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1 Introduction

1 Introduction

This manual gives you a comprehensive overview of the functions of the
Touch Control and the PC Control software for operating the Titrando
system. The Titrando system can either be operated with the Touch
Control with touch-sensitive screen as a stand-alone-system or with
the PC software PC Control. In this case the varied possibilities of a
computer can be utilized.

Figure 1.1 shows the versatility of the Titrando system. On the left a
Touch Control for operating a Titrando with external dosing devices is
shown. To the right you can see an automation system consisting of
USB Sample Processor, Titrando with internal dosing drive and Dosi-
mat controlled by the PC Control software.

PC Control / Touch Control

Fig. 1.1: The Titrando system
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1.1 Instrument description

There are two different ways of operating the Titrando system: with
Touch Control the operation is via a touch-sensitive screen. A com-
puter with installed PC Control software is a version with several addi-
tional features which directly utilize the communications and storage fa-
cilities of a PC. The import of Titrino methods is only possible with the
PC Control software. Both programs have a context-sensitive online
help function.

The appearance and operation of the two versions are almost identical;
this means that if you work with Touch Control then you can also use
the PC Control software without any problems and vice-versa. Methods,
determinations, sample data silos, result silos and backups are 100 %
compatible.

This manual describes the operation of the Titrando system with both
the PC Control software and Touch Control. If the description applies to
only one of these versions then this is indicated in the text.

Further documents can be found on the installation CD of PC Control.
Visit the web page http://products.metrohm.com as well. There you will
always find the most recent documents ready for download as PDF
files.

PC Control / Touch Control
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1.2 About the documentation

Attention!
O Please read through this documentation carefully before putting the
instrument into operation. The documentation contains information
and warnings which have to be followed by the user in order to ensure
safe operation of the instrurment.

1.2.1 Symbols and conventions

The following symbols and styles are used in this documentation:

9 Numbers of the parts and controls
see illustrations in Section 2.2.

= Instructions
carry out the instructions step by step.

User Parameters, input values

Parameters and values for parameters, dia-
log title.

Menu, menu item

in the PC Control software.

[Next] Button

on the user interface.
Fixed key

on the Touch Control.

<Ctrl> Key
on the computer keyboard.

Danger/Warning

This symbol indicates a possible risk of in-
jury to the user and possible damage to the
instrument or its components.

Attention
This symbol indicates important information

that you should read before continuing.

Information
This symbol indicates additional information
and tips that may be particularly useful.

PC Control / Touch Control
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2 Installation

2 Installation

Connecting the Touch Control to the Titrando is described in the
manual for the Titrando as well as the setup of the titration system with
peripheral devices such as stirrers and dosing devices.

2.1 Setting up the Touch Control

2.1.1 Packaging

2.1.2 Checks

2.1.3 Location

PC Control / Touch Control

The Touch Control and its specially packed accessories are supplied in
very protective special packaging. Please store this packaging in a safe
place; it is the only way in which the safe transport of the instrument can
be guaranteed.

Immediately after receipt, check whether the shipment has arrived
complete and without damage by comparing it with the delivery note.

The Touch Control has been designed for internal laboratory use and
should not be used in explosion-endangered locations.

Place the instrument on a suitable vibration-free laboratory bench,
protected as much as possible from corrosive atmospheres and
contact with chemicals.

Choose a location where the temperature is usually between +5 °C and
+40°C. The instrument should be protected against excessive
variations in temperature and direct sunlight.
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2.2 Touch Control parts and controls

]
| | ' 1

Touch Control £ Metrohm
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@
( Help' ( Prirl;EI ( Maﬁ ( smg) ( STAI?

10 9 8 7 6
Fig. 2.1: Front view of the Touch Control

1 Protective cover for card slots 6 Fixed key [START]
Accommodates two PCMCIA or Starts the current method.
CompactFlash memory cards.

2 “ON”LED 7 Fixed key [STOP]
Lights up when instrument is switched Stops the run.
on.

3 Touch Screen display 8 Fixed key [Manual]

Opens the dialog for manual operation
of the titration system.

4 Fixed key [Home] 9 Fixed key [Print]
Changes to main dialog. Opens the print dialog for manual
printout of a report.

5 Fixed key [Back] 10 Fixed key [Help]
Changes to previous dialog. Opens the context-sensitive help.

PC Control / Touch Control
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Fig. 2.2: Rear view of the Touch Control
1 Protective cover for card slots 14 Contrast controller for display
Must be closed during operation to
protect the electronics from splashes.
11 On/Off switch 15 Connection cable
Touch Control must be shut down for connecting the Touch Control to the
properly by switching it off before the Titrando ("Controller" connection).
current supply is interrupted.
12 Card slot 2 16 Type plate
Accommodates one PCMCIA or With device number and serial number

CompactFlash memory card.

13 Card slot 1
Accommodates one PCMCIA or
CompactFlash memory card.

PC Control / Touch Control
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3 Operation

The most important points concerning the operation of the Touch
Control and PC Control are described in this section. As the
appearance of the operator interface and the functions are almost
identical, only the PC Control operator interface is shown. If individual
functions are only available in Touch Control or in the PC Control
software then this is indicated accordingly in the text.

The arrangement of the program and the operating concept are
identical for Touch Control and the PC Control software. In Touch
Control operation is carried out via a touch-sensitive screen (Touch
Screen), in PC Control the software is operated by using a mouse and
the PC keyboard. This results in several system-specific operating
possibilities.

3.1 Operating principles: Touch Control

3.1.1 Switching Touch Control on and off

O

PC Control / Touch Control

A Touch Control which is properly connected to a Titrando is switched
on and off with ON/OFF switch 11 on the rear panel of the instrument.

Attention!

The Touch Control must be shut down properly by switching it off
with the ON/OFF switch on the rear panel of the instrument before the
current supply is interrupted. Otherwise there is the risk that data may
be lost. As power is provided to the Touch Control via the Titrando,
the Titrando must never be separated from the mains supply (e. g. by
switching it off via a multiple outlet strip) before the Touch Control has
been switched off. When the Touch Control is switched on all the
other peripheral devices (e. g. printer) must already be switched on.

We recommend the following procedure:

&= Connect all the instruments (Titrando and peripheral devices) to the
mains supply via a multiple outlet strip with mains switch.

& When switching on first switch on the multiple outlet strip with the
Touch Control switched off. Then switch on the Touch Control.

& When switching off proceed in the reverse order. First switch off
the Touch Control. Then switch off all the peripheral devices via the
multiple outlet strip switch.
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3.1.2 Setting the display contrast of the Touch Control

Knob 14 for setting the contrast of the Touch screen is located on the
rear panel of the instrument. Move it in one direction and hold it tight
when it reaches the stop in order to increase or reduce the contrast.

&= Use the fixed key [Help] in the main dialog to open the online help.
Set the contrast so that the scroll bar surface is light gray and the
margins to the left and below are dark gray (see Section 3.3.2).

3.1.3 Operating the Touch Screen

The whole screen surface is touch-sensitive. Just touch some of the
buttons on the screen to see how to operate the Touch screen. You can
always return to the main dialog by touching [Home].

In order to activate an element on the Touch Control user interface just
touch the screen with your fingertip, finger nail, the eraser of a pencil or
a stylus (special tool for operating Touch screens); see below:

Fig. 3.1: Different ways of navigation on the Touch Screen

Attention!
0 Never touch the Touch screen with a pointed or sharp object such as
a ballpoint pen.

If you use the standard settings then touching an active operating
element creates a sound.

PC Control / Touch Control
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3.1.4 Entering text and numbers using Touch Control

PC Control / Touch Control

&= Just touch an input field, e. g. User in the main dialog, to open the
Text editor.

llzer

Identification 1

Identitication 2 |

Load

System e thiocd

Sample size 1.0}

i
P

‘ Contrl ﬂ Fesults

In the text editor the name of the parameter is shown in front of the

input field.

840 Touch Control 1 @
rIBlCIDlE|F |G| <
HE T T KL M N] S
olPfa|rR|s|T|uU
un]s]v]z]o]e] ! |
Cancel H a2 H 0.3 | Seesial H O

&= Touch the required character. Apart from the capital letters which
first appear, there are also sets of characters with lower case letters,
numbers and mathematical signs as well as three blocks of special
characters. You can switch to the required set of characters with the

[a...2],

[0...9] and [Special characters] buttons and

between the blocks of special characters with [More]. The
backspace button [<X]1] deletes the character in front of the cursor.
[Delete entry] deletes the whole text. With the arrow buttons the
cursor can be positioned in the text.

& Accept your entry with [0K] or [Back], or reject it with [Cancel].

In input fields for numerical values the number editor will open. The
required value is entered directly via the indicated keys. A stop is
automatically used as the decimal separator.

&= For example, touch the input field for the Stop volume in a titration

command.

11
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Edit command / Stop conditions

Stop volume 100, 000w

Irput:

g.o0000 ... 333%.33 | 7 | B || 9 aff

Oefault walue:

100. 000 415 |6 Rl w
1|2 | 3
0

Cancel H Oelete

IS

To the left of the block of numbers you can see the input range
together with its default value. If not only numbers but also special
values (e.g. off) can be entered for a parameter then the
corresponding buttons will be shown to the right of the block of
numbers. For many method parameters it is also possible to enter a
result which has previously been defined in the method sequence as a
value. The result variable can be selected under [R1] (see
Section 4.5.1).

entry

&= Touch the required number or special value. The whole entry can be
deleted with [Delete entry].

& Accept your entry with [0K] or [Back], or reject it with [Cancel].

To make the entry of texts and numbers easier you can also connect an
external PC keyboard with a USB connection to a Titrando system with
Touch Control (see Section 3.10.14).

PC Control / Touch Control
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3.2 Operating principles: PC Control

3.2.1 Starting and stopping the PC Control software

[F—-

P Control

!EIE

A double-click on the PC Control icon, which is automatically copied
onto the Windows desktop during installation, starts the program.
Alternatively you can start the program in  the menu
Start/Program Files/Metrohnm/PC Control ~ or  execute  the file
PcControl.exe under C:\Program Files\Metrohm\PC Control\bin
(installation with the default path) with a double-click. After the program
start the main dialog window opens (see Section 3.3).

The program can be closed by either clicking on [X] (close) in the top
right-hand corner of the program window or by clicking on the menu
item Exit in the File menu. When the PC Control software is started
the program window cannot be closed.

3.2.2 Operating the PC Control software

= PC Control

File | view Help

Export...

Impoart methiods...
Custom Logo...
Freferences...
Printer...

Exit

PC Control / Touch Control

The PC Control program is operated within the main dialog window in
exactly the same way as Touch Control. All the elements of this
program window as well as the fixed keys can be activated or selected
with a mouse-click.

PC Control also has a menu bar via which the specific PC Control
functions can be selected.

In addition, the controls of the main dialog display can be accessed
and operated via the PC keyboard. A cursor is provided; this can be
moved from one item to the next by using the tab key. An item selected
in this way is activated by the space bar. Input fields can be edited
directly.

13
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3.3 User interface and controls

3.3.1 User interface of the Touch Control and PC Control

In both cases the user interface consists of the dialog window itself
and the fixed keys.

Touch Control
340 Touch Contraol

Current method: MNew method

llzer |

Identitication 1 |

Identitication 2 |

Sample size | 1.0 | |

Fig. 3.2: Touch Control user interface

=}PC Control ||
File ‘iew Help

FC Control
Frint
Current method: Mew method
&y
User Manual
Identification 1 Hnr@

Identification 2

&
K
Sample size 10 1g -
@
Conr”
[

Load Edit
Systemn Caontrol Results
¥ method parameter START

Fig. 3.3: PC Control user interface

The PC Control program has an additional menu bar.

14 PC Control / Touch Control
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3.3.2 Controls of the Touch Control and PC Control

Both the Touch Control and the PC Control software systems have
changing controls within the dialog window and fixed keys outside the
dialog window which are accessible at all times. The following table lists
the functions of all the controls:

Fixed keys

Touch Control

PC Control

Fixed key function

=JPC Control

File Wiew | Help

Opens the context-sensitive online help
function (see Section 3.3.3).

Show Help

Ly

[Z Followe-me Helg

Opens the print dialog for the manual
printout of the reports (see Section 3.23).

Opens the dialog for the manual operation of
the titration system (see Section 3.24). With
the PC Control a separate dialog window is
opened.

Stops the determination sequence. The
command which is currently being
processed will be stopped immediately and
the results page will be shown (see

Section 3.20.3). The following commands

(e. g. calculations, REPORT commands) will
not be carried out.

STOP

B

Starts the current method; this will then be

START processed (see Section 3.20).

Switches to main dialog.

] B

( STAF:;
A

Home

=5
=]
=
G-l

Switches to previous dialog.

<&a
ack

FC |
( Back

Note!
The settings made in a dialog window with PC Control will only be
stored when the dialog is exited with [Back] or [Home].

B

=

PC Control / Touch Control 15
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Dialog elements

Touch Control PC Control Fixed key function
Active buttons are indicated by a frame.
System Inactive buttons are shown in gray.

Sample data silo

v Sarmple data silo

Tip or click on a checkbox to activate it.

N

[v]

A

-

Use the scroll bar in order to navigate
quickly through lists or longer text displays.
To move up and down in the list push the
scroll bar up and down with your finger or
with the left-hand mouse key pressed down.

optimal W

aptimal -

The selection list can be recognized by the
arrow to the right of the text. In an open list
the element currently selected is shown with
a background bar. Select the required
element in the list with the finger or mouse.
This entry will then be transferred directly to
the input field.

If the input field and arrow are separated by
a line then this means that you can also
make your own entries. In the Touch Control
you can open the text editor by touching the
input field. In PC Control you can click
directly on the input field and enter
text/numbers. The selection list is opened
with the arrow.

Exanples

| -

TEN blank value
Titer NalH
Titer 308

Titer TEGOtrant

Tutorial

Validation according to AB2SZ L

Examples |

TAN
TAN blank value
TBN
TBN blank value
Titer NaOH
Titer SDS
Titer TEGOtrant
Tutorial
‘alidation according to AB252

Delete Loaif

Load

Delete

In the list the selected line is indicated by a
light blue bar. You should first mark the line
to be selected and then activate the button
for the function you want to apply to the
selected element.

16
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3.3.3 Online help

Help

Show Help
¥ Fallovi-rme Help

About

PC Control / Touch Control

This manual is chiefly intended to describe the procedure for
configuring the system, carrying out a determination and evaluating and
storing the data. For further details about the individual parameters,
e. g. input ranges, you should use the context-sensitive online help,
which will rapidly provide you with the information you require at any
point.

In Touch Control you can open the online help with the [Help] fixed
key. In the PC Control software the online help is opened with the
<F1> key on the computer keyboard or started by clicking on the
menu item Show help in the Help menu. If you also activate the item
Follow-me help in this menu then the help window will be updated
each time that the dialog is changed.

=Hilfe - PC Control H

Edit command / Start conditions -

Editing the parameters for start wolume oftitrant {start conditions) and the measurement ofthe initial
measured value.

Start volume

[0.00000]...9'399.99 mL, max. & digits :
Yolume to be added before the start of the titration. If 3 startvolume which depends onthe sample size isto be ¢
added then a result can be defined in which the sample size is calculated; this variable can then be entered as |f
the stattvalume. A detailed description afthe entry af variables far parameters can be found in the Instructions 2
for Use.

Dosing rate

0.01..166.00 mLfmin, [maximum]

Rate atwhich the start volume is added. The maximum dosing rate depends on the cylindervalume.

Pause

[0]...999'3998 5

Waiting time, e.g. for the electrode to settle down after the start or a reaction time after the addition of the start
wolume.

The start conditions are processed in the following fixed sequence: start volume, start measured value, start
slope. The pause follows at the end of all the start conditions.

Mare start conditions

Editing the parameters for further start conditions {start measured value and start slope).
Initial measured value

Fig. 3.4: Online help, PC Control

The following markings apply to the online help for Touch Control and
PC Control:

Blue text Parameters and buttons which are explained.
Violet text Input values for the parameters.
[Value] Default value for a parameter.

17
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3.4 Program structure

The program structure is arranged so that the most important functions
can be accessed with only a few clicks or touches on the buttons.
Functions which are not often used in routine operation, such as
changing the system settings or editing individual parameters in a
method, can be found in lower dialog levels. In order to provide an
overview of the structure of the program we have summarized the most
important functions in the following diagram:

Main dialog

System

- System settings

- Titrants

- Sensors

- Device manager

- File manager

- GLP manager

- Common variables
- Templates

Date and time
Language

User administration
Dialog options

Load
method

- Diagnosis

Control

- New method

- Internal memory
- Card 1

- Card 2

Edit
parameter

- Statistics

- Sample data silo
- Autostart

- Sample number
- Logout

Fesults

- Save method
- Method options Statistics

- Insert command Save automatically

- Delete command Send PC/LIMS report
L Edit command Method note

Fixed keys

_—

Start/Stop options

- Result silo Sample data

- Statistics
+ Recalculate
- Curve

L More data —t Load / Save
Properties

18

- Measure

- Dosing

- Stir

- Manual titration
- Remote

L Sample Processor

Fig. 3.5: Program structure

PC Control / Touch Control
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3.5 Login

PC Control / Touch Control

Depending on how your Titrando system is configured, you may have
to use the User login function before you can work with the system.
User administration is carried out by a user with administrator rights
(see Section 3.7.5 to Section 3.7.7). There are two different ways of
identifying the user: by the entry of the user name or by using an
identification card, on which the user name and the routine dialog
settings are stored. If a password is required for identification then this
will be requested on login in both cases.

In the following example the user must identify himself/herself by
entering a name and password.

Iser

Passward

Change

0]
password

The first time that you log in you must first define your password with
[Change password]:

User jb

Mews password

Confirm passwiord

Cancel ik

& First enter the password under New password and enter it again
under Confirm password for confirmation. Please note that this
password can not be used multiple times.

&= Enter your password in the login dialog. If the user is defined in the
list of users and if the correct password has been entered then the
main dialog will open.

If you have to identify yourself with an identification card then you will be
requested to insert it.

19
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FC Control / User login

Please insert the identification card.

Ok

In Touch Control you must always insert your identification card in
Card slot 1. In PC Control ask your system administrator to tell you the
drive to be used. If a password additionally has to be entered then the
corresponding dialog will be opened automatically; otherwise the main
dialog will open directly.

PC Control / Touch Control
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3.6 Main dialog and structure of the dialog
windows

PC Control / Touch Control

This section provides an overview of the structure of the dialog windows
and the various dialog elements. The user interface without the fixed
keys [Help], [Print], [Manual], [STOP], [START], [Home] and [Back]
is known as the dialog window (or just dialog):

FC Control  2(

Current method: Mew method
User

Identification 1 ‘
|dentification 2 ‘

Sample size

5-19 11:.01:50

10} s |-

Systemn

methad

Edit
Contral Results
pararmeter

¢ In the status line (blue bar) the titles of the previous dialog and
current dialog are normally shown. Only in the main dialog the type
of instrument and the actual date and time are shown in this status
line. In the live display (see Section 3.20.4) the name of the current
method is shown.

¢ Inthe right top corner the current status of the system is shown:

Instrument in normal working condition (ready), i.e. a

determination can be started.

Conditioning is running (for SET and KFT titrations)

Conditioning has been manually stopped with
[Hold]. It can be continued with [Continue].

Conditioning is finished; the sample will be titrated
up to the endpoint and held there.

A determination sequence has been started.
[START] and [Print] are not active now.

The determination sequence has been interrupted
manually with [Hold] or automatically. It can be
restarted with [Continue].

21
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A run has been started in the "Manual control" dialog
& window.

A fault has occurred during the manual operation of
the System.

¢ In the main dialog you can enter or select the user if you are not
working with login (see Section 3.7.5). You can also edit the
sample data (see Section 3.79.7).

e The buttons at the lower margin of the dialog change their function
according to the dialog shown. They are usually used to open a
new dialog. You can open the following dialogs from the main

dialog:

System

Instrument-specific system settings, titrant and
sensor management, management and
configuration of peripheral devices, file
management, GLP functions, edits system-
specific variables, creates various templates,
diagnostic functions and software updates.

Load
methaod

Loads a method from the method memory and
creates a new method.

Contral

Switches statistics on/off, switches sample
data silo on/off, deletes sample data silo
(Touch Control only), autostart, sample
number, system logout and deletes statistics.

Edit
parameter

Edits method command list and the
parameters of the current method.

Fesults

Shows the results of the current determination,
recalculation and re-evaluation of the current
determination, views, saves and loads
determination data, views statistics results and
results silo.

22
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3.7 System settings

3.7.1 Selecting the dialog language

A range of system-specific settings and configurations is described in
this section. You should first select the dialog language and set the
date and time. You can also configure the dialog for routine use and
create a list of users. You can make various settings concerning the

measured value display and output of acoustic signals.

Date and time

Dialog language

2006-05-18

Local time - UTC | off -

11:07:23

English

Acoustic
signals

Meas val.
display

User

admin

Dialog
options

&= Open the dialog System/System settings.
&= Open the selection list Dialog language with the arrow and select

the language.

&= Exit the dialog with [Home] so that the setting applies to all dialogs.
(From this particular dialog you can also return to the main dialog

with [Back].)

3.7.2 Setting the date, time and time zone

o

PC Control / Touch Control

PC Control and Touch Control show date and time according to ISO

standard 8601.

&= Open the dialog System/System settings.

With PC Control the date and time will be taken directly from the
operating system of your computer. The change from Summer to
Winter time and vice versa is made automatically.

Note!

In order for the summer | winter time to be taken into account in the
Windows time display you must
Automatically adjust clock for daylight saving changes under
System settings in the menu Date/Time Properties under Time Zone.

activate the checkbox

With Touch Control you should set the date and time as follows:

&= Open the date editor by touching the input field for the date.

&= Enter the actual date in the format year (4-place)-month-day. The
hyphens are already present. Confirm the entry with [0K].

23
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& Open the editor for the time by touching the input field for the time.

&= Enter the actual time in the format hours:minutes:;seconds. The
entry should be made in the 24-hour format. The colons already
exist. Confirm the entry with  [O0K].

By entering a local time the time information becomes unambiguous.
You can enter the local time for both PC Control and Touch Control. It is
printed out in the report header together with the date and time. With
PC Control the difference to UTC (Coordinated Universal Time) is taken
automatically from the system settings of the PC.

& In the local time input field you should enter the time zone based
on UTC (Universal Time) or switch off the function (example: —
05:00).

3.7.3 System-specific dialog options

The functions which a user can access can be configured specifically
for the system. You can define which method commands and fixed
keys can be used, and whether the system is to be operated in expert
dialog (all functions accessible) or in routine dialog (individual functions
disabled). The buttons to be disabled in routine dialog can also be
system-specifically defined. If an identification card is provided for each
user (see Section 3.7.6) then the routine dialog settings can also be
stored user-specifically on the card.

m settings / Dialog options

Device specific dialog configuration

Dialog | Expert dialag -
Command Fixed Foutine
list keys dialog

If you are not working with login then you can system-specifically
choose whether the system is to be operated in expert dialog or
routine dialog. In expert dialog all functions are accessible. In routine
dialog you can disable individual functions under Dialog options
/Routine dialog.

&= Select either Routine dialog or Expert dialog under Dialog in
System settings/Dialog options.

&= Exit the dialog with [Home] so that the setting applies to all dialogs.

PC Control / Touch Control
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o

Note!

If you have selected Routine dialog and the dialog System
settings/Dialog options is disabled for routine dialog then you can
change back to expert dialog by entering Metrohm as the user in the
main dialog. If you are using login then a user who works with expert
dialog must log in.

The selection of method commands (list of commands) and the fixed
keys ([Print] and [Manual] only) which can be used can only be
opened when the system is being operated in expert dialog.

&= Open the Dialog options/Command list dialog.

&~ Disable the checkboxes for the command groups which are not to
be used. These will then be shown in gray in the method editor for
the selection of the commands. These settings apply to both expert
dialog and routine dialog.

&= Open the Dialog options/Fixed keys dialog. Only the [Print]
and [Manual] (manual operating of the titration system) fixed keys
can be disabled.

&= Disable the checkboxes for the fixed keys which are not to be used.
These settings apply to both expert dialog and routine dialog.

3.7.4 Routine dialog: disabling functions

PC Control / Touch Control

A standard configuration which is suitable for routine dialog is stored:
methods can be loaded but not altered or newly created. Determination
data (results) can be viewed and saved, but not modified. You can
adapt this standard configuration as follows:

@ Open Dialog options/Routine dialog in order to deactivate
those buttons which are to be disabled in the main dialog, the live
display and in manual control. With PC Control you can also disable
individual menus. This dialog can only be opened when the system
is being used in expert dialog.

Dialog options / Routine dialog
Active buttons in the main dialog

[ Systern
[¥l Load method El
[ Contral

[ Edit parameters

[v] Results |
Load Eclit
Syater method Cantrol saramEiEr Results

& Deactivate the checkboxes for the functions which are to be
disabled in routine dialog.

You can disable individual functions in the corresponding dialogs with
the buttons at the lower margin of the dialog window ([System], [Load

25
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method], [Control], [Edit parameter] and [Results]). In order for
the button to be active the corresponding checkbox must be activated
above.

&= Open the dialog in which you wish to disable buttons and
deactivate the checkboxes for the buttons that are to be disabled
for routine dialog.

You can also disable buttons in several subdialogs. These are indented
so that you can see which buttons belong to which dialog.

3.7.5 User administration

You can draw up a system-specific list of users who can operate the
titration system. You can use this list in two different ways: if you work
with login, i.e. if each user must log into the system before starting
work, then only those users entered in the list can log in. The user who
is currently logged in is shown in the main dialog and cannot be edited.
If you work without login then in the main dialog you can select the user
from those entered in the list and document the user of the titration
system in this way. The user name is printed out in all reports
containing determination data and stored in the determination file. Each
file always contains the name of the user who created it and the name
of the last user to edit it.

The name of the user, the dialog that the user can use to operate the
system and the status of the user are shown in the user list. If you work
with login then this dialog is only accessible to users with administrator
rights.

&= Open the dialog System settings/User administration.

- administration

User Dialog Status
administratar Expert dialag active

ak Foutine dialog active

aa Foutine dialog active

jb Expert dialag active

=n Expert dialag active

wil Foutine dialog active

D:?iil:s E“EZE New Delete Edit

The user list is initially empty.

& Use [New] to define all the users who are allowed to operate the
system.

The dialog in which the user data can be entered is opened
automatically with [New]. For an existing user this dialog can be
opened with [Edit]. Existing users can be removed from the list with
[Delete].

PC Control / Touch Control
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o

o

Note!

If you once have worked with login and password protection then it is
no longer possible to delete users from the list even if the password
protection is switched off again.

Signature
method

PC Control / Touch Control

The list of users can only be printed out in a context-sensitive situation
from the dialog System settings/User administration and its
subdialogs by using the [Print] fixed key. This means that only users
with administrator rights can print out this list.

User administration / Edit user

User

Full name

Dialog | Expert dialag -

Status | active -

Admin. rights [

Signature Signature

Cancel method determ.

&= Enter an unambiguous identification under User, for example the in-
house abbreviated form of the name or the personnel number.
Each user name can only appear once in the list of users.

@ Under Full name enter the proper name of the user, i.e. given
name and family name.

&= Select the Dialog in which the user is to operate the system.

This setting is only effective when login is used. In Expert dialog all
functions are accessible. For Routine dialog the system-specific
routine dialog configuration is normally used (see Section 3.7.3). If each
user is to have separately defined routine dialog settings then you can
create an identification card for each user on which these settings are
stored (see Section 3.7.6). During login the dialog settings stored on
the card will be loaded automatically.

The user status normally remains active. It is a good idea to
deactivate a user when, for example, he or she is absent for a long time
or is no longer authorized to use the system. This user can then no
longer log into the system until the active status is reactivated.

&= You should activate the Administrator rights checkbox for each
user who is to have access to the user administration.

Note!
The last user with administrator rights cannot be deleted.

By clicking on [Signature method] you can access the edit dialog for
assigning the rights for using and signing methods. These settings are
only effective when login and password is used. Only methods with the
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Signature
determ.

status "Saved" can be signed. The status of the method is given under
Method options/Properties (see Section 3.16.9).

Signature method

[ Use only released methods

[ Review methods (signature level 1)

[0 Release methods (signature level 2)

[ Delete signatures

If use only released methods is activated then the corresponding
user can only use methods that have been released, i.e. can only start
methods that have been signed at level 2. Review methods
(signature level 1) must be activated for a user to be entitled to
sign a method at level 1. The method then receives the status
'Reviewed". To be able to sign methods at level 2 Release methods
(signature level 2) must be activated. A method can only be signed
at level 2 when it has already been signed at level 1. The same user can
sign different methods either at level 1 or at level 2, if both checkboxes
Review methods and Release Methods are activated but not the same
method at the same time at level 1 and at level 2. When the user has
signed the method at level 2 it receives the status "Released". If Delete
signatures has been activated for a user then the user is entitled to
delete signatures. However, this is possible for methods that have been
signed at level 2. All the signatures are deleted and the method
receives the status "Saved".

The methods can be signed under Method options/Properties. The
procedure is described in Section 3.76.3.

By clicking on [Signature determination] you can access the edit
dialog for assigning the rights for using and signing determinations.
These settings are only effective when login and password is used.

Signature determination

[ Review determinat. (signature level 1)

[ Release determinat. (signature level 2)

[ Delete signatures

PC Control / Touch Control
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In a similar way to that used for methods, it is possible to state whether
a user is entitled to sign determinations at level 1, i.e. to Review
determinations, and/or is entitled to Release determinations, i.e. to
sign them at level 2. If Delete signatures has been activated for a
user then the user is entitled to delete signatures. As in the case of
methods, this is only possible when a determination has already been
signed at level 2.

Determinations can be signed under More determination
data/Properties. The procedure is described in Section 3.78.4.

Attention!

If you work with Login then User administration /s only accessible
fo users with administrator rights. This means that you must ensure
that at least two users have administrator rights so that one of them is
almost always available. Keep the rights of access for a user with
administrator rights in a safe place so that it is accessible in an
emergency.

3.7.6 Creating an identification card

PC Control / Touch Control

If you have selected the version Login via identification card
under User administration/Login options (see Section 3.7.7) then
you must provide each user with an identification card. The
identification card has the User name and the current routine dialog
settings stored on it (see Section 3.7.4).

During login with an identification card a check is made that the user is
present in the list of users and whether expert dialog or routine dialog is
to be used. After a successful login the routine dialog settings stored on
the card are loaded into the system. These define the buttons and
functions that are accessible to the user if routine dialog is used.

If you wish to provide separate routine dialog settings for each user
then you must always adapt these settings (see Section 3.7.4) before
you create the identification card for the particular user. These user-
specific routine dialog settings are stored on the identification card
with the name of the user.

Touch Control

With Touch Control the identification card is always created in Card
slot 1 (13, see Fig. 2.2: Rear view of the Touch Control).
&= Insert the data card into Card slot 1.

& In the user list, select the user for whom you would like to create the
identification card.

& Press [Create ID card]. The settings are stored.

PC Control

&= Open the menu File/Preferences.

@& Define the drive in which the identification card is to be used under
Paths for Card 1 (see Section 3.117).
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3.7.7

fPaths rE-Ma”addn: e rSEndHn: age

|A: || |

Card 2
|C:1Pr0gram Files\MetrohmiPC ControlCard2 || N

Select the disk drive if you want to use diskettes as identification cards.
You can also use a card drive with PCMCIA FlashCards or
CompactFlash cards, or a USB memory stick. With external drives you
must always check how to recognize when a storage process has been
completed in the user manual for the drive. This is usually indicated by
an LED. If you use the PCMCIA card drive of a laptop computer then
you should always trigger "Remove hardware" in the operating system
before removing a card from the drive. This is the only way that you can
be sure that the data has been stored when you remove the card.

&= In the user list, select the user for whom you would like to create the
identification card.

& Press [Create ID card]. The settings are stored.

Editing login options

There are various ways of logging in to the system: either the user
name is requested or identification is carried out by using an
identification card (see Section 3.7.6). It is also possible to combine
both versions.

&= Open the dialog User administration/Login options.

User administration / Login options

[¥l Login via user name
[ Login wia identification card
[¥l Password required

[ Logout automatically

after min
[T Login only for the same user
Audit Modific. Passward
) Reasons . )
trail options options

&= Activate the checkbox(es) for the login option(s) that you wish to
use.

PC Control / Touch Control
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PC Control / Touch Control

Attention!
If you select Login via identification card then you must create
an identification card for each user.

Once you have selected a login option you can then make further
settings for logging in:

&= If a password is to be requested as well as the user name then you
must activate the Password required checkbox. If this function is
switched on then it is no longer possible to delete users from the list
of users; they can only be deactivated. This is a requirement for
complying with FDA Guideline 21 CFR Part 11. The various
settings for entering a password are carried out under [Password
options] (see p. 32).

&= Activate the Logout automatically checkbox if the user is to be
logged out of the system automatically after a certain time has
elapsed. Enter the interval after which the logout is to take place
automatically.

Note!

When you exit this dialog (User administration/Login options)
with [Back] or [Home] after you have activated one of the login
options Login via user name or Login via identification card
then you will automatically find yourself in the login dialog and will
have to log into the system. This means that you must make sure that
you have first defined all the users and produced the identification

cards before you activate login.

Under [Reasons] you can draw up a selection list containing reasons
from which a selection can be made when signing and modifying
methods and determinations. Some reasons have already been
provided.

Login options /

Reason
Approval
Autharship
Method created

Wethod aptimized
Release
Responsibility
Results checked
Review

N Delete Edit

@ You can insert a new reason in the list with [New]. Existing reasons
can be deleted from the list with [Delete] and existing reasons can
be renamed with [Edit].

Under [Modification options] you can select in which cases a
reason is to be demanded.
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Login options / Modification options

Reason requested for modifying:

[ Methods

[ Determinations (Recalculation)

If you activate Methods then when a modified method is being saved a
reason for the maodification will be demanded. Results are altered when
a determination is recalculated. If you require a reason to be given in
such cases then activate the Determinations checkbox. The reasons
are only demanded when login and password is used.

These reasons are documented in the audit trail (see Section 3.7.8)
together with the alteration. The reason for the last modification is
shown in the properties of the method or determination.

Login options / Options p

Minimum password length 1|
Mo. of entry attempts a -

[ Special characters required
[ Password expires

every days

& You should now edit the password options. You can define a
minimum length for the passwords to be used. This will be
checked when a user enters a new password. After the maximum
Number of entry attempts during login the user will be
automatically deactivated and can only be reactivated by a user
with administrator rights. The use of certain Special characters in
the password can be demanded (see online help). You can also
define a time limit after which the password must be altered.
Changing a password, it is not possible to choose one which was
already used before.

In the Titrando Compliance Guide there is a step by step description
of the necessary procedure for complying with FDA Guideline 21 CFR
Part 11.
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PC Control / Touch Control

Attention!

If a user has forgotten his password, a new user name has to be
defined. The same user name can only be used again after a new
installation and the recreating of the user list. Proceed therefore as
follows:

PC Control:

&= Carry out a backup (see Section 3.11.6).

&= If you have defined the PC Control installation directory as location
for the backup (under File/Preferences/Paths), copy the folder
“Backup" to another position.

@& Uninstall the PC Control software. In order to uninstall the software
completely, all the folders in the installation directory must be
deleted.

&= Install the PC Control software again.
& Move the folder "Backup" to its original position if necessary.

&= Load the data from the backup into your system by using the
function Restore (see Section 3.11.6). Deactivate the options User
list and System settings/User administration.

& Create the user list again and define the login options.

Touch Control:

&= Carry out a backup (see Section 3.11.6).

&= Switch off the Touch Control and carry out a RAM initialization (see
Section 5.3.2).

& Load the data from the backup into your system by using the
function Restore (see Section 3.11.6). Deactivate the options User
list and System settings/User administration.

@ Switch off the Touch Control and switch it on again after a few
seconds.

&= Create the user list again and define the login options.
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Wiemy | Help

[0 Sample data silo

Audit trail... [}5
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In the Audit trail all user actions are recorded together with the user
name, date and time. Recording an audit trail is important for using PC
programs to meet the requirements of FDA Guideline 21 CFR Part 11

Login options / Audit trail

[ Security log

[ User administration log
[ Method log

[ Data log

[ System log

& Under System/System settings/User administration in the
dialog Login options/Audit trail activate the checkboxes for
the data to be logged in the audit trail. The actions which should be
logged can be found in the online help. In order to meet the
requirements of FDA Guideline 21 CFR Part 11 for an audit trail
you must activate all the options.

You can also use the audit trail function specifically to record the data
which interest you.

To view the recorded data in PC Control you should open the menu
item Audit trail in the View menu.

PC Control / Touch Control
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= Audit trail
File Filter
S [9 % %
Mo | | Date User | Category | Action Details
1 & 2006-05-1911:26:24 Admin Change auditt. apt. Security log off--= an
2 & 2006-05-1911:26:24 Admin Change auditt. apt. User administration log off --= an
3 & 2006-05-1911:26:24 Admin Change auditt. apt. Methad lag off--= an
4 & 2006-05-1911:26:24 Admin Change auditt. apt. Data log off--= an
a & 2006-05-1911:26:24 Admin Change auditt. apt. Systemn log off--= an
3] ﬂ 2006-05-1911:26:58 Admin Edituser jb Jirg Expert dialog Status active Admin. rights on Use o
T ﬂ 2006-05-1911:27:02 Admin Edituser jb Jirg Expert dialog Status active Admin. rights on Use o
8 & 2006-05-1911:27:40 Admin Change sign options jb Review methods (signature level 1) off--= on
9 & 2006-05-1911:27:40 Admin Change sign options jb Release methods (signature level 2) off --= an
10 & 2006-05-1911:27:40 Admin Change sign options jb Delete signatures off--= on
11 ﬂ 2006-05-1911:28:18 Admin Edituser ak Angelika Routine dialog Status active Admin. rights off
12 & 2006-05-1911:28:30 Admin Change login options Login via user name off--= an
13 & 2006-05-1911:28:30 Admin Change login options Fassword required off--= an
14 & 2006-05-1911:28:36 Admin Change password opt. Fassword expires off--= an
15 & 2006-05-1911:28:36 Admin Change password opt. Fassword expires 365 --= 30
16 & 2006-05-1911:28:48 Systemn Message 002-113 Method not saved YesiOK
17 ﬂ 2006-05-1911:28:48 Security Logaout
18 & 2006-05-1911:29:06 Admin Security Change password
15 ﬂ 2006-05-1911:29:10 Admin Security Login Admin
20 ﬂ 2006-05-1911:29:29 Admin Methad e Empty methaod
i ﬂ 2006-05-1911:29:38 Admin Methad Insert command Mew method W0 01 CAL pH
22 H |2006-05-19 11:29:44 Admin Method Edit Mew method W0 01 CAL pH Stirrer off
23 H |2006-05-19 11:30:09 Admin Method Start Mew method V0 1.04g
24 ﬂ 2006-05-1911:30:08 Admin Methad Start Start key pressed
25 ﬂ 2006-05-1911:30:36 Admin Methad Stap Mew method VO
26 & 2006-05-1911:31:14 Admin Systemn Message 002-113 Method not saved YesiOK
27 ﬂ 2006-05-1911:31:14 Admin Security Logaout Admin
28 O 2006-05-1911:31:28 b Security Login message Fassword expired
24 & 2006-05-1911:31:40 Admin Systemn Message 002-110 Password expired Yes/QOK
30 & 2006-05-1911:31:44 b Security Change password
x| ﬂ 2006-05-1911:31:46 b Security Login iirg
32 H |2008-05-19 11:32:11 b Method [ ey Empty method
33 ﬂ 2006-05-1911:32:36 b Methad Insert command Mew methaod V0 01 DET pH
34 O 2006-05-1911:33:08 b Systemn Message 010-003-1-¥ Other devices at MSB YesiOk
[*]

PC Control / Touch Control

Fig. 3.6: Audit Trail

The first column shows the number of the entry. The second column
shows a symbol which classifies the entry: H for information about
actions which are neither security-relevant nor alter the determination
data; M for actions such as logging in and out of the system, changes
to the login options and alterations to the determination data such as
recalculations; @ for errors which may occur such as entering an
incorrect password during login. The third column shows the date; the
fourth column gives the user who carried out the action. The fifth
column shows the category to which the entry belongs. The categories
for which actions should be entered in the audit trail can be defined
under Login options/Audit trail (see p. 34). The sixth and seventh
columns show the action and details of the action. For alterations to a
method the method name and version (e.g. V1) are always shown
under details. VO is shown for new methods which have not yet been
saved. Behind this the number and name of the command are shown.
The old value and new value, separated by an arrow, are always shown
for alterations to variables or parameters.

Only users with administrator rights can export the audit trail as a text
file. This means that the audit trail can be archived and made available
for inspection whenever necessary. This is done by opening the menu
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item Export in the File menu and entering the path and file name with
the extension .txt. When the audit trail is exported its contents will be
deleted. The audit trail window is closed with Close.

To print the audit trail click on the symbol € in the symbol bar or
choose the report "Audit trail' in the dialog Print/More
Reports/System reports.

Quick filters can be used on the audit trail entries:

@ Click on a cell in the table which meets the filter criterion.

@ In the Filter menu click on Quick filter or on ¥ in the symbol
bar. You can use the quick filter in succession for various entries.

&= To show all the entries again click on Show all in the Filter menu
or on % in the symbol bar.

You can update the list with 1%l so that new entries are also shown. The
audit trail window is not automatically updated "live". When the audit trail
window is opened the table is updated automatically.

You can view an external Audit trail i.e. from a Touch Control as well.
Therefore load the desired Audit trail file in the Audit trail window under
File/Open. With Touch Control the Audit trail file "log.madt" is created
on the memory card in card slot 2. The entire path with file name is
displayed in the title bar of the Audit trail window. An external Audit trail
cannot be deleted in contrast to the internal Audit trail but the other
functions remain the same.

To show the Audit trail of the running PC Control you have to close the
audit trail window and open it again via View/Audit trail.

Note!
An external Audit trail can only be printed with the print symbol &.
When printing via the fixed key [Print] the internal Audit trail will be

printed every time even if the external Audit trail is currently displayed.

In the Titrando Compliance Guide there is a step by step description
of the necessary procedure for complying with FDA Guideline 21 CFR
Part 11.

3.7.9 Measured value display

This setting refers only to the display of the measured values in the
determination sequence (live display) and in manual operation (Manual
Control). The values are always stored with their full resolution.

&= Open the dialog System settings/Measured value display.

&= Select Number of decimal places with which pH values and
potentials are to be shown in the measured value display.

PC Control / Touch Control
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3.7.10 Acoustic signals

PC Control / Touch Control

&= Open the dialog System settings/Acoustic signals.

o Show a message: each time that a message appears on the screen
a short beep will be heard. This informs the user that the message
must be confirmed. This function is switched off by deactivating the
checkbox.

e Button contact (Touch Control only): each time that a button is
touched on the Touch Screen this will be confirmed by a beep. If
you touch an inactive area of the Touch Screen then no beep will be
heard.

&= Exit the dialog with [Home] in order to accept the settings.
If you touch or click on a fixed key which should not be used at the

moment (e. g. [START] when a determination is running) a beep will be
heard to indicate an error.
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3.8 Titrants

This section describes how you can draw up a list of titrants used in the
system. These titrants can be used in intelligent type dosing units or
intelligent type exchange units or in so-called non-intelligent exchange
and dosing units. Intelligent exchange and dosing units have a
built-in data chip on which data about the reagent and the unit can
be stored. When the exchange or dosing unit is attached this data is
read out automatically by the control device (Titrando, USB Sample
Processor etc.) and entered in the list of titrants. You can also store
the titrant data for reagents which are used in non-intelligent exchange
or dosing units in the list of titrants.

The following reagent data is stored in the list of titrants:

o Titrant name

e Concentration with unit

e Comment

e Titer with unit

e Statistical information about last titer determination

e Period of validity for titer (with date for next titer determination)
e History of the last 10 titers

e Working life (with preparation date and expiry dare)

The following exchange or dosing unit data is also stored:

e Designation (name)

e Order number (is read out automatically in case of intelligent
exchange or dosing units)

e Serial number (is read out automatically in case of intelligent
exchange or dosing units)

e Cylinder volume (is read out automatically in case of intelligent
exchange or dosing units)

e Serial number of the cylinder (is read out automatically in case of
intelligent exchange or dosing units; however, must be re-entered if
the cylinder is changed)

e Length and diameter of the tubing and port occupancy of the
dosing unit

e Parameters for preparing the exchange or dosing unit

e Direction of rotation of the valve disk (dosing unit only)

e Time interval for carrying out a GLP test at regular intervals

Each titrant is identified in the system by an unambiguous titrant name.

&= Open the dialog System/Titrants.

PC Control / Touch Control
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m { Titrants

Titrant Cyl. | Type Dos .device

0.1 MMNalH SmL | IEU D1fTitrandao 2
AgNG3 20mL| EU
EDTA 20 mL| DU

HCIO4 SmL | IEU D1/Titrando 1

12 a0 mL 10U | DXSample Processor
MNa23203 20mL| EU
MNew Delete Edit

In the list of titrants the name, cylinder volume and type, ie.
exchange unit (EU) or dosing unit (DU) are given for every ftitrant.
Intelligent exchange or dosing units are indicated by IEU and IDU and
shown in green color (magenta if the line has been selected). For
intelligent exchange or dosing units that are attached, the dosing
device connection is shown additionally and — if several control
devices are configured — the name of the control device appears as
well.

If data is read from the data chip of an intelligent exchange or dosing
unit then a check is made whether the titrant list already contains a
titrant in the same type of exchange or dosing unit with the same serial
number. If this is the case then the older data record will always be
overwritten by the new data record, no matter whether the data record
in the titrant list of the system or on the data chip is the most recent
one.

You can configure a new titrant with [New] (see Section 3.8.17 and
Section 3.8.2). With [Delete] titrants can be removed from the list.
Titrant data for intelligent exchange or dosing units can be deleted even
when these have just been attached. The data will be entered in the list
again the next time that the corresponding unit is attached and the data
read out. [Edit] opens the dialog for entering titrant data.

3.8.1 Configuring a titrant in a new intelligent exchange or dosing

unit

PC Control / Touch Control

&= Attach the new exchange unit to the Titrando or Dosimat or attach
the new dosing unit to the Dosino (see manual for the Titrando or
for the Dosino).

When the exchange or dosing unit has been recognized the following
message will appear:
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005-109 New exchange,.-"dof x|
D A new exchange or dosing unit was
(=]

detected.

You must configure the new
exchange or dosing unit under
“System/Titrants" hefore you use

it.

If you are working with the default settings for the dosing connections
then you will also be requested to carry out the "Prep" function in order
to rinse all the tubing (see Section 3.24.2).

&= Open the dialog System/Titrants.

& Open the dosing device selection list, in which new exchange or
dosing units are recognized, with [New]. Only one dosing device
will normally be shown, unless you have attached several new
exchange or dosing units.

&= Confirm the selection with [Select].
The dialog in which you can enter the titrant data opens automatically.

@& Enter the titrant data as described in Section 3.8.3.

3.8.2 Configuring a titrant in a new non-intelligent exchange or
dosing unit

A non-intelligent exchange or dosing unit does not need to be attached
for the titrant data to be entered.

&= Open the dialog System/Titrants.

&= Use [New] to open the dosing device type selection. Select the
exchange unit (for Titrando or Dosimat) or dosing unit (for Dosino).

The dialog in which you can enter the titrant data opens automatically.

&= Enter the titrant data as described in Section 3.8.3.

3.8.3 Editing titrant data

o

40

&= Open the dialog Titrants/Edit by either configuring a new titrant
(see Section 3.8.1 and Section 3.8.2) or selecting an existing titrant
from the list and modifying it with [Edit].

Note!

If you are using an intelligent exchange or dosing unit and have
selected a fitrant for a titration or dosing command in the method,
then at the START of the determination sequence a check will be
made whether you are using the correct titrant.

PC Control / Touch Control
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Titrants / Edit
Titrant | HCI “ - ‘
Concentration D.1‘ ‘mDIfL “ - ‘
Comment ‘
Titer D.QQ?‘ ‘ H v ‘

Diate titer det. 2008-05-19 09:15:42

Titer
options

Wiorking Dosing
life unit

&= Enter an unambiguous titrant name under Titrant or select a name
from the selection list.

& Enter the Concentration of the titrant and its units.

The titrant concentration can be calculated as the variable CONC in the
result calculations (see Section 4.5.7). This is done by selecting a titrant
in the titration command for the method (see Section 4.1.5). In a
following calculation command you can calculate the concentration of
this titrant.

& You can add a Comment to each titrant.

Normally the Titer is determined automatically and assigned. To do
this you must draw up a method for the titer determination (see
Section 3.15.2 and Section 3.16) and select a titrant in the titration
command (see Section 4.1.5). In a following calculation command you
can assign the variable TITER to this titrant (see Section 4.5.1).
Alternatively you can enter the value for the titer manually. If you alter
the titer or the concentration of a titrant in a loaded determination at a
later date and would then like to recalculate the determination with the
corrected value then you must alter the value in the determination data
under View data/Titrant data (see Section 3.18.7).

@& You can also enter a unit for the titer. This unit is not taken into
account in the calculations.

The date and time of the titer determination are entered
automatically on assignment or entry of the titer. If a new titrant is
entered then the entry date will be given as the date of the titer
determination.

3.8.4 Titer determination options and data

PC Control / Touch Control

Detailed information about the titer determination is shown under
Titrants/Edit/Titer options. Under Titer method the method with
which the titer was determined is shown. If the titer has been entered
manually then manual will be shown. The user who was logged in when
the titer was assigned or entered manually is shown under User.

For automatically assigned titers the number of titer determinations is
shown together with the absolute and relative standard deviation if the
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mean value of the determinations has been saved as the titer (see
Section 4.5.1).

Edit titrant / Titer options

Titrant: HZI

Titer method Titer HCI

User sn

Statistics titer determination
n (titer det.) 3
5+ 0.0o080
s rel 0.08 %

Yalidity History

You can monitor the time interval after which the titrants titer must be
redetermined.

@& Open the dialog Titer options/Validity and activate the
checkbox for Monitoring.

Titer options / Walidity

Titrant: HZI
Diate titer determ. 2006-03-19

[¥l Monitoring

Walidity of titer 100 | days
MMext titer determ. | 2008-08-27

Action

Dizplay message -

&= Enter either the time interval for the validity of the titer or the
date for the next titer determination. When either the time
interval or the date is edited the other value will be updated
automatically.

@& Select an Action to be carried out when the time interval has
expired. If the titrant is used in the current method then the time
interval will be checked at each START of a determination.

When the monitoring interval has expired one of the following actions
can be selected and carried out:

o Display message. a message is shown. You can choose whether
you want to continue with the determination or cancel the run. If you
carry out the run then the fact that the monitoring interval had
expired when the determination was carried out will be documented
in the determination data. The message can be viewed under
Results/More determination data/Messages (see
Section 3.18.2).

PC Control / Touch Control
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PC Control / Touch Control

019-104 Validity of titer expil x|

D The validity of the titer of
= “HCl"
has expired.

Would you still like to continue
the run?

Yes Ho

o Document message: the fact that the monitoring interval had expired
when the determination was carried out will be documented in the
determination data. The message can be viewed under
Results/More determination data/Messages (see
Section 3.18.2).

e (Cancel determination: the determination sequence will stopped
and the following message shown:

019-105 ¥alidity of titer exp; x|

e The validity of the titer of
.

has expired.
The run has been stopped.

Under Titer options/History the date, time and values of the last ten
titer determinations are shown in a table. Titers which have been
determined automatically are shown in green, manually entered titer
values are shown in black and marked with (m). With [Graph] you can
open a graph in which the titer values are plotted against the date of the
titer determination. With [Delete history] you can delete the
complete history if, for example, the reagent is changed or a new bottle
is opened. If multiple determinations (Statistics) have been carried out
in order to calculate the titer then only one entry will be made in the
history.

History / Graph

Titrant: HZI

Titer
1.0500

0.9500

2006-05-05 Limits 2006-05-18

This graph corresponds to a control chart on which both warning
limits and intervention limits are shown for the titer determinations.
The values for these warning limits and intervention limits can be
entered under Graph/Limits. No automatic action is taken when these
limits are infringed.
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3.8.5 Exchange unit and dosing unit

Under Edit titrant/Exchange unit and Edit titrant/Dosing unit
you can enter data concerning the unit used with the reagent.

Edit titrant / Exchange unit
Titrant: HZI

Mame

Cirder number B.3026.220

Serial number 11180070

Cylinder volume 20 mL

Serial no. oyl e

PREF Tuhing
pararm. pararm.

GLF test

The data which can be entered here varies according to whether or not
an intelligent exchange or dosing unit is used.

& You can enter a Name for the exchange or dosing unit.

& The Order number and Serial number are read out automatically
in case of intelligent exchange or dosing units. The data can be
entered manually for non-intelligent units.

& With intelligent exchange or dosing units the Cylinder volume is
read out automatically. The data can be selected for non-intelligent
units. If you have selected a titrant for a titration or dosing
command in the method then the cylinder volume will be checked
during the run. A message will be displayed if the cylinder volume is
not the same.

Note!

If you are using an intelligent exchange or dosing unit and have
selected a titrant for a titration or dosing command in the method,
then during the run a check will be made whether you are using the
correct titrant.

& With intelligent exchange or dosing units the serial number of
the cylinder is read out automatically. It can also be entered
manually, e. g. after the cylinder has been exchanged. The serial
number can be entered manually for non-intelligent units. With new
cylinders it is printed on the cylinder.
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3.8.6 Tubing parameters and parameters for the preparation
procedure

VENT

PC Control / Touch Control

Under Exchange unit/Tubing parameters or Dosing unit/Tubing
parameters you can enter the lengths and diameters of the connected
tubing. With the dosing unit you can also alter the port occupancy.
These parameters are important for correctly carrying out the
preparation (PREP command) and emptying (EMPTY command)
functions for the dosing unit, as the volumes of the tubing connections
must be taken into consideration (see Section 3.24.2).

Dosing unit £ Tubing parameters
Titrant: MNaCH
Paort Length Diameter
inem in mm
Dosing port 1 |Part 1 " ‘ 40.0 ‘ ‘ 20 ‘
Dosing port 2 |Part 3 " ‘ na ‘ ‘ 20 ‘
Filling port |Part 2 " ‘ 250 ‘ ‘ 20 ‘
Special port (Port 4 " ‘ na ‘ ‘ 20 ‘

Fig. 3.7: Dosing unit port occupancy and tubing connections

The default values for the tubing parameters of the exchange unit and
dosing unit have already been entered; these represent the dimensions
of the standard tubing supplied. If you do not make any changes to the
tubing then you do not need to alter the tubing parameters.
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nge unit /£ Tubing parameters

Titrant: HCI

Length Diameter

inem in mm
\ . .

Dosing tip ‘ 40.0‘ ‘ Q.D‘

T Cylinder 130 ‘ ‘ 20 ‘
— ———  Reagent bottle 250 ‘ ‘ 2.0 ‘

Fig. 3.8: Exchange unit tubing connections

Under Exchange unit/PREP parameters and Dosing unit/PREP
parameters you can enter the parameters for carrying out the
preparation (PREP command) and emptying (EMPTY command;
Dosing units only) functions. The preparation function is used to fill
bubble-free and to rinse the exchange or dosing units if they have not
been used for a long time. When this function has been carried out all
the tubing and the cylinder will be filled with reagent. These parameters
are different for exchange units and dosing units.

You should carry out the preparation function before the first
determination or once per day.

Exchange unit

The preparation function can be found under manual control; which
can be started with the [Manual] fixed key (see Section 3.24.2). In the
Device manager, you can define for each dosing device when a
message is to be shown to remind you that the PREP function must be
carried out for the particular dosing device (see Section 3.10).

PC Control / Touch Control



/2 Metrohm

3 Operation

PC Control / Touch Control

xchange unit / PREP parameters

Titrant: HZI

Yolume oyl B mL
Cycles |2 -
Dosing rate MEimum B mbLimin
Filling rate MEimum B mbLimin

&= Enter the Volume of reagent which is to be dosed in during a rinsing
cycle. The default value is the cylinder volume, i.e. the contents of
one cylinder is dosed in during a rinsing cycle. You can also enter a
different volume.

& Select the number of Cycles to be carried out during the

preparation function. At least two rinsing cycles should be carried
out in order to remove all the air bubbles.

& Enter the Dosing rate and the Filling rate to be used during the
PREP function for aspirating and ejecting the reagent. Lower rates
should be entered for substances with higher viscosities.

The maximum dosing rate and maximum filling rate for the
exchange unit depend on the cylinder volume:

Cylinder volume Max. rate
1mL 3.00 mL/min
5mL 15.00 mL/min

10 mL 30.00 mL/min
20 mL 60.00 mL/min
50 mL 150.00 mL/min

You can always enter a value between 0.01 and 166.00 mL/min
independent of the cylinder volume. When the function is carried out the
rate will be reduced automatically to the highest possible value.

Dosing unit

The parameters apply to the preparation (PREP command) and
emptying (EMPTY command) functions. The preparation and emptying
functions can be found under manual control, which can be started
with the [Manual] fixed key (see Section 3.24.2). In the Device
manager, you can define for each dosing device when a message is to
be shown to remind you that the PREP function must be carried out for
the particular dosing device (see Section 3.10).
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Dosing unit / PREP parameters
Titrant: MNaCH
Dosing port PREF/EMPTY |Dasing port 1 "
Dosing rate Daos.port 1 MEimum B mbLimin
Dosing rate Daos port 2 MEimum B mbLimin
Dosing rate Filling port MEimum B mbLimin
Dosing rate Spec.port MEimum B mbLimin

&= Select the Dosing port via which the first cylinder contents are to
be ejected during preparation and emptying.

@~ Enter the Dosing rates for all the ports to be used during the
preparation and emptying functions for drawing in and ejecting the
reagent. Lower rates should be entered for substances with higher
viscosities.

The maximum dosing rate and maximum filling rate for the dosing

unit depend on the cylinder volume:

Cylinder volume Max. rate
2 mL 6.67 mL/min
5mL 16.67 mL/min
10 mL 33.33 mL/min
20 mL 66.67 mL/min
50 mL 166.00 mL/min

You can always enter a value between 0.01 and 166.00 mL/min

independent of the cylinder volume. When the function is carried out the

rate will be reduced automatically to the highest possible value.
3.8.7 Rotating direction of the valve disk (Dosing unit only)

Under Dosing unit/Valve disk you can specify the direction of
rotation of the valve disk. When choosing descending or ascending
respectively the ports will be moved at in descending or ascending
order. The shortest way results with the default setting automatic. If you
want to define a protected port, then choose not over i.e. the valve
disk will not be moved over this port. This is especially useful for
pipetting functions.
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3.8.8 Monitoring the GLP test

You can monitor the time interval after which a GLP test must be
carried out again for the exchange or dosing unit. (A detailed
description of the monitoring function using "Titer validity" as an
example can be found in Section 3.8.4.)

@~ Open the dialog Exchange unit/GLP test or Dosing unit/GLP
test. Enter the date of the last GLP test to have been carried out
and activate the Monitoring checkbox.

& Enter either the GLP test interval or the date of the next GLP
test. If the time interval or date is altered then the other parameter
will be updated automatically.

&= Select an Action to be taken when the time interval has expired.

3.8.9 Monitoring the working life

PC Control / Touch Control

You can monitor the time interval after which the reagent must be
replaced. This is a very good idea when your reagent has a limited
working life. (A detailed description of the monitoring function using
'"Titer validity" as an example can be found in Section 3.8.4.) For
documentation purposes you can enter the preparation date without
monitoring the time interval.

&= Open the dialog Edit titrant/Working life. Enter Preparation
date for the reagent or the date on which the bottle was opened
and activate the Monitoring checkbox.

&= Enter either the Working life or Expiry date of the reagent. If the
time interval or date is altered then the other parameter will be
updated automatically.

&= Select an Action to be taken when the working life has expired.
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3.9 Sensors

This section describes how you can draw up a list of the sensors used
in the system.

The following sensor data is stored in the list of sensors:

e Sensor name

e Sensor type

e Order number

e Serial number

e (Comment

e Measuring input to which the sensor is connected.

e (alibration data (for pH and ISE sensors only — ISE=lon-Sensitive
Electrode)

e Calibration interval (for pH and ISE sensors only)
e Limit values for the calibration data (for pH and ISE sensors only)
o Working life (with starting date and expiry date)

Each sensor in the system is identified by an unambiguous sensor
name.

&= Open the dialog System/Sensors.

Sensor | Sensor type | Measuring input
pH electrode pH
Solitrade with Pt1000 | pH
IUnitrade with Pt1000 pH IS |1/ Titranda 2
Ag-Titrode Wetal
Metal electrade | Metal
Fluaride electrode ISE
Temperature sensor Temp.
MNew Pelete Edit

The name and type of each sensor are shown in the list of sensors.
Four standard sensors are already defined in the list and cannot be
deleted: pH electrode, Metal electrode, Fluoride electrode and
Temperature sensor. Intelligent sensors are indicated additionally with
IS and shown in green color (magenta if the line has been selected).
When the sensor is connected, the measuring input is shown
additionally and — if several control devices are configured — the name
of the control device appears as well.

If data is read from the data chip of an intelligent sensor then a check is
made whether the sensor list already contains a sensor with the same
serial number. If this is the case then the older data record will always
be overwritten by the new data record, no matter whether the data
record in the sensor list of the system or on the data chip is the most
recent one.
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You can configure new sensors with [New] (see Section 3.9.7). Sensors
can be removed from the list with [Delete]. Sensor data for intelligent
sensors can be deleted even when they are just connected. The data
will be entered in the list again the next time that the corresponding
sensor is connected and the data read out. [Edit] opens the dialog for
entering sensor data.

3.9.1 Configuring a new intelligent sensor

&= Connect the 854 iConnect and the new sensor (iTrodes) as
described in the Installation Instructions for the Titrando.

When the sensor has been recognized the following message will
appear:

A new sensor was detected.

=F )
You must configure the new sensor
under “System/Sensors" hefore you

use it.

@ Open the dialog System/Sensors. The new sensor has been
entered in the sensor list though without name.

&= Select the new sensor and press [Edit].

The dialog in which you can enter the sensor data opens
automatically.

& Enter the sensor data as described in Section 3.9.3.

3.9.2 Configuring a new non-intelligent sensor

PC Control / Touch Control

&= Open the dialog System/Sensors.

&= Use [New] to open the selection of the sensor type. Select the
sensor type.

& If you select ISE electrode then the ion for which the electrode is
selective will be requested automatically. Select the Ion. You can
also select Custom as the ion and then enter a name and select the
charge for your "own" ion.

The dialog in which you can enter the sensor data opens
automatically. The sensor data vary according to the sensor type.
Calibration data, calibration interval and calibration data limits are only
stored for pH electrodes and ISE electrodes.

&= Enter the sensor data as described in the following section.
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3.9.3 Editing sensor data

&= Open the dialog Sensors/Edit by either configuring a new sensor
(see Section 3.9.7) or selecting an existing sensor from the list and
modifying it with [Edit].

Sensor

IUnitrade with Pt1000 ‘

Cirder number B.0278.300

Serial number 11043667

Comment ‘
Wiorking Lirmit Calibr. Calibr.
life values interval data

@~ Enter an unambiguous name for the sensor under Sensor. For ISE
electrodes the ion whose concentration can be determined with the
sensor is also shown.

& The Order number and Serial number are read out automatically
in case of intelligent sensors. The data can be entered manually for
non-intelligent sensors.

@& You can enter a Comment for each sensor.

3.9.4 Calibration data (for pH and ISE electrodes only)

52

Detailed information about calibrations is given under Edit
sensor/Calibration data For pH electrodes the Slope is given in %
and the electrode zero point pH(0) is shown. For ISE electrodes the
Slope is given in mV; the electrode zero point E(0), the blank
concentration ¢(blank) and the variance are also shown. The variance
is only calculated, if the calibration has been carried out with at least
four standards. The calibration date is entered automatically after a
calibration has been carried out (see Section 4.7).

Under Calibration temperature the temperature at which the
calibration was carried out is shown. If the temperature was measured
and entered manually during the calibration then this is indicated by
manual |If the temperature was measured with a connected
temperature sensor then the type of sensor (Pt1000 or NTC) will be
shown. The Calibration date is entered automatically together with
the time. When a sensor is entered into the list for the first time the date
of entry will be given as the calibration date.

Under Calibration method the method used to calibrate the sensor is
shown. If the calibration data has been entered manually then manual
will be shown here. The user who carried out the calibration or entered
the calibration data manually is shown under User-.
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_alibration data

Sensor: Unitrode with Pt1000

Slope 933 %
pH(O) 7.045

Calibration termp 257 °C (Pt1000)

Calibration date 2006-04-10 10:00:18

Cal. method CAL pH
User jb

History

Under Calibration data/History the calibration data, dates and
times of the last ten calibrations are shown in the form of a table.
Calibration data which have been determined automatically is shown in
green, manually entered calibration data is shown in black and marked
with (m). With [Graph slope] and [Graph pH(0)], or [Graph E(0)]
you can open a graph in which the slope or pH(0) for pH electrodes or
E(O) for ISE electrodes is plotted against the calibration date. If a sensor
has to be replaced then you can delete the complete history with
[Delete history].

Sensor: Unitrode with P1000

pH (0}
8.000

£.000

2006-03-28 Limits 2006-04-10

This graph corresponds to a control chart on which both warning
limits and intervention limits are shown for the calibration data. The
values for these warning limits and intervention limits can be entered
under Graph/Limits. No automatic action is taken when these limits
are infringed.

3.9.5 Monitoring the calibration interval (for pH and ISE electrodes

only)

PC Control / Touch Control

You can monitor the time interval after which the sensor must be
recalibrated. (A detailed description of the monitoring function using
'Titer validity" as an example can be found in Section 3.8.4.) For
documentation purposes you can enter the starting date without
monitoring the time interval.
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&= Open the dialog Edit sensor/Calibration interval and activate
the Monitoring checkbox.

& Enter either the Calibration interval or Next calibration
date. If the time interval or date is altered then the other parameter
will be updated automatically.

&= Select an Action to be taken when the time interval has expired.

3.9.6 Calibration data limits (for pH and ISE electrodes only)

You can define Limits for the calibration data; these will then be
monitored when a calibration is carried out (see Section 4.6). During the
calibration run you can decide whether to accept the calibration data
even though the limits have been infringed.

Edit sensor / Limit values

Sensor: Unitrode with Pt1000

[¥l Monitoring slope

Laower limit 5.0 %

Upper limit 101.0] %

[¥l Monitoring pH(0)

Laower limit g.7a0

Upper limit 7.2a0

ills] lelle

&= Activate the checkboxes for the calibration data you wish to monitor
(slope, pH(0) or E(0)).
& Enter the Lower limit and Upper limit for the calibration data.

3.9.7 Monitoring the working life

You can monitor the time interval after which the sensor must be
replaced. (A detailed description of the monitoring function using "Titer
validity" as an example can be found in Section 3.8.4.) For
documentation purposes you can enter the starting date without
monitoring the time interval.

&= Open the dialog Edit sensor/Working life. Enter the date that
the sensor was used for the first time and activate the Monitoring
checkbox.

& Enter either the Working life or Expiry date. If the time interval or
date is altered then the other parameter will be updated
automatically.

&= Select an Action to be taken when the working life has expired.
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3.10 Device manager

PC Control / Touch Control

This section describes the configuration of the Touch Control, control
devices (Titrando, USB Sample Processor etc.) and the connected
peripheral devices. The installation of the hardware is described in the
Installation Instructions for the Titrando. You should first connect all the
peripheral devices and then configure them in the device manager.

&= Open the dialog System/Device manager.

Device name Device type
PC Cantral PC Control
Titrando 1 835 Titrando
Titrando 2 836 Titrando
Sample Processor 315 Sample Proc.
Balance Laboratory 1 Balance
MNew Delete Edit

The device list gives the name and type of every configured instrument.
PC Control or Touch Control, connected Titrandos and a USB
Sample Processor with the dosing devices, stirrers and remote boxes
connected to the MSB are entered automatically in the list. If you are
using a Touch Control then the printer, PC keyboard, barcode reader
and the RS-232/USB Box will also be automatically recognized and
entered in the list with their default settings. The devices used for
carrying out a determination are stored together with the determination
data (see Section 3.18.4).

You can configure new devices with [New] (see Section 3.70.7).
[Delete] removes devices from the list. Devices which are recognized
automatically cannot be deleted from the list while they are still
connected. [Edit] opens the dialog for entering the device data.

Note!
After you have configured peripheral devices in the device manager
you should shut down the system and then restart it.
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3.10.1 Configuring a new device

&= Open the dialog System/Device manager.

&= Use [New] to open the device selection window. Select the device
type (Balance, Lab Link, Barcode reader, Titrando, Printer
(Touch Control only), PG keyboard (Touch Control only), Sample
Processor, Serial ports (PC Control only) or RS-232/USB Box
(Touch Control only)). With the exception of the Titrando (maximum
number 3) you can only log in one device of the same type. In this
way it is possible to write methods for various Titrandos or a USB
Sample Processor even when the hardware is currently not
available. The new device is entered in the list.

&= Enter the device data as described in the following section.

3.10.2 Editing device data
The data stored for a device depends on the type of device.

&= Select the device to be configured from the list and press [Edit].

Device manager / Edit

Device type: PC Cantral

Device name | PC Cantrol ‘

Comment

Pragram wersion 4.1

Serial number 3078372211

Contral remote box Titrando 144

@ You can enter a Device name for each device.
@& You can enter a Comment for each device.

3.10.3 PC Control and Touch Control

With the PC Control software the Program version, the Serial
number of the USB dongle (‘authorization plug") and the Control
remote box are shown. If no dongle is connected, "demo version" is
displayed instead of the serial number. The Control remote box is the
interface at which, for example, lines for controlling a Sample Processor
during the determination sequence can be set and scanned
automatically (see Section 6.2). The first remote box to be recognized
after system start-up will always be used as the control remote box.
Titrando 1/4 means that the remote box is connected to MSB
connection 4 on Titrando 1 (name of the Titrando).
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3.10.4 Titrando

PC Control / Touch Control

Device manager / Edit

Oevice type: 840 Touch Control

Oevice name | 340 Touch Contral |

Comment, | |

Program wersion 5.840.0131

Serial number 01110

Switch off display min

Control remote howx Mot auvailable

With Touch Control the Program version and Serial number of the
Touch Control are shown.

@ Under Switch off display enter the time after which the display
illumination is to be switched off automatically when the system has
not been used.

As with the PC Control, the Control remote box connection is shown.

The Device name of the PC Control or Touch Control is printed out in
the standard report header.

The measuring inputs and the devices at the MSB connections are
listed in a table for the Titrandos that are connected. In the following
example the Titrando has two measuring interfaces. A dosing device
and a stirrer are connected to MSB 1. As this is an 835 Titrando, dosing
device 1 is the internal dosing device (see Installation Instructions for
the Titrando). A dosing device and a remote box are connected to MSB
2. If the Titrando is not connected, only the Device name and Comment
can be edited.

Device manager / Edit

Titrando 1

835 Titrando
Measuring input 1
Measuring input 2
MSE 1
Dosing device 1
Stirrer 1
MSE 2
Remote hax 2

Dosing device 2

Prop-
erties

&= Select a connection or a device and open the corresponding
configuration dialog with [Properties].

The Program version and Serial number are shown for the Titrandos
connected.
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For the Measuring inputs the ADC type (Analog-Digital Converter)
and Serial number of the measuring interface are shown.

&= Select the Sensor type for the temperature sensor used at this
measuring input. If you use an NTC sensor then you must set two
further parameters that can be obtained from the technical
specifications of the sensor: the nominal resistance at 25°C
(R (25 °C)) and the B value referring to measurements of the
resistance at 25 °C and 50°C. The default values apply to Metrohm
sensors with an NTC sensor. If no B-value is given for your sensor
then you can retain the default value. B-values of other NTC sensors
are frequently based on different reference temperatures (usually
25°C / 50 °C - 100 °C). When entering the B-value the influence of
the second reference temperature is negligible in comparison with
the measuring accuracy of an NTC sensor.

For the MSB connections you can define when the request to carry
out a preparation function (PREP command) for the connected dosing
devices is to be displayed. The preparation of the exchange or dosing
unit is described in Section 3.24.2. For a description of the settings
please consult the online help.

The Dosing device type and the Serial number (for type 8xx dosing
devices only) are shown for the connected dosing devices.

The Stirrer type and Serial number are shown for the connected
stirrers.

No properties can be shown or edited for the connected remote
boxes.

3.10.5 USB Sample Processor and Robotic Titrosampler

o

Note!
The following settings apply to all USB Sample Processors.

The Robotic Titrosampler is a USB Sample Processor with a built-in
measuring input. The settings of the measuring input are described in
Section 3.10.4.

The tower (or the towers) and the devices at the MSB connections are
listed in a table for the USB Sample Processor that is connected. In
the following example a stirrer is connected to MSB 1 and a dosing
device to MSB 2. If the USB Sample Processor is not connected, only
the Device name and Comment can be edited.

PC Control / Touch Control



/2 Metrohm

3 Operation

PC Control / Touch Control

manager / Edit

Sample Processor

315 Sample Proc.
Tower 1
Swing Head
MSE 1
Stirrer 1
MSE 2
Dosing device 2
MSE 3

Rack Running Praop-
tables time erties

&= Select a connection or a device and open the corresponding
configuration dialog with [Properties].

The settings for the USB Sample Processor, the tower and the
Swing Head are described on the following pages.

For the MSB connections you can define when the request to carry
out the preparation function (PREP command) for the connected
doing devices is to be displayed. The preparation of the exchange or
dosing unit is described in Section 3.24.2. For the description of the
settings please consult the online help.

The Stirrer type and Serial number are shown for the connected
stirrers.

The Dosing device type and the Serial number (for type 8xx dosing
devices only) are shown for the connected dosing devices.

You get to the overview of all the racks available with [Rack tables]
(see p. 63).

With [Running time] you access the overview of the running time
meter. The running time meter adds together the time while the USB
Sample Processor is "busy" i.e. when a single action is being carried
out. After expiry of the time limit set, a message with the advice for a
service is displayed. Metrohm recommends to carry out a service after
1000 operating hours. A reset of the running time meter can only be
carried out by a Metrohm service technician.
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USB Sample Processor

The Program version, the Serial number and the name of the
current sample rack are shown for the USB Sample Processor
connected.

With [Adjustment data] you can access an overview of the EEPROM
data of the USB Sample Processor.

" Adjustment data

Turn table
Offset hall sensor -3.10 ®
Offset tawer 1 0z7 -
Angular spac. tower 142 aao) -
Ciffset swing axis 1 ooo e
Cffset swing axis 2 aao) -
Aial distance tower 1 186.00 mm
Aial distance tower 2 186.00 mm
Save
Attention!
Do not modify these settings under any circumstances. This data is
required by the service technician in case of positioning problems.

Tower 1 and 2

Note!
For a USB Sample Processor with two towers Tower 1 is the right-
hand tower when seen from the front and Tower 2 the left-hand

one.

e { Properties

Sample Processor f Tower 1

!

Maximum strake path 235 mm

<]

Win. heaker radius a * | mm

.

Lift rate 25| mmis

!

Rotation increment aao) e

Aedal distance 186.00 | mm

;

e Under Maximum stroke path you can enter the lowest permissible
lift position for automatic and manual operation. This setting of the
max. stroke path is important for safety reasons. If this value is set
correctly then electrode breakage can be avoided, as a titration
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head cannot move to any lower position than the value entered here
(O mm = upper lift stop position).

e Under Min. beaker radius you can enter the smallest permissible
sample beaker radius for automatic and manual operation. This is
also a safety setting in order to prevent a wide, fully equipped
titration head from trying to enter a narrow sample vessel. Before
the lift is moved to the work position, a comparison will be made
between the value entered here and the beaker radius given in the
rack table (see p. 63) and, if necessary, an error message will be
displayed. There will be no check if no radius has been defined.

o The Lift rate can be set for manual operation.
o The rotation increment is the angle about which the sample rack
should be rotated relatively to the momentary position. This rotation

increment is used for the settings + rotate and — rotate in the
MOVE command.

o The axial distance is the distance between the axis of rotation of
the sample rack and the swing axis of the robotic arm. This value
depends on the model of the USB Sample Processor and is
specified in the online help.

Swing Head
Sample Processor f Tower 1/ Swing Head 786
Serial number 01110
Ext. pos. | Angle [ | Wiark [mm]
1 £0.00 100
2 60.00 | 0
3 60.00 0
4 60.00 0
Ext. pos. Fobatic Adjustm. Edit

1-4 arm data

The assigned swing angle and the specific work position are shown for
each external position in the properties of the Swing Head.

The details of the dialogs [Ext. pos. 1-4], [Robotic arm] and
[Adjustm. data] are described on the following pages.

[Edit] can be used to assign a specific work position and a swing
angle to each external position.
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External position

[Ext. pos. 1-4] can be used to assign shift and rinse positions

that are valid for all four external positions.

Properties / Edit ext. pos. 1-4

Sample Processor f Tower 1/ Swing Head 786

/3, Metrohm

External position 1-4

Shift position 0 mm

Rinse position 0 mm

Swing rate 4| s

alls UL

Swing increment 1ooa) -

The swing rate is the rate at which the robotic arm is swung when
moving to a rack position, a special beaker or an external position.
In manual control and in the command MOVE this rate can be
adjusted individually.

The swing increment is the angle about which the robotic arm
should be swung relatively to the momentary position. This swing
increment is used for the settings + swing and — swing in the
MOVE command.

Robotic arm

The settings of the robotic arm are listed under [Robotic arm].

Properties / Robotic arm

Robatic arm Tawer 1

Swing offset gaoo| s

Maximum swing angle 3400 ®

2l

Swing radius | 11000 mm

Fotation offset gaoo| s

|

Swing direction

Swing offset: The swing offset is a physical angle offset of a
specific robotic arm model. The required values can be found in the
leaflet for the robotic arm.

Maximum swing angle: The usable swing range of the robotic arm
is defined by this parameter. Because of its construction each
robotic arm model has a different value which can be reduced if
necessary. The required values can be found in the leaflet for the
robotic arm.
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e Swing radius: The swing radius depends on the length of the
robotic arm and together with the axial distance it is the most
important parameter for moving accurately to a rack position. The
required values can be found in the leaflet for the robotic arm.

o Rotation offset: The rotation offset is the offset from the center of
the tower to the center of the robotic arm. Normally it does not have
to be changed. In case a Swing Head is mounted to the tower with
a lateral displacement this value can be determined with a rack
adjustment carried out by a service technician.

e Swing direction: The swing direction of the robotic arm depends
on the type of robotic arm. With a two tower model the robotic arm
at tower 1 has to be mounted right-swinging i.e. "-" and left-swinging
"+" at tower 2.

Adjustment data

With [Adjustment data] you can access an overview of the EEPROM
data of the Swing Head.

fjustment data
Swing Head 1
Swing Head no. / compl. 736/ 64749
Serial number 1110
Adjustm. angle pos. -2.459 °
Adjustm. angle neq. -2.459 °
Fot. offset Swing Head oao =
Auxial distance 186.00 mm
Rack tables

With [Rack tables] in the main dialog of the USB Sample Processor
you get to the list of all the racks available. The rack currently in position
is shown in green. In this dialog window new racks can be loaded or
entered and existing ones edited or deleted.

Edit device / Rack tables

Rack Positions Cade
£.2041.310 12 0oooo1
§.2041.320 16 oooo1o
§.2041.340 24 oo1000
§.2041.350 48 010000
§.2041.360 12 100000
§.2041.370 14 0ooa11
§.2041.380 14 ooa101
§.2041.390 16 100001
§.2041.400 128 ooa110
£ 7041 41 1472 0010

Load Caopy Delete Edit
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[Load] can be used to load new racks from a card. In PC Control the
paths for Card 1 and 2 can be defined in the menu File/Preferences.
These may be directories on a hard disk, a network drive or any
removable storage medium. With Touch Control Card 1 or Card 2 can
only be selected when it is actually in the card slot. The new rack has to
be copied necessarily into a subfolder of "Files'.

=] PC Contral
{7 bin

] Files

{21 Racks 62041340, mrdf

If this structure is not complied with, the new rack will not be found
because the software accesses directly subfolders of "Files".

It is easiest to create your own racks by using the [Copy] command to
copy an existing rack. In this case it is important that the rack name of
the new rack does not already exist. The selected rack code also must
not have been assigned already. The proposed rack code "110000" is
normally used for special racks.

The selected rack can be adapted with [Edit].

rack table / Edit

Fack 6.2041.410, Code 001010, 142 Positions

Beaker radius samples mm
Beaker sensor ‘ none \z\‘
o ]

Lift pos.
towwer 2

1. Calibration pos.

Lift pos.
tower 1

Special
heaker

‘ Adjust
rack

o Beaker radius samples: Enter here the actual radius of the sample

beakers at the general sample positions of the rack. This beaker

radius must not be smaller than the "Min. beaker radius" defined

in the device properties of the tower (see p. 60). Before the lift is

moved to the work position, these two values will be compared and,
if necessary, an error message will be displayed.

e Beaker sensor: \When a sample position is moved to with the
MOVE command then, the beaker sensor at the Tower or the
Robotic arm will check whether a sample is present or not. If no
beaker sensor has been selected then no check will be made.

e 1. Calibration position gives the rack position of the first
calibration solution for automatic calibration with a USB Sample
Processor (see Section 4.7). If a sample position has been given as

PC Control / Touch Control
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the 1st calibration position then it is essential that the other
calibration solutions are placed in the directly following rack
positions. If special beakers are used for the calibration then there
must be as many special beakers defined (see below) as buffers or
standard solutions are required for the calibration. The special
beakers do not need to be placed in rack positions that directly
follow each other.

Rack offset. The rack offset is a tolerance value due to
manufacturing between the upper part of the rack and the bottom
part. The value is determined by a rack adjustment and displayed
here. If necessary it can be edited.

The rack adjustment is started with [Adjust rack]. The procedure
is described on page 66.

Under [Lift pos. Tower 1] and [Lift pos. Tower 2] the rack-
specific lift positions can be defined. These then apply for all rack
positions except those that have been defined as special beakers.
These positions can be moved to directly under manual control and
with the LIFT command. These lift positions can also be assigned
directly in manual operation after a move to the required lift height.
Only lift positions within the maximum stroke path can be entered.
This value is entered in the device properties of the tower. A lift
height of 0 mm corresponds to the "Home position", i.e. the lift is
being located at the upper stop position.

[Special beaker] is used to specify the positions of the 16 special
beakers on the rack.

Edit rack table

Fack 6.2041.410, Code 001010, 142 Positions

Special beaker | Fack position
Special beaker 1 142
Special beaker 2 | a

Special beaker 3
Special beaker 4
Special beaker &
Special beaker B
Special beaker 7

o o o o o o

Special beaker 8

Edit

&= Select a special beaker and press [Edit].
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Special beaker 1

Rack position 142
Wiork pos. tower 1
Wiork pos. tower 2

Beaker radius off | =

Beaker sensor

Tower - ‘

e Rack position: Each special beaker can be assigned to any rack
position. However, they should preferably be assigned to high rack
positions so that sample series can be started with rack position 1.
Rack positions that have been defined as special beaker positions
are no longer available as sample positions.

o Work pos. Tower 1/2: A specific work position can be defined for
each special beaker. See also Section 3.24.6.

o Beaker radius: Enter here the actual radius of the beakers at the
special beaker positions of the rack. This beaker radius must not be
smaller than the "Min. beaker radius" defined in the device
properties of the tower (see p. 60). Before the lift is moved to the
work position, these two values will be compared and, if necessary,
an error message will be displayed.

e Beaker sensor: Each time that this special beaker is moved to with
the MOVE command then, the beaker sensor will check if a beaker
is present. If the sample beaker is missing the method sequence
will be halted and a corresponding message will be shown. For the
option "Robotic arm" a Swing Head must be installed and a
suitable work position with beaker contact must be defined for the
lift, as this position will be moved to for beaker recognition.

If you exit the edit dialog for the rack table with [Back] or [Home] then
you must confirm the message that appears with [Yes] in order for the
altered rack data to be transferred to the USB Sample Processor. [No]
rejects the alterations.

Rack adjustment

If necessary, each sample rack can be finely adjusted, i.e. the rack
offset is determined in the direction of rotation. The adjustment of a
rack is usually not necessary. However, if the exact positioning of a
robotic arm is necessary for a high degree of accuracy (e. g. for very
small sample beakers) then a fine adjustment can be carried out. Place
the affected rack in position and carry out a rack reset (under manual
control). The adjustment is carried out at rack position 1.

Procedure:

&= Open the dialog System/Device manager.
&= Select the USB Sample Processor and press [Edit].

PC Control / Touch Control
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&= Open the list with the available racks with [Rack tables].

&= Select the desired rack and press [Edit].

rack table / Edit

Fack 6.2041.410, Code 001010, 142 Positions

Beaker radius samples mm
‘ none \ZH
1. Calibration pos. ‘ none \z\‘
Rack offset °

Beaker sensor

Lift pos.

Adjust
rack

&= Press [Adjust rack].

Lift pos. Special
tower 1 heaker

towwer 2 ‘

Rack to turntable adjustment.

Put on rack with beakers and press [Start].

T

Cancel Start Wl

& Press [Start] (not the green <START> key).

&= The rack is rotated so that rack position 1 is positioned in front of
the tower. If a robotic arm is installed, it is swung to rack position 1.

The lift then moves to the work position.

&= The position of the lift can now be corrected with the arrow keys [1]

and [+].

& Now use the [+] and [*] keys to turn the rack so that the robotic
arm or the center of the titration head is positioned exactly above

the center of rack position 1.

@ The adjustment is accepted with [0K]. The lift is moved to the

upper stop position.
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3.10.6 Dosing Interface

The devices at the MSB connections are listed in a table for the Dosing
Interfaces that are connected. A stirrer and a dosing device are
connected to MSB 1, a dosing device is connected to MSB 2. If the
Dosing Interface is not connected, only the Device name and Comment
can be edited.

Device manager / Edit

Titrando 3

346 Dasing Interface

MSE 1

Stirrer 1

Dosing device 1
MSE 2

Dosing device 2
MSE 3
MSE 4

Prop-
erties

&= Select a connection or a device and open the corresponding
configuration dialog with [Properties].

The Program version and Serial number are shown for the Dosing
Interfaces connected.

For the MSB connections you can define when the request to carry
out a preparation function (PREP command) for the connected dosing
devices is to be displayed. The preparation of the exchange or dosing
unit is described in Section 3.24.2. For a description of the settings
please consult the online help.

The Stirrer type and Serial number are shown for the connected
stirrers.

The Dosing device type and the Serial number (for type 8xx dosing
devices only) are shown for the connected dosing devices.

3.10.7 Printer (Touch Control only)

A printer can only be configured for the Touch Control. When a
printer is connected it is automatically entered in the device list with
default parameters. Printer models which can be currently connected
can be found on the Internet under www.titrando.com.

&= Select the printer type.
&= Select the paper format (DIN format A4 or US format Letter).

&= Deactivate the Color checkbox if your printout is to be black/white
(not for HP LaserJet).

& Deactivate the checkbox Compression in case of faulty reports. The
compression enables a faster data transfer to the printer.

PC Control / Touch Control
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3.10.8 Balance

PC Control / Touch Control

&= Activate the checkbox Spooler in order that the Touch Control is
not blocked by printing out a report so that you can continue
working.

Note!

The Touch Control prints the reports with a fixed resolution of 300 dpi.
If you are using a printer with a resolution of 360 dpi (or a multiple,
e. g. Epson) then the text will be printed out somewhat smaller than
with printers with a resolution of 300 dpi (or a multiple, e. g. Canon or
HP).

Connecting a balance to the Titrando or PC is described in the
Installation Instructions for the Titrando. In the device manager you
must configure the serial interface used to connect the balance.

&= Select the Balance type.

The following table shows the balance type to be selected for various
balance models:

Balance Balance type
AND AND
Mettler AB, AG, AM, PM, XP, XS Mettler
Mettler AT Mettler AT
Mettler AX, MX, UMX, PG, AB-S Mettler AX
Ohaus Ohaus
Voyager, Explorer, Analytical Plus
Precisa Precisa
Sartorius Sartorius
Shimadzu BX, BW Shimadzu
PC Control:

&= Under RS-232 select the RS-232 interface (COM) of the PC to which
the balance is connected. All the COM interfaces of the PC will be
shown.

&= Add, if not present already, the virtual device Serial ports to the
device manager and open the list with the available RS-232
interfaces with [Edit]. Select the interface to which the balance is
connected. Open the dialog with the port parameters with [Edit]
and configure these. The settings on the balance must agree with
these settings here. A description of the parameters can be found in
the online help.
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Touch Control:

@ Under RS-232 select the RS-232 interface at the RS-232/USB Box
which is used to connect the balance.

&= Select the RS-232/USB Box in the device manager and open the list
with the available RS-232 interfaces with [Edit]. Select the
interface to which the balance is connected. Open the dialog with
the port parameters with [Edit] and configure these. The settings
on the balance must agree with these settings here. A description of
the parameters can be found in the online help.

Note!
In case of communication problems you can try using the software
handshake.

The sample size is transferred as a number with up to ten places, sign
and decimal point. Units transmitted by the balance will also be
transferred. Control characters will not be transferred. With some
balances it is also possible to transmit the sample identification and
method from the balance as well as the sample size. When editing the
sample data in the sample data silo all the data can be transmitted
from the balance (see Section 3.79.3). In some cases a special input
unit may be necessary; this can be supplied by the balance
manufacturer.

In order to do this the following addresses for the identifications and
methods must first be selected:

Balance Method Identification 1 | Identification 2
Sartorius METH or 27 ID.1 or 26 ID.2 or 24
(input unit)

Mettler AT D (Mthd) C (ID#1) B (ID#2)

(input unit)

Mettler AX Label for ID Label for ID Label for ID
which which which
contains the contains contains
method name: | Identification 1 | Identification 2
METHOD : :

D1 ID2

PC Control / Touch Control
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3.10.9 Bluetooth devices

Connecting a Bluetooth USB adapter to the Titrando is described in
the Installation Instructions for the Titrando. In the device manager you
must configure the Bluetooth adapter used to connect the device.

&= Look for all the devices within reach with [Find device]. If they are
switched on, they are entered with status ok. Devices which are not
switched on at the moment but once have been assigned to a
printer or a RS-232 interface are entered with status not

available.
Device manager / Edit
Oevice name Status Assigrment
BELKIN_PRT_407A20 ak nat defined
Bluetake BTZ210 ak not defined
Or-he ak not defined
‘ Find ‘Delete ‘ Edit
device

&= Select the adapter connected to the printer or the balance and open
the properties dialog with [Edit].

Edit device / Assigrment

Bluetake BTZ210

Blugtooth address 00:03:F4:24:03:67
Oevice type Imaging

Profile Rend;Obj. T

Assignment | not defined w9

&= Select the assignment Printer or COM1...X

Attention!
0 If you change the assignment of a Bluetooth adapter, the Touch
Control has to be switched off and on again in order to accept the
change.

You have to configure the printer in the device manager.

&= Add a printer to the device manager and configure it as described
in Section 3.10.7.
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Note!

The spooler should be switched on to prevent the Touch Control or
the printer from getting blocked (see properties dialog of the printer).
In the report options, switch on the printing of the frame in order fo
accelerate the printing.

3.10.10 RS-232/USB Box / Serial ports

o

You can adjust the parameters at the connected RS-232/USB Box or
the RS interfaces of the PC respectively under Edit device/Port
parameters. The parameters are described in the online help.

Note!
The Touch Control has to be switched off and on again and the PC
Control needs to be restarted in order to accept changed settings.

3.10.11 847 USB Lab Link (Touch Control only)

The Touch Control can be connected to a computer via Ethernet using
an 847 USB Lab Link. On this computer, a file system can be shared
and used as additional memory. Error messages and warnings of the
Touch Control can be sent to any receiver via e-mail. The connection
and configuration of the 847 USB Lab Link is described in the
corresponding Instructions for Use.

The main advantage of the 847 USB Lab Link is that it allows printing on
a network printer. The ability of remote control within a network can be
used for the "long distance service', i.e. for the support on location of a
user by the system administrator.

Oevice manager / Edit

Oevice type: Ethernet module

Device name | Lab Link #1001 |

Comment, | |

Serial number 1001

TCRAIP
setup

Messages
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3.10.12 PC/LIMS module

PC Control / Touch Control

A machine-readable report containing all the data of a determination
(PC/LIMS report) can be saved in a TXT file or sent to a terminal
program or a LIMS via an RS-232 interface.

Device manager / Edit

Device type: PCLIMS module

Device name ‘F’CILIMS module ‘

Comment ‘ ‘

Mermory ‘ aff \z\‘

Group

The report is saved or sent either automatically at the end of a
determination sequence (see Section 3.16.170) or manually with the
[Print] fixed key (see Section 3.23.7). A detailed description of the
contents of the PC/LIMS report is given in the Titrando PC/LIMS
Report Guide.

Save as a text file

In order to save a PC/LIMS report as a TXT file you must configure the
system as follows:

&= Select the Memory and the Group in which the file is to be stored.

Send via a serial interface

In order to send a PC/LIMS report via a serial interface to a terminal
program on the PC or directly to a LIMS you must configure the system
as follows:

PC Control:

&= Under RS-232 select the RS-232 interface (COM) of the PC via
which the report is to be sent. All the COM interfaces of the PC will
be shown.

& Add, if not present already, the virtual device Serial ports to the
device manager and open the list with the available RS-232
interfaces with [Edit]. Select the interface to which the report is to
be sent. Open the dialog with the port parameters with [Edit] and
configure these. The settings of the interface must agree with these
settings here. A description of the parameters can be found in the
online help.

Touch Control:

&= Under RS-232 select the RS-232 interface at the RS-232/USB Box to
which the computer is connected. The report is sent via this
interface.
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& Select the RS-232/USB Box in the device manager and open the list
with the available RS-232 interfaces with [Edit]. Select the
interface to which the report is to be sent. Open the dialog with the
port parameters with [Edit] and configure these. The settings of
the interface must agree with these settings here. A description of
the parameters can be found in the online help.

3.10.13 Send messages as e-mails

74

If you are operating the Titrando system with the PC Control software,
you can send messages (all warnings with the symbol M and error
messages with the symbol "stop" =) directly from the computer if it has
an Internet connection.

You need an 847 USB Lab Link in order to send messages as e-mail
from a Touch Control.

Configuration:
&= Open the menu File/Preferences....

Preferences x|

fPaths rE-Ma”addn: e rSEndHn: age |

Mail server
|mai|.metr0hm.ch |

Sender
|t0uchcontr0|@metr0hm.ch |

Receiver
|sn@metr0hm.ch| |

& Under E-Mail addresses, enter the Mail server and the following
e-mail addresses: e-mail address to be given as the Sender in the
e-mail (this address must have the format of an e-mail address, but
does not need to be identical to an existing e-mail account); e-mail
address of the Receiver who is to receive the messages. The Mail
server can be found in the settings of your e-mail program.

&~ Activate the E-Mail checkbox under Send messages.

&= If the default settings are retained then messages will only be
sent when the system is running (BUSY), ie. when a
determination or sample series has been started. If you also want to
send messages when no analysis is running (READY) then this
checkbox must be deactivated.
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3.10.14 PC keyboard (Touch Control only)

An external PC keyboard can be connected to a Titrando system with
Touch Control to make the input of texts easier.

&= Select the country-specific key occupancy under Keyboard layout.

When the PC keyboard is selected the unambiguous identification of
the manufacturer (Vendor ID) and the USB address will be shown
automatically.

For entering texts and numbers with the PC keyboard the appropriate
text and number input dialog must be opened on the Touch Control.
Only the following keys on the PC keyboard have a function :

PC keyboard key Function in text or numerical input
dialog of the Touch Control
Escape Cancel

Numbers, letters and
special characters

Enters the corresponding character

Numbers, letters and
special characters
+ Shift

Enters the corresponding character

Tab (%) Confirms the input and closes the text

or numerical input dialog

Backspace, Deletes the character in front of the

PC Control / Touch Control

cursor
Delete Deletes the input
Return (<) Starts a new line in multi-line text input

Arrow keys (< =)

Moves the cursor to the left or right by
one character

Arrow keys (TV)

Moves the cursor up or down by one
line in multi-line text input

Numbers and characters
on the number block

Enters the corresponding character

Enter on the number block

Confirms the input and closes the text
or numerical input dialog
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3.10.15 Barcode reader

A barcode reader can be connected to the Titrando system to read in
sample data or other texts. When a barcode reader is connected to a
Titrando system with Touch Control then it is automatically entered into
the device list with default parameters. Barcode reader models which
can currently be connected can be found on the Internet under
www.titrando.com.

&= Select the Barcode input target for the barcode character string.
For PC Control Active input field means that the contents of
the barcode will be written into the input field in which the cursor is
currently located. With Touch Control Active input field means
that the barcode string will be written into the Input field of an
opened text or numerical input dialog. For the input targets Method,
Identification 1, Identification 2 and Sample size (value
only) the location can be anywhere in the dialog, the read-in string
will be written automatically into the selected input field. Only
numerical entries will be accepted for the sample size. Strings
which contain characters other than numbers and decimal
separators will be ignored.

&= With Touch Control you can also select the country-specific key
occupancy for the emulation of the PC keyboard under Keyhoard
layout. This setting must be identical to that on the barcode reader
(see barcode reader documentation).

When the barcode reader is connected to a Titrando system with Touch
Control then the unambiguous identification of the manufacturer
(Vendor ID) and the USB address will be shown automatically.

When a string has been transmitted by the barcode reader and
accepted then this will be confirmed by an acoustic signal. If a Touch
Control is used for operating the Titrando system then data should only
be read in when the system is in the normal operating status (Ready),
i.e. when no determination is running.
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3.11 File manager

PC Control / Touch Control

The file system of the Touch Control and PC Control has the following
arrangement:

Working memory
Current method, current determination (incl. statistics),
current sample data silo, current result silo,
current system data (system settings, titrants,
sensor data, device data, GLP data, common variables,...)

Load ﬁ @ Save

File system

Internal memory
Methods (mmth)

Card 1
Methods (mmth), determinations (mdtm),
sample data silos (mslo) and result silos (mres), backup

Karte 2
Methods (mmth), determinations (mdtm),

sample data silos (mslo) and result silos (mres), backup

Fig. 3.9: Data memory arrangement

In the File manager you can load, delete, copy, rename and write-
protect methods, determinations, sample data silo files and results silo
files as well as edit the File properties of each file. You can also
produce a backup (safety copy) containing all stored data and settings
on a card and reload them.

&= Open the dialog System/File manager.
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System / File manager

| Internal memary |

| Card 1 |

| Shared memary |

You can select the memory location to be used for the files. [Card 1]
and [Card 2] are inactive when they cannot be accessed. With Touch
Control the cards must be inserted before you open the file manager.
[Shared memory] is only visible if an external file system is configured
(requires 847 USB Lab Link, see Section 3.70.17). If only the internal
memory can be accessed then the dialog System/File manager will be
skipped.

With the Touch Control the card slots for the PCMCIA cards are
located on the rear of the instrument (see Fig. 2.2: Rear view of the
Touch Control).

With PC Control you can define, on the Paths tab, directories for
Card 1 and Card 2 in the menu File/Preferences. These may be
directories on a hard disk, a network drive or any removable storage
medium. It must be possible to access the drive when the path is being
defined.

Preferences x|

| Paths || E-mail addresses | Send message

Card 1
[lentall Usersiapplication DataMetrahmiPC ControfiCard1 |||

Card 2
[lentall Usersiapplication DataMetrahmiPC ControliCardz][ .|

| Ok | Cancel

The example files (Examples) are stored in the folder for Card 1.

PC Control / Touch Control
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PC Control / Touch Control

Note!

In PC Control the file groups correspond to folders. Card 1 and
Card 2 each have only one level for groups and folders. The file
names must be unambiguous for all groups (folders) in a memory
location. You should only manage the PC Control files with the file
manager of the PC Control software. If you use Windows Explorer for
this then there is the risk that you might no longer find the files in PC
Control as the folder structure is not compatible.

With PC Control if you store files or a backup in the folders selected
for Card 1 or Card 2 then the following Folder structure will be created
automatically:

-] Backup

=-_] Files

anionic surfacta-20030506-120309, mdtrm
AnionSurfTwophase, mmkh

-1 pe_lims_report Calcium hardness {phatometric).mmth
{1 PDF_report Calcium hardness-20030508-095207  mdtm

Fig. 3.10: PC Control: Folder structure for Card 1and Card 2

All the files which belong to a backup are stored in the Backup folder. Al
the files which can be seen in the file manager of the PC Control under
Card 1 and Card 2 are stored in groups (subfolders) in the Files
folder. The subfolder (group) Examples is present in the standard folder
for Card 1 (see above). The example files are stored in this folder. The
Main Group folder is created as soon as a file is stored without entering
a new group. The pc_lims_report folder is created when you store a
PC/LIMS report as a file without entering a new group. The folders or
groups respectively where the PC/LIMS reports are saved are not
visible in the file manager. The folder PDF_report is generated as soon
as a report is saved as a PDF file without changing the path in the
menu File/Printer.

All methods which are stored in the internal memory can only be
exchanged by using the file manager of the PC Control software. File
transfers in the file manager are documented in the audit trail (see
Section 3.7.8).
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& Open the Internal memory. The file groups in the internal memory
are shown.

File manager / Internal memaory

Groups

Main group

Shaw
all

Shaw
files

You can arrange your files in the file groups. The file names must be
unambiguous for each memory location, i.e. you cannot save a file in

different groups with the same file name.

From the list of files you can print out a list with all the files in these
groups with the [Print] fixed key.

& Open the list of files containing all the files with [Show all] or the
list of files for the selected group with [Show files]. Only methods
can be stored in the internal memory. Methods have the file
extension .mmith.

Internal memory

Wain group

Chloride determination.mmth

p+m walue mmth
Test.mmth

Titer sodium hydraxide mmth

Rename

Praop-
erties

Copy

Delete

Load

The selected file is loaded with [Load]. The list of files remains open.
You can remove the selected file from the list with [Delete]. From the
list of files you can use the [Print] fixed key to print out a list with all
the shown files.
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3.11.1 Copying files

&= Select the file to be copied in the list of files and open the selection
of the memory location with [Copy].

&= Select the memory location into which the file is to be copied. The
file is copied.

You can only select a memory location that can currently be accessed.
If Card 1 or Card 2 cannot be accessed then you should exit the file
manager and define the path for the card (for PC Control — see p. 78)
or insert a card into the required card slot (for Touch Control) and then
copy the file. [Shared memory] can only be selected if an external file
system is configured (requires 847 USB Lab Link, see Section 3.70.117).

The file group is retained, i.e. the group will be newly created in the
memory location into which the file is copied if it does not already exist
there.

3.11.2 File properties

PC Control / Touch Control

&= Select the file in the list of files whose Properties you wish to edit
and open the dialog Show files/Properties.

Showy files / Properties

File name Chloride determination

File group | Main group “ - ‘

Write protection [

Created by b
Created on 20068-04-27 11:15:57
Last saved by
Last saved on 2008-04-27 11:15:57 ver. 1
Size 3.2kB

Pragram wersion 4.1

Various file properties are shown in this dialog.

&= You can select a different File group or enter a new file group in
which the file is to be stored. In this way the file can be "regrouped"
in the same memory.

& You can activate Write protection for the file. As long as write
protection is switched on the file cannot be saved under the same
name, deleted, regrouped or renamed. The write protection in PC
Control is independent of the write protection in Windows Explorer
under Properties.
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The following data is also shown:

User who saved the file for the first time.

Date and time at which the file was saved for the first time.
User who was the last to save the file.

Date and time at which the file was saved for the last time.

Version of the file. The version is increased by one each time that
the file is saved under the same file name. The version is retained
when the file is copied and loaded in a different system.

The approximate Size of the file in kB.
Program version with which the file was saved for the last time.

File properties can only be printed out in a context-sensitive situation
from the dialog Show files/Properties with the [Print] fixed key.

3.11.3 Renaming a file

&= Select the file to be renamed in the list of files and open the dialog

for entering the new file name with [Rename].

&= Enter the new File name and confirm with [0K].

Enter a new file name.

File name | Titer sodium hydroxide

Cancel Ok

Apart from the alteration of the file name the file properties are not
affected by the renaming.

3.11.4 Saving a file

Files are saved from the dialogs in which the files can be edited. Saving
a file using a method as an example is described below.

& Open the dialog for saving the file from the main dialog with [Edit

parameters] and [Save method].

PC Control / Touch Control
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Mermory | Internal memaory "
Group | Main group “ - ‘
File name | Mew method “ - ‘
Cancel Save

&= Select the memory location in which the file is to be stored under
Memory. Methods can be saved in the Internal memory, on Card 1
or Card 2 or a shared file system (requires 847 USB Lab Link, see
Section 3.10.117). All other files can only be stored on Card 1,
Card 2 or a shared file system.

&= You can arrange your files by storing them in different groups. Enter
the Group in which the file is to be saved. You can also select the
group from the list of existing file groups. If the file has already been
saved then the group in which it has been stored will be proposed.
The file names must be unambiguous for each memory location,
i.e. you cannot save a file in different groups with the same file
name.

&= Enter a File name. If the file has already been saved then the name
under which it has been stored will be proposed. The file is saved
with [Save]. The file will not be saved with [Cancel] and [Back].

3.11.5 Card 1 and Card 2

PC Control / Touch Control

Not only methods but also determinations, sample data silo files and
results silo files can be stored on Card 1 and Card 2. Safety copies
(backups) can also be stored on the cards (see Section 3.11.6). The
type of file can be recognized by the file extension: mmth for
methods, mdtm for determinations, mslo for sample data silos and
mres for results silos.

&= If you are operating the Titrando system with Touch Control then
insert the CompactFlash card with the methods into Card slot 1.

&= Open the Card 1 memory location. The file groups on Card 1 are
shown.

On the cards you can also open lists of files with [Show all] or [Show
files] in exactly the same way as for the internal memory (see p. 80).

&= Open the dialog Card 1/Card info. Various information about the
card is shown in this dialog. Please note that with PC Control this
information refers to the drive defined under
File/Preferences/Paths, for example your computer hard disk.

&= You can switch on Write protection for the card by deactivating
the Card shared checkbox. If ‘enable’ is deactivated it is no longer
possible to save, delete and rename files on the card. With PC
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Control the write protection applies to the folder defined for the
card under File/Preferences/Paths.

The following information about the card is shown:

e The Label of the card or data carrier which was entered when the
data carrier was formatted or entered later under Properties in
Windows Explorer.

o Storage capacity (total space), Used memory and Free memory for
the card, or for the whole data carrier under PC Control.

3.11.6 Backup and restore

You can use the Backup function to easily create a safety copy
containing all the data and settings of your system.

Note!
ﬂ Make a Backup at regular intervals in order to avoid data loss, €. g.
caused by voltage variations. For Touch Control we recommend an
interval of between one week and one month, depending on how
frequently you alter your methods or system settings. For the PC
Control software the interval should correspond to the normal data
security practice in your company.

Working memory
Current determination (incl. current method and statistics),
current sample data silo, current result silo,
current system data (system settings, titrants,
sensor data, device data, GLP data, common variables,...)

File system

Internal memory
Methods (mmth)

Restore Backup

Card 1 or Card 2
Backup with all data from the working memory
and the methods from the internal memory

Fig. 3.11: Data transfer Backup/Restore
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PC Control / Touch Control

Touch Control:

& Insert the card on which you want to make your safety copy in Card
slot 1 or 2 of the Touch Control.

PC Control:

&= Select the directory or drive on which you want to make your safety
copy under File/Preferences/Paths.

You can now open the file manager and start the backup.

& Open the Card 1 or Card 2 memory location in the file manager.

&= Start data storage with [Backup] and answer the query “Do you
want to start the backup?* with [Yes].

Only one backup can be stored on each card. If you try to create a new
backup on a card which already contains an older backup then this first
backup will be overwritten.

You can load the backup data into your system with the Restore
function. During the backup all your data is saved and, in the restore
function, you can select individual data blocks to be loaded from the
safety copy.

Note!
During restoring all the methods in the internal memory will be
deleted.

Backups are not backwardly compatible, i.e. backups of the latest
version cannot be restored with earlier versions.

&= Open the Card 1 or Card 2 memory location in the file manager

&= With [Restore] you can open the dialog for selecting the individual
data blocks.

Card1/R
Diata to be loaded.

[¥l Methods

[¥l Sample data silo

[¥l Result silo

[¥l Current determination data

[¥l Contral

L«

Load
data

The following data blocks can be loaded individually:

e Methods (from the internal memory): all method stored in the
internal memory as a file.

e Sample data silo: current sample data silo.

e Result silo: current result silo.
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Current determination data: all the data for the current
determination and the current method with which the determination
was carried out.

Control: settings under control.
User list under System settings/User administration and settings
for each user.

System settings/User administration: all system settings
including device-specific dialog configuration and dialog options for
the list of commands and fixed keys, device-specific settings for the
user administration (login options, password options and audit
trail).

Titrants: all titrant data.

Sensors: all sensor data.

Device data (Touch Control only): all data from the device
manager. It is not possible to transfer the stored device data from
Touch Control to PC Control.

GLP data: all data from the GLP manager. Please note that the GLP
data cannot be loaded if you load the safety copy on a different
system.

Common variables: all common variables.

Templates: all templates for sample data, result templates, remote
lines, custom calibration buffers and report header.

Routine dialog settings: current routine dialog settings under
Dialog options/Routine dialog.

Sample Processor rack tables: The racks present in the device
manager of the USB Sample Processor.

Custom subsequences: Your own subsequences.

Deactivate the checkboxes for the data blocks which you do not
wish to restore and load the activated data blocks with [Load
data].

You can also load a backup from Touch Control in PC Control and vice
versa. When a Touch Control backup is loaded in PC Control then the
device data is ignored.

& After the restoring you must shut down the PC Control software

and then restart it, or switch Touch Control off and then on
again.

PC Control / Touch Control
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3.12 GLP manager

In the GLP manager you can document data for various GLP tests.
The results of the automatic system tests carried out after START are
also documented. You can also draw up a list containing the test tools
which you use and enter a service interval for having routine
maintenance carried out by a Metrohm service technician.

Further information about quality management and validation is also
given in the documentation series Quality Management with
Metrohm and Application Bulletin AB 252 (Validation of Metrohm
titrators (potentiometric) according to GLP/ISO 9001). An example of a
method for carrying out a validation according to AB 252 (Validation
according to AB 252) is stored under Examples (see Section 3.15.1).

&= Open the dialog System/GLP manager-.

Test Last test Next test
Automat. system test | 2006-05-19 | Power on
GLP test measurement | 2006-01-03 | 2008-07-03
GLP test titration 2006-01-03 2006-07-03
Systern validation 2008-01-05 2007-01-08
Test GLF tests Systemn Woni- Wiew
tools HWEEWA walidat. toring test data

The table shows the last time that each test was carried out and when
the next test is to be carried out. A test is entered in the list the first time
that it is documented. The following tests can be documented: a GLP
test for measurement, a GLP test for titration and the system
validation.

You can view the results of the selected test with [View test data].

3.12.1 Automatic system test

PC Control / Touch Control

The system test is carried out automatically each time that the Touch
Control is switched on or each time that the PC Control software is
started.

&= Select the line Automatic system test in the table and open the
results page for the test with [View test data].

&= You can automatically print out the results of the automatic system
test each time that the system starts up by activating the Print
system test report at system start checkbox.
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ELF manager / Uiew test data

[::]Print system test report at system start

Automat. system test ‘|

240 Touch Control 01110 / 5.840.0131
Internal RAM test

Program checksum test

system reset request

Battery woltage test

Start TC temperature control

Fead system information

Fead/set Real Time Clock

Start touch screen task

Start USE task

Second language available? k4

With Touch Control (see example) the test is very comprehensive. The
result of each test is shown in green if no error has occurred. If a result
is shown in red then an error occurred when the corresponding test
was carried out. Switch the system off and then on again. If the error
still occurs pleased consult Metrohm Service.

3.12.2 Test tools

You can create a list of test tools to be used in the tests in the GLP
manager.

GLP manager / Test tools

Test tool
767 Calib Reference

773 pH Simulatar
a2% Titr Curve Simulator

N Delete Edit

The list already contains definitions of some test tools.

You can add and edit new test tools with [New]. Test tools can be
removed from the list with [Delete]. The dialog for entering the data for
the new tool is opened with [Edit]. You can enter a name and
comment for each test tool.

PC Control / Touch Control
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3.12.3 GLP tests for measurement and titration

PC Control / Touch Control

You can document the GLP tests for measurement and titration
here.

&= Open the dialog GLP manager/GLP tests HW/SW (HW = hardware,
SW = software).

& Select [GLP test measurement] or [GLP test titration]
according to which GLP test you wish to document.

SLP test measurement

Methad | Test measurement “ - ‘
User | jb “ v ‘
Test date
Testresult |Test QK "
Camment
?r#tirizslt Hardware

&= For both tests you can select or enter the Method with which the test
is to be carried out. Only methods in the internal memory will be
shown in the selection list. You can also enter or select the User
who carried out the test from the selection list.

& Enter the Test date for the last test and select the Test result.
& You can enter a Comment for each test.
& Press [Hardware].

GLP test titration / Hardware

Testtool | 767 Calib Reference "

Contral device

Titrando 1 "

Measuring input |1 -

Dosing device (11

& Select the Test tool (list under GLP manager/Test tools), Control
device (configured in Device manager), Measuring input and
Dosing device (GLP test titration only) used for the test.

You can monitor the time interval after which a GLP test must be
carried out again. (A detailed description of the monitoring function
using "Titer validity" as an example can be found in Section 3.8.4.)
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&= Open the dialog GLP test measurement/Test interval or GLP
test titration/Test interval

&= Activate the Monitoring checkbox.

& Enter either the GLP test interval or the date for the Next GLP
test. If the time interval or date is edited then the other parameter
will be updated automatically.

@& Select an Action to be carried out when the time interval has
expired.

The GLP test interval will always be monitored at the START of a
determination.

3.12.4 System validation

You can document the System validation results here and also define
the time interval after which validation must be carried out again.

& To document the results of a system validation open the dialog GLP
manager/System validation.

GLP manag T validation

Method | Systemn wvalidation “ - ‘
User | jb “ - ‘
Test date
Testresult |Test QK "
Camment
MNote Yalidat. Test
(S0P Interval statist.

&= You can select or enter the Method used for the system validation.
Only methods in the internal memory will be shown in the selection
list. You can also enter or select the User who carried out the
validation from the selection list.

@& Enter the Test date for the last validation and select the Test
result.

@& You can enter a Comment for each test.

&= Open the dialog System validation/Test statistics. You can
document the statistical data for the last system validation here.
Please consult the online help for a description of the individual
parameters.

You can monitor the time interval after which a system validation
must be carried out again. (A detailed description of the monitoring
function using 'Titer validity" as an example can be found in
Section 3.8.4.)

&= Open the dialog System validation/Validation interval.

& Activate the Monitoring checkbox.

PC Control / Touch Control
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&= Enter either the Validation interval or the date for the Next
validation. If the time interval or date is edited then the other
parameter will be updated automatically.

& Select an Action to be carried out when the time interval has
expired.

The validation interval will always be monitored at the START of a
determination.

You can enter a short note under System validation/Note (SOP),
e. g. a summary of the SOP (standard operating procedure) according
to which the system validation was carried out.

3.12.5 Service interval

You can monitor the time interval after which the Titrando system must
be serviced again.

&= Choose [Service interval] in the dialog GLP manager/Monitor-
ing. Enter the date upon which the last service was carried out and
activate the Monitoring checkbox.

&= Enter either the Service interval or date for Next service. If the
time interval or date is edited then the other parameter will be
updated automatically.

When the service interval has expired then the corresponding message
will appear at the START of a determination; this will also be
documented in the determination data (see Section 3.18.2).

3.12.6 Backup interval

PC Control / Touch Control

You can monitor the time interval after which a backup should be
carried out.

&= Choose [Backup interval] ] in the dialog GLP manager/Monitor-
ing. Activate the Monitoring checkbox.

& Enter either the Backup interval or the date for the next backup.
If the time interval or date is edited then the other parameter will be
updated automatically.

When the backup interval has expired a corresponding message will
appear when the system is started.
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3.13 Common variables

Up to 25 device-specific, method-independent variables can be
stored in the system. These variables can be calculated as CV01 to
CV25. Common variables are always used when a result from one
determination carried out with Method A is to be used in a
determination carried out with Method B. Typical uses are in the
determination of a Blank value or the content of a standard solution to
be taken into consideration when calculating the content in a sample.
Common variables can also be automatically requested during the
course of a determination (see Section 4.13.3). This allows the entry of
additional data for the sample which can be used in calculations, e. g.
the density, etc.

&= Open the dialog System/Common variables.

System / Common variables

CY Name Yalue
01| Blank ' 0.0145 mL
02 Factar | 1.059
L
o4y
117 A [
osf
oy L
na Density 0.986 gfmL
oar
10

Delete Edit

The list of common variables contains the name and values for all 25
common variables. Variables to which no value has yet been assigned
are indicated by ".....". The selected common variable is deleted with
[Delete]. [Edit] opens the dialog for entering the common variable
and monitoring its validity.

3.13.1 Editing common variables

There are three basic ways of editing a common variable: the common
variable is edited either under Common variables/Edit or entered
manually in a request in the determination sequence or the variable is
automatically assigned to a result in the determination sequence in a
result calculation.

Editing common variables manually:

&= Select the common variable to be defined or edited and press
[Edit].

PC Control / Touch Control
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PC Control / Touch Control

Common variables

CVOT:

Mame

Yalue

Validity

Praop-
erties

@& Enter a name for the common variable under Name.
& Enter the Value and the unit of the common variable.

The name and unit will be shown automatically when the value of the
common variable is asked for with a REQUEST command (see below).

Requesting a common variable during a determination

sequence:

@& Define a REQUEST command in the method as described in

Section 4.13.3.

&= Define the variable that you want to request (CV01 to CV25) under
Common variable in the parameter dialog for the REQUEST
command. During the determination sequence you can then enter
the value of the common variable. The name and unit will be shown
in the request. They can be altered under System/Common

variables (see above).

New method

11 REQUEST Data reguest

Blank walue 0986 | mL

Continue

If you wish to output the common variable as a result then you must
define a CALC (calculation) command in the method and calculate a

result RX = CVXX (see Section 4.5.1).
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Automatic assignment of a result to a common variable, e. g. for
a blank value determination :

& Define a CALC (calculation) command (see Section 4.5.7) in the
method in which the result (e. g. the blank value) to be assigned to
the common variable is calculated. This can also be the mean value
of a multiple determination.

& In the parameter dialog activate the Save result as common
variable checkbox in the CALC command under Edit
result/Result options and select the Variable (CVO1 to CV25) to
which the result is to be assigned. The name and unit of the value
will also be assigned to the common variable as well as the value.

In further determinations you can use this result (e. g. the blank value)
as a common variable (CV01 to CV25, selected as above) in
calculations.

3.13.2 Properties of common variables

Under Edit common variables/Properties detailed information about
the common variables is shown.

Edit commaon var|

les / Properties

Cyv01: Blank

Status  walid
Method  Blank determination
Method status  saved
Status of determination  ariginal
Last assignment  2008-05-19 13:46:02

User jb

The Status of the common variable is invalid when no value has been
entered or when the time interval for the validity has expired (see
Section 3.13.3). The method with which the result has been assigned to
the common variable is shown under Method. If the common variable
has been edited manually then manual will be shown. Method status
and Determination status are only shown when the common variable
is to be assigned automatically in the determination sequence with a
CALC command. The date and time of the last alteration of the value of
the common variable are shown under Last assignment. The user who
was logged in when the common variable was assigned or manually
edited is shown under User.

PC Control / Touch Control
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3.13.3 Monitoring the validity

PC Control / Touch Control

You can monitor the time interval after which the common variable
must be assigned a new value. (A detailed description of the monitoring
function using 'Titer validity" as an example can be found in
Section 3.8.4.)

&= Open the dialog Edit common variables/Validity and activate
the Monitoring checkbox.

& Enter either the time interval for the validity of the common
variable or the date for the Next assignment. If the time interval or
date is edited then the other parameter will be updated
automatically.

&= Select an Action to be carried out when the time interval has
expired. The validity of the common variable will be checked on
each START of a determination if the particular common variable is
to be used in the method.

When the validity of the common variables is being monitored then the
date for the Next assignment will be shown under Common
variables/Edit.
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3.14 Templates

You can define system-specific templates for sample data, result
calculations, remote lines, calibration buffers and the report header.
You can use these templates when editing the corresponding data.

&= Open the dialog System/Templates.

System / Templates

‘ Sample data ‘ ‘ Custom calib. buffers ‘
‘ Custom result templates ‘ ‘ Repart header ‘
‘ Input lines ‘ ‘ Custom electrode type ‘
‘ Ciutput lines ‘

3.14.1 Sample identification list

You can create a system-specific list with templates for sample
identifications. You can select from this list when entering the sample
data Identification 1 and Identification 2 in the main dialog,
during a sample data request (REQUEST command) or in the sample
data silo (see Section 3.19). The sample identification list makes
it easier for you to enter frequently used sample identifications. It may
be a good idea to define the unchanging part of the identification as a
template and to add the variable part during sample data input.

&= Open the dialog Templates/Sample data.

&= Open the list of templates for the sample identifications with
[Sample identification list].

Sample data / Sample identification list

Sample identifications
Apple juice

Cooling wiater plant
Crange juice
Passion fruit juice
Tap water
Tap water Herisau

N Delete Edit

& Use [New] to define all sample identifications which are to be
available for selection one after the other.

PC Control / Touch Control
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The dialog in which you can enter the templates for sample
identifications is opened automatically with [New]. For an existing
template this dialog can be opened with [Edit]. Existing sample
identifications can be removed from the list with [Delete].

@& Exit the dialog with [Back] and activate the Use sample
identification list checkbox so that you can select from the
templates when entering the sample data.

3.14.2 Sample assignment table

PC Control / Touch Control

If you use the sample assignment table then you can be sure that the
samples will be processed with the correct method. In the sample
assignment table a sample identification is assigned to a particular
method. Samples with an identification which appears in this table can
only be processed by the assigned method. This means that no
mistakes can occur. The user enters the sample identification and at
the START of the determination the correct method is loaded
automatically.

&= Open the dialog Templates/Sample data.

ample data

‘ Sample identification list ‘

[ Use sample identification list

‘ Sample assignment table ‘

[¥l Use sample assignment table

Assignment ident. | ldentificatian 1 "

[0 Request assignment ident.

@& Use [Sample assignment table] to open the list of sample
identifications with their assigned methods.

Jnment table
Sample ident. | MWethod
Apple juice Farmol number
Cooling wiater plant * | p+m walue
Mineral water Chloride determination
Crange juice Farmol number
Passion fruit juice | Farmol number
Tap water Wiater hardness
MNew Delete Edit

& You can define new sample assignments with [New].
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The dialog in which you can enter the templates for sample
identifications is opened automatically with [New]. This dialog can be
opened with [Edit] for an existing template. Existing sample
identifications can be removed from the list with [Delete].

Sample assignment table / Edit

Identification

Mermory

Internal memaory "

Wethod

Cancel

&= Enter the Identification for the sample assignment. You can also
select an identification from the sample identification list (see
Section 3.14.7). You can enter an * as a wildcard at the beginning
or end of the character string. In this way, for example, you can
append a running number which will be ignored during the method
assignment (see example Cooling water plant *). Upper and
lower case letters will be differentiated in the comparison.

& Enter the Memory from which the method is to be loaded. Memory
locations which cannot be currently accessed can also be selected.

&= Enter the name of the Method with which the sample is to be
processed. If the method is already stored in the memory selected
above then it can also be selected.

& Exit the input dialog and activate the Use sample assignment
table checkbox under Templates/Sample data. Determinations
can now only be carried out when the assignment identification has
been entered and is present in the sample assignment table.

@& Choose whether Identification 1 or Identification 2 is to be
used for the Assignment identification in order to load the
correct method.

& You can also request the assignment identification automatically
after the START. If the Request assignment identification
checkbox is activated then the method with which the sample is to
be processed will only be loaded when the assignment
identification is entered and confirmed with [Continue].

Note!

If you have activated Use sample assignment table then you can no
longer define the method to be used for processing the sample in the
sample data silo. If methods have already been defined then they will
be ignored.
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3.14.3 Custom results templates

PC Control / Touch Control

Templates can be created for editing result calculations in the methods;

these can be loaded when editing CALC commands.

&= Open the dialog Templates/Custom result templates.

ustom result templates

Custom templates for result calculations

Chloride content

m walue

pvalue

N

Delete

Edit

With [New] you can define new templates. Existing templates can be

removed from the list with [Delete] or altered with [Edit].

&= Use [New] to open the edit dialog for a new result template.

Custom result templates / Edit

Fesult name

R

Calc. farmula R ‘

Decimal places |2 -
Result unit | % hd

MMote

MMote for
wizard

Result
options

Creating result templates is carried out in the same way as editing the
result calculations in the CALC command (see Section 4.5.1). A Note
for wizard can also be entered. This note will be shown when the
template is loaded during the creation of a new result in the CALC
command.

Further special features when creating result templates are described in
Section 4.5.4.
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3.14.4 Input lines

Binary patterns can be defined for scanning remote lines with the
SCAN command (see Section4.11.1) during the determination
sequence; these can then be selected when editing the parameters.

&= Open the dialog Templates/Input lines.

Templates / Input lines
Signal name | Input signal
Cond OK FEEREEE
End'] { a-a-a-a—1mm—
Endz # |
Endmeter i
Readyﬂ' | tt»]mﬁrx»]
Ready1 s |
Ready? . o
Sample ready L R
MNew Delete Edit

You can define new templates with [New]. Existing templates can be
removed from the list with [Delete] or edited with [Edit].

List of predefined input lines

Parameter Signal pattern Function

Cond OK AL b waits for "Cond OK" condition of device 1

End1 LA Ld EAL waits for the EOD impulse from device 1 (Titrino,
Titrando)

End2 bl RAA A waits for the EOD impulse from device 2

EndMeter kkk]kkk waits for the EOD impulse from ion meter or pH-Meter
(stirrer 1 will be switched on during the waiting period)

Ready* *ok ] kkokk ] waits for "ready" condition of devices 1 and 2 (Titrino,
Titrando)

Ready1 *kkokkokk ] waits for "ready" condition of device 1

Ready2 bl R walits for "ready" condition of device 2

Sample ready AR RALL waits for an impulse to continue e. g. of a connected

Sample Processor as soon as it is ready

With the parameter Ready* it is possible to scan the condition of
devices working in parallel. In this case the 'Ready' line of both devices
must be statically set (i.e. constantly) at the end of a determination.
Devices which only transmit a brief impulse at the end of e.g. a
measurement cannot be controlled in parallel.

&= Use [Edit] to open the edit dialog for the template Cond 0K
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Input lines /£ Edit

Signal name

Input signal

Cond Ok ‘

FEEEEE | X ‘

To input the binary pattern please consult the online help.

3.14.5 Output lines

Binary patterns can be defined for setting remote lines with the CTRL
command (see Section 4.11.2) during the determination sequence or in
manual operation (see Section 3.24.5); these can then be selected
when editing the parameters.

&= Open the dialog Templates/Output lines.

Templates / Output lines

Signal name | Clutput signal
Continue R
Init (0000000000000
Meter Cal wamamnE |
Meter Cal pH L I LR
Weter enter | FEEEEREEEEL T
Meter Mode C e i
Weter Mode | | FEREEEREEQ100%
Meter Mode pH FEEEEEEEO001*
Meter Mode T FEREERREEO010%
heter hads |1 EEREEEEEEN] 1%
[N ey Delete Edit

You can define new templates with [New]. Existing templates can be
removed from the list with [Delete] or edited with [Edit].

List of predefined output lines

Parameter Signal pattern Function

Continue *xxxxxxxxkprrxx  gends a pulse to continue to the connected Sample
Processor

INIT 00000000000000 initializes the Remote interface

METER Cal C **xxxxxxx1001* switches ion meter to Conc calibration

METER Cal pH *xxxxxxxx0101* Switches ion meter or pH meter to pH calibration and
starts it

METER enter *xxxxxxxxq1111*  simulates the <ENTER> key for ion meter or pH meter

PC Control / Touch Control

(essential for pH calibration with 691/780/481, in order to
start the measurement of the second buffer)
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METER Mode C
METER Mode I

METER Mode pH

METER Mode T

METER Mode U

Start devicet
Start device2
Start device*
Start Dosi
Start Dos2
Start Dos*

*********1000*

*********0100*

*********0001*

*kkkkkkk*xQ010*

*********0011*

*************p
********p*****
********p****p
*******p******
*****p********

*****p*p******

switches ion meter to Conc measurement
switches ion meter or pH meter to
measurement) and starts it

switches ion meter or pH meter to pH measurement and
starts it

switches ion meter or
measurement and starts it
switches ion meter or pH meter to mV measurement and
starts it

starts device 1(e. g. Titrino, Titrando, ...) *

starts device 2 (see above, only with multiple cable)*!
starts devices 1 and 2 ! *)

starts Dosimat at device 1 (Titrino via "activate")

starts Dosimat at device 2 "

starts Dosimat at devices 1and2 "

Ipol  (mV

pH meter to temperature

For START commands the signal is transmitted as a short impulse of 200 ms.

=) With pH meters or ion meters a result report is triggered

& Use [Edit] to open the edit dialog for the template Continue.

Output lines / Edit

Signal name

Ciutput signal

Pulze length for "p" | 200| ms

Continue ‘

xxxxwxxxxpxxwx ‘

You can also set pulses for the lines by entering a p in the binary
pattern. The pulse length is defined under Pulse length for "p". The
pulse length can only be entered for signals which are defined as
templates. If you define a signal directly in the CTRL command or in
manual operation then a fixed pulse length of 200 ms will be used. To
input the binary pattern please consult the online help.

PC Control / Touch Control
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3.14.6 Custom calibration buffers

PC Control / Touch Control

You can define five of your own calibration buffers which can then be
used for calibration with automatic buffer recognition. The buffer
series can be selected in the CAL (calibration) command as the Custom

buffer series (see Section 4.7).

&= Open the dialog Templates/Custom calibration buffers.

Templates / Custom calibration buffers

Buffer 1. pH ‘ 7.00 “ - ‘ ‘

Temp. table

Termp. table

Termp. table

Termp. table

Termp. table

&= Enter the pH of the first buffer under Buffer 1.

& Use Temp.table to open the temperature table for this buffer. The
temperature table shows the pH values for the buffer at
temperatures from 0 to 95 °C.

Custom calib. buffers / Temperature table

Temperature in *C pH walue
0.0 off
5.0 off
10.0 off
15.0 off
200 off
250 off
30.0 off
350 off
40.0 off
451 off

Edit
pH walue

&= Use [Edit pH value] to enter the pH values for the temperature

range in which you perform your

pH calibration and pH

measurement. In the dialog [Temperature table/Edit pH value]
you can change directly to the next temperature. If you do not know
the pH values for individual temperatures, these will be calculated

automatically by linear interpolation.
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3.14.7 Report header

You can enter a text here (max. four lines each with 46 characters)
which will always be printed out in front of the standard report header
(see Section 3.23).

eport header

Wetrohm AG
9101 Herisau
Switzerland

[¥l Print logo

Lago |Metrahm lago -

& Enter the text for your Report header. If you want to print out the
Metrohm logo to the right of the text then activate the Print logo
checkbox and select Metrohm logo in the selection list. If you wish
to print your own logo in the report header select Custom logo. The
creation of your own logo is described below.

The settings shown above will produce a report header which looks like

Metrohm AG
9101 Herisau
Switzerland

£ Metrohm

PC Control
PC Control

Serial number 3079972211 Program version 4.1
Printed 2006-05-22 16:15:21

104

Creating your own logo

This is done by using the file CustomBitmap.gif in the installation
folder of the PC Control Software.

&= Open this file in an image processing program and copy your logo
into it. The image must not exceed a size of 472 x 92 pixels. If
necessary you must reduce the size of your logo accordingly.

&= Save the image as a gif file.

& Now select Custom logo in the selection list.

@ Under File/Custom Logo, enter the path under which you have
stored the logo.

&= Activate the option PC Control or Touch Control, depending on
what you want to use your logo with. For Touch Control the image is

reduced to the eight basic colors red, green, blue, cyan, magenta,
yellow, white and black.

PC Control / Touch Control
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& Confirm with [Generate]. In PC Control the logo can be used
directly; for Touch Control the file Customimage.bin is generated
in Card 1 (see menu Preferences).

&= Save this file onto a memory card, insert it in Touch Control card
slot 1 and load the file.

&= This is done by selecting the Touch Control under Device in the
menu System/Diagnosis/Software update. In the selection list
Update Type, select the item System file and confirm with
[Continue].

&= Under Binary file, open the list with the files on the memory card.

&= Select the file Customlimage.bin with [Select] and confirm with
[Continue].

& Press [Install]. The file is installed.

3.14.8 Custom electrode type

You can define your own values for the electrode test of pH electrodes
instead of the stored limit values. This may be helpful for special
applications if, for example, other quality requirements are placed on
the pH electrode or work is carried out with a reference electrode which
displaces the offset potential Uoff beyond the required —15 to +15 mV
(standard and gel electrodes).

&= Open the dialog Templates/Custom electrode type.

Templates / Custom electrode type

‘ Excellent electrade

‘ Good electrade

‘ lUsable electrode

Lower limit Laff e
Upper limit Uoff e

The limit values can be defined for the following electrode ratings:

e Excellent electrode
e (Good electrode
e Usable electrode

o Lower limit Uoff: Lower limit for the offset potential, i.e. the
potential at pH = 7.0. The value applies for all ratings.

o Upper limit Uoff: Upper limit for the offset potential, i.e. the
potential at pH = 7.0. The value applies for all ratings.

&= Enter the desired values for Lower/Upper limit Uoff.
&= Select an electrode rating.

PC Control / Touch Control 105
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Custom elec

Streaming potential

Dirift

Slope min.

Slope max.

Response time

28| my
200 mvis
965 | %

101.0( %

43| =

Streaming potential: The streaming potential is the difference
between the voltages measured in stirred and unstirred solution.

Drift; For each buffer, the drift in stirred solution is determined.
The sum of these values is compared with this value here.

Slope min.: Minimum slope of the pH electrode.
Slope max.: Maximum slope of the pH electrode.

Response time: The voltage measured in stirred solution after three
minutes serves as a reference value for the determination of the
response time. The response time is defined as the time after which
the measured voltage is within =1 mV of this reference value.

PC Control / Touch Control
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3.15 Loading methods

The sequence of a determination is defined in the method. In the Load
method dialog you can load saved methods or method templates for

creating new methods.

3.15.1 Loading a method

Methods can be saved in the internal memory, on Card 1 or Card 2 or a
shared file system (requires 847 USB Lab Link, see Section 3.70.117). In
a new system no methods are stored in the internal memory which is
why the following example describes loading a method from Card 1,

PC Control / Touch Control

on which the methods provided as examples are stored.

&= With Touch Control insert the supplied data card containing the

examples of methods in Card slot 1.

& From the main dialog open the dialog Load method and select

[Card 1].

Load method

‘ Internal memaory ‘

‘ Card 1 ‘

‘ Card 2 ‘

N
methad

The selection of the memory location will be skipped if only the internal
memory is accessible. If several file groups exist on the card then a list
showing the existing groups will be displayed:

Load method / Card 1
Groups
Examples
Wain group
N Shaw Shaw
methad all files

The selection of the group will be skipped if only one group is present in

the selected memory.
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&= Select the group Examples and open the file list for this group with
[Show files]. With [Show all] you can open the list of files
containing all the methods in the selected memory.

Card 1/ Show files

Examples

AnionSurfTwaphase
automated titer determination
Blank determination
Calcium hardness (phatametric)
CationSurfTwophase
Chloride in tap water
Determination of HCI
Fluaride in table salt
KF determination with E reagent

4]

KE determinatinn

Delete Load

&= Select a method from the list, e. g. Determination of HC1l and
[Load] it. When the file has been loaded the program will jump
automatically to the main dialog. If the method contains a Note
which is displayed when the method is loaded then this can be
closed with [Continue]. You can edit the method with [Edit
parameters] (see Section 3.16).

Note!
The data of the current determination will be deleted if a new

method is loaded.

You can use the procedure described above to load methods from all
available memory locations. The selected file can be removed from the
list of files with [Delete]. If you have activated Write protection for
the method in the File manager under Show files/Properties then it
cannot be deleted.

3.15.2 Creating a new method

108

If you wish to create a new method then you can either load a method
template from the selection list and adapt it to meet your requirements
or load an "empty" method in which no sequence of commands has
yet been defined.

& From the main dialog open the dialog Load method and then open
the list of method templates with [New method].

PC Control / Touch Control
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PC Control / Touch Control

Load method / New method

Metrohm method templates

Oynamic Titration pH
Oynamic Titration U
Monatanic Titration pH
Manotonic Titration U
Endpaint Titration pH
Endpaoint Titration U
Karl Fischer Titration
Calibration pH

Calibration ISE
heas nH

Ermpty Load
method termplate

The individual templates are described on the following pages. The
commands in the method templates have standard parameters. These
standard parameters are suitable for most titrations.

Note!

If you would like to test a new titration method then select the
Dynamic titration pH or U template. Dynamic titration is suitable for
practically all standard applications and you only have to adapt
individual parameters in special cases.

No results have been defined yet in the calculations (see Section 4.5.1).

&= Select a method template from the list and load it with [Load

template] or load a method template in which no sequence of
commands has yet been defined with [Empty method]. When the
file has been loaded the program will jump automatically to the
main dialog. You can edit the method with [Edit parameters] (see
Section 3.16). This method has the name New method. You can
change this name when you save the method (see Section 3.16.717).
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The following method templates can be selected:

Method template Command sequence Application

Dynamic DET pH (dynamic titration) Dynamic reagent addition, for

Titration pH CALC rapid equivalence point titrations,
REPORT (result report and large volume increments in the flat
titration curve) part of the curve; small increments

near the EP, many measuring points

Dynamic DET U (dynamic titration) near the EP.

Titration U CALC For all standard titrations
REPORT (result report and (acid/base titrations, precipitation
titration curve) titrations, redox titrations).

Monotonic MET pH (monotonic titration) Reagent addition with constant

Titration pH CALC volume increments, relatively few
REPORT (result report and measuring points near the EP.
titration curve) For titrations with relatively high

signal variations or a suddenly
occurring potential jump, very flat

Monotonic MET U (monotonic titration) potential jumps, slow titrations

Titration U CALC (non-aqueous titrations, certain
REPORT (result report and redox titrations, surfactant
titration curve) determinations).

Endpoint SET pH (endpoint titration) Titration to a predefined endpoint.

Titration pH CALC For rapid routine determinations,
REPORT (result report and titration to particular standards and
titration curve) titrations in which an excess of titrant

must be avoided (p+m values, pH

Endpoint SET U (endpoint titration) adjustment).

Titration U CALC
REPORT (result report and
titration curve)

Karl Fischer WAIT Titration for water determination by

Titration REQUEST (data scanning) Karl Fischer with pre-and post-
KFT Ipol (Karl Fischer conditioning.
titration)

CALC
REPORT (result report and
titration curve)

STAT pH STAT pH (Titration with Titration to a predefined control

without pre- holding the measured value point. The control point is kept

titration constant) constant by continuous reagent
EVAL RATE (Rate evaluation) addition, e. g. for determination of
CALC enzyme activity.
REPORT (result report and
titration curve)

110
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Method template Command sequence Application
STAT pH with SET pH (endpoint titration) Titration to a predefined control

pretitration

WAIT

STAT pH (Titration with
holding the measured value
constant)

EVAL RATE (Rate evaluation)
CALC

REPORT (result report and
titration curve)

point. The control point is kept
constant by continuous reagent
addition, e. g. for determination of
enzyme activity.

Calibration
pH

CAL pH (calibration of a pH
electrode)

REPORT (result report with
calibration data and titration
curve)

Calibration of pH electrodes.

Calibration
ISE

CAL Conc (calibration of an
ISE sensor)

REPORT (result report with

calibration data and titration

curve)

Calibration of ion-sensitive
electrodes.

Meas pH

MEAS pH (pH measurement)
CALC

REPORT (result report and
measurement curve)

pH measurement.

Meas U

MEAS U (potential
measurement)

CALC

REPORT (result report and
measurement curve)

Potential measurement.

Meas T

MEAS T (Temperature
measurement)

CALC

REPORT (result report and
measurement curve)

Temperature measurement with a

temperature sensor (Pt1000 or NTC).

Meas
concentration

MEAS Conc (concentration
measurement)

CALC

REPORT (result report and
measurement curve)

lon concentration measurement
with an ion-sensitive electrode.

PC Control / Touch Control
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Method template Command sequence Application
SP Method MOVE (rotate rack) Titration with the USB Sample
rinse sample LIFT (move lift to work Processor.
beaker position) The WAIT command must be
STIR deleted and replaced by a titration, a
WAIT CALC and a REPORT command.
STIR
SUBSEQ (aspirate and rinse
in sample beaker)
SUBSEQ (End sequence)
SP SUBSEQ (Start sequence for pH calibration with subsequent pH
Calibration pH calibration) measurement with the USB

and measure

SUBSEQ (rinse and aspirate)
MOVE

LIFT

STIR

MEAS pH (pH measurement)
STIR

CALC

REPORT (result report)
SUBSEQ (End sequence)

Sample Processor.

SP Pipetting
Ext. Position

SUBSEQ (Start sequence)
SUBSEQ (pipetting at ext.
position)

WAIT

STIR

PUMP

SUBSEQ (End sequence)

Pipetting the sample into a beaker
at external position 1.

The WAIT command must be
deleted and replaced by a titration, a
CALC and a REPORT command.

112
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Note!

If you have no printer connected to your system then you should
delete all REPORT commands from the list of commands.
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3.16 Editing parameters

Here you can define and edit the method commands which are
processed successively during a determination.

&= From the main dialog use [Edit parameters] to open the list of
commands for the current method. If you have loaded a method
(see Section 3.15.1) then the list of commands will already contain a
sequence of method commands. If you have used [Empty method]
to create a new method (see Section 3.15.2) then the list of
commands will still be empty.

Current method: Mew method
01| REQUEST | Data request
a2 DET pH | Oynamic pH titration
a3 CALC Calculation
04 REFPORT Report
0a
Save Wethod Insert Delete Edit
methad options command command command

In the list of commands the command number, command name
and the command comment, which you can edit yourself, are shown
for each command. The last command line is always empty. It can
neither be deleted nor edited.

With [Insert command] you can insert a new method command in the
list in front of the selected command (see Section 3.16.2). With [Delete
command] the selected command is removed from the list. You can edit
the parameters for the selected command with [Edit command] (see
Section 3.16.1).

In the dialog Sequence/Method options you can make settings which
apply to the whole method and not just to individual commands. With
[Save method] you can store the method in one of the memories
(internal memory, Card1, Card?2, Shared memory) (see also
Section 3.11 and Section 3.16.117).

3.16.1 Editing commands

PC Control / Touch Control

The edit dialog differs greatly according to the number of parameters
which can be edited in a method command. For example, the
REQUEST command requires only a single dialog level for parameter
input. Editing a titration (e. g. DET pH) is considerably more complex,
although standard titrations can be carried out with the standard para-
meters and parameters only need to be altered for special applications
or instrument configurations. In a CALC command up to nine results
can be defined; a calculation formula is entered for each result and
various options are defined (see Section 4.5.7). An overview of all
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commands and parameters can be found in Section 4. The input
range for all parameters can be found in the online help.

&= Select the command in the list for which you want to edit the
parameters and open the edit dialog with [Edit command]. In the
example shown the command DET pH has been selected.

Sequence / Edit command

02 DETpH Oynamic pH titration ‘

‘ Start conditions ‘ ‘ Cantral device ‘

‘ Titration parameters ‘ ‘ Sensor ‘

‘ Stop conditions ‘ ‘ Dosing device ‘

‘ Pot. evaluation ‘ ‘ Stirrer ‘
‘ Direct parameters ‘

The command number, the command name and the command
comment are always shown in the first row. The comment can be
edited in the input field.

Note!
The button Control device will only be shown when several control
devices have been configured in the device manager.

@& Open the edit dialog for the start conditions with [Start
conditions].

Edit command / Start conditions

1 DET pH Oynamic pH titration

Start valume 0.00000 | mL
Dosing rate maximum | * | mbimin
Pause o) =

Wore Initial
start ¢ meas wval.

For many parameters (e. g. Start volume and Pause) you can enter a
numerical value directly, with other parameters (e. g. Dosing rate) you
can use the arrow to the right of the input field to alternatively select a
"special value" from the selection list. It is often only possible to
choose between various settings in a list (e. g. Measuring input under
Edit command/Sensor).

PC Control / Touch Control
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3.16.2 Insert command

PC Control / Touch Control

A method may contain a max. of 99 commands. You can use [Insert
command] to insert a new method command in front of the selected line.
In the example shown a new "empty" method is being edited.

Faramete

Current method: Mew method

01|

Save Method Insert
methad options command

& Use [Insert command] to open the dialog Sequence/Insert
command.

‘ Titration ‘ ‘ Calibration ‘
‘ Measure ‘ ‘ Dosing ‘
‘ Evaluation ‘ ‘ Communication ‘
‘ Calculation ‘ ‘ Automation ‘
‘ Report ‘ ‘ MWiscellaneaus ‘

The method commands are arranged in different groups. An overview
of all commands and parameters can be found in Section 4. The
individual commands are also described in the online help.

&= Select the group from which you wish to insert a command. For
Report the command is inserted directly. For all other groups the
command selection list is opened for you to select a command.

After a command has been inserted the list of commands is
automatically shown again. The inserted command is shown as
selected so that you can use [Edit command] directly to edit the
parameters of the newly inserted command (see Section 3.76.7). You
can insert a maximum of nine titrations or measurements and nine
calculations. There is no limit to the number of other commands (up to
99 in one method).
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3.16.3 Method options

116

Sign

Method options are settings which apply to the method as a whole and
not to an individual command. For example, you can switch Statistics
on and off, Show direct parameters on and off, automatically save
the determination at the end of the run, sign a method, enter a
Note and make the settings for sample data input.

&= Open the dialog Sequence/Method options.

nce / Method options

Current method: Mew method

[ Statistics

Mumber of samples 2

Showy 'Direct parameters' [

Save Praop- Note Startf Sample
automat. erties Stop opt. data

[Properties] accesses an overview of the properties of the current
method. If you are not working with login and password or if the method
has never been saved then the buttons [Delete signature] and
[Sign] will be inactive. The button [Delete signature] is inactive for
as long as the method has not been signed at level 2. If the method has
been signed three times at level 2 then the only active button is [Delete
signatures].

[Sign] accesses the dialog for signing methods.

Electronic signature
Current method: Mew method

Signature |Review (sign. level 1) "

User ‘
Passward ‘
Reason |Approval - ‘
Camment
Cancel p(a:::vr:ri?d Sign

e Signature: Selects the level at which the method should be signed.
If the method has never been signed then only level 1 can be
selected. If the method has been signed three times at level 1 or
already once at level 2 then only level 2 can be selected. A
maximum of three signatures from up to three different users can
given at each level. However, it is not possible for a user to sign at
both level 1 and level 2.

PC Control / Touch Control
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Delete
signature

PC Control / Touch Control

User: Enters the identification of the user who signs. In the overview
of the method properties the name of the user appears as given
under User admin./Edit under Full name. If no complete name
has been entered there then the identification appears in the
overview of the method properties.

Password: Enters the password.

Reason. Selects the reason for the signature. Under Login
options/Reasons (see Section 3.7.7) the list of reasons can be
defined by users with Administrator rights.

Note: A note in addition to the reason can be entered here.

[Cancel] rejects the entries and returns to the overview of the method
properties. You can also [Change password] here. With [Sign] the
method with the given data is signed and a return is made to the
overview of the method properties.

Only saved methods can be signed. The current status of a method
can be seen under Method options/Properties. An overview of the
possible method statuses can be found in the Online help for the
dialog mentioned. If under Login options/Modification options
(see Section 3.7.7) you have defined that a reason is to be demanded
for method modifications then this reason will only be demanded when
the method has the status "modified". If a saved method has been
altered but not yet resaved then its status is "modified".

If a released method has to be revised, e. g. for adaptation to changed
conditions, the signatures must be deleted before the method
sequence can be edited. However, signatures can only be deleted
when the method has been signed at level 2. If the method has been
signed at level 1 then the signatures will be deleted automatically as
soon as the method is modified.

Current method: Mew method

ctronic signature

User

Passward

Reason |Approval -

Comment

Delete

Cancel )
signature

User: Identification of the user who deletes the signatures.
Password. Enters the password.

Reason: Selects the reason for the deletion of the signatures. Under
Login options/Reasons (see Section 3.7.7) the list containing the
reasons can be defined by users with Administrator rights.

Comment; A comment in addition to the reason can be entered here.
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3.16.4 Statistics

[Cancel] rejects the entries and returns to the overview of the method
properties. [Delete signature] deletes all the signatures to the
method and returns to the overview of the method properties. The
method then has the status "Saved".

If you want to statistically evaluate certain results, which have been
calculated during the determination sequence then you must make the
following settings:

& Activate the Statistics checkbox.

& Enter the Number of samples on which the statistics are to be
based. For example, if you carry out a three-fold determination then
you should enter 3.

The results for which statistical calculations are to be carried out are
defined in the CALC command (calculation).

3.16.5 Direct parameters

Direct parameters can be defined for many method commands; they
are then shown in a table when the parameter dialog is opened and
can be edited directly. The direct access ("Quick Access") to the edit
dialog for selected method parameters simplifies the editing of
parameters which need to be changed frequently.

&= Activate the Show direct parameters checkbox and use [Home]
to return to the main dialog. Now open the Direct parameter list
with [Edit parameter].

Parameters
Current method: Mew method
01| DET pH . Titration rate . aptimal
m DET pH | Stop volume | 100.000 mL
m DET pH Stirring rate a
Save Sequence Edit
methad f parameter

The above example shows the direct parameters for a DET pH titration
with standard settings. The parameters that are to be shown in the
direct parameter list can be selected for each command in which direct
parameters are available (see Section 4) under Edit command/Direct
parameters.

You can open the edit dialog for the selected command with [Edit
parameter] and then edit the parameter. The command list is opened
with [Sequence]. [Save method] is used to store the method in one of
the file memories (internal memory, Card 1, Card 2, Shared memory)
(see also Section 3.11 and Section 3.16.117).
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3.16.6 Sample data

PC Control / Touch Control

In the method you can adapt the label of the sample identifications
1 and 2 which are shown in the main dialog. You can also define the
Sample size unit or a Fixed sample size. The sample size can then
no longer be edited in the main dialog. If you define Sample size
limits then these will be monitored during the determination after
START and at the end of the determination.

hethod options / Sample data

Label

[¥l Identification 1

|dentification 1 ‘

[¥] Identification 2

Identification 2 ‘

[ Fixed sample size

Sample size ‘ a

Limits
=mpl size

If you do not want to show an identification in the main dialog you
can deactivate the checkbox for the corresponding identification. If you
want to enter different method-independent labels for the
identifications, e. g. batch number, density, etc. then you can enter your
own labels under Label. These will be updated in the main dialog and
when the sample data is requested with a REQUEST command.

For the Sample size you can either enter a unit or select one; this will
be shown in the main dialog but can still be altered later. The unit will be
updated each time that the method is loaded in the main dialog.

If you always use the same amount of sample for your determinations
then you can define a Fixed sample size in the method. The sample
size is shown in the main dialog and can no longer be edited.

& Enter, for example, "Charge" as label for Identification 1 and
deactivate the checkbox for showing Identification 2 Activate
the Fixed sample size checkbox and enter "10 mL" as the Sample
size. Use [Home] to return to the main dialog.

The main dialog will now appear as shown below:
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Current method: Mew method

User

Charge
Sample size
Load Cantralf Edit
System methad Logaout parameter Rl

Only Identification 1 is shown with the title "Charge". The fixed sample
size "10 mL" is shown and cannot be edited.

You can also define the limits for the sample size which will then be
monitored in the determination sequence.

&= Open the dialog Sample data/Sample size limits and activate
the Monitoring sample size limits checkbox.

Sample data / Limits sample size

[¥l Monitoring sample size limits

Laower limit a
Upper limit | 9959933599

[ Display message

Time out message =

&= Enter a Lower limit and an Upper limit for the sample size.

The limits will not be monitored when the sample size is entered in the
main dialog, but at the START of the determination and at its end, when
an automatic sample data request is made with a REQUEST command
and on recalculating a determination. It does not matter whether the
sample size has been entered in the main dialog "by hand", transmitted
by a balance or barcode reader or entered in the sample data silo.
When monitoring is switched on and the limits for the sample size are
infringed then an entry in the message list for the determination will
be made automatically (see Section 3.18.2).

Activate the Display message checkbox if a message is to be shown
during a determination sequence to indicate that the sample size limits
have been infringed. You then have the choice of continuing the run or
of canceling it. This Message can be provided with a Time out, i.e. it
will vanish automatically when the given time has elapsed and the run
will be continued automatically.
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3.16.7 Start and stop options

PC Control / Touch Control

Under Method options/Start/Stop options you can switch various
start and stop options on and off.

Under [Start options] you can switch off the Method check, which is
carried out automatically after the START of a determination. This
avoids delays after the START. The Method check verifies whether all
devices, titrants and sensors which are necessary for the run are
present and whether monitoring intervals for the titrants and sensors
used have expired.

hethod options / Start options

Current method: Mew method

[¥l Method check at start

Sample Processor

[ Rack reset

Check rack no “ - ‘

¥l Increase sample variable automatically

[0 Request rack position at start

Note!

We recommend that you only switch Method check off when the
titration must be started directly after the START of the determination.
For example, this is the case with very rapid reactions such as
enzyme-catalyzed reactions. Otherwise the determination sequence
could be interrupted because e. g. devices, titrants or sensors are not
present and available for the determination. Even if the Method check
is switched off then the monitoring intervals for titrants and sensors will

be checked during the run anyway.

If a USB Sample Processor is used then you can choose whether the
rack is to be reset (see Section 4.12.4) at the start of a method or not.
With Check rack you can select a rack that must be present when the
rack is reset. If a different rack is found then a corresponding error
message will be produced. In this way you can make sure that a
method is only carried out with this particular rack. If the sample
variable at the end of a determination is not to be automatically
increased by the value 1 then you can switch off the function Increase
sample variable automatically. This is important if, for example, you
want to selectively influence the sample variable by using the SAMPLE
command (see Section 4.12.5). If the rack position of the first sample
should be requested at the start of the method then activate the
parameter Request rack position at start.

Under [Stop options] you can switch the actions on and off that are
to be taken when a method is stopped. A method can be stopped in
the following ways:
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3.16.8 Note

e Manual termination with the [STOP] fixed key
e Termination because of an error
e Termination by remote signal via the Control remote box

hethod options / Stop options

Current method: Mew method

Actions for method stop.

[¥l Purmps off

[¥] Stirrer off

Set remote lingg | Frereeeeeeeees “ - ‘

If the checkboxes Pumps off and Stirrer off are activated then,
when a method is stopped, all the connected pumps and stirrers will be
switched off. Under Set remote lines you can enter a binary pattern
or select a signal from the templates. The templates are defined under
System/Templates/Output lines. For entering a binary pattern please
consult the Online help.

Under Method options/Note you can enter a short description of the
method. If you activate the Automatically after loading the
method checkbox under Note/Display options then the note will be
shown after the method has been loaded. The note is concluded with
[Continue]. You can exit the note dialog with [Back] or [Home]. You
can use this function to provide the user with further important
information about carrying out the determination. For example, after
loading the method example Determination of HC1 the following note
will be displayed:

Load method / Method note

Current method: Determination of HCI

Determination of HCI

Fill 60 mL carbonat free dist. water into a
heaker and add 2.0 mL c{HCI) = 0.1 malL.
The sample saolution is titrated with
c{MaH) = 0.1 maoliL.

Feference: Application Boak 733 Ma. 1-1

Continue

This function should not be used when the method is loaded
automatically when processing a sample data silo (see Section 3.19.3).

PC Control / Touch Control
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3.16.9 Properties

The properties of the current method are shown under Method
options/Properties.

Method options / Properties

Current method: Determination of HCI

MWethod status modified

Created by Metrohm Herisau
Created on 2003-0B-16 15:27:52

Last saved by jh
Last saved on 2006-04-28 09:01:08
wer. 2

An explanation for the individual entries can be found in the online
help. The method shown as the example has already been saved twice
(version 2). In comparison to the stored version 2 further parameters
have been edited, so that the Method status is not saved but
modified.

Information about the first person to save the method and when it was
first saved (Created by and Created on) is given together with the last
person to save the method and when it was last saved (Last saved by
and Last saved on). Each time that the method is saved under the
same name the version number is increased by one, even when the
method is saved in a different memory.

If under Login options/Modification options the entry of a reason
for altering methods is activated then the user who altered the method
will be given together with the exact time at which the alteration was
made and the reason for it. If the method has been signed then the
person who signed will also be documented automatically together with
when and at what level (Reviewed/Released by and
Reviewed/Released on) the method was signed.

3.16.10 Saving the determination automat. and sending a PC/LIMS

report

PC Control / Touch Control

In the method you can define that the determination data is to be
saved automatically at the end of the determination sequence and/or
saved or transmitted as a PC/LIMS report.

@& Open the dialog Method options/Save automatically and
activate the Save determination automatically checkbox.
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Methode option:

automatically

The file name is extended automatically
with date and time.

[¥l Save determination autormatically

Mermory | Card 1 "

Group

File name | Identification 1 “ - ‘

Write protection [

[ Send PCALMS report

& Under Memory select the memory location in  which the
determinations are to be stored. Determinations can only be stored
on Card 1 or Card 2 or a shared file system (requires 847 USB Lab
Link, see Section 3.170.11). Enter the Group in which the
determinations are to be stored.

If you have retained the standard settings for the File name then it will
be made up of the first 16 characters which you have entered for
Identification 1 and the determination time (date and time):
Identification 1-YYYYMMDD-hhmmss. For the first 16 characters of the
file name you can also select Identification 2 or the name of the
method or you can enter a different text. The date and time will be
appended so that the file name is always unambiguous.

If the Write protection checkbox is activated then the saved
determination files will be automatically write-protected and therefore
protected against accidental alterations or alterations by unauthorized
persons. This function is switched on by default so that the original
data is also retained.

If the Send PC/LIMS report checkbox is activated then an ASCII report
containing all the important data of the determination will be sent
automatically at the end of the determination. The settings for sending
and saving the PC/LIMS report are made in the device manager under
Edit device/PC/LIMS report (see Section 3.170.12). The file name
corresponds to the name of the determination preceded with
PC LIMS Report-. l.e. the format is PC LIMS Report-Identification 1-
YYYYMMDD-hhmmss.txt if you keep the default settings for the File
name under Save determination automatically. The date and time
correspond to the determination time. A detailed description of the
contents of the PC/LIMS report can be found in the Titrando PC/LIMS
Report Guide.
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3.16.11 Save method

You can save the current method in one of three memories (see
Section 3.11).

& From the main dialog use [Edit parameter] to open the
command list for the current method. If the use of direct
parameters has been switched on (see Section 3.16.5) then the
direct parameter list will be opened; the method can also be
saved from here.

&= Use [Save method] to open the dialog for selecting the memory,
file group and file name.

If you have created a new method (see Section 3.15.2) and this has still
not been saved then the dialog Sequence/Save method will ook like

this:
ve method
Mermory | Internal memaory "
Group | Main group “ - ‘
File name | Mew method “ - ‘
Cancel Save

@ Under Memory select the memory location in which the method is to
be saved. Methods can be saved in the Internal memory, on
Card 1 or Card 2 or a shared file system (requires 847 USB Lab
Link, see Section 3.70.117).

&= In order to arrange your methods they can be stored in different
groups. Enter the Group in which the method is to be saved. You
can also select the group from the list of existing file groups. If the
method has already been stored then the group in which the
method has already been stored will be proposed. The file names
must be unambiguous for each memory location, i.e. you cannot
save a file in different groups with the same name.

& Enter a File name for the method. If the method has already been
stored then the name under which the method has already been
saved will be proposed. The method is saved with [Save]. With
[Cancel] and [Back] the method is not saved.
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3.17 Control

This is where various settings for a determination run or for processing
a series of samples are made. If you are working with login (see
Section 3.7.7), then you can use [Logout] in this dialog to log out of
the system The login dialog will then be shown.

& From the main dialog open the Control dialog.

3.17.1 Statistics

o

Contral

[ Statistics

[ Sample data silo

[ Autostart

Mumber of autostarts

Sample number a

Feset Delete
autostart statist.

Logaout

The Sample number is primarily used for documentation. Each time that
a determination is started with START it is increased by one. Each time
that the system is started (by starting the PC Control software or
switching on Touch Control) it is reset to zero. You can also enter a
sample number yourself.

In the Control dialog you can switch Statistics on and off for
individual determinations. Whether this checkbox is activated when the
dialog is opened depends on whether statistics has been activated in
the method under Method options (see Section 3.716.4). When a
method is loaded the setting under Control is updated automatically.

Note!
If you activate Statistics in the method under Method options then
Statistics under Control will be activated automatically.

This button is chiefly required to enable an "urgent sample" to be
inserted while a series of samples is being processed without it being
included in the statistics calculations. If you process the "urgent
sample" with the same method as the sample series then you only have
to switch the statistics button off while the urgent sample is being
processed and then on again after it has been processed. If the "urgent
sample" has to be processed with a different method then proceed as
follows:

&= Save the current sample series determination (see Section 3.18.5)
and load the method for the "urgent sample".

&= Carry out the determination for the "urgent sample".

PC Control / Touch Control
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& Load the last determination in the sample series that you have
previously saved (see Section 3.18.6). The method used and the
current statistics data will also be loaded together with the
determination. The statistics button under Control and the statistics
counter will have the same status as they had before the
interruption to the sample series.

&= Continue with the processing of the sample series.

You can view the statistics overview under Results/Statistics (see
Section 3.21). With [Delete statistics] you can delete the statistics
data manually.

The statistics data is deleted automatically in following cases:

o when the actual statistics counter (number of processed samples)
is the same as the preset number of determinations used for the
statistics. The maximum value of the statistics counter is defined
under Sequence/Method options.

o when a method is loaded with [Load method]. It does not matter
whether this is the same method that was previously loaded. If you
use either the sample data silo or the sample assignment table then
a check will be made whether the method is the same (file name is
the same) as that already loaded. Only when this is a different
method will the new method be loaded and the statistics deleted.

e when a determination is loaded. At the same time the method with
which the statistics have been calculated is also loaded.

3.17.2 Sample data silo

PC Control / Touch Control

Under Control you can switch on the use of the sample data silo. The
sample data silo is a table in which the sample data for a sample
series can be entered and stored. If you have activated the Sample
data silo checkbox then at each START of a determination the
sample data will be taken from the silo memory. You can then open the
sample data table in the main dialog with [Sample data silo]. The
input of the sample data is described in Section 3.79.3.

With [Delete silo] (Touch Control only) you can delete all the lines in
the current silo. The settings made under Sample data
silo/Properties are retained.
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3.17.3 Autostart

The autostart function is used for processing a sample series. If the
Autostart checkbox is activated then a new determination will be
started automatically when a determination has ended until the set
Number of autostarts has been reached. The number of autostarts
can also correspond to the number of samples defined in the sample
data silo (see Section 3.719.3).

If you deactivate the Autostart checkbox while a determination is
running then the current determination will be concluded but no new
START will take place. With [Reset Autostart] you can reset the
autostart counter, i.e. the number of autostarts which have already been
carried out in a series, to zero.

The current statistics status and the current autostart status will be
shown in the main dialog when these functions have been switched on.

PC Contral 2
Current method: DET pH titration
User
|dentification 1 | Batch 27 ‘
|dentification 2 ‘ ‘
Sample size 1.0‘ ‘ a “ - ‘
Statistics: 2 of 2 Autostart: 2 of &
System mLeDt?wEDjd fg;turstlf pargrfjni;ter Rl

128 PC Control / Touch Control



/2 Metrohm

3 Operation

3.18 Results and more determination data

PC Control / Touch Control

The most important details of the current determination (method
used to carry out the determination, name of the determination,
determination time), the calculated results (result name and result
with unit) and the raw data (e. g. endpoints or final measured values)
are shown under Results.

@ From the main dialog open the Results dialog.

Results

Current method: Total acidity

Determinatian Sample 1-20060411-131623

Determ. time 2008-04-11 13:16:23
Total acidity 081 gL
11 DET pH Oynamic pH titration

EP1 pH 7.642 28017 mL
02 EVAL FI-EF Ewaluation fixed endpoints

FP1 pH 7.000 24893 mL

Result Re- More det.

) Curve
=silo calculate data

You can use [More determination data] to view further data about
the current determination (list of measuring points, details of the
endpoints, messages produced during the determination, properties of
the determination, devices used, etc.). Additionally you can load and
save determinations. For the current determination you can use
[Curve] to view the titration or measurement curve, etc. and
[Recalculate] to recalculate and re-evaluate the determination.

If a SIGN command is inserted in the method sequence, the button
[Sign] is displayed instead of [Recalculate] and the determination
can be signed at level 1 right at the end of the sequence (signing at
level 2 with a second SIGN command). This button is only active if you
are working with login and password.

From the results dialog you can also open the Result silo, an overview
with results that have been stored (see Section 3.22), and the
Statistics overview of a multiple determination (see Section 3.217).

Note!
The data of the current determination will be deleted if a new
method is loaded.
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Under Results/More determination data a list containing all the
method commands which produce raw data (titrations, measurements,
calibrations and monitored dosing) and evaluations (EVAL commands)
is shown.

&= Open this list with [More determination data].

mination

Current method: Total acidity
01| DET pH . Oynamic pH titration
02| EvAL FIS-EP | Ewaluation fixed endpoints
Load! Praop- )
Save erties View data

Under View data the details (raw data and variables) for the selected
command are shown.

&= Select a command and press [View data].

mination da

11 DET pH Dynamic pH titration 1
Stop criterion Stop EF reached MTS
Titration duration 768 s mMCD
Start valume 0.0000 mL =
End wvolume 30017 mL WCH
Temp. measurement Pt1000 AT
Initial meas. value 3823 Bl
Initial temperature 231 °C WIT
Start duration 28 = W=D
Start measured value 3823 [
Start termperature 231 °C MET
End measured value 10.299 MCHA
Calibr. Titrant EF ;
data data details M list

In the first line the command and the command identification are shown
(in the above example 1M, ie. the first titration/measurement
command). The command identification is used for the unambiguous
assignment of the variables to a mode. If only one titration or
measurement is carried out in a determination then the command
identification does not need to be given.

Below this is a list of raw data and variables. The abbreviation of the
variable is shown for variables which can be used in calculations. The
individual variables are described in Section 4.5.7. In addition to the
variables, the Stop criterion used to stop the titration, measurement,
etc. (manual stop, stop volume reached, error, etc.) and the type of
temperature measurement (Pt1000, NTC or manual) are shown.
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The [Calibration data] and [Titrant data] buttons are only
present when the determination has been loaded. With [EP details]
you can view details of the endpoints. This button is only available for
the titration modes DET, MET, SET and KFT. With [MP 1list] you can
open the list of measuring points of a titration, measurement or
monitored dosing.

List of measuring points

The list of measuring points is displayed in the dialog View data/MP
list.

@& Press [MP 1list]. This button is only available for fitrations,
measurements and monitored dosing.

View data / MP list

11 DET pH Dynamic pH titration 1

Yolume [ml] | Meas value [pH] | ERC | |

0.00000 3.823 0o =
0.01000 3826 29
0.02000 3829 33
0.03000 3.833 3.2
0.18475 3.884 29
0.35075 3938 27
0.52800 3.998 27

0.70450 4.057 28 |5
Wiew

With the [Print] fixed key you can print out the complete list of
measuring points.

&= With [View] you can choose the quantities to be shown in the three
columns. The quantities that can be selected depend on the mode.
The settings are stored separately and system-specifically for each
mode.

Endpoint details

Additional data about the equivalence points or endpoints are
displayed in the dialog View data/EP details.

&= Press [EP details]. This button is only available for the titration
modes DET, MET, SET and KFT.
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View data / EP details
11 DET pH Dynamic pH titration 1
Endpaint 1
Yolume 25017 mL EFP1
Measured value pH 7 542 Em1
ERC 76.6 EF1
Time 536 = EDN
Temperature 232 °C ET1

The individual variables are described in Section 4.5.7. The ERC
(Equivalence point Recognition Criterion) is a measure of the size of
the jump in the titration curve. The ERC found is compared with EP
criterion defined in the method for the evaluation of the titration
curve (see Section 4.1.1). The ERC is therefore an important quantity if
you have to adapt the parameters for the evaluation of the equivalence
points.

Calibration and titrant data

The [Calibration data] and [Titrant data] buttons in the dialog
More determination data/View data are only present when the
determination has been loaded. In these dialogs the sensor data and
titrant data that were valid at the time when the determination was
carried out are shown. The concentration and titer of the titrant can
be subsequently altered here. When a loaded determination is
recalculated (see Section 3.18.8), the values shown here are used for
the variables TITER and CONC (concentration). Thereby, the values
saved under System/Titrants are not changed. The Calibration
data cannot be altered at a later date.

3.18.2 Messages

If Messages are produced during a determination sequence then
these will be shown under More determination data/Messages. The
[Messages] button in the dialog Results/ More determination data
is only active when messages have been entered during the run.

PC Control / Touch Control
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Determination: Sample 1-20060411-133237

01| DET pH Walidity of titer expired
02 | EVAL FIX-EP | Fix-EP 1 outside

Details

With [Details] you can show the unambiguous identification number
of the message, the time when the message was produced during the
run and the message text for the selected message.

3.18.3 Local common variables

The [Local common variables] button in the dialog Results/More
determination data is only present when the determination has been
loaded. In this dialog the list of common variables as they were at the
time when the determination was carried out is shown. The common
variables can be edited. When a loaded determination is recalculated
(see Section 3.18.8), the values shown here are used for the common
variables CV01 to CV25. Thereby, the list of common variables stored
under System/Common variables is not altered.

3.18.4 Determination properties

PC Control / Touch Control

& Use [Properties] to open the dialog More determination
data/Properties in the dialog Results/More determination
data. Various details of the current determination are shown here.
The abbreviation of the variable is shown for variables which can be
used in calculations. The individual variables are described in
Section 4.4.7 .

More determination data / Properties

User Metrohm Herisau =
Sample number 4 RN
Start counter 7 %HSC
Determ. duratian 94 = oo
MWethod status saved
Determinatian Sample 1-20060411-131623
Determin. end Regular without errars
Status of deter. ariginal
saved ver. 1
lUsed devices
PC Control P41 S 3079972211
836 Titrando P 5.836.0021 S 02180 ~
Sign
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The following data is shown for each determination:

e The user who was logged in when the determination was carried
out is shown under User. If you are working with login and
password protection (see Section 3.7.7), you can be certain that
only authorized users can carry out determinations.

e Under Sample number the sample number entered at the end of
the determination under Control is shown.

e The Start counter is, like the sample number, increased by one at
each START of a determination. However, the start counter cannot
be reset by the user. This therefore permits a check of the
uninterrupted documentation of all determinations. You can
see how often the Titrando system has been started from the start
counter.

e The Determination duration is the time between the START of the
determination and the proper end of the sequence or manual
termination with [STOP].

e Under Method status the status of the method which was used to
carry out the determination is shown (see online help). The
Method name is shown under Results.

e Under Determination the name of the determination will be shown
if it has been saved.

e Under Determination end the way in which the determination was
ended is shown (see online help).

e The Determination status shows the current status of the
determination (see online help).

The following information will only be shown if the determination has
been recalculated. If under Login options/Modification options
(see Section 3.7.7) the entry of a reason for recalculations has been
activated then the reason and any comment accompanying it will be
shown.

e Recalculated by shows the user who was logged in when the
determination was recalculated for the last time.

e Recalculated on shows the date and time when the determination
was recalculated for the last time.

The following information will only be shown when the determination
has been signed at level 1.

e The user who signed the determination at level 1 is shown under
Reviewed by.

e The date and time at which the determination was signed at level 1
is shown under Reviewed on.

The following information will only be shown when the determination
has been signed at level 2.

e The user who signed the determination at level 2 is shown under
Released by.

e The date and time at which the determination was signed at level 2
is shown under Released on.
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Sign

Delete
signature

PC Control / Touch Control

A determination can be signed up to three times at each level.

The devices used for the determination sequence are shown for each
determination. This means that you can document the devices used to
carry out each determination.

e Touch Control with program version (P) and serial number (S) or
PC Control with program version (P) and serial number (S) of the
dongle (authorization plug). If no dongle is connected then "Demo
version" will be shown.

e Control device (Titrando etc.) with program number (P) and serial
number (S).

e Measuring input with ADC type and serial number.

e The connected devices (dosing device with exchange or dosing
unit, stirrer, remote box) with serial numbers are shown for each MSB
connection (1 to 4).

If you are working with login and password then the button [Sign] is
active. [Delete signature] is only active if the determination has been
signed at level 2.

e Signature: Selects the level at which the determination should be
signed. If the determination has never been signed then only level 1
can be selected. If the determination has been signed three times
at level 1 or once already at level 2 then only level 2 can be
selected. A maximum of three signatures from up to three different
users can given at each level. However, it is not possible for a user
to sign at both level 1 and level 2.

e User: Identification of the user who signs.
e Password: Enters the password.

e Reason: Sclects the reason for the signature. Under Login
options/Reasons (see Section 3.7.7) the list containing the reasons
can be defined by users with Administrator rights.

e Comment: A note in addition to the reason can be entered here.

[Cancel] rejects the entries and returns to the overview of the
determination data. You can also change the password here. With
[Sign] the determination with the given data is signed and you return
to the properties of the determination.

If the determination has already been signed at level 2 then you can
delete all signatures with Delete signature. If the determination has
been signed at level 1 then the signatures will be automatically deleted
as soon as the determination is recalculated.

o User: Enters the user who deletes the signatures.

e Password: Enters the password.

e Reason: Selects the reason for the deletion of the signatures. Under
Login options/Reasons (see Section 3.7.7) the list containing the
reasons can be defined by users with Administrator rights.

e Comment: A note in addition to the reason can be entered here.

[Cancel] rejects the entries and returns to the overview of the
determination data. With [Delete signature] all the signatures for the
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determination are deleted and you return to the properties of the
determination.

3.18.5 Save determination

o

You can save the current determination on Card1, Card2 or a
shared file system (requires 847 USB Lab Link, see Section 3.70.117). In
this way you can store all the data of a determination. If you wish to
save every determination then you can use the function Save
automatically (see Section 3.16.70). Under Sequence/Method
options you can define that all the determination data is to be saved at
the end of each determination. If the data is saved automatically with
the standard settings then each determination will be automatically
write-protected. In this way your original data is protected and can
neither be edited nor deleted.

@& In the dialog Results/More determination data, open the
selection Load/Save.

@&~ Press Save. The procedure for saving a file is described in
Section 3.11.4. The file name Identification 1-YYYYMMDD-hhmmss
is proposed as default. This means that the file name consists of
the text entered as Identification 1 and the determination time. You
can also enter any other file name you choose. The extension of the
file name with the determination time has the advantage that the file
names of all determinations are unambiguous.

The following data is stored for each determination:

e (Calculated results.

e All raw data (measuring point lists, endpoints...) and variables
produced during the determination.

e Determination properties.
e Statistics, if statistical calculations have been carried out.
¢ Method with which the determination was carried out.

e Common variables (values and properties of all common variables
at the time of the determination).

e Most important titrant data for the titrants used.
e Most important calibration data for the sensors used.

Note!
The data saved with each determination ensures that the data is
traceable and that the documentation is GLP-conform.

3.18.6 Load determination data

You can load determination files from Card 1, Card 2 or a shared file
system (requires 847 USB Lab Link, see Section 3.70.117).

& In the dialog Results/More determination data open the
selection Load/Save. Touch Control: If no card is inserted or no
external file system is shared, then the [Load] button is inactive.

&= Open the dialog Load and select [Card 1], [Card 2] or [Shared
memory] (if present).

PC Control / Touch Control
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&= Use [Show all] to open the list of files containing all the files or
[Show files] to open the list of files for the selected group. Only
determination files will be shown.

In the following example the list of files for the determinations stored
under Examples is shown. These determinations are stored on Card 1
(PC Control) and on the supplied data card with the examples of
methods (Touch Control).

Card 1 / Show files

Examples
anionic surfacta-20030506-120308

Blank Methanol-20031126-160851
Blank Methanol-20031126-161426
Blank Methanol-20031126-161821
Blank-20031205-081125
Calcium hardness-20030508-095207
cationic surfact-20030507-133740
Chloride in tap -20030508-132127

Determination of-20030508-034241
KE Titer h=2Tart 20091177.144077 =

Browser Delete Load

The selected file is loaded with [Load].

Note!
ﬂ When you load a determination then the method with which the
determination was carried out will be loaded automatically. If you have
made alterations to the current method which you would like to
save then you should save the current method before loading the
determination.

With [Delete] you can remove the selected file from the list of files. If
the determination has been automatically saved with write protection, or
if Write protection has been activated for the determination in the file
manager under Show files/Properties then it can no longer be
deleted.

The determination browser allows you to present the determination
data more detailed. Not only the determination name is shown in the list
but, for example, one of the sample identifications or the method used
to carry out the determination and a result. You can also sort the
determinations according to various criteria or use a filter. This makes it
easier to find the required determination.

& Use [Browser] to open the browser for the determination files.

Note!
0 The determination browser always shows only the first 100 files in the
file list. This means that you should take care that not more than 100
files are contained in a single group when arranging the
determinations.
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Show files / Brows
Sorted by Determ. time 17
Mo dentification 1 | Result 1
1 water with 5E 016 %
2 wiater in methanal 018 %
3 water standard 10 526592 mofmL
4 Calcium hardness 2.300 mmalL
3 TEM of used matar oil 3463 mofg
g cationic surfactant 0,775 mmalf100g
7 TEM blank value 0.0000 mL
a8 Titer DS 0.9561
Prop- Delete Load
erties

Above the list the sorting criterion together with the total number of
determinations is shown. Each line corresponds to a determination. The
selected file is loaded with [Load]. You can remove the selected file
from the list of files with [Delete]. Under Browser/Properties you can
select the sorting criterion as well as the data to be shown in the list.
You can also use filters on the list.

&= Open the dialog with [Properties].

r / Properties
Contents column | Identification 1 "
Contents column? |Result 1 "
Sort by | Determ. time "
Sort sequence |descending "
Filter

&= Select the Contents for Column 1 and Column 2 In Column 1 you
can display the sample data (Identification 1 or 2 or the sample
size), determination time, method, the result name or the user. In
Column 2 you can choose which result is to be shown. The
numbering of the results corresponds to the order in which the
results have been calculated in the determination sequence.

&= Use Sort by to select the criterion according to which you want to
sort the content of the list. The entries can be sorted by ascending
or descending order.

You can set a Filter to show the determinations in the browser. A filter
is a rule defining what is to be shown.

&= Open the dialog Properties/Filter.
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Filter |ldentification 1 7
is equal to | Chloride in tap water “ v ‘
Date from ta
Yalue from ta

Select a filter criterion under Filter and enter the corresponding text or
the time range or the range of values in the lines below. The filter can
be applied to empty fields as well, for example, if no sample
identification has been entered. In this case, select only the desired
filter criterion and leave the fields below empty. Only one filter criterion
can be active at a time. Only those determinations which meet the filter
criterion will be shown in the Browser file list.

3.18.7 Curves

You can open all the curves of the current determination from the
Results dialog.

& Use [Curve] under Results to open the curve view. If the
determination contains several modes in which a curve is produced
(titration, measurement, calibration, monitored dosing), then a list
showing these modes will first be opened. In this case you can
select the required curve with [Show curve].

11 DET pH Dynamic pH titration

pH
12

U [nl]

EF ) Curve
details M list options

You can alter the presentation of the curve with [Curve options]. You
can view the measuring point list for the curve with [MP list]. With
[EP details] you can view more data for the displayed equivalence
points or endpoints. These dialogs are described in Section 3.18.7.

&= Open the dialog Curve/Curve options.
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Settings for the curve view in mode DET.

®ads |[Volume "
vl axis |Meas. value " Color . -
yZ axis | none " Color . -

vl Grid

[ Display measured values

The settings for the curve view are saved separately and system-
specifically for each mode. They apply to the curve view under results
as well as to the live display (see Section 3.20.4).

3.18.8 Recalculation and re-evaluation

o

You can recalculate the results of a determination

if you have altered the evaluation parameters in a way that changes
the recognized endpoints or equivalence points,

if you have altered the calculation itself (CALC commands) or

if variables (e. g. the sample size, titer or common variables) have
been altered.

Note!

A recalculation cannot be undone. However, you can save the
original data by saving the determination before it is recalculated (see
Section 3.18.5). The best way of doing this is to use the function Save
automatically (see Section 3.16.10).

The following commands in the method are executed subsequently with
the [Recalculate] button in the Results dialog:

For DET and MET titrations the potentiometric evaluation will be
carried out again. Under Edit command/Pot. evaluation you can
alter the parameters for the equivalence point recognition (see
Section 4.1.1) and use [Recalculate] to start the re-evaluation of
the equivalence points (EP). The newly recognized EPs will be
shown in the results dialog.

All subsequent evaluations (EVAL commands) will be carried out.
Under Parameters/Sequence (see Section 3.76) you can alter the
parameters for the evaluations (see Section 4.4) or subsequently
insert new evaluations.

All calculations (CALC commands) will be carried out. You can
edit the calculations under Parameters/Sequence (see
Section 3.16) (change formulas, alter result variables, edit result
options, etc.; see Section 4.5.1) or insert new calculations. If you
subsequently alter the titrant for a titration in a method then the
variables TITER and CONC of the "new" titrant will be used in the
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PC Control / Touch Control

calculations. If a result of the variable TITER is assigned in a
calculation then the titer of the "new" titrant will also be overwritten.

Note!

An alteration of the calibration data under System/Sensors (see
Section 3.9.4) cannot be taken into account in a recalculation. A
change of the sensor in a method for a titration or measurement also
has no influence on the measured data.

The fact that a determination has been recalculated is shown under
More determination data/Properties (see Section 3.18.4). The user
who was logged in when the recalculation was carried out will also be
documented together with the time of the recalculation.

A method may be altered so much, e. g. by the insertion of additional
titration commands, that it is no longer possible to recalculate the
determination.

Recalculating loaded determinations:

When a loaded determination is recalculated, the titrant data and the
common variables stored together with the determination are used. If
you want to recalculate the result with a corrected common variable or
a corrected titer then you must alter the corresponding values in the
dialog Results/More determination data under Local common
variables or View data/Titrant data.

Note!

With loaded determinations it is assumed that they have been carried
out a long time ago and that the titrant data and common variables
of the system no longer coincide with those of the determination. This
is the reason why the most important titrant data of the titrants used
and the list of common variables (local common variables) are stored
fogether with each determination.

If a result is assigned to the variable TITER or to a common variable
then the variables that are currently valid in the system will only be
overwritten after a confirmation.

If you subsequently alter the titrant for a titration in the method then this
alteration cannot be taken into account in the recalculation.

When loaded determinations are recalculated no assignments in the
result silo are carried out.

141



3.18 Results and more determination data /1 Metrohm

3.18.9 Export (PC Control only)

You can export results, lists of measuring points and sample data of the
current determination to Excel or as a text file.

&= Open the export dialog under File/Export....

Data for export
[Vl Results [ Measuring paint list

] 5ample data

Excel | Text |

Path for EXCEL.EXE

=]
Export
Cancel
o Data for export: Activate the checkboxes for the data you wish to

export.

e Excel: Click on Excel if you want to export the data to an Excel
table. Press [...] and select the program file EXCEL.EXE in the
installation directory of Microsoft Office.

e Text: Click on Text if you want to export the data as a TXT file. You
must enter the path and the file name including the file extension

"txt". With [...] you can select a folder in which the file is to be
stored.

By pressing on [Export] the file will be exported in accordance with the
settings made above. [Cancel] stops the data export.
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3.19 Sample data

If you wish to process single samples then you can enter the
identifications and sample sizes for the current sample directly in the
main dialog. You can also program an automatic sample data
request during the determination sequence with a REQUEST
command. If you are processing sample series then it is a good idea
to use the sample data silo. The sample data silo is a table in which
you can store the identifications, sample size and method with which
the sample is to be processed for up to 999 samples.

3.19.1 Sample data input in the main dialog

You can enter the sample data for the sample which is to be
processed with the next START of a determination (current sample) in
the main dialog. You can always access the main dialog with the
[Home] fixed key. The sample data in the main dialog can also be
entered "live", i.e. while a determination is running (see Section 3.20.5).

PC Control 20 -19 11:01:50

Current method: MNew methad

User

Identification 1 ‘

Identification 2 ‘

Sample size 1.0‘ ‘ a “ -
Load Edit
Systemn method Contral T Results

&= Under Identification 1 and Identification 2 you can enter
sample-specific data.

The sample identifications can be calculated as the variables CI1 and
Cl2 (see Section 4.5.7). The labels of the sample identifications can be
edited specifically for the method (see Section 3.16.6). Under
System/Templates/Sample data you can create a sample
identification list. You can then make a selection from this template
when entering the identifications. This simplifies the input of frequently
used texts for the identification. You can also enter the identifications
with the aid of a barcode reader or send them from a connected
balance. With Touch Control we recommend the connection of a PC
keyboard if long texts are to be entered as identifications.

&= Enter the value and unit for the sample size.

This value can be calculated as the variable C00 (see Section 4.5.7).
The sample size unit can either be selected from a list or entered
directly. You can also send the sample size from a connected balance
(see Section 3.10.8). You can define the sample size unit or a fixed
sample size in the method (see Section 3.16.6). The sample size unit
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o

is shown in the main dialog, but can be edited. A fixed sample size
cannot be entered in the main dialog. You can also define sample size
limits in the method which will be monitored during the determination
sequence (START of the determination and at the end of the
determination) (see Section 3.16.6).

Note!
The sample size limits are not monitored during the input of the
sample data in the main dialog.

3.19.2 Sample data request in the determination sequence

To make sure that the sample data input is not forgotten you can also
request the sample data in the determination sequence with a
REQUEST command. The automatic sample data request in the
determination sequence is essential for back-weighing. In the method
you can define which data (Identification 1 and/or 2, sample size) is to
be requested (see Section 4.13.3).

Determination of HCI

11 REQUEST Data reguest

Identification 1 ‘ H - ‘

Sample size 200 mL

Continue

If the Hold sequence function is activated in a REQUEST command
then the determination sequence will be stopped and must be
continued when the sample data has been entered with [Continue]. If
the Hold sequence function is deactivated then the determination will
continue in the background until the measured data is required for
further processing. The determination will then be holded automatically
and only continued when the sample data has been entered. In this way
you can ensure that the sample data required for calculations carried
out after the titration, measurement etc. is actually available. In this case
the sample data input is also confirmed with [Continue].

If sample size limits have been defined in the method then these will
be monitored when the entry has been confirmed with [Continue] (see
Section 3.16.6). If a fixed sample size has been defined in the method
then the sample size will be shown during the input of the sample data
but cannot be edited (see Section 3.76.6).
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3.19.3 Sample data silo

PC Control / Touch Control

If you would like to use the sample data silo then you must activate the
corresponding checkbox under Control. With PC Control you can
also enter the sample data when the sample data silo has not been
activated. You can open and close the table in the menu View. With
Touch Control the sample data silo for the sample data input must be
activated.

If the sample data silo is activated then in the main dialog the [Sample
data silo] button will be seen instead of the input field for the sample
data.

FC Control 201 -19 14:01:28

Current method: Mew method

User

Sample data silo Line 0 of 12

Sample data silo

System Load Cantralf Edit Resuits
¥ methad Logaout parameter

For the sample data silo the number of lines which have already
been processed from the total number of lines in which sample data
have been entered is shown in the main dialog.

@& Open the sample data table with [Sample data silo].

PC Control

With PC Control the sample data table is shown beneath the open
dialog window. The individual fields can be filled in directly. The silo line
into which the weight is transmitted by a balance is indicated by the
following character: >.
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=IPC Control
File ‘“iew Help
19 14:02:17
Current method: Mew method
User
Hom
Sample data silo Line 0 of 12
T
. Back
Sample data silo ‘ =
STOP
cvetom Load Contralf Edit eue B
¥ methad Logaout parameter ST
Sample data silo Action ¥
[ha ] Method [ Identification1 | Identification 2 [Smpl size|_Unit |
=1 Chloride determination Mineral water Sample 1 10/mL
2 Chloride determination Mineral water Sample 1 10mL
3 Chloride determination Mineral water Sample 1 10mL
4 Chloride determination Mineral water Sample 2 10 mL
5 Chloride determination Mineral water Sample 2 10 mL
6 | Chloride determination Mineral water Sample 2 10 mL
7 Chloride determination Mineral water Sample 3 10mL
8 Chloride determination Mineral water Sample 3 10 mL
9 Chloride determination Mineral water Sample 3 10 mL
10 |Chloride determination Mineral water Sample 4 10mL
&= Click on Action in the title line of the sample data silo.
You can use Insert line to insert a new silo line in front of the
Insert line . . . .
Sorota | selected line, delete the selected line with Delete line and clear the
elete line

Delete all silo lines

Load sample data silo
Save sample data silo

Reset line numhber
Silo line for balance

Praperties
Show Help
Close
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whole of the current silo with Delete all silo lines. The settings
under Sample data silo/Properties are retained.

You can use Load sample data silo to open the dialog for loading a
sample data silo file and Save sample data silo to open the dialog to
save the current sample data silo. The procedure how to load and save
is described on page 157.

When all the existing silo lines have been processed and you would like
to refill the sample data silo then you can use Reset line number to
set the first line back to No. 1. With Silo line for balance you can
mark the selected silo line (), into which the weight transmitted by a
balance is to be entered. If the sample data input for the silo line is
concluded automatically (see p. 7150) then the marking will be
automatically set in the next line.

With  Properties you can open the dialog Sample data
silo/Properties (see p. 149); Show help opens the online help for the
sample data silo and Close is used to close the sample data table
again.

Touch Control

With Touch Control a new dialog window is opened to show the sample
data silo. Apart from the column with the line number, a maximum of
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two further columns can be shown. The columns to be shown is
defined under Sample data silo/Properties (see p. 749).

Sample data silo

Mo Identification 1 Sample size ﬂ
1 Mineral water 10 mk

2 Mireral water 10 mb

3 Mireral water 10 mb

4 Mireral water 10 mb

5 Mireral water 10 mb

B Mireral water 10 mb "|
Load/ ‘ Prop- ‘ Insert “ Delete ‘ Edit
Save erties line

Note!
ﬁ Sample data silo files can be exchanged between PC Control and
Touch Control as their contents are identical.

With [Edit] you can open the dialog in which the data for the selected
line is to be entered. [Delete] is used to delete the selected silo line.
With [Insert 1line] you can insert an empty silo line in front of the
selected silo line.

The sample data is entered and processed line by line in ascending
order. The "active" line which is currently being processed (current
sample) has a yellow background with PC Control; with Touch Control it
is indicated by the text being shown in green.

The input of the individual sample data (Identification 1, Identification 2,
value and unit for the sample size) and the method is in principle the
same for PC Control and Touch Control. In PC Control the data is
entered directly into the table, in Touch Control a new dialog is opened
for editing the silo line.

&= With Touch Control open the edit dialog for the selected silo line
with [Edit]. If you want to fill an empty sample data silo then this is
the first empty silo line. In the first line you can see which line you
are currently editing. The new line will only be saved when the entry
is confirmed. As long as the line has not been saved New sample
will be shown under the input field for the method name. In the edit
dialog for the active line which is currently being processed Current
sample will be shown in the same place. If several silo lines are
already present you can use the [+] and [-] buttons to switch
between the edit dialogs for the individual lines without having to
return to the table.
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Sample data sile / Edit

51lo line 1

fethod | v|

Mew sample

Identification 1 | |

Identification 2 | |

[iv]

Sample size | 1.0 | | V|

You should now enter the sample data, irrespective of whether you are
using PC Control or Touch Control.

& Under Method you can select the name of the method with which
the sample is to be processed. You can use Sample data
silo/Properties to define the Method memory (internal memory,
Card 1, Card 2, Shared memory) from which the method is to be
loaded. You can also enter the method name. If no method is
entered then the current method will be used. If you enter the same
method in successive silo lines then the method will not be loaded
separately for each determination.

If you have switched on the use of the Sample assignment table
under System/Templates/Sample data then you cannot define a
method in the sample data silo. If a method has already been entered
before the sample assignment table is activated then this entry will be
ignored.

&= You can enter sample-specific data under Identification 1 and
Identification 2.

The sample identifications can be accounted as the variables CI1 and
Cl2 (see Section 4.5.7). The labels of the sample identifications can be
edited specifically for the method (see p.150). Under
System/Templates/Sample data you can create a sample
identification list. You can then make a selection from this template
when entering the identifications. This simplifies the input of frequently
used texts for the identification. You can also enter the identifications
with the aid of a barcode reader or send them from a connected
balance. With Touch Control we recommend the connection of a PC
keyboard if long texts are to be entered as identifications.

&= Enter the value and unit for the sample size. If you have retained
the standard settings under Sample data silo/Properties then
the silo line will be concluded with the sample size. With PC Control
if you confirm the input of the value with [Enter] then a new silo
line will be generated automatically. With Touch Control if you
confirm the input of the value with [OK] then the program will
automatically change to the edit dialog for the next silo line.

The value for the sample size can be calculated as the variable C00
(see Section 4.5.7). The sample size unit can either be selected from a
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PC Control / Touch Control

list or entered directly. You can also send the sample size from a
connected balance (see Section 3.70.8). If you have defined a sample
size unit (see Section 3.16.6) then this will be ignored in the sample
data silo. The sample size unit entered in the sample data silo will
always be used. If you have defined a fixed sample size (see
Section 3.16.6) then this will be written into the corresponding silo line
when the method is opened. The previously entered sample size (this is
usually still the default value of 1.00 g) will be overwritten.

You can also define sample size limits in the method; these will be
monitored in the determination sequence (see Section 3.16.6).

Note!
The sample size limits are not monitored during the input of the
sample data in the sample data silo.

Properties of the sample data silo

&= Open the dialog Sample data silo/Properties. With PC Control
this is done by selecting the menu item Properties under Action
(see p 146). With Touch Control open the corresponding dialog
from the sample data silo table with [Properties].

Sample data silo / Properties

Sample data sile: Mew sample data silo

Method memary | Internal memary V|

Dizplay in table | Identification 1 v|

Mumber of silo lines
Lock editor [::]

Display
options

Edit
options

Identifi-
cations

The details of the dialogs [Display options], [Edit options] and
[Identifications] are described on the following pages.

Attention!

With- PC Control the settings made under Sample data
silo/Properties and its subdialogs will only become effective when
the dialog is changed, e. g. with [Back].

&= Under Method memory select the memory location from which the
methods for carrying out the determinations are to be loaded.

&= Touch Control: choose whether Identification 1 or 2 and the
sample size or only the method is to be shown in the silo table.
With PC Control all the columns are always shown.

@& You can enter the maximum Number of silo lines. When this
number of lines has been entered the silo is full and no further lines
can be added.
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& You can disable editingthe sample data in the sample data silo.
This is a good idea when the sample data silo has been filled and
you wish to prevent data from being altered while the silo is being
processed.

Display options (Touch Control only)

&= Open the dialog Properties/Show options and deactivate the
checkboxes for the sample data you do not want to use. These will
then no longer be shown in the edit dialog for the individual
samples.

Edit options

In this dialog you can define the settings for editing the sample data
table.

&= Open the dialog Properties/Edit options.

Properties / Edit options

End =ilo line with | Sample size -

Copy automatically into next line:

[¥l Method [¥] Identification 2

[¥l Identification 1 ¥l Sample size

&= Select whether the silo line is to be automatically concluded with
Sample size, Identification 1 or Identification 2. When the
corresponding entry is confirmed with [OK] or [Enter] then the
program switches automatically to editing the next line. You can
also conclude the sample data input for a silo line manually. With
Touch Control in this case the [New sample] button will be shown
in the edit dialog. With that you can open the edit dialog for a new
sample. With PC Control a new silo line will be generated when the
sample size is confirmed with [Enter].

&= If you have to enter similar data for each sample then you can
automatically copy into the next line the data which is identical
for each sample. Deactivate the checkboxes for the data which is
not to be copied into the next line.

Identifications

If you want to enter different method-independent labels for the
identifications, e. g. batch number, density, etc. then you can enter your
own labels under Label. These will be updated in the sample data table
and when the sample data is requested with a REQUEST command.

&= Open the dialog Properties/Identifications.
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Save sample data silo

Sample data silo files can only be saved on Card 1, Card 2 or a shared
file system (requires 847 USB Lab Link, see Section 3.10.117).

&= Open the selection Load/Save in the dialog Sample data silo.
Touch Control: If no card is inserted or no external file system is
shared, then the [Save] button is inactive.

&= Open the dialog Save. The procedure for saving a file is described
in Section 3.11.4

Load sample data silo

Sample data silo files can only be loaded from Card 1, Card 2 or a
shared file system (requires 847 USB Lab Link, see Section 3.10.117).

&= Open the selection Load/Save in the dialog Sample data silo.
Touch Control: If no card is inserted or no external file system is
shared, then the [Load] button is inactive.

&= Open the dialog Load and select [Card 1], [Card 2] or [Shared
memory] (if present).

& Use [Show all] to open the list of files containing all the files or
[Show files] open the list of files for the selected group. Only
sample data silo files will be shown.

You can load the selected file with [Load]. The program then switches
automatically to the main dialog. You can remove the selected file from
the list of files with [Delete].

3.19.4 Export of sample data

PC Control / Touch Control

The export of the sample data of the current determination is described
in Section 3.18.9.
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3.20 Determination sequence

This section provides a description of how to carry out a
determination, i.e. how to process a single sample or a sample
series. The determination sequence is defined in the method. When a
determination is started the current method is processed line by line.
The current sample data is used for calculations.

3.20.1 Carrying out a single determination

( STAR:-

If you wish to process a single sample then proceed as follows:

&= Load the method with which the sample is to be processed (see
Section 3.15.1).

&= Enter the sample data in the main dialog (see Section 3.719.7).
&= Start the determination sequence with the [START] fixed key.

When a determination has been started a check is first made that all
devices which are necessary are connected and ready for use and
whether all the titrants are present. All the monitoring intervals for the
titrants, sensors and common variables are also checked. Then all the
method commands are processed in succession. The dialog changes
automatically to the live display (see Section 3.20.4). While a
determination is being carried out this is indicated by a moving
symbol in the status line. When all the method commands have been
processed the determination is concluded and the program switches
automatically to the Results dialog (see Section 3.18). Only if you alter
the live parameters, edit the sample data silo (Touch Control only) or if
the manual control window is open (Touch Control only) will there be no
automatic switch to the results display at the end of the determination.
You can see when the determination is finished from the status display
at the top right corner.

In case results of the determination are saved in the result silo they will
be copied into the result silo at the end of the determination (see
Section 3.22).

If you have switched on the use of the sample assignment table (see
Section 3.14.2) then a check will be made at START whether the
identification which has been selected as the assignment identification
is present in the sample assignment table. If this is so then the
assigned method will be loaded automatically and the determination
itself will be started. If the automatic request for the assignment
identification is switched on this will be requested first.
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3.20.2 Processing a sample series

You can use the following functions when processing sample series:

Statistics for multiple determinations:

& Activate the Statistics checkbox in the method under
Options Method and enter the Number of samples whose results
are to be used for the statistical calculations. You can carry out the
determinations individually or use the sample data silo for entering
the sample data (see below).

Note!
Only results that have been produced with the same method can be
used in the statistics.

( STP-.I:

PC Control / Touch Control

Sample data silo: in the sample data silo you can enter the sample
data for a whole sample series and process the series in succession.

&= Activate the use of the sample data silo under Control (see
Section 3.17.2).

& Enter the sample data in the sample data silo. You can also edit
the sample data silo "live", i.e. while a determination is being carried
out. You can define the method used to process each sample in
the sample data silo. This is not necessary if all samples are to be
processed by the same method. In this case the current method will
be used.

There are various ways of starting the determination of a sample series.

e You can start the sequence for each individual determination with
the [START] fixed key.

e You can use the autostart function, which can be activated under
Control (see Section 3.77.3). In this case the next determination will
be started automatically after the end of the previous one.

If a method is entered in the sample data silo then this method will first
be loaded and then the determination sequence will be started.

When a determination has been started a check is first made that all
devices which are necessary are connected and ready for use and
whether all the titrants are present. All the monitoring intervals for the
titrants, sensors and common variables are also checked. Then all the
method commands are processed in succession. The dialog changes
automatically to the live display (see Section 3.20.4). While a
determination is being carried out this is indicated by a moving
symbol in the status line. When all the method commands have been
processed the determination is concluded and the program switches
automatically to the Results dialog (see Section 3.18). Only if you alter
the live parameters, edit the sample data silo (Touch Control only) or if
the manual control window is open (Touch Control only) will there be no
automatic switch to the results display at the end of the determination.
You can see when the determination is finished from the status display
at the top right corner. The sample data from the processed sample
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data silo line is copied into the determination file and the line in the
sample data silo is deleted.

In case results of the determination are saved in the result silo they will
be copied into the result silo at the end of the determination (see
Section 3.22).

If you have switched on the use of the sample assignment table (see
Section 3.14.2) then a check will be made at START whether the
identification which has been selected as the assignment identification
is present in the sample assignment table. If this is so then the
assigned method will be loaded automatically and the determination
itself will be started. If methods have been entered for the sample data
in the sample data silo then these entries will be ignored.

3.20.3 Stopping determinations manually

L
STOP

A determination can be stopped at any time with the [STOP] fixed key.
The command which is being processed will be stopped and no further
commands will be carried out. The program will switch automatically to
showing the Results (see Section 3.18).

If the autostart function is switched on (see Section 3.17.3) then the
processing of the whole series will be stopped and no further automatic
START will be carried out.

If you do not want to stop the whole determination sequence but only
want to stop a command then you should use the function [Skip
command] in the live display (see Section 3.20.4). This is particularly
useful when you want to stop a titration because the required
equivalence point has already been found. All the following commands,
e. g. calculations and report printouts, will still be carried out.

3.20.4 Live display

154

In each method command which is processed in the determination
sequence and which lasts for a certain time the step which is currently
being carried out is indicated. The name of the current method is
shown in the status line (blue bar). In the first line the line number,
command name and command comment are shown for the
command which is currently being processed.

The corresponding curve is shown for titrations, measurements and for
the monitored dosing. If you have selected the presentation of Curve &
measured values under View then to the right of the curve you will see
the number of equivalence points or endpoints (EP) which have been
recognized in addition to the measured values. The endpoints are
marked on the curve.
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Determination of HCI

02 DET pH Dynamic pH titration
pH
pH B.825
28955 mL
250 °C
Mumber of EPs
1 EF
nl]
Hald =Hp Wiew Ed Results
command parameter

With [Results] you can open the results display. The data for the
method commands which have already been carried out will be shown.
The Results dialog and its subdialogs will not be updated during the
sequence as long as they are open. If you want to view the most recent
results you must exit the dialog and then reopen it.

With [Edit parameter] you can edit the live parameters, i.e. the
method parameters which can be altered while a sequence is being
processed (see Section 3.20.6).

The button in the center has various functions. For titrations and
measurements as well as for the monitored dosing you can use [View]
to make settings for displaying the curve and the measured values (see
below). In the live display for all commands you can switch to the main
dialog with [Sample data].

With [Skip command] the method command which is currently being
processed will be stopped. The sequence will be continued with the
next command. If a titration, measurement, calibration or monitored
dosing is stopped with [Skip command] then the determination data will
show Manual stop as the stop criterion.

With [Hold] you can halt the determination at any time. The system is
then in the HOLD status (status display in the top right corner). The
button marking then changes to [Continue]. You can use [Continue]
to continue the sequence.

&= Use [View] in the live display to open the dialog for a titration,
measurement or monitored dosing in order to alter the settings for
showing the curve and measured values.
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Select a live view for mode DET.

Yiew |Curve & meas. values -
Meas val. Curve
options options

You can choose whether you would like to display the curve with the
measured values to the right of it (default setting), only the curve (larger,
fills the whole display), only the measured values (large) or the curve
with the sample data to the right of it.

You can alter the appearance of the curve with [Curve options] (see
Section 3.18.7). The settings for the curve display are stored separately
and system-specifically for each mode. They apply both to the curve
display under results and the live display.

With [Measured value options] you can alter the display of the
measured values. A maximum of three different values can be shown at
the same time. The values which can be selected vary with the mode.

The CAL (calibration) command has a special sequence and is
described in Section 4.7.

For the ADD (dosing) command the volume to be added (set volume)
and the volume already added are shown. For the PREP (preparation)
and EMPTY (Dosino only) commands the piston movements and the
valve settings are shown.

For the SCAN command the signal which is being waited for is shown.

For the WAIT (waiting time) command the remaining waiting time is
shown, possibly together with a message which can be defined in the
method.

For all other command a text is either shown or they are carried out so
quickly that no special live display is available (e.g. evaluations,
calculations, etc.).
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3.20.5 Main dialog "live"

The appearance of the main dialog changes slightly when a
determination has been started.

PC Control / Touch Control

PC Control 20
Current method: Determination of HCI
User | jb “ - ‘
|dentification 1 | Batch 1 ‘
Identification 2 ‘ ‘
Sample size Q.D‘ ‘ mL “ - ‘
Hald .LNE Contral Edit Results
display parameter

The sample data can also be entered "live", i.e. while a determination is
being carried out (see Section 3.719.7). In calculations the sample data
which has been entered in the main dialog at the time when the
calculation is carried out (CALC command) is always used.

No device-specific settings can be carried out "live"; this is why the
[System] button is not available. It is also not possible to load or create
methods. The [Load method] button is also not available.

With [Hold] you can halt the determination at any time. The system is
then in the HOLD status (status display in the top right corner). The
button marking then changes to [Continue]. You can then use
[Continue] to continue the sequence.

You can switch to the live display with [Live display], i.e. to showing
the method command which is currently being processed.

With [Control] you can alter the settings for the determination
sequence (see Section 3.17). Several functions are not accessible "live".
The settings for Statistics and Sample data silo cannot be altered.
If you deactivate the Autostart checkbox while a determination is
being carried out then the current determination will be concluded but
no new START will be carried out. The sample number cannot be
edited. If you are working with login (see Section 3.7.7) then you can
log out of the system with [Logout] even when a determination is being
carried out. The logout dialog will then be shown immediately. The
determination continues to run in the background. It can be stopped
with the [STOP] fixed key. All other functions are only accessible again
after a new user has logged in.
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3.20.6 Live parameters

Certain method parameters can be edited while a determination is
being carried out.

&= Open the Edit parameter dialog while a determination is currently
being carried out.

Current method: Determination of HCI
m REGUEST Data request
a2 DET pH Oynamic pH titration
03 CALC Calculation
04 REFPORT Report
05
Sianve Method Inzert Delete Edit
rrethod options EArmraEnH Eofmrmand command
The [Edit command] button is active for a command in which live
parameters can be edited. The sequence, i.e. the sequence of
commands,

cannot be altered. This is why the [Delete command] and
[Insert command] buttons are inactive. Under Method options all
functions are accessible except the method properties. The method
cannot be saved while a determination is being carried out.

& As an example, open the dialog for editing the Start conditions
for a DET titration.

Edit command

Start conditions

02 DETpH

Oynamic pH titration

Start valume mL

Dosing rate maximum | * | mbimin

Pause o) =

Wore
startc.

Initial
meas wval.

Only parameters which it is possible to edit while a determination is
being carried out can be edited.

PC Control / Touch Control
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The edited parameters are immediately taken into account in the
determination sequence. However, for example, if you alter the start
conditions after the start volume has already been added then these
alterations will only be taken into account the next time that the method
is started.

Note!
ﬂ If the sample data silo is used and a different method is loaded for
the next sample then the live alterations will be lost.
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3.21 Statistics

In the Results dialog you can open the statistics overview of a multiple
determination with [Statistics]. A maximum of nine results calculated
in a single determination can be statistically evaluated. A statistics
series can contain a maximum of 20 determinations, i.e. samples.

If you wish to have statistical calculations carried out on the results then
you have to activate the Statistics checkbox in the method under
Sequence/Method options and enter the Number of samples (see
Section 3.16.4).

The results for which statistical calculations are to be carried out are
defined in the CALC command (calculation).

You find a short description about statistical calculations in the Tutorial
for Touch Control and PC Control.

Results / Statistics

Current method: Mew method
Determinations 3 of 3

Result name | Wean |
Content (mmoliL) 99 .85 mmalL
Yolume HCI | 5.1mL

Add

Details
determ.

The number of determinations that have already been carried out is
shown above the list (actual statistics counter) together with the total
number of determinations to be carried out (set statistics counter). The
name of the result and the mean value are shown for each result.

With [Details] you can display the statistics results for the selected
result and the individual results of all the determinations. With [Add
determination] you can also add a sample to the series later. This is a
good idea if one determination in the series was so incorrect that it
cannot be accepted.

Note!
ﬂ If you recalculate a determination then the statistics calculations for
the determination will also be recalculated.
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3.21.1 Statistical information about the resuit

PC Control / Touch Control

&= Select a result and press [Details].

Statistics / Details

Result name: Cantent (mmalL) ShAMT
Mean 99.86 mmallL n=03
3 +- 0.087 mmallL
s rel 0.09 %
Mo, | Sample size | Result
1 5.1 mL 89.93 mmaolfL
2| 5.5 mL 89.76 mmaolfL
3 4.8mL 99.88 mmaollL
Sample Determ. Result
data an/off an/off

The name of the result and the variable for the mean value (in this
example SMN1) are shown under Details for each result (see
Section 4.5.1). The Mean value and the absolute (s +/-) and relative (s
rel) standard deviation are also shown above the list. The number of
individual results used for the calculation of the mean value is shown to
the right of the mean value. The number of the determination, the
sample size and the value including unit are shown in the list for each
result.

Results that could not be calculated are indicated with invalid and will
be ignored.

You can use [Result on/off] to exclude individual results from the
statistical calculations. The value for this result will then be indicated by
an * With [Determination on/off] you can exclude all the results of a
determination from the statistical calculations. In this case, all the
entries in the corresponding line will be indicated by an *. The statistical
results will be recalculated immediately. You can use the same buttons
to undo these actions again. If you have assigned the mean value to a
common variable or to the variable TITER (see Section 4.5.7) then
you have to recalculate the determination (see Section 3.18.8).

Identification 1, Identification 2 and the Sample size of the
selected determination are shown under Details/Sample data.
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3.21.2 Delete statistics data

You can delete the whole statistics data manually under Control with
[Delete statistics].

The statistics data is deleted automatically in following cases:

¢ when the actual statistics counter (number of processed samples)
is the same as the preset number of determinations used for the
statistics. The maximum value of the statistics counter is defined
under Sequence/Method options.

¢ when a method is loaded with [Load method]. It does not matter
whether this is the same method that was previously loaded. If you
use either the sample data silo or the sample assignment table then
a check will be made whether the method is the same (file name is
the same) as that already loaded. Only when this is a different
method will the new method be loaded and the statistics deleted.

3.21.3 Adding a determination to a statistics series

You can add an additional sample to a statistics series because, for
example, another sample had to be excluded from the statistics. In this
case, increase the set statistics counter under Results/Statistics
with [Add determination]. This does not alter the Number of samples
defined in the method under Sequence/Method options. When the
required number of determinations has been carried out the set
statistics counter defined in the method will again apply to the next
statistics series.

The number of determinations by which the set statistics counter has
been increased is shown above the list in brackets. This modification is
also shown in the main dialog and in the statistics report.

Current method: Mew method
Determinations 3 of 3 (+2)

Result name | Wean |
Content (mmoliL) 99 .85 mmalL
Yolume HCI | 5.1mL

Add

Details
determ.
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3.22 Result silo

PC Control / Touch Control

The result silo is ideal for providing a clear overview of the results
carried out, for example, on a particular day. You can store the results
of up to 200 determinations. A maximum of nine results from a single
determination can be stored in the result silo. As the display is not large
enough to show all the data at the same time, it is a good idea to print
out the result silo (see Section 3.23).

The results that are to be stored in the result silo are defined in the
CALC command (calculation).

In the Results dialog you can open the result silo with [Result silo].

Results / Result silo
Sorted by Determ. time G aof 200
No.| Identification 1 | Result 1
1 Titer Nai2H 0.9967
2 Titer MaiJH | 0.9844
3 Titer MaiJH 0.9976
4 Batch 1 0.124 moliL
5 Batch 1 ' 0.125 maoliL
B Batch 1 0.128 moliL
Load/ F'rqp- Delete Delete Details
Save erties all

The criterion according to which the results have been sorted is shown
above the list together with the number of determinations (of max. 200)
from which results have been stored in the result silo. If a filter has been
used then this number will normally be higher than the number of lines
shown. Each line corresponds to a determination.

The following details of the determination can be viewed with

[Details]:

e User who carried out the determination.

e Method with which the determinations was carried out.

e Determination time (date and time).

e Sample data (Identification 1 and 2, sample size).

e Results which have been calculated in the determination sequence
and stored in the result silo.

The selected determination line can be deleted from the result silo with
[Delete]. [Delete all] deletes all the lines.
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3.22.1 Properties of the result silo

Actual result silo:Results 19-05-2008
Cantents calumn | ldentification 1 "
Cantents calumn2 |Result 1 "
Sort by | Determ. time "
Sort sequence |descending "
Mazx. number aof lines 100
Filter aitzlfr::t.

Under Result silo/Properties you can choose the criteria according
to which the list is to be sorted and the data to be shown for each
determination.

&= Open the dialog with [Properties].

Result silo / Properties

&= Select the Contents of Column 1 and Column 2. In Column 1 you

can display the sample data (Identification 1 or 2, or sample size),
determination time, method, the name of the result or the user. In
Column 2 you can select the result to be shown. The numbering of
the results corresponds to the order in which the results have been
calculated in the determination sequence and stored in the result
silo. The numbering does not correspond to the result variable to
which the result has been assigned.

Use Sort by to select the criterion according to which you want to
sort the content of the list. The entries can be sorted in ascending
or descending order.

The maximum number of lines in the result silo can be defined
under Max. number of lines. If a result silo containing more lines
than defined here is imported (loading or backup), the maximum
number of lines is increased to that value.

With [Delete automatically], you define when the contents of the
result silo is deleted automatically. You can set it so that the oldest silo
line will be deleted when the result silo is full and a new determination is
to be entered. All lines can be deleted automatically when the titration
system is switched on, when a new sample series is started with the
autostart function switched on or when the result silo is saved.

You can use filters for the display of the result silo table. A filter is a rule
defining what is to be shown.

&= Open the dialog for selecting the filter criteria under Result

silo/Properties with [Filter].
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Properties / Filter

Filter |ldentification 1

iz equal to | Titer MaOH

Diate from

Yalue from

to

to

Select a filter criterion under Filter and enter the corresponding text or
the time range or the range of values in the lines below. The filter can
be applied to empty fields as well, for example, if no sample
identification has been entered. In this case, select only the desired
filter criterion and leave the fields below empty. Only one filter criterion
can be active at a time. Only those determinations which meet the filter
criterion will be shown in the result silo:

Sorted by Determ. time G aof 200 ?
No.| Identification 1 Result 1 |
1 Titer NaOH 0.9967
2 Titer NaOH 0.9944
3 Titer NaOH 0.9976
Load/ Prop- Delete Delete Details
Save erties all

The fact that a filter is active is indicated by the filter symbol in the top

right-hand corner.
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3.22.2 Saving and loading the result silo

Save result silo

Result silo files can only be saved on Card 1, Card 2 or a shared file
system (requires 847 USB Lab Link, see Section 3.70.117).

&= Open [Load/Save] in the dialog Results/Result silo. Touch
Control: If no card is inserted or no external file system is shared,
then the [Save] button will be inactive.

&= Open the Save dialog. The procedure for saving a file is described
in Section 3.11.4.

Note!
ﬂ Not all determination data are saved with a result silo. If you want to
save determination data of all determinations, use the option Save
determination automatically (see Section 3.16.710).

Load result silo

Result silo files can only be loaded from Card 1, Card 2 or a shared file
system (requires 847 USB Lab Link, see Section 3.70.117).

&= Open [Load/Save] in Results/Result silo. Touch Control: If no
card is inserted or no external file system is shared, then the [Load]
button will be inactive.

&= Open the dialog Load and select [Card 1], [Card 2] or [Shared
memory] (if present).

& Use [Show all] to open the list of all the files or [Show files] to
open the list of files for the selected group. Only result silo files will
be shown.

You can use [Load] to load the selected file. You can remove the
selected file from the list of files with [Delete].
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3.23 Print

PC Control / Touch Control

In principle there are two ways of printing a report in Touch Control and
PC Control:

¢ Manual printout with the [Print] fixed key (see below).

e Printout during the determination sequence with a REPORT
command (see Section 4.6).

By using the PC Control software you have the additional possibility to
generate reports directly as PDF file. The settings are described on
page 175.

How to connect a printer to a Titrando system with Touch Control is
described in the Installation Instructions for the Titrando. The
configuration of the printer is described in Section 3.70.7. The PC
Control software automatically uses the printer selected under
File/Printer.

You can use the [Print] fixed key to rapidly print out context-
sensitive reports for the dialog which is currently open. You can also
print out all other reports which are available. The [Print] fixed key is
inactive while a determination is being carried out (BUSY).

&= Open the Print dialog from the main dialog with the [Print] fixed
key.

‘ Current sample data ‘

‘ Fepart seq. as def. in method ‘

Repart Wore
options reparts

The sample data is entered in the main dialog, which is why you can
print out the sample data from the main dialog in a context-sensitive
situation with [Current sample data]. All reports as defined in the
current method can be printed with [Report seq. as def. in
method]. With [More reports] you can open a list containing all the
available reports. You can make general settings for printing out the
reports with [Report options].

&= Open the dialog Print/More reports. The first list shows the
reports for the current determination.
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Print / More reports

Result report
Curve
Measuring point list
Calculations
Statistics short
Statistics overview
Sample data silo
Result silo
PCLIMS report
Used devices

System Wethod

T TR Send Edit Print

The selected report can be printed out with [Print]. With [Edit] the
parameters for the printout can be edited for some reports. The [Send]
button is only active when PC/LIMS report has been selected. [Method
reports] opens the list of reports for the current method. The list
containing all the reports about the system-specific data is opened with
[System reports].

If the [Print] fixed key is used then the reports will always be printed
out with the default settings. If you wish to print out a report with
different settings then you should define a REPORT command in the
method and adapt the parameters for the report (see Section 4.6). The
report defined in the method is printed out with [Print] [Report
sequence as defined in method].

With Touch Control you can also print out a screen dump of the
current dialog.

& Touch the [Print] fixed key.

| Current sample data |

|Eepurt seq. a5 def. in method

| Print screen dump |

Feport Clear More
options spooler reports
@ With [Print screen dump] you can activate the "print screen"

function. The next time that you touch the [Print] fixed key the
current screen contents will be printed out.

& All upcoming print jobs will be cancelled with [Clear spooler].

PC Control / Touch Control



{5, Metrohm 3 Operation

&= Open the dialog for the report configuration with [Report options]
in the Print dialog.

Print / Report options

Fepart header |on each page "
Signature line | off "
Frame [¥l

In the Report header the type, serial number and program version of the
software (Touch Control or PC Control), the device name which you can
enter in the device manager for Touch Control or PC Control, and the
printout date with time zone are printed out. You can also define your
own report header under System/Templates/Report header; this will
be printed out in front of the standard report header (see
Section 3.14.7).

Under Report header you can choose whether the report header is to
be printed out on every page, on the first page of the report only or not
at all. The Signature 1line gives you the possibility of signing the
report together with the date. You can choose whether the Signature
line is to be printed out on every page, on the first page of the report
only or not at all. If the Frame checkbox is activated then a frame will be
printed round each report page.

Hint!
0 You can make the sample identifications stand out in the report by
printing them in bold print. This is done when they are assigned to a
result. Therefore the CALC command must be extended accordingly
(see Section 4.5.1).
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The following reports can be printed out with the [Print] fixed key:

Report Contents
Print / More reports
Results Result report Determination properties,
(current sample data,

determination)

raw data, i.e. endpoints, final measured
values, results of evaluations (EVAL),
calculated results,

short statistics,

messages produced during the determination.

Curve

The settings for the curve print-out are
adopted from the display.

List of measuring
points

List of measuring points

Calculations

Details of the calculations carried out during
the determination sequence (details of every
result from the CALC commands, calculated
variables and calculated results with the
shown accuracy).

Used devices

All the devices used in the determination
sequence as defined under More
determination data/Properties.

Variables All the determination data; depends on the
command.
Monitoring Details for the monitored quantities (STAT,

DOS only)

Statistics

Statistics short

Summary of the statistics calculations.

The number of results, the mean value,
absolute and relative standard deviation are
printed out for each result.

Statistics overview

Detailed statistics table, landscape format.
The sample data and all individual results are
printed out for each determination. The
number of results n, the mean value, absolute
and relative standard deviation are printed out
for each result.

Sample data

Current sample data

Context-sensitive only; from the main dialog.
The sample data is also printed out in the
result report.
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Report

Contents

Sample data silo

Sample data silo properties, landscape format,
table with all sample data entered in the
sample data silo.

Result table

Result silo

Result silo properties, landscape format,
table with all results stored in the result silo.

Print / More reports /| Method reports

Current
method

Method sequence

Method properties,
list with all method commands.

Parameters full

Method properties,

method options,

all method commands with all their
parameters.

All parameters which no longer have their
default settings will be printed out bold. All
parameters which have been modified in
comparison to the stored version of the
method are indicated by an *.

Titration and

Method properties,

measuring all titration and measurement commands with

parameters all parameters.
All parameters which no longer have their
default settings will be printed out bold. All
parameters which have been modified in
comparison to the stored version of the
method are indicated by an *.

Modified Method properties,

parameters all method commands with parameters which
have been modified in comparison to the
stored version of the method.

Non default Method properties,

parameters all method commands with parameters which

no longer have the default settings.

Print / More reports / System reports

System
settings

System settings

System settings,
settings for acoustic signals and measured
value display.

Dialog options

Dialog options,
settings for list of commands and fixed keys,

routine dialog settings

PC Control / Touch Control
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Report Contents

User list Context-sensitive only; list of all the users
defined in the system under user
administration.

This report can only be printed out by the
administrator.

Login options Context-sensitive only; from the edit dialog
for login options. List with all login option
settings.

This report can only be printed out by the
administrator.

Titrants Titrant list List of all the titrants configured in the system.

All titrant data short The most important titrant data for all
configured titrants.

All titrant data full Al titrant data for all configured titrants.
Titrant data short Context-sensitive only; from edit dialog for
the titrant.

The most important titrant data for the titrant
which is currently being edited.

Titrant data full Context-sensitive only; from edit dialog for
the titrant.
All titrant data for the titrant which is currently
being edited.
Sensors Sensor list List of all the sensors configured in the system.

All sensor data short | The most important sensor data for all
configured sensors.

All sensor data full All sensor data for all configured sensors.
Sensor data short Context-sensitive only; from edit dialog for
the sensor.

The most important sensor data for the sensor
which is currently being edited.

Sensor data full Context-sensitive only; from edit dialog for
the sensor.

All sensor data for the sensor which is
currently being edited.

Device Device list List of all devices configured in the system.
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Report Contents

manager All device properties Properties of all the devices configured in the
system.

Device properties Context-sensitive only; from edit dialog for
the device.
Properties of the device which is currently
being edited.

GLP manager GLP data All data stored in the GLP manager.

Common Common variable List of all the common variables defined in the

variables list system.

All common variable Properties of all the common variables defined
properties in the system.
Common variable Context-sensitive only; from edit dialog for
properties the common variable.
Properties of the common variable which is
currently being edited.

Templates Templates sample Sample identification list,

data sample assignment table.

Result template list List of all results templates.

All results templates Details of all results templates.

details

Result template Context-sensitive only; from edit dialog for

details the result template.
Details of the result template which is currently
being edited.

Input/Output lines List of all defined templates for input lines and
output lines.

Custom calibration Temperature tables for all defined custom

buffers calibration buffers.

Rack tables Rack tables List of the available racks for the USB Sample
Processor with rack name, number of
positions and rack code.

Audit trail Audit trail Audit trail table (PC Control only).

Can also be printed out from the audit trail
window with &

PC Control / Touch Control
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Note!
ﬂ Some tables (statistics overview and sample data silo) are always
printed out in landscape format, as otherwise the data could not be
printed out on a single page. For PC Control you must select the
Windows-specific Printer setting: portrait, as printout in landscape
format is automnatic.

3.23.1 Sending or saving a PC/LIMS report

You cannot only automatically send or save a PC/LIMS report (ASCII
report containing all the most important data of a determination) at the
end of a determination (see Section 3.176.10), you can also do this
manually with the [Print] fixed key. The settings for sending and
saving the PC/LIMS report are made in the device manager (see
Section 3.10.12). The file name corresponds to the name of the
determination which is given by saving the file automatically. A detailed
description of the contents of a PC/LIMS report can be found in a
separate document, the Titrando PC/LIMS Report Guide.

&= Use the [Print] fixed key to open the Print dialog and then [More
reports] to open the list of reports for the current determination.

Print / More reports

Result report
Curve
Measuring point list
Calculations
Statistics shart
Statistics overview
Sample data silo
Result silo
PCLIMS report
Used devices

4]

Systemn Wethod

e — — Send Edlit Fririt

&= Select the PC/LIMS report in the selection list and send it to the
connected PC or save it as a text file with [Send].
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3.23.2 Printing PDF reports

&= Open the edit menu under File/Printer....

Frinter far report prints

|Acr0batDistiIIer

v |

[Vl Generate POF report

Path far PDF file
[DamMetrohmiPE Control 4.MCard1\PDF _report I

Faper format

| Letter (21 Brmmx2 7 9mm) -

Security. Permissions far PDF file
[ No content copying or extraction

[Z1 Ma printing
[¥l Mo changing the document

[] Nao adding ar changing comments and form fields

[C] Print report additionally

Printer for report prints: Selecting the printer for the report
output on paper from the list of all printers installed on the PC.

Generate PDF report: Activate this checkbox so that you are able
to make the following settings for the PDF report.

Path for PDF file: The default setting for the PDF report is a
separate folder "PDF report" in the PC Control installation folder.
You can select a different path with [...]. If the report has been
printed out with the [Print] fixed key then the name of the PDF file
corresponds to the report name. The date and time will be
appended so that the file name is always unambiguous. For reports
that are to be printed out in the method sequence with REPORT
command the name corresponds to the determination name.

Paper format: Select the paper format.

Security: Permissions for PDF file: |I|f the checkbox "No
content copying or extraction" is activated then no copy can
be made from the PDF report. If you do not want the report to be
printed out then activate the corresponding checkbox. "No
changing the document" is activated as standard. This means that
no alterations can be made. If no comments or form fields are to be
added or altered then activate the corresponding checkbox.

Print report additionally: If this checkbox is activated, the
report will be printed on the printer selected above additionally to
the generated PDF file.

[OK] accepts the settings, [Cancel] stops the input without accepting

the alterations.

PC Control / Touch Control
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3.24 Manual control

The following functions are available in the manual control:

e Measuring

e Dosing

e Controlling a USB Sample Processor

e Manual titration

e Stirring

e Requesting and setting remote lines

The manual control of devices that are not being used in the sequence
is also possible during a determination sequence (BUSY). The dialog
for manual control is opened with the [Manual] fixed key. With PC
Control an additional dialog window is opened so that the PC Control

dialog window and the manual control dialog window can be seen side
by side.

PC Control:

&= Click on [Manual].

=IManual Control
Manual control
Please select the desired function.
Le] ﬁj
pHI iC Measure : pL Dosing
mU mL
i stir # Ep Manual
|/ Titration
#0100
101_00200 Remote ﬁ P?Dacrgslseur
? Help <~ Back

You can open the online help for manual control with [Help]. In
manual control [Back] switches to the previous dialog. The Manual
control dialog window is closed with [X] (close). You can also close the
window when a manual run has been started and is not yet finished. In
manual control you can recognize when a run has been started by the
corresponding symbol in the status line (see Section 3.6).
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Touch Control:
&= Touch the [Manual] fixed key.

Manwal control

Please select the desired function.

Lu) C Eﬁj
F)}{I Measure Dosing
lmL
ﬁ Stir I & EP il
f Titration

stk 11 011) Sample
Remote oo Processor

= A 1

Selecting the control device

If you have connected several control devices then, after selecting the
function, possibly you have to select the control device (Titrando, USB
Sample Processor etc.) that you want to work with. The respective
device names are displayed. The name and further settings are
configured under System/Device manager (see Section 3.10).

Manual control / D

Please select the desired device.

‘ Titrando 1 ‘

‘ Titrando 2 ‘

‘ Sample Processor ‘
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& Select the [Measure] function in the Manual control dialog.

Manual control / Measure

Device: Titrando 2

Sensor |pH electrode -

Measuring input |1

|

Measuring made | pH

Temperature 250 *C

Infa St

SENSOr

@ First select the sensor to be used for the measurement. All the
sensors defined under System/Sensors will be shown.

&= Select the Measuring input to which the sensor is connected.

&= Select the Measuring mode. The measuring modes that are suitable
for the connected sensor will be shown.

& If a temperature sensor is connected then the temperature will be
measured automatically. You can also enter the temperature
manually here. This temperature is used for automatic temperature
compensation for pH measurements if no temperature sensor is
connected. This parameter is not available for the measuring mode
T (temperature).

The most important sensor data (sensor name, comment, sensor type
and, for pH and ISE electrodes, the calibration data) is shown under
[Info sensor].

& Press [Start] to start the measurement. The display switches
automatically to the display of measured value.

Measured values display

Device: Titrando 2
Sensor: pH electrode

pH 2.486
25.0°C

manual

Stop

The display of measured value shows the current measured value,
the type of temperature measurement (Pt1000, NTC or manual) and the
measuring temperature. The measurement is terminated with [Stop].
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3.24.2 Dosing

PC Control / Touch Control

In the dialog Manual control/Dosing you can dose manually and
prepare or empty dosing devices. You can also check which dosing
devices are connected and which exchange or dosing units are
attached.

&= Select the [Dosing] function in the Manual control dialog. If
several dosing devices are connected to a control device then the
dialog for selecting a dosing device will be opened. If only one
dosing device is connected then the properties of this dosing
device will be shown directly:

Manual control £ Dosing

Device: Titrando 2

Please select the desired dosing device.

‘ Dosing dev. 1 (803) ‘ 0.1 W MaH

‘ Dosing dev. 2 (800) ‘ 12

‘ Dosing dev. 3 (BE3) ‘ Exchange unit 10 mL

‘ All dosing devices ‘

For every dosing device the connection (MSB 1 to 4) and the type
are shown on the button. With type 8XX dosing devices with an
intelligent exchange unit or dosing unit the titrant will be shown to the
right. With type 6XX or 7XX dosing devices only the cylinder volume of
the exchange or dosing unit will be shown. If the exchange or dosing
unit is not (correctly) attached to a connected dosing device then "---"
will be shown. If a dosing device is busy with the determination
sequence then this will be indicated accordingly with "Manual busy".

With [A1l dosing devices] you can carry out the commands Fill,
Prepare and Empty for several dosing devices of a control device at
the same time.

&= Select the dosing device to be controlled manually.

Wanual control £ Dosing device 2

Device: Titrando 2

Dosing dev. type 800

Cylinder wvolurme 50 mL

Titrant 12
Titer 0.997
Em Prepare Fill Hosing Dosin
pty P fixeed wol g
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For type 8XX dosing devices with an intelligent exchange unit or dosing
unit the data stored on the data chip will be displayed.

For type 6xx or 7xx dosing devices you can select a titrant from the
titrants configured under System/Titrants. Only those titrants which
are suitable for use with the corresponding type of dosing device will be
shown in the selection list, i.e. dosing units for Dosinos and exchange
units for Dosimats. The cylinder volume is checked when dosing is
carried out.

hanual control / Dosing device 3

Device: Titrando 2

Dosing dev. type B85

Cylinder volume 10 mL

Titrant | AghO3 -
Titer 0.9984
) Dosing ;
Prepare Fill fiocd val Dosing

The details of the subdialogs are described on the following pages.

Dosing

Under manual control dosing will be carried out for as long as the
[Dose] button is pressed down.

& Press [Dosing] to open the dialog for manual dosing.

Daosing device 1/ Dosing

Device: Titrando 2
Titrant: 0.1 M NaCQH

Dosing rate mbLimin

Filling rate ’m’j mbLfmin
0.4950mL

Fill Dose

&= Enter the Dosing rate. The rate should be reduced for viscous
liquids. The maximum dosing rate depends on the cylinder volume
of the exchange or dosing unit used (see Section 3.8.6). Dynamic
means that dosing will be carried out quicker and quicker until the
maximum dosing rate has been reached (starting with 1 mL/min
and then doubling the dosing rate every 1.5 s). Dynamic can only be
selected when the dosing cylinder is filled. If dynamic dosing is
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selected then the dosing rate cannot be altered while dosing is
taking place.

& Enter the Filling rate. The rate should be reduced for viscous
liquids. The maximum filling rate depends on the cylinder volume of
the exchange or dosing unit used (see Section 3.8.6).

& You can carry out manual dosing with [Dose]. When a cylinder
volume has been added, the dosing cylinder will be refilled
automatically.

& You can refill the dosing cylinder with [Fill]. The shown volume
will be reset to 0.0000 mL.

If you exit the dialog with [Back] then the dosing cylinder will be refilled
automatically and the valve switched to the exchange position.
Dosing fixed volume

Under Dosing device/Dosing fixed volume you can add a specified
volume.

&= Open the dialog with [Dosing fixed volume].

Daosing device 1/ Dosing fixed vo

Device: Titrando 2
Titrant: 0.1 M MalOH

Yolume 0.10000 | mL
Dosing rate maximurm | * | mbLimin
Filling rate maximurm | * | mbLimin

Fill autormatic. [¥

Fill Start

& Enter the desired volume.

& Enter the Dosing rate. The rate should be reduced for viscous
liquids. The maximum dosing rate depends on the cylinder volume
of the exchange or dosing unit used (see Section 3.8.6).

& Enter the Filling rate. The rate should be reduced for viscous
liguids. The maximum filling rate depends on the cylinder volume of
the exchange or dosing unit used (see Section 3.8.6).

If the Fill automatically checkbox is activated then the dosing
cylinder will be refilled automatically after dosing has been carried out
and the added volume will be reset to 0.0000 mL in the volume display
(see below). If you want to carry out successive dosing cycles and if the
volumes that are already dosed are to be accumulated then deactivate
the checkbox. The added volume will only be reset to 0.0000 mL when
the dosing cylinder is refilled with [Fill].

& Press [Start] to start the addition of the preset volume. The
display switches automatically to the volume display.
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avice 1/ Dosing fixed volume

Device: Titrando 2
Titrant: 0.1 M MalOH

Specified volume 2000 mL

1.4457 mL

Hald Stop

The specified volume is shown above the volume that is already dosed.
If the Fill automatically checkbox is deactivated then the button
[Fill] is available additionally.

[Stop] is used to stop the addition. You can use [Hold] to interrupt the
addition and continue it with [Continue].

Fill

You can fill the dosing cylinder manually with the [Fill] function. The
piston and valve positions are shown during the filling process. Filling is
carried out at the maximum filling rate.

Prepare

The [Prepare] function is used to rinse the cylinder and tubing of the
exchange unit or dosing unit and to fill bubble-free. You should carry
out this function before the first determination or once per day.

The parameters defined for the titrant under System/Titrants for
preparing the exchange or dosing unit and the tubing parameters will
be used for rinsing (see Section 3.8.6). For every dosing device you can
define in the Device manager when a message is to be shown to
remind you that the dosing device has to be prepared (see
Section 3.10).

&= Start the preparation process with [Prepare]. The display switches
automatically to the live display.
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Dosing device 1/ Preparation

Device: Titrando 2
Preparing daosing device 1.
1=

Stop

Example: Exchange unit

Device: Titrando 2
Preparing daosing device 3.

Stop

Example: Dosing unit

Empty

The [Empty] function can only be carried out with dosing units. The
Empty function empties the cylinder and all the tubing of the dosing
unit. The parameters defined under System/Titrants for preparing the
dosing unit and the tubing parameters are used for emptying (see
Section 3.8.6).

You can use the empty and prepare functions to change easily the

reagent of a dosing unit without coming into contact with chemicals.

Proceed as follows:

& Empty the dosing unit with [Empty].

&= Carry out the [Prepare] function using a suitable solvent to rinse
the dosing unit.

@& Empty the dosing unit with [Empty].

&= Carry out the [Prepare] function using the new reagent.

183



3.24 Manual control

/3, Metrohm

184

3.24.3 Stir

All the connected stirrers can be controlled manually.

& Select the [Stir] function in the Manual control dialog.

Manual control £ Stir

Device: Sample Processar

Stirrer 1 (Tower)

Stirring rate i‘ Stop

Stirrer 3 (804

Stirring rate i‘ Start

The connection (MSB 1...4) and (in brackets) the stirrer type are
shown for each Stirrer.

&= You can increase the stirring rate with [t] or [+] and decrease it
with [+] or [-]. The stirring direction changes as the sign changes
("+" means counterclockwise and "-' means clockwise when seen
from above). The stirring rate can also be altered while the stirrer is
running. The default setting 8 corresponds to 1000 rpm (see
Section 4.1.5, Fig. 4.14).

&= [Start] starts stirring and [Stop] stops it.

If you have connected more than two stirrers then you can open the
dialog for the additional stirrers with [More stirrers].

If you have started a stirrer manually then it will not be switched off
automatically at the start of a determination. This means, for example,
that you can switch on the stirrer before the start of a determination in
order to dissolve the sample. The stirrer will continue to run during the
determination until it is switched off in the determination sequence.

If a stirrer is used in the determination sequence it can nevertheless be
controlled manually at the same time. You can, for example, use the
manual control to reduce the stirring rate of a stirrer which has been
started in the determination sequence.
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3.24.4 Manual titration

Manual titrations can be carried out in the pH, U (mV), Ipol (mV), Upol
(uA), concentration and T (°C) measuring modes.

&= Select the [Manual titration] function in the Manual control
dialog.

Manual control £ Manual titration

Device: Titrando 1

Dosing device |Dasing device 4 -

Titrant HCI
Measuring input 1
Sensor pH electrode

Measuring made pH

Stirrer | Stirrer 1 -

Parameter
Measure

Titration

&= Select a Dosing device. With intelligent exchange or dosing units
the Titrant contained in the exchange or dosing unit will be
displayed. With "non-intelligent" units the cylinder volume will be
shown.

& Select a Stirrer.

You can choose the measuring input, sensor and measuring mode
under [Parameter measure].

& Use [Parameter measure] to open the edit dialog for the
measuring parameters and enter these.

& Use [Titration] to open the live dialog for the manual titration.

hanual titration / Titration

Device: Titrando 1

pH  3.176
V  0.0000 mL

T manual 25.0 °C

Stirring rate i‘

Fill Dose

The live dialog shows the current measured value, the added
volume, the type of temperature measurement (Pt1000, NTC or manual)
and the measured temperature.

&= You can increase the stirring rate with [t] or [+] and decrease it
with [+] or [-]. The stirring direction changes as the sign changes
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("+" means counterclockwise and "-" means clockwise when seen
from above).

& You can carry out manual dosing with [Dose]. The dosing cylinder
will be refilled automatically when a cylinder volume has been
added. Dosing will be carried out for as long as long as the [Dose]
button is pressed down. The addition is always dynamic, i.e.
dosing will be carried out quicker and quicker until the maximum
dosing rate has been reached (starting with 1 mL/min and then
doubling the dosing rate every 1.5 s).

& Read the added volume.
&= You can refill the dosing cylinder with [Fill]. The shown volume
will be reset to 0.0000 mL.

If you exit the dialog with [Back] then the dosing cylinder will be refilled
automatically and the valve switched to the exchange position.

At the remote box you can set output lines manually. The status of the
input lines is scanned automatically.

& Select the [Remote] function in the Manual control dialog.

Manual control /£ Remote

Device: Titrando 2

Inputs Cutputs

Femate box 3 00000000 | 00000000000001 H v ‘

Set

The current status of the input lines will be shown for each connected
remote box. The output lines can be set. The input and output lines are
always numbered from right to left starting with 0. Consequently, the
output line 0 is set with the signal "00000000000001". Please consult the
online help for entering the binary pattern. You can select binary
patterns defined in the selection list under System/Templates.

&= The binary patterns defined under Outputs are set with [Set].
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3.24.6 USB Sample Processor

With a connected USB Sample Processor you can trigger any
movement or function manually. You can end lift and rack movements
prematurely with [Stop].

& In the dialog Manual control select the function [Sample

Processor].
Manual control /£ Sample Processor
Device: Sample Processar

Taower 1 7
Lift position O mm Rack position -

HD.”.‘E T Previous MNext

position

Wark ¢

position

Rack .

racet Pump Lift Rack pos. Ext. pos.

& [Rack reset] must be pressed if you have positioned a new rack
or have carried out alterations to the current rack table in the device
manager without having them transferred directly afterwards to the
USB Sample Processor (see Section 3.10.5). The lift and rack are
then moved to the zero position, the rack code is read off and the
corresponding rack data is transmitted to the USB Sample
Processor. The USB Sample Processor is now not at a valid rack
position, this is indicated under Rack position by "--". This rack
reset corresponds to the method command RACK or the method
start option Rack reset.

&= If you have connected a USB Sample Processor equipped with 2
towers then you must first select the tower to be used for the
following manual operation: Tower 1 or Tower 2. When viewed from
the front Tower 1 is at the right and Tower 2 at the left.

Lift position and Rack position give the current position of the lift
and rack at any time for the selected tower. After a new start or a rack
reset the rack is at the zero position. This is indicated with "--".

Note!
ﬂ Please remember that for all the following lift movements a valid
current rack position must be indicated! Otherwise a corresponding
error message Wwill appear. Carry out a MOVE command or move to a
valid rack position with [Previous] or [Next].

&= [Home position] moves the lift to the 0 mm position, i.e. to the
uppermost stop.

& [Work position] moves the lift to the previously defined work
position. This is defined in the rack table (see Section 3.70.5) of the
current rack or can be assigned directly under [Lift] (see below).
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&= The two arrows [t] and [+] can be used to move the lift directly up
and down for as long as the button is kept pressed down. The
current lift position is shown continuously.

& [Previous] and [Next] rotates the previous or next rack position
such that it is placed in front of the selected tower or robotic arm.
Pump

&= Activate [Pump] in order to access the control of the pumps. You
can now turn the pumps on and off. Two pumps that can be
controlled are always shown for each tower. Two connections for
external pumps are available if no pumps are installed.

Lift

&= With [Lift] you can access the control of the lift.

Sample Pr

Tower 1

Current lift pos. 0 mm

Mowe ta lift pos. Work position ‘ - ‘ mm

Lift rate 25 ‘ mmi's

Assignm.

lift pos. Star

&= Select the predefined lift positions under Move to lift pos. or
enter the required lift position and press [Start]. The lift is moved
to the required position.

The rate defined under Lift rate is only valid for manual control. A
separate lift rate can be defined in the command LIFT for automatic
operation.

The predefined lift positions are specified in the Device manager in the
current rack table (see Section 3.70.5). They can also be assigned
directly here:

& Move the lift to the position that you want to set as a new predefined
lift position. Either use the [t] and [¥] buttons or enter the required
lift position in mm in the subdialog Lift and press [Start].

& With [Assignm. lift pos.] you can access the predefined lift
positions that you can now assign to the current lift position.
Depending on the current rack position, each lift position that can
be set is now available:

General rack position (not an external position, not a special beaker):

A work position, a shift position, a rinse position and a special position
can be defined for general rack positions.
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Current lift pos. 80 mm

Paosition name | Position height
Work position 130 mm
Shift position | a0 mm
Rinse position 100 mm
Special position 0 mm

Assign

Special beaker:

An individual specific work position can be defined for each special
beaker. The shift, rinse and special position of the affected tower are
taken from the general rack positions.

gnment lift positio

Current lift pos. 130 mm

Paosition name | Position height
Work position 130 mm
Shift position | -

Rinse position -
Special position -

Assign

External position (with Swing Head only):

With the external positions a specific work position can be defined for
each of the four positions. A shift and rinse position can only be defined
for all four external positions together. No special position can be

assigned here.

Current lift pos. 70 mm

Paosition name | Position height
Work position 110 mm
Shift position | 35 mm
Rinse position 70 mm

Special position -

Assign
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&= Select the required lift position and press [Assign].

Move to rack position

& [Rack pos.] accesses the selection of the special beaker
positions.

Sample Pro

Tower 1

Current rack pos. 1

Rack position 1 =
Special beaker 1
Shift rate 20 | s
Shift direction |auta "
Swing rate ots) ‘ s
Start

&= Select the required entry under Rack position or enter an absolute
rack position and press [Start]. The required rack position is
moved to.

Only those special beakers will be offered for selection that are defined
in the current rack table (see Section 3.70.5).

The shift rate and the shift direction of the sample rack can be
changed here. If the option "auto" is selected as shift direction, then the
sample rack rotates automatically in the direction in order to result in
the shorter way. "+ means that the direction of rotation is always
counterclockwise and "=' means that the direction is always clockwise.
The swing rate is the speed of the robotic arm.

External positions
& With [Ext. pos.] you access the selection of the 4 external

positions.
Sample Pro or / External position
Tower 1
Lift position 100 mm Angle aono -

4 - —»

¢ Swing rate 4| s

External position 1 “ - ‘ °

Mowe to ext. pos.

Assignm. Assignm.
Ext. pos. lift pos. Start
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& The [+] and [*] arrows move the robotic arm to the left or to the
right, respectively. As soon as you release the arrow key the current
angle position will be shown.

@ With [Assignm. Ext. pos.] you can now assign a swing angle to
the individual external positions.

& Under Move to ext. pos. you can select the required external
position directly or you can also enter a swing angle. Pressing
[Start] moves to the corresponding angle position.

The buttons for setting the lift position only become active when the
robotic arm is moved to an external position with [Start]. You can
move the lift to the required lift position with the [*] and [¥] keys. With
[Assignm. lift pos.] you can assign a work position to each of the
individual external positions and also assign a shift and rinse position
for all four external positions together. These settings can also be made
in the properties of the Swing Head (see Section 3.70.5). When moving
to an external position or a certain angle by pressing [Start] you can
define the speed of the robotic arm with Swing rate.
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All the parameters for the method commands, from which a list of
commands can be constructed, are explained in this section. How you
can insert an individual command in the list of commands is described
in Section 3.16.2. The way of selecting a command from the list and ed-
iting it is described in Section 3.16.1.

With many numerical inputs you can also enter a special value (e. g.
off) or a result that has previously been calculated (e. g. R1) instead of
a number. With PC Control you can enter the special value with the ar-
row to the right of the input field. The result variables are entered di-
rectly via the PC keyboard. Numerical input for Touch Control is de-
scribed in Section 3.1.4.

Parameters which are available as direct parameters (see Sec-
tion 3.16.5) are marked with (d). For further details about individual
parameters, €. g. the input range and default values, please use the
context-sensitive online help (see Section 3.3.3).

The titration, measuring and calibration commands as well as the
evaluations cannot be carried out with the 846 Dosing Interface be-
cause this device doesn't have a measuring interface.

An overview of the devices and their titration and measurement modes
can be found in the appendix in Section 6.6.

4.1 Titrations

PC Control / Touch Control

The following titration modes are available:

o Dynamic equivalence point titrations (DET) with dynamic incre-
mental reagent addition for all standard titrations. The volume in-
crements vary as a function of the slope of the curve. An attempt is
made to achieve constant measured value alterations with each re-
agent addition. The optimal volume for dosing is determined from
the measured value alterations of the previous reagent additions.
Measured value acceptance is drift-controlled (equilibrium titration)
or after a waiting period. Equivalence points are evaluated automa-
tically.

AU/mv

V7mL
Fig. 4.1: Reagent addition for DET
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o

Note!
As the reagent addition in DET depends on the measuring data, the
titration curve should not vary too much from an S-shaped curve.

Monotonic equivalence point titrations (MET) with reagent addi-
tion at constant volume increments for titrations with relatively high
signal variations or suddenly occurring potential jump and for slow
titrations or slowly responding electrodes. Measured value accep-
tance is drift-controlled (equilibrium titration) or after a waiting pe-
riod. Equivalence points are evaluated automatically.

A U/mV

V7mL
Fig. 4.2: Reagent addition for MET

Endpoint titrations (SET) for rapid routine determinations by titra-
tion to a preset endpoint (e. g. titrations according to special stan-
dards) and titrations in which an excess of reagent must be
avoided. The termination of the titration at the endpoint is either
drift-controlled or after a waiting period. The volume that has been
added when the endpoint is reached gives the calculable reagent
consumption.

AU/mV
EP

1
1
1
1
1
1
/o
1
1 1
1 1

: H >

i i V/mL

t/s : :
A
|
T
1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1

[ [ [} g

Initial I Continuous IControll VimL

addition addition range

Fig. 4.3: Reagent addition for SET
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o Karl Fischer titration (KFT) for determining the water content by
the Karl Fischer method with automatic pre- and post-conditioning.
A typical feature of the Karl Fischer titration is the controlled reagent
addition, which depends on the control difference (current meas-
ured value — endpoint), with the aim of reaching the measured value
given as being the predefined target endpoint as quickly and accu-
rately as possible. Overtitrating is avoided to a great extent. The ti-
tration termination at the endpoint takes place either drift-controlled
or after a waiting period. The volume added up to the endpoint
gives the calculable reagent consumption.

AU/mv
KFT Ipol
i
1
1
1
!
! 1
; i »\//mL
b
! 1
At/s : :
LA
g
1 i :
I I I
1 I I
1 I I
ﬁ |
: b »V/mL
T ) ' T »Vim
Initial ' Continuous 1 _i Control
addition addition i I range
L
! 1
I I
I I
AllLA i i
b
I EP
i
i
! 1
A
KFT Upol i i
i i
P
. »\//mL

Fig. 4.4: Reagent addition for KFT

The measuring modes pH (potentiometric pH measurement), U (po-
tentiometric voltage measurement), Ipol (voltametric measurement with
selectable polarization current) and Upol (amperometric measurement
with selectable polarization voltage) can be selected for all titrations.
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e Endpoint titrations while holding the measured value con-
stant. pH STAT is the most frequently used titration. A reagent is
used to dose to a preset measured value (control point). This con-
trol point is kept constant by titrating the reaction product continu-
ously with the reagent. The STAT titration keeps the control point
constant until the preset stop condition has been reached. The
STAT titration is used, for example, in enzymatic analysis. The dos-
ing rate resulting from holding the control point constant provides
information about enzyme activity.

AUmv

Control
point

Control range

VimL VimL

S g S

»
»>

t/s
Fig. 4.5: Reagent addition for STAT

pH and U are the only measuring modes that are available for the
STAT titration.
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4 Parameters

4.1.1 Dynamic equivalence point titrations (DET) and monotonic
equivalence point titrations (MET)

Start conditions

Titration parameters

PC Control / Touch Control

For equivalence point titrations (DET, MET) the parameters are identical
except for a few exceptions. Both modes are described together here.

Under Start conditions the parameters for the initial addition of titrant
and for the initial measured value (measured value before start condi-
tions are processed) can be edited:

Start volume (d): Volume which is added before the start of the ti-
tration. Under Dosing rate (d) you can enter the rate at which the
start volume is added.

Pause (d): Waiting period which is to elapse before the start of the
titration after the start conditions have been fulfilled.

Start measured value (d): Measured value at which the initial dos-
ing is stopped. Under Dosing rate (d) you can enter the rate to be
used until the start measured value or the start slope have been
reached.

Start slope (d): Slope (measured value per unit volume) at which
the initial dosing is stopped. Under Dosing rate (d) you can enter
the rate to be used until the start measured value or the start slope
has been reached.

The start conditions are processed in succession: 1. Start volume,
2. Start measured value, 3. Start slope, 4. Pause.

Parameters for the Initial measured value:

Signal drift (d): Drift, i.e. the alteration in the measured value per
minute, which has to be reached before the measured value will be
accepted.

Waiting time min. (d): The measured value is not accepted until
the minimum waiting time has elapsed, even if the measured value
drift has already been reached. The minimum waiting time is only
important for drift-controlled measurements.

Waiting time max. (d): If the signal drift is switched off or has not
yet been reached then the measured value will be accepted after
the maximum waiting time has elapsed.

Under Titration parameters you can edit the parameters for the titra-
tion procedure:

Titration rate (d): Three predefined sets of parameters can be
selected for the titration rate (see Table on p. 799). If individual titra-
tion parameters need to be adapted you should select the setting
User and edit the individual titration parameters under User-
defined Parameters.

Temperature (d): Manually entered titration temperature. If a tem-
perature sensor is connected and the temperature measurement is
set to automatic or continuous under Sensor (see Section 4.1.5)
then the temperature will be measured continuously. The value is
used for temperature compensation in pH measurements.
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The User-defined Parameters differ for dynamic equivalence point ti-

| Userdtined parameers trations (DET) and monotonic equivalence point titrations (MET).

198

User-defined titration parameters for DET and MET

DET: Measuring point density (d): A small value means small
volume increments, i.e. a high measuring point density. The curve
then shows all the finest details which also include noise; this could
cause unwanted equivalence points to be found. A larger value, i.e.
a smaller measuring point density, permits quicker titrations. If you
are using a dosing device with a small cylinder volume then a
smaller measuring point density value may be beneficial. However,
you should also set a smaller measured value drift and a higher EP
criterion at the same time.

DET: Minimum (volume) increment (d): This smallest permitted vol-
ume increment is added at the start of the titration and with steep
curves in the equivalence point region. Very small values should
only be used if a low titrant consumption is expected, as unwanted
equivalence points could be evaluated.

Note!

It is not advisable to select similar volumes for the minimum and
maximum increments. For these applications monotonic equivalence
point titration (MET) is more suitable.

DET: Maximum (volume) increment (d): A maximum volume incre-
ment should be selected when the titrant consumption up to the
equivalence point is expected to be very small, a start volume is to
be added until just before the equivalence point is reached or if the
change of direction in the potential jump region is very abrupt, as
otherwise it is easy to add too large a volume in the equivalence
point region. The value should not be less than 1/100 cylinder vol-
ume.

MET: Volume increment (d): Volume to be added at each dosing
step. The choice of the correct volume increment is a basic re-
quirement for achieving high accuracy. A good guideline is 1/20 of
the expected EP volume. For steep jumps the volume increment
should tend toward 1/100 and for flat jumps toward 1/10 of the EP
volume. Small volume increments are used for determining blank
values or with very asymmetrical curves. The accuracy of the
evaluation cannot be increased by using smaller increments as the
measured value alterations between two measuring points are then
of the same order of magnitude as the noise.

Dosing rate (d): Rate at which the volume increment is added. The
maximum dosing rate depends on the cylinder volume of the ex-
change or dosing unit used (see Section 3.8.6).

Signal drift (d): Drift, i.e. the alteration in the measured value per
minute that has to be reached for measured value acceptance. This
type of titration is often known as an equilibrium titration. off means
that the measured value acceptance takes place when the maxi-
mum waiting time has elapsed. This may be advisable if the titration
reaction occurs slowly or if the electrode has a slow response.
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o

Note!

A constant measured value is often only achieved after a certain
time, as mixing and possibly the reaction itself require a certain time.
The response time of an electrode can also increase with time, i.e.
reaching a constant measured value takes longer and longer. In such
a case drift-controlled measured value acceptance is particularly
advisable, as the measured values are only accepted when equilib-
rium has almost been achieved.

Waiting time min. (d): The measured value is not accepted until
the minimum waiting time has elapsed, even if the measured value
drift has already been reached. The minimum waiting time is only
important for drift-controlled measurements.

Waiting time max. (d): If the signal drift is switched off or has not
yet been reached then the measured value will be accepted after
the maximum waiting time has elapsed. If the waiting time has not
been newly entered then a waiting time that is suitable for the drift

will be calculated automatically according to the following equation:
Waiting time =150/+/Drift + 0.01+5

o

Note!

Select titration rate optimal when you are developing a new titra-
tion method. This parameter is suitable for virtually all titrations and
only needs adaptation in special cases.

Parameters for predefined titration rates for DET and MET

Titration rate slow optimal fast
DET Meas. point density 2 4 6
Min. vol. increment 10.00 uL 10.00 uL 30.00 uL
Max. vol. increment off off off
MET Volume increment 0.05000 mL 0.10000 mL 0.20000 mL
DET and | Dosing rate maximum maximum maximum
el Measured value drift 20.0 mV/min 50.0 mV/min 80.0 mV/min
20.0 pA/min 50.0 uA/min 80.0 uA/min
Waiting time min. O0s Os Os
Waiting time max. 38s 26s 21s
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Stop conditions

200

Paot. evaluation

The conditions for terminating the titration are defined under Stop con-
ditions:

e Stop volume (d): Stops when the preset volume (including start
volume) has been added since the start of the titration. The stop
volume should be adapted to suit the sample weight or the titration
vessel size.

e Stop measured value (d): Stops when the preset value for a meas-
uring point has been exceeded or undercut since the start of the ti-
tration.

e Stop EP (d): Stops when the preset number of equivalence points
has been found.

e Volume after EP (d): When the number of equivalence points de-
fined under Stop EP has been found this volume will be added. In
this way the curve can be continued after the equivalence point has
been reached.

e Stop time (d): Stops when the preset time (including start condi-
tions) has elapsed since the start of the titration.

If several stop conditions have been set then the first criterion to be ful-
filled will stop the titration.

e Filling rate (d): Rate at which the dosing cylinder is refilled after
the titration. The maximum filling rate depends on the cylinder vol-
ume of the exchange or dosing unit used (see Section 3.8.6).

Under Potentiometric evaluation the parameters for the evaluation
of the titration curve, i.e. for automatic equivalence point recognition,
are edited:

e EP criterion (d): The set equivalence point criterion is compared
with the ERC (Equivalence point Recognition Criterion) which has
been found. Equivalence points whose ERC is smaller than the set
EP criterion will not be recognized (see p. 203 and p. 204). The de-
fault value is suitable for most titrations.

e EP recognition (d): This parameter allows you to filter out the
endpoints you are looking for. Either all the equivalence points can
be recognized, or only those which meet particular criteria: the
greatest (only the EP with the largest ERC, i.e. the steepest jump),
the last (only the last EP to be found), ascending (only EPs with a
positive titration curve slope), descending (only EPs with a negative
titration curve slope).

e Set windows: Up to nine ranges (windows) can be defined on both
the measured value axis as well as on the volume axis. Only equiva-
lence points in the preset windows will be recognized and num-
bered according to the window (e. g. EP2 in window 2).

A window defines a range in which an equivalence point is expected.
Equivalence points outside this range will not be recognized. Setting
windows is advisable when interference and unnecessary equivalence
points are to be suppressed. The list of windows is opened with [Set
windows].
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1 DET pH Oynamic pH titration
ND.|_ Lower limit | Upper limit
1 pH 2.000 pH 3.000
2 pH 5.000 | pH 6.000
MNew Delete Edit

When the list is opened for the first time you will see that it already con-
tains a window which covers the whole measured value or volume
range. You can add and edit new windows with [New]. The selected
window can be removed from the list with [Delete]. You can use
[Edit] to adapt the upper and lower limits for the selected window. All
calculable variables can also be applied as result variable R1...R9. This
means that you have to define the results in a preceding CALC com-
mand. If results are used as limits, only one window can be set then.
Windows must not overlap but may touch one another. Equivalence
point recognition criteria can be defined for each window. Please note
that no direct parameters can be defined for setting windows.

Set windows / Edit

02 DETpH Oynamic pH titration ‘

Laower limit F1| mL

Upper limit R2| mL

EF criterion

EF recognition |first

1L,

e Lower limit: Measured value or volume for the lower limit of the
window.

e Upper limit: Measured value or volume for the upper limit of the
window.

e EP criterion: The set equivalence point criterion is compared with
the ERC (Equivalence point Recognition Criterion) which has been
found. Equivalence points whose ERC is smaller than the set EP cri-
terion will not be recognized (see below). The default value is suit-
able for most titrations.

e EP recognition: Only equivalence points which fulfill particular cri-
teria will be recognized: the first (only the first EP to be found), the
greatest (only the EP with the largest ERC, i.e. the steepest jump),
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the last (only the last EP to be found), ascending (only EPs with a
positive titration curve slope), descending (only EPs with a negative
titration curve slope).

Only one equivalence point will be recognized per window. The num-
bering of the equivalence point (EP) is determined by the numbering of
the window (e. g. EP2 in window 2), so that even if EPs are missing the
calculations will still be carried out with the correctly assigned EP vol-
umes.

AU/mv AU/mV

u. limit 1

EP window 1

EP1
1. limit 1

V/mL VimL

Fig. 4.6: Equivalence point recognition and numbering in windows

In the first example in Fig. 4.6 two equivalence points have been recog-
nized in two different windows (EP1 in window 1 and EP2 in window 2).
In the second example two equivalence points have been recognized in
a single window, but only the first one will be recognized and the sec-
ond jump will not. In order that the user can recognize that more than
one equivalence point has been found in the set window, EP1 is
marked with a ‘4’ in the result display. In addition, the message Sev-
eral EPs in the window will be entered in the list of messages.

The evaluation of the titration curve and therefore the EP criterion for
the recognition of the equivalence points is different for dynamic
equivalence point titrations (DET) and monotonic equivalence point ti-
trations (MET).

Evaluation and equivalence point criterion in the DET mode

Equivalence points (EPs) are determined in a similar manner to that de-
scribed in the Tubbs method (C.F. Tubbs; Anal. Chem 26 (1954) 1670-
1671, quoted in Ullman 5 (1980) 659). The volume of the equivalence
point (V) is shifted from the point of inflection towards the smaller circle
of curvature for real asymmetric titration curves.
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Fig. 4.7: Tubbs method for determining the equivalence point

The figures shows that the evaluation also requires measuring points
after the equivalence point too.

For the recognition of the EPs found the set EP criterion is compared
with the ERC (Equivalence point Recognition Criterion) found. The ERC
is the first derivative of the titration curve combined with a mathematical
function which is more sensitive for flat jumps than for steeper ones.
EPs whose ERC is smaller than the set EP criterion will not be recog-
nized. The ERC for each found and recognized EP will be shown under
Results/Curve/EP Details. If you subsequently adapt the EP criterion
so that more or fewer EPs are recognized, you can trigger the re-
evaluation under Results with [Recalculate].

Curve / EP details
11 DET U Dynamic U titration
Endpaint 1
Yolume 27083 mL EF1
Measured value 197 my Em1
ERC 675 EF1
Tirme N7 s ED1
Temperature 250 °C ET1
Endpaint 2
Yolume 592237 mL EFZ
Measured value S2078 my En2
ERC 154 EF2
Tirme 831 s ED2 |
Temperature 250 *C ETZ2 ~|

For dynamic equivalence point titrations you can also show the ERC in
addition to the titration curve. If the difference between the ERCs of the
endpoints is large enough you will also be able to read off a sensible
value for the EP criterion from the curve.
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Results / Curve

11 DET U Dynamic U titration

U [m] ERL
200 : : : &0

100

D_
-100 i
-200 i

-300

-400
0

g
U [nl]

EF ) Curve
details WP list options

In the example shown an EP criterion of 20 would make sense if only
the first equivalence point is to be recognized.

Evaluation and equivalence point criterion in the MET mode

The equivalence points (EPs) are localized by a procedure based on
the Fortuin method which has been adapted by Metrohm for numerical
methods. A search is made for the largest measured value alteration
(A,). The exact EP is determined by using an interpolation factor p; this
depends on the A-values before and after A,

VEp:V0+pAV

Ve = EP volume, V, = total volume added before A,, AV = volume in-
crement, p = interpolation factor according to Fortuin

For the recognition of the EPs found the set EP criterion is compared
with the ERC (Equivalence point Recognition Criterion) found. The ERC
is the sum of the measured value alterations before and after the jump:

’An—2| + |An—1|+|An| + |An+1 | + |An+2|

(In certain cases only three or only a single summand are taken into ac-
count.)

EPs whose ERC is smaller than the set EP criterion will not be recog-
nized. The ERC for each found and recognized EP will be shown under
Results/Curve/EP Details. If you subsequently adapt the EP criterion
so that more or fewer EPs are recognized, you can trigger the re-
evaluation under Results with [Recalculate].
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Curve / EP details
01 MET U Monotonic U-Titration
Endpoint 1

Wolume

Measured value

ERC

Time

Temperature
Endpaint 2

Yolume

Measured value

ERC

Time

Temperature

27103 mL EP1
-133 my En1
1294 mv EF1
279 s ED1
250 °C ET1

52320 mL EP2
-2084 my Em2
19.8 mv EF2
109 s EDZ
250 °C ET2

KT

The parameters for Control device, Sensor, Dosing device and
Stirrer are described in Section 4.1.5.

Titration sequence for DET and MET

Start of titration
command

(Switch on stirrer)

Measure initial
measured value

(Start conditions:
start volume
start meas. value
start slope
pause)

Titration:
add increments
accept measured
values

Stop conditions

(Switch off stirrer)

Fill dosing
cylinder

The stirrer is switched on after the start.

The initial measured value is measured.

The start volume is added with the start conditions
being processed in succession. No measuring
points are entered in the list of measuring points.
The pause interval is allowed to elapse.

Volume increments are added during the titration
and a measuring point is entered on the list of
measuring points after each increment. Measured
value acceptance is either drift-controlled (equilib-
rium titration) or a fixed waiting time is allowed to
elapse. The first criterion to be fulfilled applies.

The first criterion to be fulfilled applies for stopping
the titration.

The stirrer is switched off.

After the end of the titration the dosing cylinder is
refilled automatically.

Optional steps are shown in brackets.
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4.1.2 Endpoint titrations (SET)

Under Start conditions the parameters for the start volume of titrant

St el s and for the measurement of the initial measured value are edited:

Pause 1 (d): Waiting time, e. g. for electrode equilibration, before a
start volume is added.

Start volume (d): Volume which is added before the start of the ti-
tration. Under Dosing rate (d) you can enter the rate at which the
start volume is added.

Pause 2 (d): Waiting time which is allowed to elapse before the start
of the titration after the start volume has been added.

Parameters for the Initial measured value:

Contral parameters

User-defined parameters

206

Signal drift (d): Drift, i.e. alteration in the measured value per
minute, which has to be reached before the measured value will be
accepted.

Waiting time min. (d): The measured value is not accepted until
the minimum waiting time has elapsed, even if the measured value
drift has already been reached. The minimum waiting time is only
important for drift-controlled measurements.

Waiting time max. (d): If the signal drift is switched off or has not
yet been reached then the measured value will be accepted after
the maximum waiting time has elapsed.

Editing the Control parameters for endpoint 1 and endpoint 2:

EP1 at (d): Measured value for the first endpoint.

Titration rate (d): Three predefined sets of parameters can be
selected for the titration rate (see Table on following page). If indi-
vidual titration parameters need to be adapted you should select
the setting User and edit the individual titration parameters under
User-defined Parameters.

‘ Editing the User-defined Parameters:

Dynamics (d): The dynamics defines the measured value range
(control range) before the preset endpoint. In the control range dos-
ing is controlled by the Minimum rate. The closer the endpoint, the
slower the dosing until the Minimum rate has been reached. The
larger the control range, the slower the titration. Outside the control
range dosing is carried out continuously at the Maximum rate.

Maximum rate (d): Rate at which dosing is carried out outside the
control range. The maximum dosing rate depends on the cylinder
volume of the exchange or dosing unit used (see Section 3.8.6).

Minimum rate (d): This parameter determines the dosing rate right
at the start of the titration and in the Dynamic range at the end of the
titration. It has a decisive influence on the titration rate and therefore
on the accuracy. The smaller the selected minimum rate, the slower
the titration.
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Parameters for the predefined titration rates for SET

Titration rate slow optimal fast
SET Control range 5.000 pH 2.000 pH 0.500 pH
(Dynamics) 300.0 mV 100.0 mV 30.0 mV
40.0 uA 10.0 LA 5.0 uA
Max. rate 1.00 mL/min 10.00 mL/min maximum
Min. rate 5.00 uL/min 25.00 uL/min 50.00 uL/min

Optimizing the control parameters

Reagent addition takes place in three phases during the titration:

Initial addition: during this phase the dosing rate increases con-
tinuously. It starts with the Minimum rate and increases to the
Maximum rate.

Continuous addition: addition is carried out at the Maximum rate
until the control range is reached.

Control range: in this range addition is finely controlled. Shortly
before the endpoint is reached addition is only carried out at the
Minimum rate.

AU/mV
EP

[l
1
1
1
1
1
/!
1
1 1
1 1

P .

i i VimL

At/s : :
A
=
T
1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1

T T ; >

Initial Continuous Control VimL

addition addition range

Fig. 4.8: Reagent addition during endpoint titrations with SET

Set a large Control range for steep curves and a small control range
for flat ones. A good approximation for the start of the control range is
given by the point where the tangents intersect:

PC Control / Touch Control
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End
point 2

steep curves flat curves
AU/mV A U/mV

Control
range Control

range

; V/mL VimL

Fig. 4.9: Control range size

Editing the parameters for the Stop criterion:

e Stop criterion (d): The titration stops when the endpoint has
been reached and the stop criterion has been fulfilled. The titration
can be stopped when a particular (volume) drift has been
achieved or after a preset time. If no stop criterion has been se-
lected the titration will not be stopped. The Stop conditions (see
following page) will always stop the titration even if the stop criterion
has not been fulfilled.

o Stop drift (d): If the endpoint and the stop drift have been
reached the titration will be stopped.

o Delay time (d): After the endpoint has been reached the preset
time will be allowed to elapse after the last addition before the titra-
tion is stopped.

In older instructions the Delay time was usually defined as the Stop
criterion. The stop criterion time means that the endpoint must be
exceeded for a certain time: the Delay time. The same Delay time with
different very small volume increments (depending on the volume of the
exchange or dosing unit, see below) means different switch-off points.
In contrast, if drift is used as the stop criterion then the switch-off
point will always have the same curve slope dV/dt.

You can use the switch-off time in the following way to calculate the
maximum stop drift to be used: the size of the last increment to be
added depends on the volume of the attached exchange unit. With a
20 mL exchange unit (10'000 pulses per cylinder volume) — number of
impulses depends on the dosing device — the smallest possible incre-
ment is 2 uL. With a delay time of 5 s this means that the last 2 uL of re-
agent to be added must be sufficient for 5 s or longer. This results in a
drift of < 2 uL/5 s = 24 uL/min. The drift can be smaller than 24 uL/min
as we do not know whether the last increment would also have been
sufficient for 10 s. This means that if you have previously worked with a
20 mL exchange unit (10'000 pulses per cylinder volume) and 5s
switch-off delay then you should set a value of < 24 ul/min as the stop
drift.

The control parameters for Endpoint 2 are the same as for Endpoint 1.
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The parameters for the titration sequence are edited under Titration
‘ Titration parameters par‘ameters:

e Titration direction (d): The titration direction is normally deter-
mined automatically from the initial measured value and the set
endpoint. It is recommended that, whenever possible, a positive or
negative alteration of the measured value is entered. If two end-
points have been set then the titration direction will be defined
automatically. In this case the setting will be ignored.

o Extraction time (d): The titration takes place during this time. The
titration will not be stopped until the extraction time has elapsed
(even if the EP has already been reached). The entry of an extrac-
tion time may be advisable, e. g. for the titration of sparingly soluble
samples.

o Temperature (d): Manually entered titration temperature. If a tem-
perature sensor is connected and temperature measurement is set
to automatic or continuous under Sensor (see Section 4.1.5) then
the temperature will be measured continuously. The value is used
for temperature compensation in pH measurements.

o Time interval MP (d): Time interval for entering a measuring point
in the list of measuring points.

The conditions for terminating the titration are defined under Stop con-
ditions if this does not occur automatically because either the set
endpoint has not been reached or the stop criterion has not been ful-
filled:

e Stop volume (d): Stops when the preset volume has been added
since the start of the titration. You should adapt the stop volume to
suit the size of your titration vessel in order to prevent it from over-
flowing.

e Stop time (d): Stops when the preset time has elapsed after the
start conditions have been fulfilled.

Stop conditions

If several stop conditions have been set then the first criterion to be ful-
filled will stop the titration.

e Filling rate (d): Rate at which the dosing cylinder is refilled after
the titration. The maximum filling rate depends on the cylinder vol-
ume of the exchange or dosing unit used (see Section 3.8.6).

Under Conditioning (d) the conditions for pre- and reconditioning are
defined. With conditioning switched on, the first time that the method is
started only the command to start conditioning will be executed. None
of the other commands will be processed yet. The solution in the titra-
tion cell is titrated to the endpoint with the given control parameters and
is then kept there continuously. The method sequence itself only starts
when [Start] is pressed again.

e Start drift (d): As soon as this volume drift is undercut "Condi-
tioning OK" appears and the titration method can be started.

e Drift correction (d): The EP-volume can be drift-corrected. With
auto the volume drift value at the start of the titration will be taken
over automatically, multiplied by the drift correction time and sub-
tracted from the EP-volume. The drift correction time is the time in-

Conditianing
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Cand.
options

terval between the end of conditioning and the end of the determi-
nation. If the drift is known for a longer period of time then this can
be calculated for the EP-volume by manual drift correction. The re-
sult always indicates whether it has been drift-corrected or not.

e Drift value (d): Volume drift for manual drift correction

o Measured value display: The volume drift can be shown continu-
ously during conditioning.

Editing the conditioning options:

e Cond. stop volume: If the entered volume has been added before
conditioning has been completed then the process will be stopped.
If conditioning is continued by pressing [Start] again then the ti-
trant volume that has already been added will not be taken into ac-
count; addition starts again from zero. The stop volume should be
adapted to the size of the titration cell in order to prevent any over-
flow.

e Cond. stop time: If conditioning takes longer than the time entered
here then the process will be stopped.

o Start reconditioning at end of method: If this option is
switched on then reconditioning will only start when all method
commands have been processed. Otherwise reconditioning would
start immediately after the titration command. This function must be
activated if other commands follow the SET command that must not
be allowed to take place at the same time as conditioning. Exam-
ple: emptying the titration cell and then adding new solution.

The parameters for Control device, Sensor, Dosing device and
Stirrer are described in Section 4.1.5.
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Titration sequence for SET

1st start of titration
command

(Switch on stirrer)

Preconditioning
(if activated)

2nd start of titration
command

Measure initial meas-
ured value

(Start conditions:
Pause 1
Start volume
Pause 2)

(Extraction time)
Titration with test up
to stop when stop
criterion or the stop
condition is reached

(Switch off stirrer)

Fill dosing
cylinder

Reconditioning

Checks whether work is to be carried out with or
without conditioning.

The stirrer is switched on after the start.

The titration cell solution is titrated to the end-
point and kept there continuously.

The method sequence itself starts.

The initial measured value is measured.

Pause interval 1 is allowed to elapse. The start
volume is added. No measuring points are en-
tered in the list of measuring points. Pause inter-
val 2 is allowed to elapse.

Titration is carried out to the first and then to the
second endpoint.

If the extraction time has not elapsed when the
(first) endpoint has been reached then it will be
allowed to elapse and the titration (to the first
endpoint) will only be concluded when the ex-
traction time has elapsed.

The stirrer is switched off if there is no recondi-
tioning.

After the end of the titration the dosing cylinder is
refilled automatically.

The titration cell solution is kept continuously at
the endpoint.

Optional steps are shown in brackets.
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4.1.3 Karl Fischer titrations (KFT)

Under Start conditions the parameters for the addition of the start

Start conditions volume of titrant and for measuring the initial measured value are ed-

ited. These conditions must be fulfilled before a titration can be started.

Pause 1 (d): Waiting time, e. g. for electrode equilibration, before
the start volume is added.

Start volume (d): Volume which is added added before the start of
the titration. Under Dosing rate (d) the rate at which the start vol-
ume is added is entered.

Pause 2 (d): Waiting time which is allowed to elapse between add-
ing the start volume and starting the titration.

Parameters for the Initial measured value:

Contral parameters

User-defined parameters
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Signal drift (d): Drift, i.e. alteration of the measured value per
minute, which has to be reached before the measured value will be
accepted.

Waiting time min. (d): The measured value is not accepted until
the minimum waiting time has elapsed, even if the measured value
drift has already been reached. The minimum waiting time is only
important for drift-controlled measurements.

Waiting time max. (d): If the signal drift is switched off or has not
yet been reached then the measured value will be accepted after
the maximum waiting time.

Editing the Control parameters for the endpoint:

Endpoint at (d): Measured value for the end-point.

Titration rate (d): Three predefined sets of parameters can be
selected for the titration rate (see Table on following page). If indi-
vidual titration parameters need to be adapted then select the set-
ting User and edit the individual titration parameters under User-
defined parameters.

‘ Editing the User-defined parameters:

Dynamics (d): The dynamics defines the measured value range
(control range) before the given endpoint. In the control range dos-
ing is controlled by the minimum increment. The closer the end-
point, the slower the dosing until the minimum increment has been
reached. The larger the control range, the slower the titration. Out-
side the control range dosing takes place at the maximum rate.

Maximum rate (d): Rate at which dosing takes place outside the
control range. The maximum rate depends on the cylinder volume
of the exchange or dosing unit used (see Section 3.8.6).

Minimum increment (d): This parameter determines the volume
steps at which addition takes place right at the start of the titration
and in the control range at the end of the titration. It has a deci-
sive influence on the titration rate and therefore on the accuracy.
The smaller the selected minimum increment, the slower the titra-
tion.
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Parameters for the predefined titration rates for KFT

Titration rate slow optimal fast
KFT Control range 300.0 mV 100.0 mV 30.0 mV
(Dynamics) 40.0 uA 10.0 LA 5.00 uA
Max. rate 1.00 mL/min maximum maximum
Min. increment minimum minimum 5.00 uL
(= cylinder vol- | (= cylinder vol-
ume/10000) ume/10000)

 Editing the parameters for the Stop criterion:

Stop criterion

e Stop criterion (d): When the endpoint has been reached and the
stop criterion has been fulfilled the titration is stopped. The titration
can be stopped when a certain (volume) drift has been reached
or after a certain time. If no stop criterion has been selected then
the titration will not be stopped. The Stop conditions (see follow-
ing page) will always ensure a stop, even if the stop criterion has
not been reached.

e Stop drift (d): When the endpoint and the stop drift have been
reached the titration is stopped.

e Delay time (d): When the endpoint has been reached the given
time will be allowed to elapse after the last addition and the titration
will then be stopped.

e Relative stop drift (d): When the endpoint and the sum of the
drift at the start of the titration and the rel. stop drift have been
reached then the titration will be stopped.

You can use the Delay time to calculate the maximum stop drift to be
used in the following way: the size of the last added increment depends
on the volume of the attached exchange unit. With a 20 mL exchange
unit (10'000 pulses per cylinder volume; for KFT command is inde-
pendent of the dosing drive) the smallest possible increment is 2 uL.
With a Delay time of 5 s the last 2 uL of reagent must therefore suffice
for 5's or longer. This gives a drift of < 2ulL/5s = 24 uL/min. (The drift
may be smaller than 24 ulL/min as we do not know whether the last in-
crement would also have been sufficient for 10 s.) This means that if
you use a 20 mL exchange unit (10'000 pulses per cylinder volume; in-
dependent of the dosing drive) and 5 s switch-off delay then you should
set a value of < 24 uL/min as the stop drift.

Under Titration parameters the parameters for the titration sequence
are edited:

Titration parameters

e Titration direction (d): A direction is normally given as stan-
dard. With auto the titration direction is determined from the initial
measured value and the set endpoint.

o Extraction time (d): The titration continues during this time. The
titration is not stopped until the extraction time has elapsed (even
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Stop conditions

Conditianing

214

Cond.
options

when the EP has already been reached). The entry of an extraction
time is advisable for samples which only release their water slowly.

o Temperature (d): Manually entered titration temperature. If a tem-
perature sensor is connected and the temperature measurement is
set to automatic or continuous under Sensor (see Section 4.1.5)
then the temperature will be measured continuously.

e Time interval MP (d): Time interval for entering a measuring point
in the list of measuring points.

Under Stop conditions the conditions for stopping the titration are de-
fined should this not take place “normally”. This could happen when the
set endpoint is not reached or if the stop criterion is not fulfilled.

o Stop volume (d): Stops when the entered volume has been added
since the start of the titration. Adapt the size of the stop volume to
the size of your titration cell to prevent an overflow.

o Stop time (d): Stops when the entered time has elapsed after the
start conditions have been fulfilled.

If several stop conditions have been set then the first of them to occur
will stop the titration.

e Filling rate (d): Rate at which the dosing cylinder is refilled after
the titration. The maximum filling rate depends on the cylinder vol-
ume of the exchange or dosing unit used (see Section 3.8.6).

Under Conditioning (d) the conditions for pre-and reconditioning are
defined. With conditioning switched on, the first time that the method is
started only the command to start conditioning will be executed. None
of the other commands will be processed yet. The solution in the titra-
tion cell is titrated to the endpoint with the given control parameters and
is then kept there continuously. The method sequence itself only starts
when [Start] is pressed again.

e Start drift (d): As soon as this volume drift is undercut "Condi-
tioning OK" appears and the titration method can be started.

e Drift correction (d): The EP-volume can be drift-corrected. With
auto the volume drift value at the start of the titration will be taken
over automatically, multiplied by the drift correction time and sub-
tracted from the EP-volume. The drift correction time is the time in-
terval between the end of conditioning and the end of the determi-
nation. If the drift is known for a longer period of time then this can
be calculated for the EP-volume by manual drift correction. The re-
sult always indicates whether it has been drift-corrected or not.

o Drift value (d): Volume drift for manual drift correction

o Measured value display: The volume drift can be shown continu-
ously during conditioning.

Editing the conditioning options:

e Cond. stop volume: If the entered volume has been added before
conditioning has been completed then the process will be stopped.
If conditioning is continued by pressing [Start] again then the ti-
trant volume that has already been added will not be taken into ac-
count; addition starts again from zero. The stop volume should be
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adapted to the size of the titration cell in order to prevent any over-
flow.

e Cond. stop time: If conditioning takes longer than the time entered
here then the process will be stopped.

o Start reconditioning only at end of method: If this option is
switched on then reconditioning will only start when all method
commands have been processed. Otherwise reconditioning would
start immediately after the titration command. This function must be
activated if other commands follow the KFT command that must not
be allowed to take place at the same time as conditioning. Exam-

PC Control / Touch Control

ple: emptying the titration cell and then adding new solution.

The parameters for Control device, Sensor, Dosing device and
Stirrer are described in Section 4.1.5.

Titration sequence for KFT

1st start of titration
command

(Switch on stirrer)

Preconditioning
(if activated)

2nd start of titration
command

Measure initial meas
ured value

(Start conditions:
Pause 1
Start volume
Pause 2)

(Extraction time)
Titration with test up
to stop when stop
criterion or the stop
condition is reached

(Switch off stirrer)

Fill dosing
cylinder

Post-conditioning

Checks whether work is to be carried out with or
without conditioning.

The stirrer is switched on after the start.

The titration cell solution is titrated to the end-
point and kept there continuously.

The method sequence itself starts.

The initial measured value is measured.

Pause interval 1 is allowed to elapse. The start
volume is added. No measuring points are en-
tered in the list of measuring points. Pause inter-
val 2 is allowed to elapse.

Titration is carried out.

If the extraction time has not elapsed when the
endpoint has been reached then it will be al-
lowed to elapse and the titration will only be
concluded when the extraction time has
elapsed.

The stirrer is switched off if there is no recondi-
tioning.

After the end of the titration the dosing cylinder is
refilled automatically.

The titration cell solution is kept continuously at
the endpoint.

Optional steps are shown in brackets.
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4.1.4 STAT titrations (STAT)

Under Start conditions the parameters for the start volume of titrant

St el s and for the measurement of the initial measured value are edited:

216

Pause 1. Waiting time, e. g. for electrode equilibration, before a
start volume is added.

Start volume: Volume which is added before the start of the titra-
tion. Under Dosing rate you can enter the rate at which the start
volume is added.

Pause 2: Waiting time which is allowed to elapse before the start of
the titration after the start volume has been added.

Parameters for the Initial measured value:

Contral parameters

User-defined parameters

Signal drift: Drift, i.e. alteration in the measured value per min-
ute, which has to be reached before the measured value will be ac-
cepted.

Waiting time min.: The measured value is not accepted until the
minimum waiting time has elapsed, even if the measured value drift
has already been reached. The minimum waiting time is only impor-
tant for drift-controlled measurements.

Waiting time max.: If the signal drift is switched off or has not yet
been reached then the measured value will be accepted after the
maximum waiting time has elapsed.

Editing the Control parameters for the control point:

Control point at: Measured value for the control point.

Titration rate: Three predefined sets of parameters can be se-
lected for the titration rate (see Table on following page). If individ-
ual titration parameters need to be adapted you should select the
setting User and edit the individual titration parameters under User -
defined Parameters.

‘ Editing the User-defined Parameters:

Dynamics: The dynamics defines the measured value range (control
range) before the preset control point. In the control range dosing is
controlled by the Minimum rate. The closer the control point, the
slower the dosing until the Minimum rate has been reached. The
larger the control range, the slower the titration. Outside the control
range dosing is carried out continuously at the Maximum rate.

Maximum rate: Rate at which dosing is carried out outside the con-
trol range. The maximum dosing rate depends on the cylinder vol-
ume of the exchange or dosing unit used (see Section 3.8.6).

Rule of thumb for the maximum rate:

Max.rateinmL/min = 0.005 - expected rate of reactionin uL/min

Minimum rate: This parameter determines the minimum dosing rate
right at the start of the titration and in the Dynamic range at the end
of the titration. It has a decisive influence on the behavior at the
control point. The minimum rate also has a decisive influence on
how exactly the control point can be kept constant. The smaller the
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selected minimum rate, the longer it takes until the control point is
reached for the first time.

The following rule of thumb should be considered in order to obtain
as constant a dosing at the control point as possible:

. , , E f ionin pL/mi
Min. rate in pl/min = xpected rate of reactionin uL/min

10
Parameters for the predefined titration rates for STAT
Rate of reaction 50 uL/min 100 uL/min 500 uL/min
STAT Control range 1.000 pH 1.000 pH 1.000 pH
(Dynamics) 60.0 mV 60.0 mV 60.0 mV
Max. rate 0.25 mL/min 0.75 mL/min 2.00 mL/min
Min. rate 5.00 uL/min 10.00 pL/min 40.00 uL/min
AU/mV
antrol _______________
point 1~ :__ ___Control range
“V/mLi i V/mL
ts
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Fig. 4.10: Reagent addition and control range for STAT

Dosing outside the control range:

Outside the control range the dosing rate is mainly characterized by the
maximum rate. The parameters maximum rate and dynamics should be
optimized together in such a way that the titration does not overshoot
too much when reaching the control point. The control range should be
set so that the measured value remains within this range while it is kept
constant. A slightly larger control range should be defined for slow re-
actions (e.g. pH =3, U =180 mV). A SET pretitration is frequently
used to reach the control point before the substrate is added. This
means that the STAT titration can be started with a small variation from
the control point.
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Dosing within the control range:

Within the control range the dosing rate is mainly characterized by the
minimum rate.

The parameters for the titration sequence are edited under Titration

Titration parameters par'ameter‘s:

Titration direction: The titration direction is normally deter-
mined automatically from the initial measured value and the set
control point. It is recommended that, whenever possible, a positive
or negative alteration of the measured value is entered.

Temperature: Manually entered titration temperature. If a tempera-
ture sensor is connected and temperature measurement is set to
automatic or continuous under Sensor (see Section 4.1.5) then the
temperature will be measured continuously. The value is used for
temperature compensation in pH measurements.

Time interval MP. Time interval for entering a measuring point in
the list of measuring points.

Start time: The measured values are not entered in the list of
measuring points until this time has elapsed since the start of the ti-
tration.

Start measured value: The measured values are not entered in
the list of measuring points until this value has been reached.

Start rate: The measured values are not entered in the list of
measuring points until the dosing rate has fallen below this value.
This parameter is checked 10 s after the start at the earliest.

If several start parameters have been defined, all of them must be ful-
filled for a measured value to be entered in the list of measuring points.

The conditions for terminating the titration are defined under Stop con-

Stop conditions di'tiOI‘IS'

Stop volume: Stops when the preset volume has been added since
the start of the titration.

Stop time: Stops when the preset time has elapsed after the start
conditions have been fulfilled.

Since: Specifies the beginning of the stop time.

Start: The stop time starts after the start conditions have been ful-
filled.

Control reached: The stop time starts as soon as the control point
has been reached for the first time.

Last dosing: The stop time starts after the last increment has been
dosed, i.e. the stop time is reset to zero again after each dosing
step.

Stop rate: Stops when the current titration rate is lower than the
rate defined here.

If several stop conditions have been set then the first criterion to be ful-
filled will stop the titration.
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Monitoring
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Filling rate: Rate at which the dosing cylinder is refilled after the
titration. The maximum filling rate depends on the cylinder volume
of the exchange or dosing unit used (see Section 3.8.6).

Under Monitoring the parameters for monitoring the measured value,
the dosing rate (an average rate) as well as the temperature are de-
fined. Remote signals or RS commands can be assigned to the moni-
tored quantities. This can be used, for example, to switch a thermostat
on/off if necessary. Monitoring is not used for parameterization of the
control behavior.

The following parameters are identical for all monitored quantities.

Monitoring: The monitoring of the corresponding parameter is
switched on or off. The monitoring of the dosing rate starts 10 s af-
ter the start of the titration at the earliest.

Lower limit: When the monitored quantity falls below this value, a
certain action (see below) is triggered.

Lower hysteresis: The lower hysteresis represents a tolerance
range for the lower limit (see Fig. 4.13). With the action "Wait"
dosing does not continue until the monitored quantity has ex-
ceeded the lower limit plus this value. Only positive values are al-
lowed.

Upper limit: A certain action (see below) is triggered if this value is
exceeded.

Upper hysteresis: The upper hysteresis represents a tolerance
range for the upper limit (see Fig. 4.13). With the action "Wait"
dosing does not continue until the monitored quantity has fallen be-
low the upper limit minus this value. Only positive values are al-
lowed.

Action: Definition of the action to be taken when the limits of the
monitored quantity are infringed. With the actions Hold and Wait the
other quantities continue to be monitored in the background.

No action will be taken with None.
The method is stopped immediately with Exit method.

The current command (STAT, DOS) is quit and the following com-
mand in the method is started with Skip command.
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a4 Measured
quantity

Stop

Upper limit

Lower limit

»
»

Time

Fig. 4.11: Action "Exit method" or "Skip command"

When selecting Hold, the addition of the reagent is interrupted until
the method sequence is continued manually with [Continue]. If the
monitored quantity is still outside the limits (including hysteresis), it
is not possible to continue the method sequence.

4 Measured
quantity
Hold
<< Upper limit
“*x [Continue]
Lower limit
Time

Fig. 4.12: Action "Hold"

When selecting Wait, the addition of the reagent is interrupted until
the monitored quantity is within the limits (including hysteresis)
again. The dosing is continued automatically.
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4 Measured

quantity
Wait .
- ; === Upper limit
i Upper hysteresis 7~ "~
e R e ‘ —————————
e EORTITRTRTTTT———
i Lower hysteresis L limit
ower limi
Time

Fig. 4.13: Action "Wait"

Note!
0 If the lower limit is infringed while monitoring the dosing rate, the ac-
tions Hold and Wait do not make sense because the average dosing
rate becomes smaller and smaller during the waiting time. The valid
range can never be reached again.

Under Communication a monitored quantity can be assigned to a re-
ComieEion ‘ mote output signal or to an RS-232 command. Open the editing dialog

with [New]:

o Assignment. Select the monitored quantity which should be as-
signed to a remote interface or a serial interface. If several quanti-
ties are monitored, with any the defined output signal or the data
string is sent as soon as a limit of one of the monitored quantities is
infringed.

e Infringed limit: Specify the limit whose infringement causes the
signal or data string defined below to be sent. Select any if the sig-
nal or data string should be sent if either of the two limits has been
infringed. Select back in range if the signal or data string should
be sent as soon as the monitored quantity is within the limits (in-
cluding hysteresis) again.

o Interface: Select the remote box or the serial interface via which
the signal or data string should be sent.

e Output signal: Select the signal from the templates (defined under
System/Templates/Output lines) or enter the desired binary pat-
tern (please see online help and CTRL command). A set remote line
is not reset automatically at the end of the determination.

o Data string: Enter the desired data string. All characters accord-
ing to ASCII code can be used. Please consult the online help for
how to enter the data string.

Note!
ﬂ The signal or the data string is sent for all actions defined under
[Monitoring].
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The parameters for Control device, Sensor, Dosing device and
Stirrer are described in the following Section.

Titration sequence for STAT

Start of titration
command

(Switch on stirrer)

Measure initial meas-
ured value

(Start conditions:
Pause 1
Start volume
Pause 2)

Titration

Stop conditions

(Switch off stirrer)

Fill dosing
cylinder

The stirrer is switched on after the start.

The initial measured value is measured.

Pause interval 1 is allowed to elapse. The start
volume is added. No measuring points are en-
tered in the list of measuring points. Pause inter-
val 2 is allowed to elapse.

Titration to the control point is carried out.
During this time controlling is active as well as
monitoring. Measured values are not entered in
the list of measuring points until the titration pa-
rameters (Start time, Start measured value, Start
rate) are fulfilled.

The first criterion to be fulfilled applies for stop-
ping the titration.

The stirrer is switched off.

After the end of the titration the dosing cylinder is
refilled automatically.

Optional steps are shown in brackets.
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4.1.5 Control device, sensor, dosing device and stirrer

Contral device

Sensor

Dosing device

PC Control / Touch Control

Under Control device you can select the Titrando or the Robotic Ti-
trosampler with which the titration (or measurement or calibration) is to
be carried out. This button will only appear when several control de-
vices that are able to execute the corresponding command have been
configured under System/Device manager (see Section 3.10). The in-
strument names are always shown in the selection list.

The parameters for the electrode connection are edited under Sensor:

e Measuring input (d): Selects the measuring input to which the
sensor is connected. The choice is not dependent on whether the
Titrando has one or two measuring inputs.

e Sensor (d): Selects the sensor from the sensor list defined under
System/Sensors. The selection depends on the quantity to be
measured (see online help). You can also enter a sensor name
which is not contained in the sensor list. However, the sensor must
be present in the sensor list when the determination is carried out.

o I(pol) (d): The polarization current is the current applied to the po-
larizable electrode during a voltametric measurement. This parame-
ter is only available for I(pol) titrations/measurements.

o U(pol) (d): The polarization voltage is the voltage applied to the po-
larizable electrode during an amperometric measurement. This pa-
rameter is only available for U(pol) titrations/measurements.

o Electrode test (d): The electrode test for polarizable electrodes is
carried out during the transition from an inactive condition to a
measuring condition. A check is made that the electrode is properly
connected and that no short-circuit is present.

o Temperature measurement (d):

The temperature is normally measured automatically if a tempera-
ture sensor is connected. Otherwise the temperature entered
manually under Temperature (Titration/Measuring/Dosing parame-
ters) will be used.

With continuous you can ensure that a temperature sensor must be
connected.

With off the temperature entered manually under Temperature will
always be used. In case of electrode calibration and the electrode
test, the temperature is requested after the start, except the deter-
mination is carried out with a Sample Processor.

The parameters for the dosing device are edited under Dosing device:

e Dosing device (d): Selects the dosing device to be used for the ti-
tration. All the dosing device connections (MSB) are always shown.

e Titrant (d): Titrant to be used for the titration (or dosing). The ti-
trant can be selected from the list of titrants which have been de-
fined under System/Titrants. If intelligent exchange or dosing
units are used then a check will be made in the method sequence
that the correct titrant is present in the connected dosing device
and whether the type of dosing device is correct. With non-
intelligent exchange or dosing units the cylinder volume is checked.
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Tandem
dosing

At the start of the titration the validity of the titer and the expiry date
of the selected titrant will be checked as well as the GLP test inter-
val for the exchange or dosing unit. The titer (Variable TITER) and
the concentration (Variable CONC) are also available for calculation
(CALC command, see Section 4.5.1).

STAT, ADD, DOS only: A second dosing device can be defined under
Tandem dosing in order to enable continuous dosing. Dosing is carried
out with a combination of two dosing devices so that the second dos-
ing device is dosing while the first one is being filled and vice versa.

Dosing device: Select the second dosing device.

Titrant: See above. The concentration, the validity of the titer and
the working life are ignored in contrast to the titrant of the first dos-
ing device.

Filling rate: Rate at which the dosing cylinder of the second
dosing device is filled. The maximum filling rate depends on the cyl-
inder volume of the exchange or dosing unit used (see Sec-
tion 3.8.6).

However, in order to ensure continuous dosing, the following points
must be taken into account:

Use the highest possible filling rate in order to keep the filling times
as short as possible. Please note the viscosity and density of the
liquid.

When you use two dosing devices with different cylinder volumes
the filling rate of the larger cylinder must be at the minimum:

VDos.cy\.2

Filling rate 2 > Filling rate 1 -
Dos.cyl.1

Example:
Dosing device 1: Volume = 20 mL, Filling rate = 50 mL/min
Dosing device 2: Volume = 50 mL

Filling rate 2 = 50 mL/min - 50 mL/20 mL = 125 mL/min

The dosing rate must not exceed 75 % of the filling rate of the
smaller cylinder. This corresponds to the following values (at the
maximum filling rate):
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Cylinder volume Max. dosing rate Max. flow rate
Exchange unit Dosing unit Exchange unit Dosing unit
1mL 2.25 mL/min approx. 130 mL/h
2mL - 5.00 mL/min approx. 300 mL/h
5mL 11.25 mL/min 12.50 mL/min |approx. 670 mL/h |approx. 750 mL/h
10 mL 22.50 mL/min 25.00 mL/min |approx. 1.3 L/h  |approx. 1.5 L/h
20 mL 45.00 mL/min 50.00 mL/min |approx. 2.7 L/h  [approx. 3.0 L/h
50 mL 112.50 mL/min 124.50 mL/min |approx. 6.7 L/h  [approx. 7.5 L/h

The dosing rate corresponds to the flow rate for continuous dosing.

Stirrer

PC Control / Touch Control

‘ The parameters for the stirrer are edited under Stirrer:

e Stirrer (d): Selects the stirrer to be used in the titration (or meas-

urement, calibration, dosing). All the stirrer connections (MSB) will
always be shown.

o Stirring rate (d): You can check the optimal stirring rate manu-
ally (see Section 3.24.3). The stirring direction changes as the sign
changes. The default setting 8 corresponds to 1000 rpm (see Fig.

4.14).

o Switch off automatically (d): This function is used to switch off
the stirrer automatically at the end of the titration (or measurement,
calibration, dosing).

2000

1500

1000 A

500 4

0

A

. Speed/min

-500 4

-1000 4

-1500 4

-2000 -

»
>

T
15

Stirring rate

Fig. 4.14: Setting the stirring rate and speed
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4.1.6 Direct parameters

Direct parameters can be defined for all titration commands; these
are then shown in a table when the parameter dialog is opened and
can be edited directly (see Section 3.76.5). Direct access ("Quick Ac-
cess') to the edit dialog for selected method parameters simplifies the

editing of parameters which need frequent alteration.

You can define the parameters to be shown in the list of direct parame-

Direct parameters ‘ ters under Direct parameters. For titrations these are all the parame-
ters except those used for setting windows.

Farameters

Current method: MNew methad
01| DET pH Titration rate aptimal
m DET pH Stop volume 100.000 mL
01 DET pH a8
Save Sequence Edit
method f parameter
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4.2 Measurements (MEAS)

The following measuring modes can be selected:

Measuring parameters

o

PC Control / Touch Control

pH (potentiometric pH measurement)

U (potentiometric voltage measurement)

T (temperature measurement)

Ipol (voltametric measurement with adjustable polarization current)

Upol (amperometric measurement with adjustable polarization volt-

age)
Conc (concentration measurement)
Cond (conductivity measurement, see Section 4.3).

The parameters for the measurement sequence are edited under Meas-
uring parameters.

Signal drift (d): Drift, i.e. the alteration in the measured value per
minute that has to be reached for measured value acceptance. off
means that the measured value acceptance takes place when the
maximum waiting time has elapsed. This may be advisable if the

electrode has a very slow response.

Note!

A constant measured value is often only achieved after a certain
time, as mixing and possibly the reaction itself require a certain time.
The response time of an electrode can also increase with time, i.e.
reaching a constant measured value takes longer and longer. In such
a case drift-controlled measured value acceptance is particularly
aavisable, as the measured values are only accepted when equilib-
rium has almost been achieved.

Waiting time min. (d): The measured value is not accepted until

the minimum waiting time has elapsed, even if the measured value
drift has already been reached. The minimum waiting time is only

important for drift-controlled measurements.

Waiting time max. (d): If the signal drift is switched off or has not
yet been reached then the measured value will be accepted after
the maximum waiting time has elapsed. If the waiting time has not
been newly entered then a waiting time that is suitable for the drift

will be calculated automatically according to the following equation:

Waiting time =150/+/Drift + 0.01+ 5

Stop measured value (d): Stops when the preset measured value

has been reached since the start of the measurement.

Temperature (d): Manually entered measuring temperature. If a

temperature sensor is connected and temperature measurement is
set to automatic or continuous under Sensor (see Section 4.1.5)
then the temperature will be measured continuously. The value is

used for temperature compensation in pH measurements.

Time interval MP (d): Time interval for entering a measuring point
in the list of measuring points. This list can contain max. 1000

measuring points.
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Note!
The algorithm is only valid for direct measurements (MEAS Conc) if
the following conditions are fulfilled:

- The sample preparation must be identical for the standards and

- The ratio sample volume / volume auxiliary solution must be

the sample i.e. if aqueous standards have been used for the calibra-
tion of the sensor the sample has to be prepared in aqueous agent
as well.

identical with the ratio standard volume / volume auxiliary solu-
tion when calibrating the sensor.

Standard addition

Stirrer
contral

This button is only available with the MEAS Conc command.

The parameters for concentration measurements by standard addition
are edited under Standard addition.

Addition: Select off if you wish to carry out a concentration meas-
urement without standard addition i.e. as direct measurement.

The addition of the standard solution is done automatically with the
setting auto. The individual addition increments are calculated and
added in such a way that the constant potential difference Delta U
defined under [Dosing device] is always achieved.

When selecting auto dos the addition of the standard solution is
also done automatically but you can define the individual addition
increments.

The standard solution is added manually with the setting manual.
The volume of the increments is defined under [Addition incre-
ments].

Conc. standard: Input of the concentration of the standard solution
and selection or input of the unit. If you have selected "from list'
as concentration, you have to select the standard from the list of ti-
trants under [Dosing device].

No. of addition: Number of standard additions. The evaluation
becomes more accurate the more addition steps you carry out. At
least four additions should be carried out.

Stop volume: The sum of the addition increments must not exceed
the stop volume defined here. Otherwise a corresponding error
message will be displayed.

V aux. solution: This is the volume of the buffer solution, etc. that
needs to be added to the sample before the measurement can be
started.

Under Stirrer control you can edit the parameters for controlling the
stirrer during the standard addition. Take care that you have selected a
stirrer under Edit command/Stirrer.

Stir solution during measurement (d). Automatically switches
the stirrer on/off at the start and the end of the measurement.

Stir before meas. (d): If stirring is switched off during the meas-
urement, the solution can be stirred before the measurement. Enter
the corresponding time here.
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Dosing
device

Addition
increments

o
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e Pause bhefore meas. (d): If stirring is carried out before the meas-
urement, a pause interval can be entered here. No stirring or meas-
uring occurs during this time.

The parameters for the dosing device are defined under Dosing de-
vice.

o Dosing device: Selects the dosing device to be used for the stan-
dard addition. All the dosing device connections (MSB) are always
shown.

e Standard: Standard to be used for the dosing. The standard can be
selected from the list of titrants which have been defined under
System/Titrants. In order to cope with the special situation of the
standard addition the titrants are called standards here. If intelligent
exchange or dosing units are used then a check will be made in the
method sequence that the correct standard is present on the con-
nected dosing device and whether the type of dosing device is cor-
rect. With non-intelligent exchange or dosing units the cylinder vol-
ume is checked. At the start of the dosing the validity of the titer and
the expiry date of the selected standard will be checked as well as
the GLP test interval for the exchange or dosing unit. The titer (Vari-
able TITER) and the concentration (Variable CONC) are also avail-
able for calculation (CALC command, see Section 4.5.7).

o Dosing rate: Three predefined sets of parameters can be selected
for the dosing rate.

With slow the dosing rate is at 10 % of the maximum dosing rate.
With medium the dosing rate is at 50 % of the maximum dosing rate.
With fast the dosing rate is equivalent to the maximum dosing rate.

The maximum dosing rate depends on the cylinder volume of the
exchange or dosing unit used (see Section 3.8.6).

e Delta U: This input field is only editable with the addition method
"auto’. The individual addition increments are calculated and added
in such a way that this constant potential difference is achieved.

The volume of the individual increments is defined under Addition in-
crements:

e Volume: Volume that is added in each addition step.

o Take over current value or all: If this checkbox is activated,
the volume entered for the first increment is adopted for all incre-
ments.

Note!
The sample size must be entered in mL for the correct calculation of
the concentration.

The parameters for Control device, Sensor and Stirrer are de-
scribed in Section 4.1.5. The selection of the Direct parameters is car-
ried out as described in Section 4.1.6.
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4.3 Measurements (MEAS Cond)

‘ Measuring parameters

o

Temp.
COMpens.

‘ The parameters for the measurement sequence are edited under Meas-
uring parameters.

Signal drift (d). Drift, i.e. the alteration in the measured value per
minute that has to be reached for measured value acceptance. off
means that the measured value acceptance takes place when the
maximum waiting time has elapsed. This may be advisable if the
electrode has a very slow response.

Note!

A constant measured value is often only achieved after a certain
fime, as mixing and possibly the reaction itself require a certain time.
The response time of an electrode can also increase with time, i.e.
reaching a constant measured value takes longer and longer. In such
a case drift-controlled measured value acceptance is particularly
aadvisable, as the measured values are only accepted when equilib-
rium has almost been achieved.

Waiting time min. (d): The measured value is not accepted until
the minimum waiting time has elapsed, even if the measured value
drift has already been reached. The minimum waiting time is only
important for drift-controlled measurements.

Waiting time max. (d): If the signal drift is switched off or has not
yet been reached then the measured value will be accepted after
the maximum waiting time has elapsed.

Stop measured value (d): Stops when the preset measured value
has been reached since the start of the measurement.

Time interval MP (d): Time interval for entering a measuring point
in the list of measuring points. This list can contain max. 1000
measuring points.

Editing the parameters for the temperature compensation:

T
s
ri

Measuring temp. (d). Manually entered measuring temperature. If a
temperature sensor is connected and temperature measurement is
set to automatic or continuous under Sensor (see Section 4.1.5)
then the temperature will be measured continuously.

Reference temp. (d): The measured conductivity is converted to
this temperature.

Temp. coefficient (d): The temperature coefficient is required for
converting the measured conductivity to the reference temperature.

he parameters for Control device, Sensor and Stirrer are de-
cribed in Section 4.1.5. The selection of the Direct parameters is car-
ed out as described in Section 4.1.6.
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4.4 Evaluation

A list of measuring points can have various additional evaluations
applied to it. The evaluation (EVAL command) always refers to the last
titration or measurement in the method sequence. Which evaluations
can be used for which titrations and measurements is given in the fol-

lowing table:
Evaluation EVAL Fix-EP EVAL pK/HNP EVAL MIN/MAX | EVAL BREAK EVAL RATE
Fixed end- PK value Minimum/ Break points Rate evaluation
Titration points ;/Oa,if neutra(iza- Maximum
Measuremen (P
DET pH V, MV, t pK value yes yes -
DET U V, MV, t HNP yes yes -
DET Ipol V, MV, t - yes yes -
DET Upol V, MV, t - yes yes -
MET pH V, MV, t pK value yes yes -
MET U V, MV, t HNP yes yes -
MET Ipol V, MV, t - yes yes -
MET Upol V, MV, t - yes yes -
SET pH V, MV, t - yes - yes
SET U V, MV, t - yes - yes
SET Ipol V, MV, t - yes - yes
SET Upol V, MV, t - yes - yes
KFT Ipol V, MV, t - yes - yes
KFT Upol V, MV, t - yes - yes
STAT pH V, MV, t - yes - yes
STAT U V, MV, t - yes - yes
MEAS pH MV, t - yes yes -
MEAS U MV, t - yes yes -
MEAS T MV, t - yes yes -
MEAS Ipol MV, t - yes yes -
MEAS Upol MV, t - yes yes -
MEAS Conc - - - - -
MEAS Cond MV, t - yes yes -

PC Control / Touch Control

Only those evaluations which are available for the last titration or meas-
urement before the EVAL command can be inserted in the list of com-
mands. If a titration or measurement is deleted before the EVAL com-
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4.4.1

mand then it will be shown in red in the list of commands, as the refer-
ence is missing.

You can also insert EVAL commands in the method sequence at a later
date and trigger the re-evaluation under Results with [Recalculate].
The data for each evaluation can be shown under Results/More de-
termination data/View data and can be calculated in CALC com-
mands.

Evaluation of fixed endpoints (EVAL FIX EP)

Fixed endpoints can be determined for all titrations and measurements
(except MEAS Conc). For a fixed quantity (measured value, volume or
time) the associated values are interpolated from the list of measuring
points.

Sequence / Edit command

03 EVAL FIH-EF Ewaluation fix endpoints ‘

Fixed quantity |measured value "

Fix EF1 at ’70’3 '
Fix EF2 at ’70’3 '
Fix EF3 at ’70’3 '

Wore
fix EF=

o Fixed quantity: Selection of the fixed quantity.

e Fix EP1 at to Fix EP9 at: For the entered measured value, vol-
ume or time the associated values for the other quantities are inter-
polated from the list of measuring points. The fixed EP must lie be-
tween the first and last entries in the list of measuring points.

Up to nine fixed endpoints can be evaluated for each EVAL FIX EP.
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4.4.2 Evaluation of pK value and half neutralization potential
(EVAL pK/HNP)

PC Control / Touch Control

The pK value can be determined for pH titrations (DET and MET) and
the half neutralization potential can be determined for U titrations.

The activities of conjugated acid-base pairs are linked by the following
equation (Henderson-Hasselbalch equation):

pH = pK, + log (ag/a,)

If the activities of the acid and the conjugated base are equal (a, = ag),
then pH=pK,. This is the value at the half neutralization point and can
be extrapolated from the titration curve. A careful pH calibration is nec-
essary for pK evaluations and even then the determined pK value is
only an approximation, as the ionic strengths are not taken into ac-
count. In order to obtain a more accurate value, titrations must be car-
ried out with decreasing ionic strengths and the results extrapolated to
the ionic strength zero. pK evaluation in aqueous solution is limited to
the range 3.5 < pK < 10.5 because of the leveling effect of strong ac-
ids and the lack of jumps with very weak acids. pK values of mixtures of
acids and polyvalent acids can also be determined.

4 Measured value

EP2

— P>
Volume

112 112 1/2 12
Fig. 4.15: Determining the pK value from the titration curve
In non-aqueous solutions the half neutralization potential (HNP) is fre-

quently used instead of the pK value. The HNP is evaluated in the same
way as the pK value.

No parameters can be edited for the command EVAL pK/HNP. If a start
volume is to be added then it must be smaller than 1/2 Vep,.
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4.4.3 Evaluation of minimum and maximum (EVAL MIN/MAX)

For the minimum or maximum measured value the associated volume,
time and temperature are interpolated from the list of measuring points.
The evaluation begins as soon as the slope of the curve exceeds a par-
ticular threshold value.

07 BEVAL MINMA Ewaluation of minimumfmaximum| ‘

Threshold value 1.0 pHmL

Ewaluation | Maximum -

e Evaluation: In an EVAL MIN/MAX command either the minimum or
the maximum can be evaluated. If you require both values then you
must define a second EVAL MIN/MAX command in the method se-
quence.

o Threshold value: The evaluation begins as soon as the slope of
the curve exceeds the set threshold value. Use a lower threshold
value if the minimum or maximum is not found.

a4 Measured value

Maximum .-

" nitial slope
(Threshold value)

e

A
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Minimum

le ————
«—-—-

»
»

Volume or Time

Fig. 4.16: Evaluation of minimum and maximum
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4.4.4 Evaluation of break points (EVAL BREAK)

PC Control / Touch Control

A break point evaluation is used to determine sharp change of direction
in the titration curve. This evaluation is primarily used for photometric
and conductivity titrations. The method is based on the search for ex-
tremes in the second derivative of the curve.

03 EvAL BREAK Break point evaluation ‘

EF criterion

Slope

i

Smoothing factor

Setwindows | off "

e EP criterion: Measure for the minimum sharpness of the break.
The smaller the EP criterion set, the more break points will be found.
As this is a relative value related to the total measured value altera-
tion, even small changes in the measured value can be evaluated
as a break point for a small measured value range.

e Slope: Minimum difference between the slope before and after the
breakpoint. The smaller the difference, the more breakpoints will be
found.

o Smoothing factor: The higher the smoothing factor, the fewer
breakpoints will be found.

o Set windows: A range (window) can be defined on the measured
value axis, on the volume axis or on the time axis. The breakpoint
evaluation will only be carried out in the defined window. Only the
first breakpoint in the defined window will be recognized.

[Set window] opens the dialog for entering the upper and lower limits.

e Lower limit: Measured value, time, or volume for the lower limit of
the window.

e Upper limit: Measured value, time, or volume for the upper limit of
the window.

All calculable variables can also be applied as result variable R1...R9.
That means that you have to define the results in a preceding CALC
command.

It is also possible to evaluate several breakpoints in a single window.
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4 Measured value

2" Derivative

------------------- Break point

i

»
»

Volume or Time

Fig. 4.17: Evaluating a breakpoint

4.4.5 Rate evaluation (EVAL RATE)

The rate evaluation produces the average dosing rate in a defined
range (so-called window).

The average dosing rate is determined by linear regression using at
least three measuring points. If dosing is carried out with one dosing
device only and more than one cylinder volume is dosed then the aver-
age dosing rate will be reduced because of the filling time.

When the command is opened for the first time you will see that it al-
ready contains a window which covers the whole time range. You can
add and edit new windows with [New]. Up to nine windows can be de-
fined. The selected window can be removed from the list with [Delete].
You can use [Edit] to adapt the upper and lower limits for the selected
window.

Edit command / Edit

03 EVAL RATE Rate evaluation

Laowver limit 1 o) =

Upper limit 1 995995 | s

|

e Lower limit # Time for the lower limit of the window.
o Upper limit # Time for the upper limit of the window.
All calculable variables can also be applied as result variable R1...R9.
That means that you have to define the results in a preceding CALC

command. In contrast to a DET/MET titration the individual windows
may overlap each other.
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If the limit value is between two entries of the measuring point list then
the next measuring point outside the window is included in the calcula-
tion.

PC Control / Touch Control 237



4.5 Calculations

/3, Metrohm

4.5 Calculations

4.5.1

238

In the method sequence result calculations can be defined with the
CALC command. A method can contain a maximum of nine CALC
commands each with nine result calculations. The CALC commands
also contain instructions for statistical calculations, titer assignments,
storing common variables and storing results in the result silo. Limits
can also be defined for the results. A range of calculable variables
(raw data from the determination, previously calculated results and sys-
tem-specific variables) is available for the calculations. Results which
are calculated in the method sequence can be entered as variables for
parameters.

During titrating or measuring a calculated result can be displayed live
with the CALC LIVE command. The current volume or measured value
respectively is calculated for this purpose. This is helpful e. g. for KF ti-
trations in order to follow the water content during the titration.

CALC command

Up to nine result calculations can be defined in a CALC command. The
results will be calculated in the sequence which is defined by the num-
bering of the result variables: R1...R9.

03 CALC Calculation ‘
Result | Result name |
1 pvalue
Rz m walue
N Delete Edit

In the list of results you can use [Edit] to enter the equations and pa-
rameters for the result calculation and delete the selected result with
[Delete].

&= You can insert a new result calculation in the list with [New]. The list
with Metrohm result templates is opened.
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Result
options
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Edit command / New result

Metrohm result templates
Blank mean value

Blank single value
Content (%)
Content (gL}

Content (mmoliL)

Content (maoliL)

Content (ppm)
Content{mafa) with blank
KFT content (%)
KET cantent fnnm

Ermpty Custom Load
result templates termplate

The result template chosen in the selection list is loaded with [Load
template] and a note concerning the template is shown. With [Custom
templates] you can open the list of your own result templates (see
Section 3.14.3, Section 4.5.4 and Section 4.5.5).

&= Use [Empty result] to open the edit dialog directly.

Edit command / Edit result

05 CALC Calculation

Result name | R1 ‘

Calc. farmula R1 ‘ ‘

Decimal places |2 -
Result unit | % v

Result Result Result
variable limits options

MMote

e Result name: The standard result name corresponds to the result
variable. The result name is the text which will be shown in the result
display and in the report. It can be altered at any time.

e Calculation formula: The result variable is shown before the cal-
culation formula. The variable can be altered under [Result vari-
able]. A special editor is opened for the calculation formula if you
touch the input field or click on it (see Section 4.5.3).

o Decimal places: Number of decimals to be shown in the result.

e Result unit: The result unit is shown and saved together with the
result.

Under Result options various parameters for the result calculation
can be edited:

e Variable for mean: If statistical calculations has been switched
on for the method under Sequence/ Method options then the
mean value of the individual results will be stored as the variable
SMNXx (x = 1 to 9). Statistical calculations can be carried out for up to
nine results in one determination. The first free statistics variable will
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Result
limits

o

always be shown as the default value. If no mean value is to be cal-
culated for a result this variable should be set to off. The mean
value for the result can be accessed via the statistics variable for
further calculations.

e Save result as titer: The result can be saved as a titer. The titer
is assigned to the titrant defined in the last titration command be-
fore the calculation. Please note that the CALC command contain-
ing the titer assignment is inserted after the titration command with
which the titer is determined. If the titer determination is a single
determination then you should select Single value. If a multiple
determination is carried out then select Mean value. \When the titer
is assigned it will also be entered in the History (see Section 3.8.4).
If a mean value is assigned then the last history entry will always be
overwritten by the current mean value until all the determinations in
the statistics series have been carried out. This means that there is
only one history entry for a multiple determination. If single values
are assigned then, when a determination is recalculated, the last
entry will only be overwritten when it is the same determination that
is being recalculated.

e Save result as common variable: The calculated result can be
saved as an instrument-specific common variable. It is then also
available in other methods for calculations. Even if statistics is
switched on it is always the single value that is saved.

e Variable: Selection of the common variables to be assigned to the
result. Result name, value and unit are entered in the list of common
variables.

e Display result. The intermediate results display can be
switched off. The result will then no longer be shown in the result
dialog, nor will it be printed out in the result report.

e Save result in result silo: In the result silo you can save re-
sults which have been obtained by using different methods. This
may be advisable when, for instance, the results of all determina-
tions carried out on a particular day are to be shown clearly. Nine
results from a single determination can be stored in the result silo.

e Precision: Setting which determines the accuracy with which the
result is to be further calculated. The result can be rounded off to
the number of decimal places defined under Edit result, cut off
after this number of decimal places or calculated with the full accu-
racy of the floating point number ("double precision" to Standard
|[EEE 754).

Limits can be defined for each result to be calculated. These Result
limits are monitored in the determination sequence when the calcula-
tion is carried out. If the result limits are monitored and remain within the
limits then the result will be shown green in the result display; if the lim-
its have been infringed then it will be shown in red.

Note!
Assigning a result to a titer or a common variable is only possible if the
result is within the limits defined here.
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& Open the dialog Edit result/Result 1limits and activate the
Monitoring result limits checkbox.

Edit result / Result limits

F1 Chloride content

[¥l Monitoring result limits

Laower limit na
Upper limit | 9959933599

Action

Dizplay message -

&= Enter an Upper limit and a Lower limit for the result. If a result is
invalid then it will be treated as if the limits had been infringed.

The following actions are available if the result limits are infringed:

o Display message: The run is halted and a message is shown. You
can choose whether you want to terminate the run or continue with
it. The message will be documented under Results/More deter-
mination data/Messages.

o Document message: The run is not halted. A message that the result
limits have been infringed will be documented under Results/More
determination data/Messages.

o (Cancel determination: The run is terminated and a corresponding
message will be displayed and documented under Results/More
determination data/Messages.

meo | 1he Result variable is assigned automatically when a new result cal-
variabe | Culation is created. However, it can still be altered later. Only the result
variables Rx (x =1 to 9), which have not yet been assigned in this
CALC command, can be selected. The value of the result can be ac-
cessed via the result variable. This means that a result can be used for
further calculations.

Under Note you can enter a short text, e. g. to describe the calculation

Note | yariables used.

PC Control / Touch Control 241



4.5 Calculations /1 Metrohm

4.5.2 CALC LIVE command

The CALC LIVE command must be inserted directly before the corre-
sponding titration or measuring command.

Sequence / Edit command

02 CALC LIWE Live calculation ‘

Result name

Calc. farmula LR ‘ ‘

Decimal places |2 -
Result unit | % v

Mote

The CALC LIVE command is identical with the CALC command except

for the following differences:

¢ The number of the variables which can be calculated is limited.

¢ No result options are available.

e The result cannot be monitored.

e The result variable cannot be altered.

e The live result is displayed only during a running titration or meas-
urement. It appears neither in the result dialog nor in a report.

Entering the calculation formula is described in the following section.

Please proceed as follows for the live result to be displayed:

&= Select the parameter Live result in the menu View/Measured
value options (see Section 3.20.4).

The current result is now displayed in the live display:

Determination of water

03 KFT lpol Karl Fischer titration Ipol
U [nL]
0.9420 mL
l_u_ .......................................................... QD S
761 ppm
= . AN
0.0 L
0 10 20
t [s]
Hald =kip View Edi Results
command parameter
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4.5.3 The formula editor

The formula editor is used to enter the formulas for the result calcu-
lations. The formula editor has an automatic syntax check, which is
triggered when the formula is accepted. The priority rules which are
normally valid apply to the calculation operations.

Edit result / Calc. formula

R1=|EP1"CONC*TITER™35.45%0.1/C00

78| 9| 1 |coof a|Er| <X]

4 5 6| *|cv R M| T

1 2 3 - | mmer | conc | €. | E.

0 x . + { ) A — | —
Cancel Variabiles fugﬁtizhs OK

The result variable is shown in front of the input field. Buttons are
available for entering numbers, mathematical operators and variables.
The backspace key [X]] deletes the character in front of the cursor.
[Delete entry] will delete the whole formula. You can position the
cursor within the formula by using the arrow keys. The maximum for-
mula length is 100 characters.

You can use [Variables] to open selection lists for all the variables
which are available. By selecting the variable from the list you can avoid
syntax errors. If the method sequence contains several titrations, meas-
urements or evaluations before the calculation then a selection list con-
taining the corresponding commands will first be opened.

Calc. formula / Vari:

Select the mode far the wvariahle.
01| DET pH . Oynamic pH titration
a2 EvAL FI-EF | Ewaluation fixed endpoints
Systemn Results/ Comman
Cancel variables Statistic variables Select

You can use [Select] to open the list of variables for the selected titra-
tion, measurement or evaluation. For example, if you select a titration in
the DET mode, the list of variables will look like this:
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Calc. formula / Variables

Yariable Description
coo Sample size =
cnoo Sample identification 1
2 Sample identification 2
TM.TITER Titer of selected titrant
1M.CONC Cancentration of selected titrant
1 EF# Endpoint volume for EF#
T MCY End valume
TM.MCD Total duration of made
T WS Start valume (all start conditions) |
11 ALK Initial measured valie .
Cancel Insert

The selected variable is entered in the formula with [Insert] or [Back].
With [Cancel] you can exit the list without accepting a variable. The in-
dividual variables are described in Section 4.5.7. The character #
stands for a running number (usually from 1 to 9 or 10); this must be
entered manually. If you want to calculate EP1, for example, then EP is
inserted in the formula and you must enter the 1 in the formula editor.

If the method contains more than one data producing commmand before
the calculation then the command identification will be given before the
variables (e. g. IM.TITER for the titrant titer used in the first titration).
Data concerning the titrations, measurements and calibrations have the
identification M for mode; evaluation data have the identification E for
evaluation; calculation data have the identification C for calculation. The
command identification (M, E, C) will be counted up separately for each
command type and does not necessarily correspond with the number
of the command line.

[System variables] opens the list of system variables:

Yariable | Description
RN Sample number
%sC | Start counter
%AS Autostart status
%AC Autostart counter
%AD0 | Preset number of autostart counter
%S Sample data silo status
%L | Current silo line
%3SE Silo end reached

Cancel Insert

[Results/Statistics] opens the list containing the existing results
and the statistics variables:
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esults, Statistics
Yariable Description
1CR1 Blank
Shr Mean #
SSAR Abs. standard deviation of SMN#
SSR# Rel. standard dev. of SMN# in %
ShR# MNumber n for mean SMN#
53D Preset number of statistics counter
SNT | Statistics status
Cancel Insert

If the method contains more than one CALC command then the com-
mand identification will be given before the variable (e. g. 1C.R1 for the
result variable R1 to be calculated in the first CALC command). Result
variables which are to be calculated in the CALC command which is
currently being edited are given without any command identification.

You can open the list of common variables with [Common Variables].

In the formula editor you can use [Math. functions] to insert mathe-
matical functions in the formula.

Cale. formula / Math. functions

Function | Description
o Power
SARTH Sguare root
ABS0 Absolute value
LIMEY Matural logarithm
LOG() | Decimal logarithm
FRAC) Fraction
IMTI() Integer
TST() Set replacement value
Cancel Insert

The selected function is inserted in the formula with [Insert] or
[Back]. With [Cancel] you can exit the list without accepting a func-
tion.

Examples:

e 472 =4?=2nd power of 4

e SQRT(EP1) = EP1 = square root of EP1

e ABS(CV03) = |CV03| = absolute value of Common Variable 03
e LN(5) = In5 = natural logarithm of 5

e LOG(C00) = Ig CO0 = decimal logarithm of C00 (sample weight)
o FRAC(123.456) = 0.456 (fractional part)

o INT(123.456) = 123 (integer part)

e TST(EP1,0) = 0, if EP1 is invalid.
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If invalid variables (e. g. missing endpoints) could occur in a result cal-
culation then these can be replaced with a valid value (replacement
value) by using the test function TST. In this way invalid results can be
avoided.

Syntax: TST (variable to be tested, replacement value)

4.5.4 Creating custom result templates

Under System/Templates/Custom result templates you can create
templates for result calculations (see Section 3.74.3). These result tem-
plates can be used when editing a CALC command (see Section 4.5.1
and Section 4.5.5).

In principle, creating result templates works in the same way as edit-
ing a new result in the CALC command, except that no result variable
can be assigned in the result template and no result limits can be de-
fined. These are both carried out after the template has been loaded
when editing the result calculation in the CALC command. The vari-
ables are also given without command identifications. If required, these
must be entered in the CALC command.

In the calculation formulas you can use the variables F1 to F9 as
placeholders, e. g. for the molar mass. These F-variables are automati-
cally requested after the display of the note when the result template is
loaded.

Under Note for wizard you can enter a text in the result template
which will be shown automatically when the result template is loaded
before the F-variables are requested. If you do use F-variables in your
templates then you should describe them in this note.

4.5.5 Loading result templates

246

Loading result templates takes place when new result calculations are
defined in the CALC command.

Edit command / New result

Metrohm result templates
Blank mean value

Blank single walue
Content (%)
Content (gL}

Content (mmolL)

Content (maoliL)

Content (ppm)
Content{mafa) with blank
KFT content (%)
KET cantent fnnm

Ermpty Custom Load
result templates termplate

With [Load template] the result template selected in the selection list
is loaded and the note for the template is shown. With [Custom tem-
plates] you can show the list of your own result templates (see Sec-
tion 3.14.3).

PC Control / Touch Control
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& Select a result template from the list and load it with [Load tem-

plate].

Enter the following wvariable:

F1=Molar mass for one equivalent af
the substance that is determined.

Please cansider the informatian
in the note under edit result.

Cancel

Back

Mext

The F-variables used in the result template are automatically re-
quested when the template is loaded if the display of the note is closed
by pressing [Next].

t / Load template
F1= 3545 FE=
F2= F7=
Fa= Fa=
Fa= Fo=
Fa=
Cancel Back Mext

The only input fields which are active are those for the variables used in
the result template. The entered values will be inserted automatically in

the calculation formula in place of the variables.

If the mean value of a result is assigned to a variable SMNx (x = 1 to 9)
in the result template and this has already been used in a different re-
sult calculation, then a message will appear to inform you that the next

free variable will be used for the mean value assignment:

017-138 Statistics variable x|

The mean of a result is already
assigned to statistics variable
SMHN1. The parameter “Variable for
mean” is now set to "SMN2",

=
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4.5.6 Conversion table of the calculating formula for KF titrations

[volume(KF -reagent) — blank]- titer - factor

water content =

sample size - divisor

248

Result unit Sample size in... Factor Divisor

% g 0.1 1

% mg 100 1

% mL 0.1 Density of sample in
g/mL

ppm g 1000 1

ppm mL 1000 Density of sample in
g/mL

ppm pL 1 Density of sample in
g/mL

mg/mL g Density of sample in | 1

g/mL

mg/mL mL 1 1

mg 1 1 1

mL 1 1 Density of H,O in
mg/mL

mg/pc pC 1 1

4.5.7 Calculable variables

The following table lists all those variables which can be used in calcu-
lations. When editing the formula you can either enter the variables di-
rectly or select them from the list of variables under Calc. for-
mula/Variables and then insert them in the formula. For variables
which contain an index (e. g. EP1) the index must be entered manually.
The index is always given in the selection list as #.

If the method sequence contains more than one data producing com-
mand (titrations, measurements, calibrations, monitored dosing,
evaluations, calculations) before the calculation then you can insert the
command identification by using the following buttons in the formula
editor: 'M." (titration or measuring mode or monitored dosing), 'E.
(EVAL) and 'C.' (CALC). You must enter the index for the command in
front of the letter. If the variables are entered without command identifi-
cation then the variables from the last command before the CALC
command to provide the corresponding variables will always be used.
A safer method is to insert the variables from the list of variables, as
only the variables produced in the determination are available. The vari-

PC Control / Touch Control
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O

ables with the necessary command identifications are shown in the list
of variables.

Attention!
If you subsequently enter commands in the list of commands, then
the command identifications of the variables in the calculations will
not be adapted automatically.

Variable | Description Method command
Sample data Ccoo Sample weight all
CI1 Sample identification 1 and sample identi- | all
CI2 fication 2
The sample identifications can be used in
calculations if numerical values are en-
tered.
Determination | DD Duration of determination (see Sec- all
tion 3.18.4)
Time between the START of the determina-
tion and the normal end of the run or man-
ual termination with [STOP] .
If the determination is not yet finished then
the time between the start and the use of
the variable in the CALC command will be
used.
Titrant TITER Titer of the titrant selected in the titration DET, MET, SET,
command KFT, STAT, DOS
CONC Concentration of the titrant selected in the DET, MET, SET,
titration command KFT, STAT, DOS
Titrations, EP# Equivalence point (DET and MET) or end- DET, MET, SET,
measure- point volume (SET, KFT) for EP# KFT
ments, calbra ewg | Equivalence point (DET and MET) or end- | DET, MET, SET,
point measured value(SET, KFT) for EP# KFT
EF# Equivalence point ERC for EP# DET, MET
ET# Equivalence point (DET and MET) or end- DET, MET, SET,
point temperature (SET, KFT) for EP# KFT
ED# Equivalence point (DET and MET) or end- DET, MET, SET,
point time (SET, KFT) for EP# KFT
ESI# Equivalence point marking (O if one EP in DET, MET
window, 1 if more than one EP in window)
MIM Initial measured value (measured value be- | DET, MET, SET,

fore start conditions are processed)

KFT, STAT, MEAS,
DOS

PC Control / Touch Control
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Variable | Description Method command
MIT Initial temperature (temperature before DET, MET, SET,
start conditions are processed) KFT, STAT, MEAS,
DOS
MSA Start volume which is added according to DET, MET
the start volume given in the start condi-
tions.
MSP Start volume which is added according to DET, MET
the start measured value given in the start
conditions.
MSS Start volume which is added according to DET, MET
the start slope given in the start conditions.
Msv Start volume for all start conditions (start DET, MET, SET,
volume, start measured value and start KFT, STAT
slope)
MSD Time for processing the start conditions DET, MET, SET,
KFT, STAT
MSM Start measured value (measured value af- DET, MET, SET,
ter processing the start conditions) KFT, STAT, DOS
MST Start temperature (temperature after proc- | DET, MET, SET,
essing the start conditions) KFT, STAT, DOS
MCV End volume (total volume added at end of | DET, MET, SET,
titration) KFT, STAT, MEAS
Conc, DOS
MCD Total duration of titration, measurement or | DET, MET, SET,
calibration (including start conditions) KFT, STAT, MEAS,
DOS, CAL
MM Method of temperature measurement DET, MET, SET,
(Pt1000, NTC, manual); format = text KFT, STAT, MEAS,
DOS
MDD Duration of net dosing (without filling DOS
times, pause)
MDC Drift for drift correction SET, KFT
DDC Time for drift correction SET, KFT
MCM Final measured value (measured value at DET, MET, SET,
end of the titration or measurement); KFT, STAT, MEAS,
MEAS: corresponds to the measured con- | DOS
tent
MCT Final temperature (temperature at end of DET, MET, SET,
the titration, measurement or calibration) KFT, STAT, MEAS,
DOS, CAL
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Variable | Description Method command
MMP Number of measuring points in the list of DET, MET, SET,
measuring points KFT, STAT, MEAS,
DOS
MTS Stop type (termination of the titration, DET, MET, SET,
measurement or calibration), format: text KFT, STAT, MEAS,
DOS, CAL
Sensor MEN Electrode zero point pH(0) or E(0) DET, MET, SET,
KFT, STAT, MEAS,
DOS, CAL
MSL Slope of electrode DET, MET, SET,
KFT, STAT, MEAS,
DOS, CAL
MVA Variance of electrode (mathematically only | MEAS Conc, CAL
defined for three standards or more); Conc
CAL Conc: calculated only if calibration is
carried out with a minimum of four stan-
dards
Evaluation FP# Fixed endpoint volume for FP# EVAL FIX-EP
fixed endpoints gy, Fixed endpoint measured value for FP# | EVAL FIX-EP
FT# Fixed endpoint temperature for FP# EVAL FIX-EP
FD# Fixed endpoint time for FP# EVAL FIX-EP
Evaluation HP# pK/HNP volume for HM# EVAL pK/HNP
pK Va“?e /.half HIV# PK value, or half neutralization potential EVAL pK/HNP
neutralization
potential HT# pK/HNP temperature for HM# EVAL pK/HNP
HD# pK/HNP time for HM# EVAL pK/HNP
Evaluation XIP Volume to minimum measured value EVAL MIN/MAX
minimum XIM Minimum measured value EVAL MIN/MAX
XIT Temperature to minimum measured value | EVAL MIN/MAX
XID Time to minimum measured value EVAL MIN/MAX
Evaluation XAP Volume to maximum measured value EVAL MIN/MAX
maximurm XAM Maximum measured value EVAL MIN/MAX
XAT Temperature to maximum measured value | EVAL MIN/MAX
XAD Time to maximum measured value EVAL MIN/MAX
Evaluation BP# Breakpoint volume for BP# EVAL BREAK
break point B Breakpoint measured value for BP# EVAL BREAK
BT# Breakpoint temperature for BP# EVAL BREAK
BD# Breakpoint time for BP# EVAL BREAK

PC Control / Touch Control
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Variable | Description Method command
Evaluation RD# Mean rate for time slots EVAL RATE
rate RDS# | Standard deviation for RD# EVAL RATE
RDC# Correlation coefficient for RD# EVAL RATE
RM Mean rate for whole range EVAL RATE
RMS Standard deviation for RM EVAL RATE
RMC Correlation coefficient for RM EVAL RATE
Results R1to R9 | Results which can be calculated with a CALC
CALC command
Statistics SVN# Mean value #, the variables for the mean CALC
value are assigned under Result options
(see Section 4.5.1).
SSA# Absolute standard deviation of SMN# (see | CALC
Section 3.21.1)
SSR# Relative standard deviation of SMN# (see | CALC
Section 3.21.1)
SNR# Number of results from the mean calcula- | CALC
tion (see Section 3.21.7)
SSD Preset number of determinations for the CALC
statistics (see Section 3.16.4)
SNT Statistics status (1 for statistics on, 0 for CALC
statistics off)
Common vari- | CV0O1to | Instrument-specific common variables
ables Ccv25
System vari- RN Sample number (see Section 3.18.4)
ables %SC Start counter (see Section 3.18.4)
%AS Autostart status (1 for autostart on, 0 for
autostart off)
%AC Actual autostart counter (see Sec-
tion 3.17.3)
%AD Preset number of autostarts (see Sec-
tion 3.17.3)
%SS Sample data silo status (1 for sample data
silo on, 0 for sample data silo off)
%SL No. of sample data silo lines that have
been processed
%SE End of sample data silo reached (1 for yes,

0 for no)
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4.5.8 Result variables as parameters

PC Control / Touch Control

In many numerical entries for method parameters you can also enter
a result which has previously been calculated (e. g. R1) instead of a
number. The result must have been calculated in a previous CALC
command in the method sequence. Please note that the result must be
within the input limits for the parameter, as otherwise the determination
run will be halted when the parameter is accessed.

With PC Control the result variables are entered directly via the PC key-
board. With Touch Control the button [R1] is used to open the numeri-
cal input dialog with a selection of result variables from R1 to R9 (see
Section 3.1.4).

A typical application is the use of a relative start volume. To define a
start volume which is dependent on the sample weight proceed as fol-
lows:

&= Before the titration command define a CALC command in which
the relative start volume is calculated, e. g. R1=C00*3 (C00 = sam-
ple weight).

Edit command / Edit result

o CALC Calculation

Fesult name

Relative start valume ‘

Calc. farmula R1 ‘ Coo*3 ‘

Decimal places |3 -
Result unit | mL -

Result Result Result
variable limits options

MMote

&= In the titration command enter the variable R1 as the start volume.

Edit command / Start conditions

02 DETpH Oynamic pH titration

Start valume F1| mL
Dosing rate maximum | * | mbimin
Pause 0l =

Wore Initial
start ¢ meas wval.
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4.6 Reports

In the REPORT command you can define a maximum of ten reports
which can be printed out in the method sequence. The reports which
are defined in a report command are printed out in the sequence in
which they are entered in the list.

Sequence / Edit command

Repart ‘

01 REPORT

01|
02

Result report

Repart
options

Insert

Delete

Edit

&= You can insert a report in the list in front of the selected line with
[Insert].

Edit command / Insert report

01 REFORT

Result report
Curve

Measuring point list

Calculations
Statistics shart

Statistics overview

Sample data silo
Result sila
Used devices

System
reports

Wethod
reports

Select

You can use [Method reports] to open the list of reports for the cur-
rent method. [System reports] opens the list of reports for system-
specific data.

& Mark the required report in the selection list and include it in the list
of reports with [Select].

In the list of reports you can use [Delete] to delete the selected report
and [Edit] to edit the parameters for printing out the selected report.

&= Open the dialog for the configuration of the whole report sequence
with [Report options].
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Print / Report options

Fepart header |on each page "

Signature line

aff "

Frame [¥l

In the report header the type, serial number and program version of
the software (Touch Control or PC Control), the device name which you
can enter in the device manager of Touch Control or PC Control and
the printout date with time zone can be printed out. You can also define
your own report header under System/Templates/Report header; this
will be printed out before the standard report header (see Sec-
tion 3.14.7). Under Report header you can choose whether the report
header is to be printed out on every page, on the first page of the report
only or not at all. The Signature line gives you the possibility of sign-
ing the report together with the date. You can choose whether the Sig-
nature line is to appear on every page, on the last page of the report
only or not at all. If you have activated the Frame checkbox then a frame
will be printed round each page of the report.

Parameters for the following reports can be edited in the method sequence:

Report Parameter

Results (cur-
rent
determination)

Result report - Determination properties (on/off)

- Sample data (on/off)

- Sensor data for the sensor used (on/off)

- Titrant data for the titrant used (on/off)

- Raw data, i.e. equivalence points (DET, MET),
endpoints (SET, KFT), control point (STAT), final
measured values (MEAS), calibration data (CAL)
and results of evaluations (EVAL) (on/off)

- Used common variables (on/off)

- Calculated results (on/off)

- Statistics short (on/off)

- Messages entered in the list of messages
(on/off)

- Lines between the sections (on/off)

Curve - Selection of the titration, measurement or cali-

bration (mode) for which the curve is to be
printed

- Settings for the curve report (for a description of
the settings see Section 3.18.7)

PC Control / Touch Control
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Report Parameter

List of measuring - Selection of the titration or measurement (mode)

points for which the list of measuring points is to be
printed out.

Calculations - Determination properties (on/off)

- The variables can be printed out as shown or

with the full accuracy of the floating point num-
ber ("double precision" to Standard IEEE 754).

Devices used Determination properties (on/off).

Variables All determination date; depends on command.

Statistics Statistics short Report printout at the end of a statistics series
(statistic counter same as number of samples,
i.e. samples processed = samples set) or at the
end of each determination.

Statistics over- Report printout at the end of a statistics series

view (statistic counter same as number of samples,
i.e. samples processed = samples set) or at the
end of each determination.

Sample data Sample data silo Sample data silo properties, landscape format,
Table with all the sample data that can be en-
tered in the sample data silo.

Result silo Result silo Result data silo properties, landscape format,
Table with all the results that can be stored in the
result silo.

Form feed Form feed Not editable. Each report is printed out on a
separate page.
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o

No parameters can be edited for the system reports and the method
reports. The contents of the individual reports is described in Sec-

tion 3.23.

Note!

Some tables (statistics overview and sample data silo) are always
printed out in landscape format, as otherwise the data could not be
printed out on a single page. You must select portrait in the Win-
dows-specific Printer setting nevertheless, as printout in landscape
format is automatic.
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4.7 Calibrating pH electrodes (CAL pH) and ISE
(CAL Conc)

For pH measurements, titrations to a preset endpoint (SET pH) and
the determination of pK values and fixed endpoints the calibration of
the pH electrode (command CAL pH) is essential; it is also recom-
mended for all other pH titrations. As least two buffers should be used
for the calibration; these should cover the expected measuring range.
For concentration direct measurements with ISE electrodes the sen-
sor must be calibrated with a series of standards (CAL Conc). During
the sequence the calibration data is stored automatically together with
the sensor data for the used sensor.

Calibration parameters

PC Control / Touch Control

Under Calibration parameters you can edit the parameters for the
calibration sequence. These are identical for pH calibrations and ISE
calibrations. In the command CAL pH you must define the calibration
buffers, in the command CAL Conc the concentrations of the stan-
dards.

Signal drift (d): Drift, i.e. the alteration in the measured value per
minute that has to be reached for measured value acceptance. off
means that the measured value acceptance takes place when the
maximum waiting time has elapsed. This may be advisable if the
electrode has a very slow response.

Waiting time min. (d): The measured value is not accepted until
the minimum waiting time has elapsed, even if the measured value
drift has already been reached. The minimum waiting time is only
important for drift-controlled measurements.

Waiting time max. (d): If the signal drift is switched off or has not
yet been reached then the measured value will be accepted after
the maximum waiting time has elapsed. If the waiting time has not
been newly entered then a waiting time that is suitable for the drift
will be calculated automatically according to the following equation:

Waiting time =150/+/Drift + 0.01+ 5

Temperature (d): Manually entered calibration temperature. If a
temperature sensor is connected and temperature measurement is
set to automatic or continuous under Sensor (see Section 4.1.5)
then the temperature will be measured. If off is defined then the
temperature is requested after the start (except the calibration is
carried out with a Sample Processor).

Sample Processor (d): If the calibration is carried out with a Sam-
ple Processor then the buffers or standards are changed automati-
cally. That is why there is no request of the calibration temperature
at the start of the calibration. The value entered above is used.

For calibrations with a Sample Processor connected via a remote
box the parameter Remote must be activated. When the measure-
ment of a buffer or standard has been completed the Titrando
sends a signal to the Sample Processor via the remote connection
(EOD, see Section 6.2.2). The Sample Processor then switches to
the next buffer or standard.
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Buffers

Standards

For automatic calibrations with the USB Sample Processor the pa-
rameter USB must be selected. The CAL command must be called
up in a subsequence (see Section 4.12.6) with the subsequence
option "Cycles = Calibration". In order to change the calibration
solution a MOVE command (see Section 4.12.1) must be inserted
before the CAL command with the target "Calibration pos.". The
1st calibration position must be defined in the rack table (see Sec-
tion 3.10.5) as a sample position or as special beaker. If a sample
position has been given as the 1st calibration position then it is es-
sential that the other calibration solutions are placed in the directly
following rack positions. If special beakers are used for the calibra-
tion then there must be as many special beakers defined as buffers
or standard solutions are required for the calibration. The special
beakers do not need to be placed in rack positions that directly fol-
low each other.

CAL pH only: The type and number of buffers used for calibration are
entered under Buffers. Alternatively the pH values for a special buffer
series can be entered.

Buffer type (d): Selects a predefined buffer series for the calibra-
tion. The following buffer series are available: Metrohm, NIST, DIN,
Fisher, Fluka Basel Mettler, Merck Titrisol Beckman, Radi-
ometer, Custom, Special, Merck CertiPUR, Baker, Hamilton, Pre-
cisa The temperature tables for the buffer series can be found in
Section 6.4. If these buffers are used then the system will recognize
them automatically. If you have defined your own series of buffers
under System/Templates/Custom calibration buffers then se-
lect Custom in order to use them. Automatic buffer recognition will
then be active for this series of buffers. You can also use Special to
define up to five buffers directly in the calibration command. Auto-
matic buffer recognition will then not be active and the buffers must
be used for the calibration in the given sequence.

Number of buffers (d): For predefined or custom buffer series: the
number of buffers to be used for the calibration. If calibration is car-
ried out without a Sample Processor then during the run the user
will be requested to change the buffer for the required number of
times. During calibration with a Sample Processor the buffers are
changed automatically. If you use more than two buffers for your
calibration then you can use a particular buffer several times in or-
der to give it more statistical weight. The first two buffers must al-
ways be different.

Buffer 1 pHto Buffer 5 pH (d): For buffer type Special: pH val-
ues of the buffers. Please note that you must enter the pH values
corresponding to the measuring temperature used. off means that
the buffer and all those following will not be used. During the se-
guence a message will appear the corresponding number of times
to indicate the next buffer to be used.

CAL Conc only: Under Standards the concentration unit for the con-
centration measurements and the concentrations of the standard solu-
tions are entered.
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Stirrer
contral

PC Control / Touch Control

Unit Conc. (d): Select the concentration unit of the standard. The
concentration unit for concentration measurements always depends
on the unit entered for the concentration of the standard.

Conc. standard 1to Conc. standard 5 (d): Enter the concentra-
tion for 1 to 5 concentration standards. off means that the standard
and all those following will not be used. During the sequence a
message will appear the corresponding number of times to indicate
the next standard to be used.

Under Stirrer control you can edit the parameters for controlling the
stirrer during the calibration. Take care that you have selected a stirrer
under Edit command/Stirrer.

Stir solution during measurement (d): Automatically switches
the stirrer on/off at the start and the end of the measurement.

Stir before meas. (d): If stirring is switched off during the meas-
urement, the solution can be stirred before the measurement. Enter
the corresponding time here.

Pause bhefore meas. (d): If stirring is carried out before the meas-

urement, a pause interval can be entered here. No stirring or meas-
uring occurs during this time.

The parameters for Control device, Sensor and Stirrer are de-
scribed in Section 4.1.5.

Note!

Make sure that the sensor to be calibrated has been selected under
Edit command/Sensor. This is the only way to ensure that the cali-
bration data for this sensor is stored in the correct place under Sys -
tem/Sensors.

The choice of the Direct parameters is described in Section 4.1.6.

2-Point calibration with automatic buffer recognition

Immerse electrode
in first buffer

With automatic buffer recognition the order of the
buffers does not matter.

Start the
calibration com-
mand

the calibration tem-

Measure or enter | If a temperature sensor is connected then the

temperature will be measured. Otherwise a query

perature will appear and the temperature must be entered
manually.
(Stir and/or The solution is stirred before the measurement.
pause before
measurement) Pause will be allowed to elapse before the meas-

urement.
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(Switch on stirrer)

Measure buffer 1

(Switch off stirrer)

Message showing
which buffer has
been recognized.

(Stir and/or
pause before
measurement)

(Switch on stirrer)

Measure buffer 2

(Switch off stirrer)

Calculate calibra-
tion data

The stirrer will be switched on if Stir solution
during measurement is activated.

The potential of buffer 1 is measured.

The stirrer will be switched off if the buffer has
been recognized and if Stir solution during
measurement is activated.

A message will be shown with instructions for the
next buffer. When the electrode has been im-
mersed in the second buffer the second meas-
urement is started with [0K].

The solution is stirred before the measurement.

Pause will be allowed to elapse before the meas-
urement.

The stirrer will be switched on if Stir solution
during measurement is activated.

The potential of buffer 2 is measured.

The stirrer will be switched off if the buffer has
been recognized and if Stir solution during
measurement is activated.

The calibration data, i.e. the slope and the elec-
trode zero point pH(0) are calculated, the limits
checked and, if necessary, an appropriate mes-
sage displayed. The calibration data will be added
to the sensor data for the particular sensor.

Optional steps are shown in brackets.

PC Control / Touch Control



(), Metrohm 4 Parameters

At the end of the determination sequence the calibration data is shown
on the result page. The calibration curve is shown under Re-
sults/Curve:

11 CALpH pH calibration

U [m]
200 —

10+~

0 . I . I I . |

4 B ' 8 10
L i
-100}-

-200%

The individual measured values for all buffers are shown under Re-
sults/More determination data/View data:

rmination dat
01 CAL pH pH calibration 1
Stop criterion Regular stop MTS
Calibration duration 428 s MCD
Temp. measurement manual AT
Calibration termp. 250 °C MCT
pH(D) £.998 WEN
Slope 100.1 % MSL
pH Ulrmv]  T[C] t[s]
Buffer 1 5.000 -118.3 250 10
Buffer 2 7.000 -0.6 250 10
Buffer 3 4.000 17768 250 10
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Repeat for
each standard

Concentration calibration with up to 5 standards

Immerse electrode
in first standard

Start the
calibration com-
mand

Measure or enter
the calibration tem-

If a temperature sensor is connected then the
temperature will be measured. Otherwise a query

perature will appear and the temperature must be entered
manually.
Message A message appears with instructions for the first
standard. Start the measurement with [0K].
(Stir and/or The solution is stirred before the measurement.
pause before
measurement) Pause will be allowed to elapse before the meas-

(Switch on stirrer)

Measure
standard

(Switch off stirrer)

urement.

The stirrer will be switched on if Stir solution
during measurement is activated.

The potential of the standard is measured.
The stirrer will be switched off if the measured

value has been accepted and if Stir solution
during measurement is activated.

Calculate calibra-
tion data

The calibration data, i.e. the slope, electrode zero
point E(0) and the blank concentration ¢(blank) are
calculated, the limits checked and, if necessary,
an appropriate message displayed. The calibration
data will be added to the sensor data for the par-
ticular sensor.

Optional steps are shown in brackets.
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4.8 Calibrating conductivity measuring cells (CAL
Cond)

The cell constant of a conductivity measuring cell can be determined
with the CAL Cond command.

Under Calibration parameters you can edit the parameters for the
calibration sequence.

Calibration parameters

e Signal drift (d): Drift, i.e. the alteration in the measured value per
minute that has to be reached for measured value acceptance. off
means that the measured value acceptance takes place when the
maximum waiting time has elapsed. This may be advisable if the
measuring cell has a very slow response.

o Waiting time min. (d): The measured value is not accepted until
the minimum waiting time has elapsed, even if the measured value
drift has already been reached. The minimum waiting time is only
important for drift-controlled measurements.

e Waiting time max. (d): If the signal drift is switched off or has not
yet been reached then the measured value will be accepted after
the maximum waiting time has elapsed.

o Measuring temp. (d): Manually entered measuring temperature. If a
temperature sensor is connected and temperature measurement is
set to automatic or continuous under Sensor (see Section 4.1.5)
then the temperature will be measured. If off is defined then the
temperature is requested after the start.

Under Standard the characteristics of the calibration standard are en-
tered. These values are proposed in the query after the start of the
method.

‘ Standard

e Request at calibration start: If this parameter is switched on
then you are requested — after the start of the method — to enter the
following parameters.

e Conductivity std. (d). Enter the conductivity of the calibration
standard used.

o Reference temp. std. (d): Enter the reference temperature at
which the calibration standard has the conductivity entered above.

o Temp. coefficient (d): Enter the temperature coefficient corre-
sponding to the above reference temperature.

contral

" aimer | Under Stirrer control you can edit the parameters for controlling the
‘ ‘ stirrer during the calibration. Take care that you have selected a stirrer
under Edit command/Stirrer.

e Stir solution during measurement (d): Automatically switches
the stirrer on/off at the start and the end of the measurement.

o Stir before meas. (d): If stirring is switched off during the meas-
urement, the solution can be stirred before the measurement. Enter
the corresponding time here.

o Pause hefore meas. (d): If stirring is carried out before the meas-
urement, a pause interval can be entered here. No stirring or meas-
uring occurs during this time.
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o

The parameters for Control device, Sensor and Stirrer are de-
scribed in Section 4.1.5.

Note!

tem/Sensors.

Make sure that the sensor to be calibrated has been selected under
Edit command/Sensor. This is the only way to ensure that the cali-
bration data for this sensor is stored in the correct place under Sys-

The choice of the Direct parameters is described in Section 4.1.6.

Sequence of the cell constant determination

Immerse measuring

cell in standard

Start the
calibration com-
mand

Measure or enter
the calibration tem-
perature

(Enter data of stan-
dard)

(Stir and/or
pause before
measurement)

(Switch on stirrer)

Measure standard

(Switch off stirrer)

Calculate calibra-
tion data

If a temperature sensor is connected then the
temperature will be measured. Otherwise a query
will appear and the temperature must be entered
manually.

The characteristics of the calibration standard are
queried, if Request at calibration startis
activated.

The solution is stirred before the measurement.

Pause will be allowed to elapse before the meas-
urement.

The stirrer will be switched on if Stir solution
during measurement is activated.

The potential of the standard is measured.

The stirrer will be switched off if the measured
value has been accepted and if Stir solution
during measurement is activated.

The cell constant is calculated, the limits checked
and, if necessary, an appropriate message dis-
played. The calibration data will be added to the
sensor data for the particular sensor.

Optional steps are shown in brackets.
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4.9 Electrode test for pH electrodes (ELT)

For pH electrodes you can carry out an automatic electrode test which
allows the quality of the electrode used to be evaluated. As the result
you will obtain various information about the characteristic measuring
properties of your pH electrode (slope, response time etc.). The con-
cluding evaluation of the electrode is carried out by checking the results
obtained against preset limit values. If the electrode test has been fin-
ished successfully then the calibration data is stored together with the
sensor data of the used sensor.

These limit values are stored in the software for the three most fre-
quently used types of Metrohm pH electrodes: standard electrodes,
gel electrodes and non-aqueous electrodes. You can also define
your own limits (see Section 3.14.8). The specific classification of the
electrode system is defined by the reference system used. You find an
overview for these electrode types and the corresponding limit values
on page 268.

Faulty electrodes frequently show certain combinations of measured
results of the electrode test which lie outside the preset limits. This per-
mits more detailed information to be given about possible causes and
recommended measures.

Buffers

You need faultless pH 4, pH 7 and pH 9 buffers for carrying out the
electrode test. We recommend the use of suitable Metrohm buffers. In
principle the electrode test can also be carried out with any of the
stored sets of buffers.

The buffers must be measured in the following order:

1. pH9
2. pH4
3. pH7

Note!
ﬂ Particularly with buffer pH 9 you should make certain that it is in a
faultless condition. By absorption of CO, from the ambient air this
buffer can easily vary from its specified pH value and therefore pro-
duce incorrect test results.

Stirrer

A stirrer must be connected for the electrode test.

Temperature

Please ensure that the whole electrode test is carried out at a constant
temperature. As the temperature has a great influence on the response
time you should work at room temperature if possible. The preset limit
values are set for 25 °C.
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‘ Under Electrode test parameters you can edit the parameters for
the electrode test sequence.

Electrode test param.

e Buffer type: Selects a predefined buffer series for the calibration.
The following buffer series are available: Metrohm, NIST, DIN, Fluka
Basel, Mettler, Merck Titrisol Radiometer, Merck CertiPUR,
Baker, Hamilton, Precisa. The temperature tables for the buffer se-
ries can be found in Section 6.4.

e Sample Processor: If the calibration is carried out with a Sample
Processor then the buffers are changed automatically. That is why
there is no request of the calibration temperature at the start of the
calibration. The value entered below is used.

For calibrations with a Sample Processor connected via a remote
box the parameter Remote must be activated. When the measure-
ment of a buffer has been completed the Titrando sends a signal to
the Sample Processor via the remote connection (EOD, see Sec-
tion 6.2.2). The Sample Processor then switches to the next buffer.

For automatic calibrations with the USB Sample Processor the pa-
rameter USB must be selected. The CAL command must be called
up in a subsequence (see Section 4.12.6) with the subsequence
option "Cycles = Calibration". In order to change the calibration
solution a MOVE command (see Section 4.12.1) must be inserted
before the CAL command with the target "Calibration pos.". The
1st calibration position must be defined in the rack table (see Sec-
tion 3.10.5) as a sample position or as special beaker. If a sample
position has been given as the 1st calibration position then it is es-
sential that the other calibration solutions are placed in the directly
following rack positions. If special beakers are used for the calibra-
tion then there must be as many special beakers defined as buffers
or standard solutions are required for the calibration. The special
beakers do not need to be placed in rack positions that directly fol-
low each other.

e Electrode type: Select the electrode type.
Standard: Electrodes containing, e.g., KCI solution as reference
electrolyte.
Gel: Electrodes containing Idrolyte as reference electrolyte.
Non-aqueous: Electrodes containing a non-aqueous reference elec-
trolyte, e.g. TEABr in ethylene glycol or LiCl in ethanol.
Custom: Under System/Templates you can define your own elec-
trode type.

o Temperature: Manually entered calibration temperature. If a tem-
perature sensor is connected and temperature measurement is set
to automatic or continuous under Sensor (see Section 4.1.5) then
the temperature will be measured. If off is defined then the tem-
perature is requested after the start (except the calibration is carried
out with a Sample Processor).

The parameters for Control device, Sensor and Stirrer are de-
scribed in Section 4.1.5.
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Note!

Make sure that the sensor to be calibrated has been selected under
Edit command/Sensor. This is the only way to ensure that the cali-
bration data for this sensor is stored in the correct place under Sys -
tem/Sensors.

Sequence of the electrode test

Note!

In order to obtain realistic response times the electrode should be
immersed in each buffer at about the same time as the measurement
is started and it should be positioned directly above the stirrer which

has already been switched on.

Start the
calibration com-
mand

Measure or enter
the calibration tem-
perature

Immerse electrode
into buffer pH 9

Measure buffer
pH9

Immerse electrode
into buffer pH 4

Measure buffer
pH 4

Immerse electrode
into buffer pH 7

Measure buffer
pH 7

Calculate calibra-
tion data

If a temperature sensor is connected then the
temperature will be measured. Otherwise a query
will appear and the temperature must be entered
manually.

Confirm the displayed message with [0K].

The stirrer is switched on.
The potential of buffer pH 9 is measured,; at first
3 min with stirring, then 1 min without stirring.

Confirm the displayed message with [0K].

The stirrer is switched on.
The potential of buffer pH 4 is measured; at first
3 min with stirring, then 1 min without stirring.

Confirm the displayed message with [0K].

The stirrer is switched on.
The potential of buffer pH 7 is measured; at first
3 min with stirring, then 1 min without stirring.

The rating of the electrode is ascertained. The
calibration data will be added to the sensor data
for the particular sensor.
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Limit values of the three electrode types

Rating
Excellent electrode Good electrode Usable electrode
Electrode type "Standard"
Streaming potential 25mV 3.0mv 4.0mV
Drift 2.0mV/s 2.5mV/s 3.0mV/s
Slope min. 96.5 % 96.0 % 95.0 %
Slope max. 101.0% 102.0 % 103.0 %
Response time 45s 50s 60 s
Lower limit Uoff -15mV
Upper limit Uoff 15 mV
Electrode type "Gel"
Streaming potential 3.0mV 3.5mV 4.5mV
Drift 2.5mV/s 3.0mV/s 4.0mV/s
Slope min. 96.5 % 96.0 % 95.0 %
Slope max. 101.0% 102.0 % 103.0 %
Response time 60 s 75s 90s
Lower limit Uoff -15mV
Upper limit Uoff 15 mV
Electrode type "Non-aqueous"
Streaming potential 3.0mV 4.5mV 6.0 mV
Drift 5.0 mV/s 7.0 mV/s 9.0 mV/s
Slope min. 88.0 % 80.0 % 70.0 %
Slope max. 120.0 % 130.0 % 140.0 %
Response time 60 s 75s Ns
Lower limit Uoff -10mV
Upper limit Uoff 70 mV

PC Control / Touch Control




/2 Metrohm

4 Parameters

Possible errors of the electrode test

Test criterion

Message

Measure

pH 9:
The drift in stirred solution is
> 1mV.

General problem

- Connect electrode.

- Replace defective elec-
trode cable.

- Clean diaphragm (see
electrode leaflet).

- Replace electrode.

pH9:

—-10 mV < U(unstirred)
<10 mV

and

the sum of drift values after
1,2, 3und 4 minis

< 12 mV/min.

Short circuit

Replace electrode.

A response time does not
meet the limit value for the
rating "Usable electrode".

Glass membrane / Dia-
phragm

Clean diaphragm (see elec-
trode leaflet).

The pH values are not de-
fined for all the buffers at the
measured temperature.

No buffer data

Repeat electrode test at a
temperature at which the pH
values of all the buffers are
defined.

All the slopes meet the limit

values for the rating "Usable
electrode"

and

Uoff is outside the given lim-
its.

Unsuitable reference elec-
trode

- Repeat electrode test with
suitable reference system.

- Replace contaminated ref-
erence electrolyte.

- Select electrode type =
Custom and adjust limits
for Uoff.

The streaming potential is
too high.

Contaminated diaphragm

Clean diaphragm (see elec-
trode leaflet).

Two slopes do not meet the
limit values for the rating
"Usable electrode".

Wrong buffer

Repeat electrode test with
buffers pH 4, 7 und 9.

All the slopes do not meet
the limit values for the rating
"Usable electrode".

Partial short circuit

Check temperature sensor
or enter correct calibration
temperature.
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4.10 Dosing and liquid handling

With the dosing commmands you can add a fixed volume in the method
sequence; exchange or dosing units can also be prepared and emptied
automatically. Complex dosing tasks can be carried out comfortably
with the liquid handling commands.

4.10.1 Dosing (ADD)

Dosing parameters

Control device

The ADD command is used to add a preset volume of a solution.

| e Volume (d): Volume to be added.

e Dosing rate (d): Rate at which the volume is to be added. The
maximum dosing rate depends on the cylinder volume of the ex-
change or dosing unit used (see Section 3.8.6).

e Filling rate (d): Rate at which the dosing cylinder is refilled after
addition has been carried out. The maximum filling rate depends on
the cylinder volume of the exchange or dosing unit used (see Sec-
tion 3.8.6).

Under Control device you can select the control device (Titrando,
USB Sample Processor etc.) with which the dosing or liquid handling
command is to be carried out. This button will only be shown when
several control devices have been configured under System/Device
manager (see Section 3.70). The device names are always shown in the
selection list.

The parameters for dosing devices and stirrers are described in Sec-
tion 4.1.5. Selection of the direct parameters is described in Sec-
tion 4.1.6.

4.10.2 Liquid handling (LQH)

270

This command can be used to carry out liquid handling tasks with a
Dosino (type 700 or 800) dosing device. Together with a USB Sample
Processor the versatile possibilities of the Dosino can be used to the full
extent. The four ports of the dosing units for the Dosino can be used as
inlet or outlet ports as defined by the user. This means that not only
simple dosing and filling processes are possible, but complex liquid
handling tasks such as pipetting and sample transfer can be carried
out without any problems. This requires several LQH and automation
commands that are best grouped together in subsequences (see Sec-
tion 4.12.6).

The dosing functions are to be used in such a way that, in addition to
the function, the port at which the function is to be carried out is also
given. This means the dosing unit inlet or outlet to which the valve disk
first moves in order that the required function is carried out. The defini-
tions of the ports is described in Section 6.5.1.
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e Function: Selects the possible working steps.

With Dosing the given volume is added. Automatic filling takes
place neither before nor after the command.

Fill the cylinder can take place from a freely selectable port. The
valve disk then remains at the selected port.

With Aspirate liquid is aspirated via the given port. As with Dosing,
the cylinder is not automatically filled either before or after the
command. It should be possible for the aspirated volume to be re-
moved with a single piston stroke.

With the Eject function the whole cylinder content is ejected via the
given port. In contrast to the function "End volume" the piston is
pressed down to the stop, i.e. past the maximum volume mark. This
command should only be used for preparing the dosing unit before
the pipetting sequence.

With the command Exchange position the cylinder is filled via the
given port. This means that, for example, air can be aspirated via
Port 4. The valve disk is then rotated to Port 2 and the dosing drive
can be removed from the dosing unit.

With Change port the valve disk is only moved to the given port; no
piston movement takes place.

As the dosing units are exchangeable, the coupling of the Dosino
piston rod (spindle) has a slight mechanical tolerance that can be
noticed when the piston changes its direction of movement. This
tolerance can be compensated with the command Compensate. A
short piston movement is first made in the same direction as the
previous movement; this is followed by a piston movement in the
reverse direction.

The whole cylinder content is ejected via the selected port with End
volume. The piston is lowered to the maximum volume mark i.e. un-
til 10'000 pulses have been dosed. This command should be used
for pipetting functions to empty the cylinder.

e In-/Outlet: Selects the port, with which the liquid handling com-
mand should be carried out.

o Volume: Here you enter the volume to be processed.

e Rate: Rate at which the commands Dosing, Fill, Aspirate, Eject,
Exchange position and End volume are carried out. Aspirating
and ejecting the sample should be done with a rate < 10 mL/min.

The item Control device is mentioned in Section 4.10.1, the parame-
ters for the Dosing device are described in Section 4.1.5.

A schematic command sequence is explained in Section 6.5.3.
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4.10.3 Preparing (PREP) and emptying (EMPTY)

Preparation is used to rinse the cylinder and the tubing. Empty is used
to empty the cylinder and the tubing. The empty command is only
available for Dosino-type dosing devices.

Control device: Selects the control device (Titrando, USB Sample
Processor etc.) to which the dosing device is connected and which
is to be prepared or emptied. This button is only shown when sev-
eral control devices have been configured under System/Device
manager (see Section 3.70). The device names are always shown in
the selection list.

Dosing device: Dosing device to be prepared or emptied. All dos-
ing device connections (MSB) are always shown.

Titrant: Titrant with which the preparation or empty command is to
be carried out. The titrant can be selected from the list of titrants
which have been defined under System/Titrants. If intelligent ex-
change or dosing units are used then a check will be made in the
method sequence that the correct titrant is present in the connected
dosing device and whether the type of dosing device is correct.
With non-intelligent exchange or dosing units the cylinder volume is
checked. At the start of the command the validity of the titer and the
expiry date of the selected titrant will be checked as well as the GLP
test interval for the exchange or dosing unit. The tubing parameters
defined under System/Titrants for the selected titrant will be used
for preparing and emptying the exchange or dosing unit. The pa-
rameters for the preparation are also defined under Sys-
tem/Titrants. If no titrant has been defined then the standard tub-
ing parameters and the default parameters for the preparation will
be used (see Section 3.8.6).

Cylinder volume to (PREP only): Select the port of the Dosino
where the titrant is ejected. This parameter is only active when the
titrant is not defined. If a titrant has been defined, the cylinder vol-
ume is ejected via the port defined as dosing port for prepar-
ing/emptying (see Section 3.8.6).

Air inlet (EMPTY only): Select the port where the air is aspirated.
This parameter is only active when the titrant is not defined. If a ti-
trant has been defined, the port defined as special port is used (see
Section 3.8.6).

A detailed description of the preparation and emptying sequences is
given in Section 3.24.2, p. 182 and p. 183).
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4.10.4 Monitored dosing (DOS)

Dosing parameters
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A predefined volume of a solution is dosed with the DOS command.
The measured value and the temperature are monitored simultane-
ously.

o Dosing criterion: Two parameters from the following can be de-
fined: Volume, Dosing rate and Dosing time. The third parameter
is calculated according to the following formula:

Volume = Dosingtime - Dosingrate

If continuous dosing is required, a tandem dosing setup (see Sec-
tion 4.1.5) can be used i.e. dosing is carried out with a combination
of two dosing devices. The second dosing device is dosing while
the first one is being filled and vice versa.

Depending on the type of task one of the following types of dosing
can be used:

Volume / Dosing rate — You define the volume to be dosed and
the desired dosing rate. The filling times lengthen the dosing proc-

ess.
AV/mL Single dosing AV/mL Tandem dosing
Filling time
Dosing rate Dosing rate
Us Us

Fig. 4.18: Definition of volume and dosing rate

Volume / Dosing time — You define the volume and the time in
which this volume is to be dosed (particularly suitable for synthesis
applications). The dosing rate is automatically optimized by the Ti-
trando (see formula above).

Attention!

The time defined as Dosing time corresponds to the net dosing time
t,+t, i.e. the filling time of the exchange or dosing unit is not taken
into account.
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AV/mL Single dosing AV/mL Tandem dosing
___________________________ - b e

1 1

1 1

1 1

Filling time i i

le—-—v--! 1 1

: ! ! !

1 1 1 1

1 1 1 1

1 1 1 1

1 1 1 1

1 1 1 1

1 1 1 1
! i I ! _
- l—>1 | >
t ' v, ' Us t + 1, [ t/s

Fig. 4.19: Definition of volurme and dosing time

If the dosing rate resulting from the settings cannot be achieved
dosing is carried out at maximum rate.

The following formula can be used to estimate whether the maxi-
mum dosing rate is necessary or not:

Dosingrate = Desired flow rate in mL/min - 2.22

Note!
ﬂ This formula applies only for using a single dosing device. The dosing
rate is equal to the flow rate for tandem dosing.

If the required dosing rate exceeds the maximum dosing rate for the
selected exchange or dosing unit (or cylinder volume, see Sec-
tion 3.8.6), then a larger cylinder volume must be selected.

Dosing rate / Dosing time — You define the dosing rate and the
time in which dosing is to be carried out. As in the previous case,
the filling times are not taken into account.

AV/mL Single dosing AV/mL Tandem dosing
i !
Filling time /| i
l Co i
Doising rate i i /" Dosing r’;ate
i i i i
! ! ! > ! -~
o 5 Us et Us

Fig. 4.20: Definition of dosing rate and dosing time
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Flow rate of a single dosing device

The cylinder volume and the filling time of the exchange or dosing
unit must be taken into account for the calculation of the effective

flow rate.
Max. flow rates for different cylinder volumes:
Cylinder volume Max. flow rate
Exchange unit Dosing unit
1mL approx. 80 mL/h
2mL approx. 170 mL/h
5mL approx. 400 mL/h approx. 430 mL/h
10 mL approx. 800 mL/h approx. 860 mL/h
20 mL approx. 1.6 L/h approx. 1.7 L/h
50 mL approx. 4 L/h approx. 4.3 L/h
Filling times

Filling times are not included in the calculation of the dosing rate by
the Titrando. The filling times (including valve switching) can be es-
timated according to the following formula:

Maximum filling rate _
Actualfillingrate

+ 4s

Fillingtimeins =

t = 20 s (for exchange units)
18 s (for dosing units)

The maximum filling rate depends on the cylinder volume of the ex-
change or dosing unit used (see Section 3.8.6). In the table below
the approximate filling times (including valve switching) are given for
various cylinder volumes (exchange and dosing unit) at different fill-

ing rates:
Cylinder volume Filling time in s
maximum 100 mL/min 50 mL/min 10 mL/min
1mL 24/ --- ---
2mL -/ 22
5mL 24 /22 34
10 mL 24 /22 64
20 mL 24 /22 28 124
50 mL 24 /22 34 64 304

PC Control / Touch Control
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Example:
1 L reagent has to be dosed within 1 hour with a 50 mL exchange
unit. What is the dosing rate?

Total duration = 60 min
Volume = 1000 mL
Filling time = 24 s (at max. filling rate)
Cylinder volume = 50 mL
Volume 1000

Number of refills = 20

Cylinder volume 50

If the division delivers an integer number, the last filling is no longer
a refilling and must be deducted. In our example, 19 refills are nec-
essary. There is no dosing during this time i.e. the net dosing time is

3600 s—-19-24 s = 3144 s = 52.4 min
The dosing rate is thus

1000 mL / 52.4 min = 19.1 mL/min
Summary in a formula:

Dosing rate in mL/min:

B Volume
Totalduration — No. of refills - Filling time - 1/60
_ 1000 19.1

60-19-24-160

Parameterization:

Edit command / Dosing parameters

m o Dos Dosing manitored

Dosing criterion

Yolume 1000 | mL
Dosing rate 191 = | mbLmin

Dosing time =

Yolume/Dosing rate -

Wore
pararm.

Volume: Volume to be added.

Dosing rate: Rate at which the volume is added. The maximum
dosing rate depends on the cylinder volume of the exchange or
dosing unit used (see Section 3.8.6).

Dosing time: Time while the reagent is being dosed i.e. the filling
time is not taken into account.

Temperature: Manually entered dosing temperature. If a tempera-
ture sensor is connected and temperature measurement is set to
automatic or continuous under Sensor (see Section 4.1.5) then the
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Stop conditions

Monitaring
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temperature will be measured continuously. The value is used for
temperature compensation in pH measurements.

e Time interval MP: Time interval for entering a measuring point in
the list of measuring points. The list of measuring points can con-
tain max. 1000 measuring points.

e Pause: Waiting time, e. g. for electrode equilibration, after the start
of the method.

The conditions for terminating the dosing are defined under Stop con-
ditions:

e Stop volume: Stops when the preset volume has been added since
the start of the dosing. You should adapt the stop volume to suit the
size of your vessel in order to prevent it from overflowing.

e Stop time: Stops when the preset time has elapsed after the start
of the dosing.

If several stop conditions have been set then the first criterion to be ful-
filled will stop the dosing.

e Filling rate: Rate at which the dosing cylinder is refilled after the
dosing. The maximum filling rate depends on the cylinder volume of
the exchange or dosing unit used (see Section 3.8.6).

The parameters for monitoring the measured value as well as the tem-
perature are defined under Monitoring. Remote signals or RS com-
mands can be assigned to the monitored quantities. This can be used,
for example, to switch a thermostat on/off if necessary.

e Measured quantity: Select the measured quantity being moni-
tored.

The remaining parameters are described in the section about the STAT
titration (see Section 4.1.4).

The item Control device is mentioned in Section 4.10.1, the parame-
ters for the Sensor, Dosing device and Stirrer are described in Sec-
tion 4.1.5.
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4.11 Communication

With the communication commands SCAN and CTRL you can scan
and set remote lines at a connected remote box. The connection of the
remote box is described in the Installation Instructions for the Titrando.
The pin occupancy of the remote connection and the functions of the
individual remote lines are described in Section 6.2.

The commands SCAN RS and CONTROL RS are for the communica-
tion with peripheral devices which are connected via a serial RS-232 in-
terface.

4.11.1 Scanning lines (SCAN)

Definition of input signals which are to be waited for before the next
command is carried out (SCAN).

e Control device: Selects the control device (Titrando, USB Sample
Processor etc.) to which the remote box is connected. This button is
only shown when several control devices have been configured un-
der System/Device manager (see Section 3.10). The device name
is always shown in the selection list.

e Remote box: Remote box at which the lines are to be scanned. All
the remote box connections (MSB) will always be shown.

e Input signal: Selects the signal from the templates which have
been defined under System/Templates/Input lines or enters the
binary pattern directly. Please consult the online help for the input
of the binary pattern.

¢ Timeout: You can define a time after which an action should be car-
ried out in case the signal pattern has not been recognized.

e Timeout action: The action defined here will be carried out if the
time interval has expired.

Input lines that are of no interest or for which no defined condition can
be predicted should be masked with an asterisk (*).

The templates are described in Section 3.714.4.

4.11.2 Setting lines (CTRL)
Definition of output signals which are to be transmitted (CTRL).

e Control device: Selects the control device (Titrando, USB Sample
Processor etc.) to which the remote box is connected. This button is
only shown when several control devices have been configured un-
der System/Device manager (see Section 3.70). The device name
is always shown in the selection list.

e Remote box: Remote box at which the lines are to be set. All the
remote box connections (MSB) will always be shown.

e Output signal: Selects the signal from the templates which have
been defined under System/Templates/Output lines or enters the
binary pattern directly. Please consult the online help for the input
of the binary pattern. The pulse length for pis fixed at 200 ms. If you
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wish to use a pulse with a pulse length other than 200 ms then you

must define a corresponding template.

We recommend that non-relevant output lines are also masked with an
asterisk (*) in order that the condition of these lines is not altered.

The templates are described in Section 3.14.5.

4.11.3 Receive data (SCAN RS)

Definition of the parameters for receiving data via a serial RS-232 inter-
face.

Serial port: Selection of the RS-232 interface which the peripheral
device is connected to.

Data string: Enter the desired data string here. "*"' can be used for
one or more characters.

Timeout: You can define a time after which an action should be car-
ried out in case the signal pattern has not been recognized.

Timeout action: The action defined here will be carried out if the
time interval has expired.

4.11.4 Send data (CONTROL RS)

Definition of the parameters for sending data via a serial RS-232 inter-
face.

PC Control / Touch Control

Serial port: Selection of the RS-232 interface which the peripheral
device is connected to.

Data string: Enter the desired data string here. All characters ac-
cording to ASCII code can be used. Please consult the online help
for how to enter the data string.

Note!
Each command is terminated automatically with carriage return + line
feed.
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4.12 Automation

The automation commands, with the exception of the subsequence, are
only active when a USB Sample Processor has been configured in the
Device manager (see Section 3.10). A connected USB Sample Proces-
sor is controlled with these commands in the method sequence.

Insert command / Automation

Current method: Mew method

Mave ‘ ‘ Lift ‘
Pump ‘ ‘ Rack reset ‘
Sample variable ‘ ‘ Subsequence ‘

4.12.1 Move (MOVE)

The MOVE command is used to move to a rack position or an external
position.

Tower: The required tower can be selected here. Both Tower 1 and
Tower 2 are always available for selection, even if your USB Sample
Processor only has one tower. If you accidentally select the non-
existent tower then the corresponding error message will appear af-
ter the start of the method.

Destination:; This is the target position for the MOVE command.

Sample gives the rack position that is defined by the current sample
variable. The sample variable is automatically increased by one af-
ter each method sequence. Under Method options/Start op-
tions you can switch off this automatic increase. With the SAMPLE
command (see Section 4.12.5) the sample variable can also be se-
lectively altered.

If the USB Sample Processor is equipped with a Swing Head then
four external positions can be moved to.

Special beakers must be defined in the rack table under Edit de-
vice/Rack tables.

When selecting Rack position each absolute position of a rack
can be moved to directly.

With Current sample +/- a particular rack position relative to the
current sample as defined by the sample variable can be moved to.

With Next/Previous position the next or previous rack position
will be moved to starting from the current rack position.

Calibration pos. is used when automatic calibration is to be car-
ried out with a USB Sample Processor (see Section 4.7).

PC Control / Touch Control
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4.12.2 Lift (LIFT)

The sample rack can be rotated by a certain increment independ-
ently from a rack position with the function +/- rotate.

The robotic arm can also be swung by a certain increment inde-
pendently from the position with +/- swing.

The values of the rotation and swing increment are defined in the
device properties of the tower and of the Swing Head respectively
(see Section 3.10.5).

o Beaker test action: If no sample is present at the rack position
that has been moved to then the action selected here will be carried
out, provided that the beaker sensor has been activated in the rack
table (see Section 3.10.5).

o Options: The shift rate and the shift direction can be edited
here. The swing rate defines the rate of the robotic arm when mov-
ing to a rack position, a special beaker or an external position.

The lift can only be moved when the USB Sample Processor is at a
valid rack position. In manual control "--" indicates that the lift is at an
invalid position. This is the case, for example, after a manual rack reset
(see Section 3.24.6).

e Tower: The selected lift position is moved to by the selected tower.
Both Tower 1 and Tower 2 are always available for selection, even if
your USB Sample Processor only has one tower.

e Lift position: In addition to any lift position in mm the freely de-
finable positions Work position, Shift position, Rinse position and
Special position can be selected. These settings apply for sample
positions, each special beaker and the external positions. The lift
positions are defined in the rack table in the Device manager of the
USB Sample Processor (see Section 3.70.5). However, they can
also be assigned directly in the manual control of the USB Sample
Processor (see Section 3.24.6). A lift height of 0 mm corresponds to
the "Home position", i.e. the lift is being located at the upper stop
position. Please ensure that no lift position exceeds the maximum
stroke path defined in the device properties of the tower.

e Lift rate: The rate at which the lift is moved can be edited here.

4.12.3 Pump (PUMP)

PC Control / Touch Control

The PUMP command is used to control the pumps mounted on or con-
nected to the tower of the USB Sample Processor.

o Tower: This is the tower at which the selected pump is to be
switched. Both Tower 1 and Tower 2 are always available for selec-
tion, even if your USB Sample Processor only has one tower.

o Pump: Selects the pump that is to be switched. With "1+2" both
pumps will be switched at the same time.

o Status/Duration: A pump can be switched on or off, or switched
on for a certain time.
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4.12.4 Rack reset (RACK)

With the command Rack reset the rack, lift and robotic arm are reset,
the rack code is read off and the corresponding rack data is transferred
to the USB Sample Processor. At the same time the sample variable is
reset to one.

e Check rack: The rack which is put on can be checked at the start of
the method. In this way you can ensure that the method can only be
carried out with this rack. This means that you have to select the
desired rack in the start options under Check rack.

4.12.5 Sample variable (SAMPLE)

The sample variable describes the current position of the sample at the
USB Sample Processor. At the end of a method sequence it is auto-
matically increased by one. It is again reset to one at the start of the
system and after a Rack reset. With the SAMPLE command the sample
variable can also be selectively altered. For example, a SAMPLE com-
mand can be inserted in order to prevent the automatic increase at the
end of a method. This automatic increase can also be switched off un-
der Method options/Start options (see Section 3.76.7).

e Sample variable: The sample variable can be set to a particular
value with "=" or, based on the current value, altered with "+" or

e Value: This is the amount by which the sample variable is to be al-
tered.

4.12.6 Subsequence (SUBSEQ)

With more complex tasks in particular, such as rinsing procedures or
liquid handling (see Section 4.8), it is advisable to group command se-
quences together to form a subsequence. Subsequences are managed
in the same way as method commands. A maximum of 99 commands
can be grouped together to form a subsequence. There is no limitation
on the number of subsequences contained in a method.

Sequence / Edit Subsequence

02 SUBSEQ Subsequence ‘

01

Load/ Subseq. Insert Delete Erlit
Save options cammand caormrmand | | eormrmand

[Load/Save] is used to load stored subsequences or to save new sub-
sequences. This means that they are available for all methods and only
have to be drawn up once.
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The list with templates for subsequences is displayed under Edit Sub-
sequence/Load:

Edit subs

Metrohm subsequence templates
Aspirate_Rinse in sample heaker

Aspirate_Rinse in Spec_beakerl
Dipping rinse in spec_heaker 1
Pipetting to External Position 1

Transfer to external vessel

Chain

subseq. D

Open the list with your [Own subsequences]. You have now the possi-
bility to load or to delete your own subsequence.

Under [Subsequence options] parameters are set that refer to the
whole subsequence:

Edit subsequence / Subsequence options

02 SUBSEQ Subsequence

Subsequence type

Sample sequence "

Cycles

Mote

e Subsequence type: The type of subsequence is entered here.
A Sample sequence is carried out each time that a method is run.

The Start sequence is only carried out at the start of a sample se-
ries when the autostart counter = 1.

If a subsequence is only to be carried out for the last sample in a
series, i.e. when the autostart counter has reached its set value,
then it is defined as the End sequence.

The Stop sequence will only be carried out when a method is termi-
nated because of the following cases:

- Manual termination with the [STOP] fixed key
- Termination because of an error
- Termination by remote signal via the Control remote box

If the method is ended regularly then the stop sequence is not car-
ried out. The sample sequence can be used in this case.
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o

The Conditioning sequence will be carried out just before the
conditioning. It gives you the opportunity, for example, to start a
connected Polytron® high-frequency homogenizer and to set its stir-
ring rate before the start of the conditioning. Use the CONTROL RS
command for this.

e (Cycles: A subsequence is repeated in accordance with the number
of runs. "Calibration" is required if automatic calibration is to be
carried out with a USB Sample Processor. Apart from the CAL
command, the subsequence contains a MOVE command to move
to the calibration solutions. It is processed until the number of buff-
ers or standards defined in the calibration command has been
reached.

In a [Note] a short text can be used to describe e. g. what the subse-
quence is used for.

With [Insert command] you can insert a command in front of the se-
lected line.

Note!

In contrast to general method programming, the choice of commands
is limited. With the exception of calibration, no commands for re-
cording or evaluating measured values (e. g. litration, measurement)
can be inserted in a subsequence. Only one CAL command can be

inserted in a subsequence.

[Delete command] removes the selected command from the list. The
parameters for the selected command can be edited with [Edit com-
mand].
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4.13 Various commands

Various commands are brought together in the command group Mis-
cellaneous: switching the stirrer on/off, defining a waiting period or
stopping the run, requesting sample data or common variables, acous-
tic signal, signing the determination and stopping the method se-
quence.

4.13.1 Stirring (STIR)

The STIR command is used to switch a connected stirrer on or off.

Control device: Selects the control device (Titrando, USB Sample
Processor etc.) to which the stirrer which is to be controlled is con-
nected. This button is only shown when several control devices
have been configured under System/Device manager (see Sec-
tion 3.10). The device name is always shown in the selection list.

Stirrer; Selects the stirrer. All the stirrer connections (MSB) will al-
ways be shown.

Status/Duration: The stirrer can be switched on or off, or switched
on for a certain time. When the stirrer is switched on, you can set
the stirring rate.

Stirring rate: You can test the optimal stirring rate manually (see
Section 3.24.3). The stirring direction changes as the sign changes.
The default setting 8 corresponds to 1000 rpm (see Section 4.1.5,
Fig. 4.14).

4.13.2 Waiting (WAIT)

This command can be used to pause the method sequence.

PC Control / Touch Control

Hold sequence: \When this function is activated the method se-
quence will be halted (HOLD) until it is continued manually with
[Continue].

Waiting time: If Hold sequence is deactivated then a waiting time
can be entered. The method sequence will restart automatically
when this waiting time has elapsed.

Message: When this function is activated the text for the message
will be shown during the waiting time.

Message text: Text to be shown during the waiting time.
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4.13.3 Requesting sample data and common variables (REQUEST)

With the REQUEST command you can request sample data (sample
identification 1, sample identification 2 and sample size) or a common
variable during the method sequence. You can choose whether the run
is to be stopped or whether it should continue in the background.

e Sample identification: Select the sample identification(s) to be
requested in the sequence.

e Sample size: If this function is active then the value for the sample
size will be requested.

e Sample size unit: If this function is active then the unit for the
sample size will be requested.

e Common variable: Selects the common variables to be requested
in the sequence.

e Hold sequence: If this function is switched on then the sequence
will be halted for the request. If it is switched off then the method will
continue to run in the background until the following titration, meas-
urement or calibration has been completed.

4.13.4 Acoustic signal (BEEP)

The BEEP command is used to produce an acoustic signal during the
method sequence.

o Number of sounds: Number of tones for the signal in the method
sequence. For PC Control the tone selected in the Control panel
under Sounds and Audio Devices will be used. With Touch Control
the number of sounds cannot be altered.

4.13.5 Signature (SIGN)

The SIGN command can be used for signing a determination at the end
of a method sequence. It must always be inserted at the end directly
before the REPORT command, or at the end of the method sequence if
a PC/LIMS report is to be transmitted automatically. The method se-
quence is automatically stopped as soon as the SIGN command is
reached. At the same time a switch is made to the result display. The
method will only be continued when the method has been signed. The
parameters for signing determinations are described in Section 3.7.5
and 3.7.7.

4.13.6 End (END)

The method sequence will stop as soon as the command END is
reached. This is a good idea if you only want to test the first part of a
method. The END command has no parameters that can be edited.
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5 Troubleshooting - Maintenance

This section contains troubleshooting information and a description of
the diagnosis functions integrated in Touch Control and PC Control. For
Touch Control a description is given of how to change the batteries and
carry out a "RAM initialization".

5.1 Troubleshooting

S5.1.1

Editing methods

This section describes several problems that could occur when
operating the system together with possible causes and their remedies.

Problem

Possible cause

Remedy

The required
command cannot be
inserted with Insert
command.

The use of the command has
been deactivated under
Dialog options/Command
list.

Activate the command under
Dialog options/Command list
(see Section 3.7.3).

An evaluation (EVAL
command) cannot
be inserted.

A data producing command
(titration or measurement) to
which the evaluation could
be applied is missing.

First insert a titration or
measurement command and then
the evaluation (see Section 4.3).

An evaluation (EVAL
command) is shown
in red in the list of
commands.

A data producing command
(titration or measurement) is
missing, or the data
producing command has
been replaced by another
one, (e. g. DET pH by DET
U) to which the evaluation
cannot be applied.

Delete the EVAL command and first
insert the titration or measurement
command and then the evaluation
(see Section 4.3).

5.1.2 Sample series

Problem

Possible cause

Remedy

The method cannot
be entered in the
sample data silo.

The use of the sample
assignment table is switched
on under System/Templates
/Sample data. The method
assigned to the sample
identification will be
automatically loaded at the
start of the determination.

Switch off the use of the sample
assignment table under
System/Templates/Sample data
(see Section 3.14.2).

PC Control / Touch Control
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5.1.3 Results, calculations and statistics

Problem

Possible cause

Remedy

No statistics are
carried out for a
result.

The Statistics function has
not been activated in the
method under Sequence/
Method options.

Activate the statistics function
under Sequence/Method options
(see Section 3.16.4).

No Variable for mean has
been selected in the method
for the result calculation.

Select a Variable for mean in the
CALC command under Edit
result/Result options for the
result (see Section 4.4.7).

The Statistics function is
switched off under Control.

Activate the Statistics function
under Control (see
Section 3.17.1).

Results have been
deleted in the
statistics, but the
variables (e. g. titer
or common variable)
have not been
reassigned.

If the statistics results are
subsequently altered then
the assignment is not
automatic.

Trigger the assignment of the
current statistics results with
[Recalculate] under Results (see
Section 3.18.8).

The result is not
shown in the result
silo.

The numbering of the results
corresponds to the result
variables.

Under Results/Result
silo/Properties alter the settings
for the result silo display so that the
required result is shown (see
Section 3.22.1).

The function Save result
in result silo has not
been switched on for the
result.

Activate this function for the
required result in the CALC
command under Result
options/More options (see
Section 4.4.1).
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5.1.4 SET titrations

Problem

Possible cause

Remedy

Dosing at the end
takes too long and
the increments are
too small.

Max. rate too low.

Increase the min. rate under
Control parameters/User-def.
parameters.

Unfavorable Stop
criterion.

Try increasing the Stop drift or
select a shorter Delay time.

"Overshoot"

The titration is not controlled
properly, i.e. individual
increments are not added at
the end.

- Select the Titration rate slow
under Control parameters.

- Select a larger Dynamics under
Control parameters/User-def.
parameters.

- Reduce the Max. rate under
Control parameters/User-def.
parameters.

- Reduce the Min. rate under
Control parameters/User-def.
parameters.

- Ensure that the solution is better
mixed and that the arrangement of
electrode and buret tip is optimal
(see Installation Instructions for
the Titrando).

Electrode responds too
slowly.

Replace the electrode.

Titration time too
long.

Unfavorable control
parameters.

- Select the Titration rate
optimal or fast.

- Select a smaller Dynamics under
User-defined parameters.

- Increase the Max. rate under
User-defined parameters.

- Increase the Min. rate under
User-defined parameters.

Results widely
scattered.

Reduce the Min. rate under
Control parameters/User-def.
parameters.

Electrode responds too
slowly.

Replace the electrode.

PC Control / Touch Control
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5.1.5 KEF titrations

Problem

Possible cause

Remedy

Dosing at the end
takes too long and
the increments are
too small or the
conditioning takes
very long, high drift.

Inappropriate solvent, pH
value suboptimal (side
reactions)

Change the solvent with
problematic samples e. g. 2-
methoxyethanol for ketones or
aldehydes or a mixture of
methanol/glacial acetic acid for
amines, see technical literature.

Leaking titration cell

Check the sealings and the septum
and replace them if necessary.
Replace the desiccant.

Min. increment too low

Increase the Min. increment under
Control parameters/User-def.
parameters.

Unfavorable Stop
criterion.

Try increasing the Stop drift or
select a shorter Delay time.

"Overshoot"

The increments at the end of
the titration are too large.

- Reduce the Max. rate under
Control parameters/User-def.
parameters. The following
experiment gives you a clue for
the optimum max. rate: Display
the drift throughout conditioning
and add sample without starting
the titration. Select a value below
the maximum drift as max. rate.

- Optimize the assembly of
electrode and buret tip and
improve stirring (see Installation
Instructions for the Titrando).

Solution becomes
too brown at the end
of the titration.

The methanol fraction in the
solvent is too low.

Replace the solvent.

The electrode may be
covered.

Wipe off the electrode with
acetone.

Solution becomes
darker with every
titration.

Replace the solvent.

The electrode may be
covered.

Wipe off the electrode with
acetone.

The electrode has a short
circuit.

Check the Pt wires and switch on
the electrode test.
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Problem

Possible cause

Remedy

The drift increases
with every titration.

Does your sample evolve
water extremely sluggishly?

Adjust the method, add solubilizer,
work at increased temperature
(poss. use KF oven), see technical
literature.

Are acids esterified in your
sample?

Change the solution more
frequently and increase the buffer
capacity of the solvent.

Does your sample contain
ketones or aldehydes?

Use special reagents suitable for
ketones and aldehydes.

The pH value is no more in
the optimal range.

Add buffer solution, see technical
literature.

The endpoint is
reached "too
rapidly".

Reduce the Max. rate under
Control parameters/User-def.
parameters.

The titration times
become longer and
longer.

The buffer capacity of the
solvent can be depleted with
two-component reagents.

Change the solution.

If the drift increases at the same
time, see there.

5.1.6 STAT titrations

Problem

Possible cause

Remedy

The control point is
not kept constant
(The controller
oscillates).

The titration is not controlled
properly.
Rule of thumb for the

minimum rate: expected rate
of reaction in uL/min/ 10

- Reduce the Min. rate under
Control parameters/User-def.
Parameters, possibly the Max.
rate as well.

- Increase the Dynamics under
Control parameters/User-def.
parameters.

Insufficient stirring.

Increase the stirring rate.

Improper assembly of
electrode and buret tip.

Make sure that the assembly of
electrode and buret tip is correct
(see Installation Instructions for the
Titrando).

Tubes are kinked.

Use new tubes.

PC Control / Touch Control
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Problem

Possible cause

Remedy

Cylinder volume of
exchange/dosing unit is too
large.

Use an exchange/dosing unit with a
smaller cylinder volume (smaller
volume increment per pulse).

Electrode responds to
slowly.

Replace the electrode.

Time for reaching

Unfavorable control

- Select a smaller Dynamics under

the control point is parameters. User-defined parameters.
too long. - Increase the Min. rate under
User-defined parameters.
- Increase the Max. rate under
User-defined parameters.
5.1.7 Sensor data

Problem

Possible cause

Remedy

After calibration the
calibration data is
not stored together

with the sensor data.

In the method the correct
Sensor has not been
selected in the CAL
command.

Take care that the sensor to be
calibrated has been selected under
Edit command/Sensor (see
Section 4.1.5).

5.1.8 Print

Problem

Possible cause

Remedy

The [Print] fixed key
is inactive.

The [Print] fixed key is
deactivated.

Activate the [Print] fixed key
under Dialog options/
Fixed keys (see Section 3.7.3).

The system is in the BUSY
status, i.e. a determination is
running.

Wait until the determination is
finished.

PC Control: empty
pages are produced
when printing out
the result silo report
or the statistics
overview.

Landscape format has
been selected under
orientation in the Windows-
specific printer settings.

in the Windows-specific printer
settings select portrait format as
the printout is automatically made
in landscape format.
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Problem

Possible cause

Remedy

Touch Control: The
error message "No
printer" is displayed
when printing
manually or when
starting a method
with a REPORT
command.

The USB printer has been
switched off while the Touch
Control was running.

Switch on the printer again and
switch off and back on the Touch
Control.

5.1.9 Manual Operation

Problem

Possible cause

Remedy

The [Manual] fixed
key is inactive.

The [Manual] fixed key is
deactivated.

Activate the [Manual] fixed key
under Dialog options/Fixed
keys (see Section 3.7.3).

Manual operation
buttons are inactive.

The corresponding hardware
is either not connected or not
properly connected.

Connect the hardware correctly
(see Installation Instructions for the
Titrando).

The appropriate hardware
has not been recognized
correctly.

Switch off the system and then
switch it on again.

The corresponding hardware
is occupied with a
determination run.

Wait until the determination is
finished.

5.1.10 USB Sample Processor

Problem

Possible cause

Remedy

No Rack Reset can
be carried out

The robotic arm can not
rotate.

Check the setup settings of the
robotic arm in the device manager
under Sample Processor/Swing
Head/Robotic arm (see

Section 3.10.5)

PC Control / Touch Control
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5.1.11 File manager

Problem

Possible cause

Remedy

Files, e. g. methods,
which have been
saved on a data card
by a PC, cannot be
read by Touch

Control.

Windows Explorer has been
used for copying and the
correct folder structure has
not been maintained (see
Section 3.11).

Use PC Control to copy the files.

5.1.12 Miscellaneous

Problem

Possible cause

Remedy

Touch Control
cannot be switched
on.

Touch Control is connected
to an MSB socket of the
Titrando.

Connect the Touch Control to the
Controller socket (see Installation
Instructions for the Titrando).

PC Control does not
recognize the
Titrando.

The PC is connected to an
MSB socket of the Titrando.

Connect the PC to the Controller
socket (see Installation Instructions
for the Titrando).

The suitable USB driver has
not been found.

Remove the USB plug from the PC
and reinsert it. Please note that the
PC Control software must be
installed before the Titrando is
connected to the PC (see
Installation Instructions for the
Titrando).

PC Control / Touch Control
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5.2 Diagnosis

You can carry out selective tests on the Titrando system or trigger
special functions.

&= Select Diagnosis in the System menu:

System / Diaghosis

LCD test || Touch screen test
Temperature control *|| Softuare update
*

PCHMEIA power selection || Femove PCHACIA card 1 |

+

|

|

| Format card | | 822 Curve Simulator
|

| Seruice

The diagnosis functions are written in English and are all available for
the Touch Control. With PC Control the selection is limited to those
functions marked with an *.

5.2.1 LCD test
With the LCD test you can check the function of the Touch Control
display.
& Press [LCD test]. The whole screen appears in white.

&= Continue with [START] to show further colors and patterns. You can
use [Back] to switch back step by step.

@& Check whether the display has any pixel errors or other
irregularities. If this is the case please contact your local Metrohm
agency.

&= You can exit the LCD test automatically by switching through to the
end with [START]. It can also be exited at any time with [Home].

5.2.2 Temperature monitoring (Temperature control)

The operating temperature of the Titrando Temperature TI is
measured inside the housing.
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5.2.3 Formatting a memory card (Format card)

o

& Select [Format card] in order to format a PCMCIA or
CompactFlash memory card inserted in the Touch Control.

& Select the memory card to be formatted (Card 1/ Card 2) and the
formatting mode. With normal the memory card will be completely
cleared; with quick only the "main folder" of the card will be
overwritten with zero so that the whole capacity is again available.

&= Start formatting with [Format] and answer the safety query with
[Yes].

Note!
In the mode normal the memory cards are formatted with a rate of
approximately 4 MB/min.

5.2.4 PCMCIA specification (PCMCIA power selection)

5.2.5 Service

Two different voltages (3.3 V and 5.0 V) are normal for the power
supply of the PCMCIA or CompactFlash cards. These are automatically
set on the Touch Control with the option auto VS1/VS2. This setting
should be retained if possible. You should only set one of the two
voltages if the automatic setting does not work and you know the exact
specifications of your memory card.

Access to the service functions is password-protected and only
accessible to Metrohm service technicians. We recommend that you
have your Titrando system serviced by Metrohm-Service at regular
intervals. You can automatically monitor the time interval after which
the Titrando system needs to be serviced again (see Section 3.12.5).

5.2.6 Touch screen test

With the Touch screen test you can check the function of the Touch
screen. A calibration is not possible with this test. In case the Touch
screen does not work correctly anymore, it has to be replaced. For that
please contact your Metrohm agency.

& Press [Touch screen test].

&= A red square now appears at various locations on the display in
succession. You should try to touch the center of this square as
exactly as possible in a suitable way (see Section 3.1.3). The
contact point which is actually recognized is indicated by a
crosshair:
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-:. ------ - - Last square to be
touched appears

\\\ in green.
AN
Next square to be - - - ' Y- --}- Crosshair shows
touched appears last recognized
inred.

contact point.

n/s3

/
A

Variation of the recognized contact
point from the center of the last
square touched.

&= You can use [Back] to switch back again step by step.

@& When you have checked all the display areas a list of fixed keys
appears; you should touch them in any sequence. If they function
correctly the request will always change to an appropriate message
(e. g. PRINT ok).

@ You can use [Home] to end the Touch screen test at any time or to
conclude it.

5.2.7 Software update

With the Touch Control you can carry out an update of the instrument
program or load a new dialog language. The instrument program
(firmware) of the control device (Titrando, USB Sample Processor etc.)
can be updated with both the Touch Control and the PC Control.

The procedure for carrying out an update or a new installation of the PC
Control software is described in Section 2.7.2.

Note!
ﬂ It is essential that the control software (Touch Control or PC Control) is
updated first and then the instrument program of the control device
(Titrando, USB Sample Processor etc.).

Touch Control and PC Control must always be updated at the same
fime as the control devices.
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Program version

Information about the existing program version is given under
System/Device manager. Select the corresponding device and press
[Edit].

Data source

If PC Control is used then the firmware of the control device should be
available on one of the data carriers of the computer. This could be a
hard disk, CD-ROM or a PCMCIA or CompactFlash card connected by
a card reader.

The Touch Control requires the program files on a memory card in
Card slot 1 (Card 1).

The corresponding files can be found on the installation CD in the
directory "Firmware".

Before carrying out an update you should first perform a backup in
order to save your data and system settings (see Section 3.71.6).
Always use a newly formatted memory card for the backup with Touch
Control.

Update of Touch Control

& In the menu System/Diagnosis/Software update select Touch
Control under Device. In the selection list Update type, select the
item Program and confirm with [Continue].

& Under Binary file, open the list with the program files on the
memory card. The file name has the following structure:

Touch Control - program: 5xxx01yy.BIN
xxx = Touch Control version (device number)
yy = 10 or higher (program version)

Take care that the device and version numbers are assigned
correctly.

& Select the required program file and press [Select].

&= Confirm the selected file with [Continue].

&= Start the update with the [Start] fixed key. Further steps are
shown in the dialog.

&= A backup request appears. Confirm the process with [Yes]; the
process is canceled with [No] and you have the possibility of
saving your data.

&= At the end of the update you must switch off the Touch Control and
then switch it on again after a few seconds. A RAM initialization is
carried out automatically (see Section 5.3.2). This takes some time.

PC Control / Touch Control



(2% Metrohm 5 Troubleshooting — Maintenance

Loading a new dialog language (Touch Control only)

Note!
ﬂ Only one additional language can be installed besides English as
the standard language. If there is already a second language
installed, it will be overwritten.

& In the System/Diagnosis/Software update menu select Touch
Control under Device. In the selection list Update type, select the
item Second language and confirm with [Continue].

&= Under Binary file, open the list with the program files on the
memory card. The file name has the following structure:

Touch Control - Dialog language: 5xxxz1yy.BIN
xxx = Touch Control version (device number)
vy 10 or higher (program version)
z = 1 (German), 2 (French), 5 (Spanish)

Take care that the device and version numbers are correctly
assigned.

&= Select the required program file and press [Select].

&= Confirm the selected language file with [Continue].

& Start loading the language with the [Start] fixed key. Further steps
are shown in the dialog.

@& A backup request appears. Confirm the process with [Yes]; the
process is canceled with [No] and you have the possibility of
saving your data.

&= At the end of the update you must switch off the Touch Control and

then switch it on again after a few seconds. A RAM initialization is
carried out automatically (see Section 5.3.2). This takes some time.

Update of Titrando (PC Control and Touch Control)

@& Select the Titrando to be updated in the menu
System/Diagnosis/Software update under Device and press
[Continue].

&~ [File] accesses the selection of the program files. The file name
has the following structure:

Titrando - program: 5xxx00yy.BIN
xxx = Titrando version (device number)
yy = 10 or higher (program version)

Take care that the device and version numbers are correctly
assigned.

& Select the required program file with [Open].

&= Start the update with the [Start] fixed key. Further steps are
shown in the dialog.

If the Titrando is updated from the Touch Control then the menu
guidance is slightly different from that described above.
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PC Control:

& When the update has been completed you must shut down the PC
Control software. This is done by pressing [Back] or [Home] and
confirming the following message with the request for a restart with
[OK]. The PC Control program ends automatically.

& Restart PC Control.
Touch Control:

& When the update has been finished you must switch off the Touch
Control, wait a few seconds, and then switch it on again.

Update of USB Sample Processor (PC Control and Touch
Control)

&= Select the USB Sample Processor to be updated in the menu
System/Diagnosis/Software update under Device and press
[Continue].

&= [File] accesses the selection of the program files. The file name
has the following structure:

USB Sample Processor - program: 5xxx00yy.BIN
xxx = USB Sample Processor (device number)
yy = 10 or higher (program version)

Take care that the device and version numbers are correctly
assigned.

&= Select the required program file with [Open].
&= Start the update with the [Start] fixed key. Further steps are
shown in the dialog.

If the USB Sample Processor is updated from the Touch Control
then the menu guidance is slightly different from that described
above.

PC Control:

& When the update has been completed you must shut down the PC
Control software. This is done by pressing [Back] or [Home] and
confirming the following message with the request for a restart with
[0K]. The PC Control program ends automatically.

&= Restart PC Control.
Touch Control:

@& When the update has been finished you must switch off the Touch
Control, wait a few seconds, and then switch it on again.

System file (Touch Control only)

& If you want to install new devices, e. g. balances or printers, for
which there are no drivers in the control software you can load them
by using this function. The procedure is identical to the update of
the Touch Control.
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5.2.8 822 Curve Simulator

The 822 Curve Simulator can be used as a diagnosis tool for checking
the recording of the titration curves and their evaluation. Titration
methods can be carried out and simulated measuring curves recorded
without the actual presence of a measuring solution.

Details about the connection and operation of this instrument are given
in the appropriate Instructions for Use.

Please note that such a simulation requires that a correctly configured
Dosimat or Dosino must be connected. A normal titration method is
started. This means that the exchange or dosing unit should be
emptied or the corresponding buret tip should be placed in a
sufficiently large collection vessel.

Connection

&= Switch off the Touch Control or pull out the Titrando mains cable or
the USB plug at the PC (PC Control).

& First connect the analog output of the curve simulator with the
electrode input "Ind." of the Titrando. Use the 6.2116.020 Cable
with F-plugs at both ends.

@& The 822 Curve Simulator is connected to the MSB port of the
Titrando used. Take care that the dosing device is always the last
device behind the curve simulator in as short a chain of MSB
devices as possible (e.g. Titrando-MSB - Stirrer — 822 Curve
Simulator — dosing device).

&= If the internal dosing drive of the Titrando is used then the 822
Curve Simulator has to be connected to MSB port 2 of the Titrando.
Switch on the Touch Control or start the PC Control and activate the
checkbox "Send  dosing signals to MSB2' under
System/Diagnosis/822 Curve  Simulator. Confirm the
modification with [Set]. This copies the dosing signals to MSB port
2. Please note that this status can only be deactivated by a system
restart.

&= Switch on the Touch Control again or reinsert the mains plug and
start the PC Control software.

Simulation of a titration

& For the following example of a simulation you should load the
Tutorial method from the examples of methods stored under
Card 1/Examples.

@& Rotate the curve selection switch on the 822 Curve Simulator to
curve 0 (Titration of an acid with a base).

&= Start the titration with [Start].

& When the titration has been carried out you will obtain the following
example of a curve under Results/Curve:
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5.2.9 Remove PCMCIA card 1/2

As long as the Touch Control is not accessing the data on the inserted
memory card for loading or storing you can remove and insert the
memory card without any problems with the Touch Control switched on.

This option offers additional data protection as it ensures that the data
to be stored is completely written onto the card before the power
supply to the card is switched off.

Remove the card as soon as the appropriate message appears:

The PCMCIA card can be removed now
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5.3 Maintenance

5.3.1 Changing the batteries (Touch Control only)

The Touch Control indicates that its batteries need changing with the
message "Battery low". Please note that the current date and time will
be reset to 1.1.2000 and 00:00:00 respectively.

Proceed as follows:

@& Switch off the Touch Control.

& Remove the three fastening screws of the protective cover on the
base of the housing:

Fig. 5.1: Changing the batteries for Touch Control

& Exchange the existing batteries for two new 1.5V alkaline
manganese batteries, type LR6/AA/AM3 (Metrohm Order number
6.2133.010).

& Make sure that the poles of the batteries are positioned correctly!
The correct arrangement is shown in the battery compartment.

&= Reattach the protective cover to the rear panel with the three screws
and close it.

&= Switch on the Touch Control and reset the date and time (see
Section 3.7.2).
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5.3.2 RAM initialization (RAM Init, Touch Control only)
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O

In very rare cases excessive interference could affect the functions of
the processor and cause a program crash. In this case the RAM sector
must be initialized. RAM initialization is also the only way of making the
system accessible again if it is impossible for a user to log in because,
for example, even the Administrator has forgotten the password or no
Administrator has been defined (see Section 3.7.5).

Attention!

If you carry out a RAM initialization (RAM Init) then all user data
will be lost. The contents of the internal memory will be deleted. The
system will return to the 'factory settings". An additionally installed
language continues to exist.

Note!

You should make a backup at regular intervals in order to avoid
data loss. For the Touch Control we recommend — depending on how
frequently you alter methods or system settings — making a backup
every week to every month. For the PC Control software the period
should be in accordance with that usually used for data security
backups in your company.

For RAM initialization proceed as follows:

@& Switch off the Touch Control with the ON/OFF switch 11.

& Switch on the Touch Control again with the ON/OFF switch 11
while keeping the contrast controller 14 pressed down. You can
release the contrast controller when you hear an acoustic signal
(beep).

& To confirm the RAM initialization press the contrast controller
twice.

The RAM will be checked and initialized.

If you do not confirm the RAM initialization within 10 seconds of hearing
the acoustic signal the process will be stopped and the Touch Control
will be switched on without a RAM initialization.
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6 Appendix

In this section you will find the most important technical data for the
Touch Control, a list of standard accessories and optional accessories
for the Touch Control and PC Control software as well as the warranty
and declarations of conformity.

6.1 Technical data

Provided that nothing to the contrary is mentioned, the published val-
ues represent typical technical data for the Touch Control.

6.1.1 Touch screen

Display Y4 VGA color display, 320 pixel x 240 pixel,
12cmx9cm

Touch panel analog resistive

6.1.2 Interfaces
Titrando connection
Cable 8-pole, 70 cm, shielded, Mini-DIN plug with lock

PCMCIA card slot

Card slot PCMCIA (Personal Computer Memory Card Interna-
tional Association)
ATA Card type I/l

Cards FlashCards for storing methods, determinations, sam-
ple data silos, result silos and backups
(PCMCIA cards or CompactFlash cards with Compact-
Flash adapter)

6.1.3 Power supply

Voltage +12V, +5V

Power consumption 5W

Batteries 2 x 1.5V alkaline manganese or lithium, type
LR6/AA/AM3

6.1.4 Safety specifications

Construction and testing According to EN/IEC/UL 61010-1, CSA-C22.2 No.
61010-1, protection class llI

Safety information The documentation contains safety instructions which
have to be followed by the user in order to ensure safe
operation of the instrument.
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6.1.5 Electromagnetic compatibility (EMC)

Emission Standards fulfilled:
- EN/IEC 61326-1
- EN/IEC 61000-6-3
- EN 55022 / CISPR 22

Immunity Standards fulfilled:
- EN/IEC 61326-1
- EN/IEC 61000-6-2
- EN/IEC 61000-4-2
- EN/IEC 61000-4-3

6.1.6 Ambient temperature

Nominal working range +5 °C...+40 °C (at max. 85% rel. humidity)
Storage —20°C...+60 °C
Transport -40°C...+60 °C

6.1.7 Dimensions

Housing material Polybutylene terephthalate (PBT)
Film material Polyester

Width 210 mm

Height 83 mm

Depth approx. 198 mm

Weight 1437 g
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6.2 Remote box

The 6.2148.010 Remote box allows devices to be controlled which can-
not be connected directly to the MSB interface of the Titrando, €. g. Le-
vel Control 849. The connection of the Remote box is described in the
Installation Instructions for the Titrando.

Fig. 6.1: View of the connections of the optional 6.2148.010 Remote box

6.2.1 Pin occupancy of the remote connection at the Remote box

14 1
Output 6 +5V
+5volt 0® Output 7 Input
Qutput 3 °a oututs active = low
Output 3 ° . Output 2 . . =10
Output 1 ° g Qutput0 inactive = hiah
Output 12 o Output 8
Output 13 o Output 9 7 Output
Input 0 a® Output 10 t |
° Input 1 ve = low
:253%421 Z o IngutS . ac \ © O
Input 6 %o Input5 T inactive = high
0 Volt Lo o Input7
N Output 11
\
25 Qtﬁ 13

Fig. 6.2: Pin occupancy at remote interface
The following applies for all outputs: Vego = 40V

|C = 20 mA
touse > 100 ms
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6.2.2 Functions of the individual remote lines

Name Pin. Function
Input O 21 START On activation the current method is started.
touse > 100 ms
Input 1 9 STOP On activation the current determination is halted
(Stop).
touse > 100 ms
Input 3 10 CANCEL On activation the current command in the
determination run will be halted.
touse > 100 ms
Input 4 23 - Not occupied, can be used for scanning the
Sample Processor (sample in work position).
Input 5 11 - Not occupied.
Output 0 5 READY The Titrando is ready to receive a start signal.
Output 1 18 Cond. OK Line will be set when conditioning is OK for SET
and KFT titrations. The line remains set until the
titration itself is started with [Start].
Output 2 4 TITRATION  The Titrando is carrying out a data producing
sequence.
Output 3 17 EOD End of Determination
Pulse (t,use = 200 ms) after a determination or
after a buffer/standard during calibration using
a Sample Processor.
Output 4 3 - Not occupied.
Output 5 16 ERROR Line is set for error message display.
Output 6 1 - Not occupied.
Output 7 2 WARNING Line is set for warning message display.
Voltage:
+5V 15 | <40 mA
oV 1425 0 V: active (low), 5 V: inactive
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6.3 RS-232/USB Box

If Touch Control is used then the 6.2148.020 RS-232/USB Box allows
devices with a serial RS-232 interface to be directly connected to the Ti-
trando. Such a device could be a balance or computer for data trans-
mission.

The connection of devices via the RS-232/USB Box is described in the
Installation Instructions for the Titrando.

Fig. 6.3: View of the connections of the optional RS-232/USB Box

6.3.1 RS-232 parameters

The RS-232/USB Box makes the RS-232 interfaces 1 and 2 (RS-232
1 and RS-232 2) available to the Titrando. The configuration of these
interfaces can be carried out in the device manager under Serial
ports (PC Control) or RS-232/USB Box (Touch Control) respectively
(see Section 3.10.10). The following list shows the default parameters
for Touch Control and PC Control in bold type:

Baud rate: 1200, 2400, 4800, 9600, 19200, 38400, 57600,
115200

Data bits: 7, 8 Bits

Parity: even, odd, none

Stop bits 1,2 bits

Handshake: none, software(XOn/XOff), hardware(DTR/CTS)
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6.3.2 RS-232 pin occupancy

RS-232 connection: D-sub 9-pole, male, full

Fig. 6.4: View of the RS-232 connections on the RS-232/USB Box

Pin1: -

Pin2: RxD <«  Datareception (Receive Data)

Pin3: TxD ->  Datatransmission (Transmit Data)

Pin4: DTR ->  Ready to receive (Data Terminal Ready)
Pin5: GND L Zero voltage, reference potential (ground)
Pin6: DSR «  Only used for diagnosis (Data Set Ready)
Pin7: RTS -  Transmitter to send (Request To Send)
Pin8: CTS <«  Receiver ready to receive (Clear To Send)
Pin9: -
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6.4 Stored buffer series for CAL pH

For automatic buffer recognition during pH calibration the temperature-
dependent pH values of several common pH buffers are stored in the
system. Apart from the Metrohm buffer solutions other reference and
technical buffers are also included in the tables.

The following tables provide an overview of the stored pH(T) series:

The pH values printed in bold are the values at the reference tempera-

ture of the particular buffer set.

The pH values marked with ¥ are interpolated or extrapolated values, all
the others correspond to the manufacturer's specifications.

Metrohm NIST (according to DIN standard 19266, 2000)
Temp. Met4 Met7 Met9 NIST1 NIST4 NIST7 NIST9 NIST13
(°C) pH4.00 | pH7.00 | pH9.00 pH 1 pH 4 pH 7 pH9 pH 13
0 3.99 7.11 9.27 - 4.010 6.984 9.464 13.423
5 3.99 7.08 9.18 1.668 4.004 6.950 9.392 13.207
10 3.99 7.06 9.13 1.670 4.001 6.922 9.331 13.003
15 3.99 7.04 9.08 1.672 4.001 6.900 9.277 12.810
20 3.99 7.02 9.04 1.676 4.003 6.880 9.228 12.627
25 4.00 7.00 9.00 1.680 4.008 6.865 9.184 12.454
30 4.00 6.99 8.96 1.685 4.015 6.853 9.144 12.289
35 4.01 6.98 8.93 1.691 4.025 6.843 9.107 12.133
40 4.02 6.98 8.90 1.697 4.036 6.837 9.076 11.984
45 4.03 6.97 8.87 1.704 4.049 6.834 9.046 11.841
50 4.04 6.97 8.84 1.712 4.064 6.833 9.018 11.705
55 4.06 6.97 8.81 1.715 4.075 6.834 8.985 11.574
60 4.07 6.97 8.79 1.723 4.091 6.836 8.962 11.449
65 4.09 6.98 8.76 1.732" 4.108" 6.840" 8.941" -
70 411 6.98 8.74 1.743 4126 6.845 8.921 -
75 413 6.99 8.73 1.754" 41459 6.852" 8.902" -
80 415 7.00 8.71 1.766 4164 6.859 8.885 -
85 418 7.00 8.70 1.778" 4.185" 6.867" 8.867" -
90 4.20 7.01 8.68 1.792 4.205 6.877 8.850 -
95 4.23 7.02 8.67 1.806 4.227 6.886 8.833 -
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DIN (according to DIN standard 19267, 1978)
Temp. DIN1 DIN3 DIN4 DIN7 DIN9 DIN12
(*C) pH 1 pH3 pH 4 pH7 pH9 pH 12
0 1.08 - 4.67 6.89 9.48 -
5 1.08" - 4.66" 6.86" 9.43" -
10 1.09 3.10 4.66 6.84 9.37 13.37
15 1.09" 3.08" 4.65" 6.82" 9.32" 13.15"
20 1.09 3.07 4.65 6.80 9.27 12.96
25 1.09 3.06 4.65 6.79 9.23 12.75
30 1.10 3.05 4.65 6.78 9.18 12.61
35 1.10Y 3.05" 4.66" 6.77" 9.13Y 12.44"
40 1.10 3.04 4.66 6.76 9.09 12.29
45 1.10" 3.04" 4.67" 6.76" 9.04" 12.13"
50 1.11 3.04 4.68 6.76 9.00 11.98
55 1.117 3.04" 4.69" 6.76" 8.97" 11.84"
60 1.11 3.04 4.70 6.76 8.92 11.69
65 1.11Y 3.04" 4.71" 6.76" 8.90" 11.56"
70 1.11 3.04 4.72 6.76 8.88 11.43
75 1.12" 3.04" 4.74" 6.77" 8.86" 11.30"
80 112 3.05 4.75 6.78 8.85 11.19
85 1.12" 3.06" 4.77Y 6.79" 8.83" 11.08"
90 113 3.07 4.79 6.80 8.82 10.99
95 - - - - - -
Fisher Fluka Basel
Temp. Fis2 Fis4 Fis7 Fis10 FBS4 FBS7 FBS9
(°C) pH 2 pH 4 pH 7 pH 10 pH 4 pH7 pH9
0 - 4.01 7.13 10.34 4.01 711 9.20
5 1.98 3.99 7.10 10.26 4.00 7.08 9.15
10 1.98 4.00 7.07 10.19 4.00 7.05 9.10
15 2.02 3.99 7.05 10.12 4.00 7.02 9.05
20 2.00 4.00 7.02 10.06 4.00 7.00 9.00
25 2.00 4.00 7.00 10.00 4.01 6.98 8.96
30 2.00 4.01 6.99 9.94 4.01 6.97 8.91
35 2.02 4.02 6.98 9.90 4.02 6.96 8.88
40 2.01 4.03 6.97 9.85 4.03 6.95 8.84
45 2.01 4.04" 6.97" 9.81" 4.04 6.94 8.80
50 2.01 4.06 6.97 9.78 4.06 6.94 8.77
55 - 4.07" 6.97" 9.74" 4.07 6.93 8.74
60 - 4.09 6.98 9.70 4.09 6.93 8.71
65 - 411" 6.99" 9.68" 411" 6.93" 8.69"
70 - 413" 7.00" 9.65" 413 6.94 8.67
75 - 414" 7.02Y 9.63" 414" 6.94" 8.65"
80 - 416" 7.03" 9.62" 4.16 6.95 8.63
85 - 418" 7.06" 9.61" 418" 6.96" 8.61"
90 - 4.21" 7.08" 9.60" 4.21 6.97 8.60
95 - 4.23" 7110 9.60" 4.23" 6.98" 8.59"
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Mettler Toledo Beckman
Temp. MT2 MT4 MT7 MT9 MT11 Bec4 Bec7 Bec10
(°C) pH 2 pH 4 pH7 pH9 pH 11 pH 4 pH7 pH 10
0 2.03" 4.01" 7.12Y 9.52" 11.90" 4.00 712 10.32
5 2.02 4.01 7.09 9.45 11.72 4.00 7.09 10.25
10 2.01 4.00 7.06 9.38 11.54 4.00 7.06 10.18
15 2.00 4.00 7.04 9.32 11.36 4.00 7.04 1012
20 2.00 4.00 7.02 9.26 11.18 4.00 7.02 10.06
25 2.00 4.01 7.00 9.21 11.00 4.00 7.00 10.01
30 1.99 4.01 6.99 9.16 10.82 4.01 6.99 9.97
35 1.99 4.02 6.98 9.1 10.64 4.02 6.99 9.93
40 1.98 4.03 6.97 9.06 10.46 4.03 6.98 9.89
45 1.98 4.04 6.97 9.03 10.28 4.05 6.98 9.86
50 1.98 4.06 6.97 8.99 10.10 4.06 6.97 9.83
585 1.98" 4.08" 6.98" 8.96" - 4.08 6.98 -
60 1.98" 410" 6.98" 8.93" - 4.09 6.98 -
65 1.98"Y 413" 6.99" 8.90" - 4.11 6.99 -
70 1.99" 416" 7.00" 8.88" - 412 6.99 -
75 1.99" 419" 7.02Y 8.85" - 4.14 7.00 -
80 2.00" 4.22" 7.04" 8.83" - 416 7.00 -
85 2.00" 4.26" 7.06" 8.81" - 418 7.01 -
90 2.00" 4.30" 7.09" 8.79" - 419 7.02 -
95 - 4.35" 7.12Y 8.77" - 4.21 7.03 -
Radiometer Baker
Temp. Rad4.01 Rad7.00 Rad9.18 Bak4 Bak7 Bak9 Bak10
(°C) pH 4.01 pH 7 pH 9.18 pH 4.00 pH 7.00 pH 9.00 pH 10.00
0 4.000 7.118 9.464 4.00 713 9.23 10.30
5 3.998 7.087 9.395 4.00" 7.09" 9.17Y 10.24"
10 3.997 7.059 9.332 4.00 7.05 9.10 10.17
15 3.998 7.036 9.276 4.00" 7.03" 9.05" 10.11"
20 4.001 7.016 9.225 4.00 7.00 9.00 10.05
25 4.005 7.000 9.180 4.00" 6.98" 8.96" 10.00
30 4.011 6.987 9.139 4.01 6.98 8.91 9.96
35 4.018 6.977 9.102 4.02Y 6.98" 8.88" 9.93"
40 4.027 6.970 9.068 4.03 6.97 8.84 9.89
45 4.038 6.965 9.038 4.04" 6.97" 8.81" 9.86"
50 4.050 6.964 9.011 4.05 6.96 8.78 9.82
58 4.064 6.965 8.985 4.07Y 6.96" 8.76" 9.79Y
60 4.080 6.968 8.962 4.08 6.96 8.73 9.76
65 4.097 6.974 8.941 410" 6.97" 8.71" 9.74"
70 4116 6.982 8.921 412 6.97 8.69 9.72
75 4137 6.992 8.900 4.14" 6.98" 8.68" 9.70"
80 4.159 7.004 8.885 4.16 6.98 8.66 9.68
85 4.183 7.018 8.867 4199 6.99" 8.64" 9.66"
90 4.210 7.034 8.850 4.21 7.00 8.62 9.64
95 4.240 - - - - - -
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Hamilton DURACAL Precisa
Temp. Ham4.01 Ham7.00 Ham9.21 Ham10.01 Pre4 Pre7 Pre9
(*C) pH 4.01 pH 7.00 pH 9.21 pH10.01 pH 4.00 pH 7.00 pH 9.00
0 - - - - 3.99 7.1 9.27
5 4.01 7.09 9.45 10.19 3.99 7.08 9.18
10 4.00 7.06 9.38 10.15 3.99 7.06 9.13
15 4.00 7.04 9.32 10.11 3.99 7.04 9.08
20 4.00 7.02 9.26 10.06 3.99 7.02 9.04
25 4.01 7.00 9.21 10.01 4.00 7.00 9.00
30 4.01 6.99 9.16 9.97 4.00 6.99 8.96
& 4.02 6.98 9.11 9.92 4.01 6.98 8.93
40 4.03 6.97 9.06 9.86 4.02 6.98 8.90
45 4.04 6.97 9.03 9.83 4.03 6.97 8.87
50 4.06 6.97 8.99 9.79 4.04 6.97 8.84
55 - - - - 4.06 6.97 8.81
60 - - - - 4.07 6.97 8.79
65 - - - - 4.09 6.98 8.76
70 - - - - 4.11 6.98 8.74
75 - - - - 413 6.99 8.73
80 - - - - 415 7.00 8.71
85 - - - - 418 7.00 8.70
90 - - - - 4.20 7.01 8.68
95 - - - - 4.23 7.02 8.67
Merck Titrisol
Temp. Mer2 Mer4 Mer7 Mer9 Meri2

(*C) pH 2 pH 4 pH 7 pH 9 pH 12

0 2.01 4.05 713 9.24 12.58

5 2.01 4.04 7.07 9.16 12.41

10 2.01 4.02 7.05 9.11 12.26

15 2.00 4.01 7.02 9.05 12.10

20 2.00 4.00 7.00 9.00 12.00

25 2.00 4.01 6.98 8.95 11.88

30 2.00 4.01 6.98 8.91 11.72

85 2.00 4.01 6.96 8.88 11.67

40 2.00 4.01 6.95 8.85 11.54

45 2.00" 4.00" 6.95" 8.82" 11.44"

50 2.00 4.00 6.95 8.79 11.33

55 2.00" 4.00" 6.95" 8.76" 11.19"Y

60 2.00 4.00 6.96 8.73 11.04

65 2.00" 4.00" 6.96" 8.715" 10.97"

70 2.01 4.00 6.96 8.70 10.90

75 2.01" 4.00" 6.96" 8.68" 10.80"

80 2.01 4.00 6.97 8.66 10.70

85 2.01" 4.00" 6.98" 8.65" 10.59"

90 2.01 4.00 7.00 8.64 10.48

95 - 4.00" 7.02" - -

314

PC Control / Touch Control




/2 Metrohm

6 Appendix

Merck CertiPUR (25 °C)

Temp. MerC4.01 MerC7.00 MerC9.00 | MerC10.00
(°C) pH 4.01 pH 7.00 pH 9.00 pH 10.00
0 - - - -
5 4.00 7.09 9.22 10.22
10 4.00 7.06 9.16 10.16
15 4.00 7.04 9.10 10.10
20 4.00 7.02 9.05 10.05
25 4.01 7.00 9.00 10.00
30 4.01 6.98 8.96 9.94
35 4.03 6.98 8.93 9.90
40 4.03 6.97 8.89 9.86
45 4.05 6.97 8.87 9.80
50 4.06 6.97 8.84 9.73
55 - - - -
60 - - - -
65 - - - -
70 - - - -
75 - - - -
80 - - - -
85 - - - -
9 - - - -
95 - - - -

When using Merck CertiPUR (20 °C) buffers, you have to select the buffer type "Merck Titrisol".
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6.5 Liquid handling - schematic process

6.5.1 Port definitions of the dosing unit

VENT
Port 1 Port 3
Port 4
Port 2
\
Fig. 6.5: Port occupancy of the Dosing unit
VENT - isintended for venting the storage bottle and is normally fit-
ted with an adsorber tube (filled with a drying agent).
Port 1 - is side-mounted; its default definition is as dosing port 1.
Port2 - s located at the base; its default definition is as filling port
and it is normally fitted with a riser tube.
Port 3 — is side-mounted; its default definition is as dosing port 2.
Port4 - islocated at the base; its default definition is as air inlet port

for emptying the tubing system.

6.5.2 Pipetting equipment

Together with an 800 Dosino as the dosing drive (or "pipetting pump")
the USB Sample Processor is exceedingly suitable for pipetting liquids
in a volume range between 0.1 and 10 mL.

Necessary equipment

e USB Sample Processor with 786 Swing Head
e Swing Head with transfer head (e. g. 6.1462.030 or 6.1462.040)
e 800 Dosino with 2 mL, 5 mL, 10 mL or 20 mL dosing unit

e 6.1562.020 Pipetting tubing (3 mL) or 6.1562.100 (10 mL) with
drawn-out tip

e Any sample rack
e Possibly 6.2001.070 Support Stand with titration cell
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6.5.3 Pipetting sequences

PC Control / Touch Control

Principle

Measuring out the liquid to be pipetted takes place in the pipetting tub-
ing, which is filled with a carrier liquid (preferably water). In order to
avoid carryover or mixing an air bubble (separating bubble) must be in-
serted between the sample and the carrier liquid. The tubing tip should
be drawn out by hand to form a fine point.

A Dosino drive is used to transfer the liquids to the tubing. The pipetting
tubing is attached to Port 1 of the dosing unit. The dosing unit is
mounted on a storage bottle containing the carrier liquid. This can be
refilled via filling Port 2 of the dosing unit. The carrier liquid can also be
used for rinsing and diluting the sample.

Numerous pipetting sequences are possible. The following conditions
must always be observed:

o The sample must always be measured out in the pipetting tubing; it
must never enter the dosing unit cylinder.

o The sample should always be aspirated after the dosing cylinder
has been ejected.

e The difference in level between the surface of the sample liquid and
that of the carrier liquid in the dosing cylinder should be as small as
possible.

e Aqgueous sample solutions can be pipetted without having to rinse
the tubing. Non-aqueous samples require the pipetting tubing to be
rinsed with carrier liquid (same solvent as the sample) to avoid
carryover.

Only the most necessary commands are mentioned in the following
command sequence. A complete command sequence is defined in the
method template "SP Pipetting Ext. Position" (see Section 3.75.2).

Preparing the dosing unit

The dosing unit must first be prepared, i.e. the filling tubing and pipet-
ting tubing must be rinsed and completely filled. The preparation step is
best carried out at an external position. The cylinder contents must then
be ejected. This command sequence is best combined to a subse-
quence. This preparation step is only necessary at the beginning of a
sample series. Therefore the subsequence is defined as Start se-
quence (see Section 4.9.6).

Command sequence: MOVE move to external position
LIFT move to work position
PREP prepare dosing device
LQH eject cylinder

These steps should be carried out before every sample series involving
pipetting. Before each pipetting process the dosing unit cylinder con-
tents must be completely ejected. This is the only way to achieve re-
producible, accurate pipetting.
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The titration cell can then be sucked off, rinsed and prepared with fresh
solvent.

Pipetting
The pipetting procedure takes place in five steps:

e Eject cylinder contents (see above) and form separating bubble
e Move to sample

e Aspirate / Measure out sample

e Move to target

e FEject sample

These five Steps can be combined to a subsequence defined as Sam-
ple sequence (see Section 4.9.6).

Forming a separating bubble

In order to prevent the carrier liquid and sample solution from mixing, a
separating bubble must be formed that occupies a length of at least 5
mm in the pipetting tubing. However, the separating bubble must also
be measured out with sufficient accuracy. This is why a dosing unit with
max. 20 mL cylinder capacity should be used for pipetting.

Command sequence: LIFT move to shift position
LQH aspirate air

Move to sample

The (dissolved or liquid) samples can be contained in open beakers on
the rack or in sealed vials. In the latter case instead of the pipetting tub-
ing a suitable injection needle should be connected to Dosino Port 1
with a normal piece of tubing (& 2 mm).

Command sequence: MOVE move to sample
LIFT move to work position

Aspirate sample

Aspiration of the sample should be carried out at a reduced filling rate
(< 10 mL/min). The appropriate setting can be made in the liquid han-
dling command under Rate.

With non-aqueous samples in particular an additional small air bubble
should be drawn into the pipetting tip in order to prevent the sample so-
lution from dripping.

Command sequence: LQH aspirate sample
WAIT pause
LIFT move to shift position
LQH aspirate air

Move to target

Before the pipetting tubing containing the measured-out sample is
moved, the corresponding Dosino port must be closed. Ideally a
change should be made to filling Port 2 as this certainly contains no air.
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The titration cell should be filled with solvent before the sample is
added so that the sample can be pipetted directly into the liquid (tip

immersed).

Command sequence: LQH change port
MOVE move to titration cell
LIFT move to work position

Eject sample

The sample should be ejected at a reduced dosing rate (< 10 mL/min).
The appropriate settings can be made in the liquid handling command
under Rate.

Command sequence: LQH End volume
Rinse

In order to keep sample solution carryover as low as possible, rinsing
with solvent can be carried out after the sample has been ejected. This
is particularly recommended for non-aqueous samples.

In preparation for the next pipetting process the cylinder should be
completely ejected.

Command sequence: LQH fill or aspirate
LQH eject
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6.6 Titration and measuring modes in the Titrando

system

Device

808

809

835

836

841

857

855

DET

MET

SET

KFT

STAT

MEAS

MEAS Conc

CAL

DOS

320

Y no U(pol), I(pol)
% no CAL Conc.
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6.7 Import of Titrino methods (PC Control only)

With the Titrino method converter you can import Titrino methods into
the PC Control software.

@& Use the Metronm VESUV software to save the methods which are
stored in the Titrino. The methods are stored in a .vmb file.

& In the File menu open the menu item Import Methods. ..

Titrino Method Converter x|
Save method
| Open methaod |
Memaory
Select methods ~Report
| Internal memaory - |

Group

Converted || - |

File name

[¥l Autocorrection name

| Cancel |

&= Use [0pen method] to open the Vesuv backup file dialog. Select
the required .vmb file and open it. The methods are listed under Se-
lect methods. If the methods have been stored in folders in the Ti-
trino then the folder will be shown in front of the method name and
separated from it by "/".

&= If you do not want to import all the methods in the backup file then
you can deactivate the checkboxes for these methods. With [Se-
lect none] or [Select all] you can select either none or all of the
methods in the list respectively.

@ Under Save method select the Memory and Group in which the con-
verted methods are to be stored. If the Autocorrection name func-
tion is switched on then invalid characters in method names will be
replaced by "_".

&= Start the conversion with [Convert method]. The conversion can
be stopped at any time with [Cancel].

Any messages produced during the conversion of the methods will be
shown under Report.
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Titrino Method Converter x|
Save method
| Open methaod | | Convert method |
Memaory
Select methods ~Report
[¥] Basic MatiDiazo | Internal memany v | Basic MatiDiazo
[V Basic Mat\Epmy.No Basic Mat\Epoxy.Mo
[v] Basic MatiH2 02 Basic MatiH202
[¥] Basic MatiMitracid Basic Matimitracid
[v] Basic MatiP205-1 Group
[v] Basic MatiP205-2 Basic MatiP205-2
[¥] Basic MatiP205-3
X Converted | - | )
[v] Basic MatiP205Fart Basic MatiP205Fert
[V Basic Mat\Phosphat Basic Mat\Phosphat
[Vl Detergents\EDTA-MTA Detergents\EDTA-MTA
[V DetergentsiPerhorat Detergents\Perborat
[Vl DetergentsiTens.An File narne DetergentsiTens.An
[V DetergentsiTens. Cat o Aut . DetergentsiTens. Cat
— utocarrection narme —
[Vl DetergentsiTenside bt DetergentsiTenside -
| Select none | | Cancel |

The methods are shown in color. The colors have the following mean-
ings:

e Green: conversion OK.

e Yellow: 1:1 not possible. The converted method must be checked.

e Red: conversion not possible.

If you click on the method name then all the messages referring to this

method will be shown in a new dialog window. The following messages
may be produced:

Conversion OK (green-marked methods)

e The method has been converted successfully.
¢ An old method file with the same name has been replaced.
¢ The method file has been renamed to: New method name

Check converted method (yellow-marked methods)

e Single commands could not be converted.

e The assignment to a temporary variable (C70 to C79) for TIP was
ignored.

e The assignment of a temporary variable (C70 to C79) to a common
variable is not possible.

e The assignment of a temporary variable (C70 to C79) to a statistics
variable is not possible.

e A formula contains a temporary variable (C70 to C79). The variable
has been replaced by -0.

¢ The assignment to a silo calculation variable (C24 to C27) has been
ignored.

e The assignment of a silo calculation variable (C24 to C27) to a
common variable is not possible.

e The assignment of a silo calculation variable (C24 to C27) to a sta-
tistics variable is not possible.

e A formula contains a silo calculation variable (C24 to C27). The
variable has been replaced by -0.
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The assignment of sample identification 3 (C23) to a common vari-
able is not possible.

The assignment of sample identification 3 (C23) to a statistics vari-
able is not possible.

A formula contains the sample identification 3 (C23). The variable
has been replaced by -0.

The method contains the parameter 'activation pulse: first'. This pa-
rameter has been ignored.

Measuring input 'diff." has been replaced by measuring input '1".
The relative start volume has been replaced by 0.00 mL.

The relative stop volume has been replaced by 100.00 mL.
SET: The delay time for EP1 and EP2 was set to 'inf.’

The method contains the evaluation 'fix time'. This parameter is ig-
nored.

An old method file with the same name has been replaced.
The method file has been renamed to: New method name

Conversion not possible (red-marked methods)

The method could not be converted.

This mode is not supported. Only DET, MET, SET, KFT, STAT,
MEAS and DOS can be converted.

Conditioning is switched on. The method cannot be converted.
This mode is not supported. Only STAT pH/U can be converted.

The measured quantity Ipol/Upol being monitored is not supported.
Check the monitoring settings.
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6.8 Arithmetic algorithms in the Titrando

Some of the algorithms and number formats used in the instrument
software are explained subsequently.

Number format

The standard IEEE 754 (1985) for binary floating-point arithmetic has
been implemented in the software as "single precision" (32 Bit).
Rounding method

Measured values and results are displayed rounded, depending on
user settings. For that purpose, arithmetic rounding is carried out ac-
cording to the following method:

Example for rounding to n = 3 decimal places:

1. 09644499 —19° 5 99644499
o 99644499 —19° 5 99644999
3. 99644.499 — o 99644
4. 99644 10" 5 99644

Statistics

The arithmetic mean value as well as the absolute and relative standard
deviation are calculated for results R, endpoints EP and variables C:

A maximum of nine results with 20 determinations each at the most can
be evaluated statistically out of a determination.

The following convention applies to the subsequent formulas:
1<n<20
1<k<9

Mean value X, :

_ 1 <
Xy = o ZRM
=

Absolute standard deviation S abs,:

Relative standard deviation S rel, (in %):
Sabs,

Srel, =100-
Xk
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Explanation

The statistical calculations in the software have been implemented in
such a way that they are as revisable as possible for the user. This is
why the individual values used in the statistics are in the rounded pres-
entation form selected by the user.

It is not the number of decimal places which is decisive for the accuracy
of the calculations, but rather the number of significant digits of the
decimal numbers displayed. As a result of the binary 32-bit number
format implemented on the basis of the IEEE 754 standard, the decimal
numbers which are produced have 7 reliable significant decimal digits.

You can influence the number of significant digits by selecting the unit
and the number of decimal places. As the results unit to be set some-
times contains both the prefix "milli" and the physical unit itself, the
number of significant digits is altered accordingly in such a case by
three digits.

Example:

The displayed result 1234,56789 mg/L has 7 reliable digits. It is to be
rounded to three decimal places according to the rounding method
given above:

1234,568 mg/L (7 significant digits, 3 of which are
decimal places)

With the unit "g/L" the same result 1.23456789 g/L is also rounded to
three decimal places:

1.235 g/L (4 significant digits, 3 of which are
decimal places)

The number of significant digits has now been reduced by three to four
digits by omitting the prefix "milli".

You will obtain the smallest loss of rounding accuracy by selecting the
application and number format so that the displayed numbers contain
as many pre-decimal places as possible.

A complete recalculation of the statistics using a pocket calculator or a
PC calculation program can produce variations. This is caused by the
different binary number formats used in these instruments. Whereas the
Titrando calculate with binary 32-bit numbers as described above, PC
programs (e. g. MS-Excel) use a different binary format, e. g. IEEE 754
64-bit.

Note!

The losses of accuracy by rounding described above in the range of
the maximum reliable digits are only of theoretical relevance. Most of
the time they are lower by several orders of magnitude than — as an

example — the uncertainties resulting from weighing out the sample.
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6.9 Standard equipment

Immediately upon receipt of the Touch Control or PC Control software
please check that the delivery is complete. Please also consult the lists
of accessories in the Installation Instructions for the Titrando, where the
Titrando accessories are described.

6.9.1 840 Touch Control

No. Order no. Description

1 1.840.0100 840 Touch Control

1 6.6051.000 CompactFlash card with user methods and 6.2247.000 Adapter

1 A.704.0007 PC Control CD-ROM

1 8.840.8003EN | Manual PC Control / Touch Control

1 8.840.1413 Tutorial Touch Control

6.9.2 PC Control software with Dongle (6.6050.400)

No. Order no. Description

1 A.704.0007 PC Control CD-ROM

1 6.2145.100 USB dongle

1 8.840.8002EN | Installation PC Control

1 8.840.8003EN | Manual PC Control / Touch Control

1 8.840.1513 Tutorial PC Control

6.9.3 PC Control software, demo version (6.6050.405)

The demo version is fully functional for 100 days after installation. After this period has elapsed
you must purchase a USB dongle.

No. Order no. Description

1 A.704.0007 PC Control CD-ROM

1 8.840.8002EN | Installation PC Control

1 8.840.8003EN | Manual PC Control / Touch Control

1 8.840.1513 Tutorial PC Control
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6.10 Additional devices and optional accessories

6.10.1 Miscellaneous accessories

Order no. Description

6.2145.100 USB dongle

6.2162.000 Bluetooth USB adapter for Touch Control 840

6.2051.030 Wall holder

for attaching the Touch Control to a wall or
support rod (diameter 10 mm). You can also
use the wall holder to achieve a steeper dis-
play angle on the bench.

6.2834.030 Spare film for 840 Touch Control

3 pieces

The films can be exchanged when they be-
come dirty or damaged.

6.2133.010 Batteries 1.5V, 2 pieces
Spare batteries for Touch Control, 1.5V LR6

6.10.2 Communication

Further cables can be found in the Installation Instructions for the Ti-
trando.

Order no. Description

6.2247.000 Adapter

CompactFlash card — PC card type I
Adapter for using CompactFlash cards in
PCMCIA card slots

6.2247.010 CompactFlash card 32 MB
Memory card for methods, determinations,
sample data silos, etc.

6.2151.000 Cable for connecting a Titrando to a PC . S
(USB connection, type A) and for connecting

further Titrandos

USB A — Controller (1.8 m)

PC Control / Touch Control 327



328

6.10 Additional devices and optional accessories (7% Metrohm
Order no. Description
6.2151.010 Extension cable for MSB connections and for

Touch Control — Titrando
mini-DIN socket — mini-DIN plug (2 m)

[ D
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6.11 Warranty and conformity

6.11.1 Warranty

Metrohm guarantees that the deliveries and services it provides are free
from material, design or manufacturing errors. The warranty period is 36
months from the day of delivery; for day and night operation it is 18
months. The warranty remains valid on condition that the service is pro-
vided by an authorized Metrohm service organization.

Glass breakage is excluded from the warranty for electrodes and other
glassware. The warranty for the accuracy corresponds to the technical
specifications given in this manual. For components from third parties
that make up a considerable part of our instrument, the manufacturer's
warranty provisions apply. Warranty claims cannot be pursued if the
Customer has not complied with the obligations to make payment on
time.

During the warranty period Metrohm undertakes, at its own choice, to
either repair at its own premises, free of charge, any instruments that
can be shown to be faulty or to replace them. Transport costs are to the
Customer's account.

Faults arising from circumstances that are not the responsibility of
Metrohm, such as improper storage or improper use, etc. are expressly
excluded from the warranty.
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6.11.2 Declaration of Conformity @. Me'rOhm

lon analysis
CH-9101 Herisau, Switzerland
Tel. +4171 353 85 85
Fax +41 71 353 89 01

www.metrohm.com

Software Validation

for the program
PC Control 5.0

Description

PC software for controlling Metrohm titration and automation instruments. Simple and intuitive
user guidance. Creation of methods, carrying out titrations, storage and recalculation of results.
Methods and data are compatible with Touch Control. Contains numerous tried and tested
titration methods. Including hardware Dongle. Dialog in English, German and further freely
definable languages.

6.6050.400 PC Control 5.0 Software

The software mentioned above was developed in accordance with the requirements of the ISO
9001 quality system regarding the design, testing and servicing of Metrodata software. The
relevant procedures are described in the attached document "Project procedure for creating
Metrodata software".

The technical specifications are documented in the installation manual.

The software was validated with respect to functionality, analytical performance and accuracy of
results. The software functions are documented in the manual.

Herisau, 22 May, 2008

Jfl.  fatL

D. Strohm A. Dellenbach
Vice President Head of Quality Management
Head of R&D
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6.11.3 Declaration of Conformity

This is to certify the conformity to the standard specifications for electrical appliances and accessories,
as well as to the standard specifications for security and to system validation issued by the manufactur-
ing company.

Name of commodity @ Me"'thm

lon analysis
840 Touch contrOI CH-9101 Herisau/Switzerland

E-Mail info@metrohm.com
www.metrohm.com

Description  Control unit with touch-sensitive screen for Metrohm titration and automation instru-
ments and peripheral devices such as dosing devices, stirrers and titration stands.

This instrument has been built and has undergone final type testing according to the standards:

Electromagnetic compatibility: Emission
EN/IEC 61326-1: 2006, EN/IEC 61000-6-3: 2001, EN 55022 / CISPR 22: 2003

Electromagnetic compatibility: Immunity
EN/IEC 61326-1: 2006, EN/IEC 61000-6-2: 2005, EN/IEC 61000-4-2: 2001, EN/IEC 61000-4-3: 2002

Safety specifications
EN/IEC 61010-1: 2001, UL 61010-1: 2004, CSA-C22.2 No. 61010-1: 2004, protection class Il

It has also been certified by ElectroSuisse, which is member of the International Certification Body
(CB/IEC).

This instrument meets the requirements of the CE mark as contained in the EU direc-
tives 2006/95/EC (LVD), 2004/108/EC (EMC). It fulfils the following specifications:

EN 61326-1 Electrical equipment for measurement, control and laboratory use — EMC requirements

EN 61010-1 Safety requirements for electrical equipment for measurement, control and laboratory
use

Metrohm Ltd. is holder of the SQS certificate ISO 9001:2000 Quality management system for devel-
opment, production and sales of instruments and accessories for ion analysis.

The system software, stored in Read Only Memories (ROMs) has been validated in connection with
standard operating procedures in respect to functionality and performance.

The technical specifications are documented in the manual.

Herisau, 22 May, 2008

V3 /R NP4

D. Strohm A. Dellenbach
Vice President Head of Quality Management
Head of R&D
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6.11.4 Quality Management Principles

Metrohm Ltd., CH-9101 Herisau, Switzerland

(. Metrohm

lon analysis
CH-9101 Herisau/Switzerland
E-Mail info@metrohm.com
Internet  www.metrohm.com

Metrohm Ltd. holds the ISO 9001 Certificate, registration number 10872-02, issued by
SQS (Swiss Association for Quality and Management Systems). Internal and external au-
dits are carried out periodically to assure that the standards defined by Metrohm’s QM

Manual are maintained.

The steps involved in the design, manufacture and servicing of instruments are fully
documented and the resulting reports are archived for ten years. The development of
software for PCs and instruments is also duly documented and the documents and
source codes are archived. Both remain the possession of Metrohm. A non-disclosure
agreement may be asked to be provided by those requiring access to them.

The implementation of the ISO 9001
quality system is described in Metrohm’s
QM Manual, which comprises detailed
instructions on the following fields of
activity:

Instrument development

The organization of the instrument de-
sign, its planning and the intermediate
controls are fully documented and trace-
able. Laboratory testing accompanies all
phases of instrument development.

Software development

Software development occurs in terms of
the software life cycle. Tests are per-
formed to detect programming errors
and to assess the program’s functional-
ity in a laboratory environment.

Components

All components used in the Metrohm
instruments have to satisfy the quality
standards that are defined and imple-
mented for our products. Suppliers of
components are audited by Metrohm as
the need arises.

Manufacture

The measures put into practice in the
production of our instruments guarantee
a constant quality standard. Production
planning and manufacturing procedures,
maintenance of production means and
testing of components, intermediate and
finished products are prescribed.

Customer support and service
Customer support involves all phases of
instrument acquisition and use by the
customer, i.e. consulting to define the
adequate equipment for the analytical
problem at hand, delivery of the equip-
ment, user manuals, training, after-sales
service and processing of customer
complaints. The Metrohm service or-
ganization is equipped to support cus-
tomers in implementing standards such
as GLP, GMP, ISO 900X, in performing
Operational Qualification and Perform-
ance Verification of the system compo-
nents or in carrying out the System Vali-
dation for the quantitative determination
of a substance in a given matrix.
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A Titrando connection......... 7 MOVE...........coooviie 280
ACCESSOres 307 CAL parameters........... 257, 263 PREP......cccocviinniine, 272
Acoustic signal 37 CALC parameters................. 238 Eggﬁ """""""""""""" gg;
Parameters ................ 286 Calculaple variables.............. 248 REPORT254
Action ... 42 Calculation......... TRV 238 REQUEST oo, 286
Result limits ............... 241 Recalculation............... 140 SAMPLE ......o.cooviinr.nn.. 282
Add ﬂxed Vo|ume .................. 181 TrOUbleShOOtlng """""" 288 SCAN ........................... 278
ADD parameters 570 Calculation formula............... 239 SCANRS .....coovvie, 279
. Lo Calibration SET oo, 206
Adqmonal evaluation ............ 231 Action limits 53 SIGN .. 286
AdJUStS”JV‘?rr]‘é (}jjéz q 63 Control chart................ 53 S%} ----------------------------- ;?g
"""""""""" Curve ... 26
USB Sample Processor.60 Dgt; IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 50 STIR oo 285
Administrator rights................ 27 HISEOMY. v 53 SUBSEQ ... 282
Air bubble........cocovovviverern, 317 Interval ........................... 53 WAIT L 285
Ambient temperature......... 5,306 ISE calibration sequence Command comment............. 113
ASClireport 262 Command list..................... 113
Save. ... 73 Method............oooooocvvve 52 Command name................. 113
Parameters .......... 257, 263
Send ... 73 Sample Processor257. 266 Command number .............. 113
Aspiration of the Sample """" 318 Temperature _______________ ’.”52 Commands .
Audit Trail .o, 34 USET oo 52 Automation ................ 280
Automatic logout.................... 31 Warning limits ............... 53 Common variable .................. 92
Automatic save .................. 123 Calibration buffers.258, 266, 311 Automatic assignment...94
Automatic system test ............ 87 Custom ..., 103 Eg]tete """"""""""""""""" 83
Automation. ... 280 Calibration data ......52, 132, 261 Y AR s 9o
Lift oo 081 LIMItS oo 54 Promection o4
MOVE ....cooviiiiiiiiii, 280 Calibration parameters .257, 263 Reqpuest 93286
PUmMp 281 Calibration position, 1st.......... 64 Validlity .oooooooeeeeeoo ' 95
g:fnkprlgsve;r.i.é.t.ﬁl.é """""" ggg Card S 78,282 Communication .................. 278
"""""" ormat ..., STAT o221
SUDSEqUeNCe ............. 282 Write protection ............ 83 CompactFlash card 78 83
Autostart..............coooeei 128 pactriash card......... '
Axial d 61 Card slot ..................... 6, 7,305 Compression 68
jialdistance...........ccc..c........ 81 ALAaAk rark 404 oan 0 EIEESRA e
Checkrack...........c........ 121, 282 Concentration titrant ... 41
B Che(':kbox....l """""""""""""""" 16 Conditioning
Backup 84 Closing Dosino port.............. 318 KET oo 214
el T g, Command SET oo 209
ADD ..o 270 Conductivity measuring cells
Balance.......ccccocoieiii 69 Yy g
Barcode read BEEP ..., 286 Calibration ................. 263
arcode reader...........coooove. 76 CAL oo 257, 263 Connection
Battery changing................ 303 CALC ..o 238 Titrando 305
Beaker radius samples............ 64 CALCLIVE.................. 242 Conti d o 204
Beaker sensor ... 64 CONTROLRS............... 279 OntiNUOUS doSING ...............
BEEP parameters 86 CTRL oo, 278 Contrast ..., 10
P MURREEE Delete. ..o 113 Controller .......cc..cccooe..... 7
Blank concentration................ 52 DET ... ... 197 Control e 22 126
Blank value..............ccc.coov 92 DOS .o 273 Live .o 157
BIUELOOtN. ..., 71 Bdit. o, 113 Control chart ......ccocco..... 43, 53
Break point evaluation...........235 Sy e Control parameters
Browser for determinations... 137 END 586 KFT oo 212
Buffer series......... 258,266,311  jneert T SET o 206
INsert.....cocccoviiiiiin, 115 STAT 216
Button ..o 10, 16 KET oo 292 ST
= 281 Controlrange................. 207, 217
C LQH oo 270 Control remote box........... 56, 57
c(olank) .........ccoviiiiiii, 52 MEAS............... 227,230 CONTROL RS parameters....279
Cable MET. oo 197 CONOIS ..o 15
COMPULET v 307 Miscellaneous............. 285 COPYING oo 81
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CTRL parameters ................ 278 Edit oo 56 Calculation................... 238
CUINE oo 139, 154 Name.......ccocoioiie, 56 Common variable........... 92
; NEeW ..o, 56 Device......ccccooviiiiin, 56
gulr.vz&mulator 822 i 301 PC Control ..., 56 Method ....................... 113
yin Ser il b 44 PC keyboard................. 75 Parameters........... 113, 193
Velrla NUMBET oo 44 Printer ... 68 SeNSOor ......ocoovviiiiii, 52
OUME. s Robotic Titrosampler ..... 58 Titrant......ccoccoevieiiii 40
D RS-232/USB Box ........... 72 USEr .o 26
Serial ports .................. 72 Electrode test
gata Lz R 78, 22 Ptranhdg o 2(75 Parameters.................. 265
AO oueh Lontrol................ Electrode test 223
Decimal places USB Sample Processor.58 T T
Megsured va|ue d|Sp|ay 36 Used devices............... 135 EleCtrOde test parameters .. 266
Delete Device manager .................. 55 Electr%iesttg)/r%e 105
Command.................. 113 DiagnosiS......ccccocvvviiiiiiiinnn, 295 Clectiodes. 50
Common variable........... 92 Dialog language .................... 23 BCUOMES oo
DEeVICE .o 55 load ... ... 299 Electromagnetic compatibility
File oo, 80 Dialog Options «.....c..cevverereas D4 I 306
Method ..., 108 Dialog settings ELT parameters .................... 265
Result silo e 163 System—specifio IIIIIIIIIIIII 24 E-mail.....c.coooiiii 74
Sample data silo.......... 127 i EMC 306
User-specific ................. 29 EMU
SENSOr ..o 51 , )
Signature ............ 117,135 Dialog window .................. 14, 21 Empty...ooo 183
Statistics ............. 127,162 DIMenSions.............c..cc......... 306 EMPTY parameters............... 272
Titrant..c.oooo 39 Direct parameters......... 118, 226 END parameters.................. 286
USer.os 26 Dir€CtONES ... ..o 78 Endpoints
DET 193 Disable Details..........ccccooeni 131
Parameters .................. 197 BUHONS oo o5 EP Criterion ........cococevvvevn... 200
Determination FUNCHONS ....c.vvveeee.. 25 Equivalence points
Browser ... 137 DISPIAY oo 6 DetailS.........cccovvvnnn.. 131
Calibration data............ 132 DOS parameters.................. 273 ERC...cocooviii 203, 204
Data.........ccooviviiiniinn, 129 i
Endpoint details........... 131 DosiNg ..o 179 EVAL BREAK ..., 235
Examples.......c.cccc....... 137 Parameters.................. 270 EVALFIXEP ...ococooiiiiin 232
Filter.....ccoooeee, 138 Dosing criterion .................... 273 EVAL MIN/MAX ... 234
Hold ... - 165,157 DOSING CUINVE.......c..cvviiiane. 139 EVAL parameters.................. 231
List of measuring po'”tﬁ 9 Dosing device EVAL pK/HNP oo 233
Lo 136 Prepare............. 58, 59, 68 EVAL RATE ...coooivie 236
Messages................. 132 Dosing Interface ................. 68 Evaluation ..........ccccooe. 231
Procedure........oooivii .. 152 Dosing monitored Break points ................ 235
Properties ..........co........ 133 Parameters.................. 273 DET ..o 202
Recalculation............... 140 DOSING POM .....ovviveveren, 48 Fixed endpoints.......... 232
Re-evaluation............... 140 Dosing time .......c..coccevevenia... 276 HNP 233
SaAVE.. o 136 . . Maximum ..................... 234
: Dosing unit MET 204
Save automatically ...... 123 Adsorber tube 316 Bl
Send PC/LIMS report.. 123, Air inlet port ..o 316 Minimum.................... 234
174 Cylinder voldfﬁé """""" 44 PK valge """" U 233
Signature ............... 28, 135 Déta e Potentiometric ............. 200
Start .o 152 Dosirﬂlgl port """"""" 316 Rate ........ S 236
SEOD cvovreeeeeers 154 Fill o 316 Re-evaluation............... 140
Titrantdata ...ooovvovo 132 PING POTL o Set windows ........ 200, 235
; GLP testinterval ............ 49
Variables...................... 130 Intelligent ................ 38 39 Examples
Determination (loaded) Name ... ... 44 Determinations ............ 137
Recalculation............... 141 Order number................ 44 MethOd.S """"""""""" 108
Determination sequence ..... 126, Port definitions............. 316 Exchange unit
162 POrts ..o, 45 Cylinder volume............. 44
Main dialog.................. 157 PREP parameters........... 46 Data......ccooooniinne. 38, 44
Device Prepare.........cccccc...... 317 GLP testinterval ............ 49
847 USB Lab Link.......... 72 Risertube .................... 316 Intelligent............... 38,39
Balance. ... 69 Serial number ............... 44 Name........cooooinins 44
Barcode reader ... 76 Tubing parameters......... 45 Order number................ 44
Bluetooth ... 71 Valve disk ..........c........... 48 PREP parameters........... 46
Comment. ... ... 56 Venting.........occocovv... 316 Serial number ............... 44
Configuration IIIIIIIIIIIIIIIII 56 TUblng parameters """" 45
Delete ..o 55 E Expert dialog..........cccoeenn 24,27
Dosing Interface............. 68 Edit Expirydate...........cocooo 49, 54
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Export H Sample data silo.......... 151
List of measuring points i
l Hring pol Half neutralization potential ..233 LOC?' UM oo 24
''''''''''''''''''''''''' 142 Hel Login 19
Results........ccococovevnn. 142 BID o 17 T
Max. number of attempts
Sample data................. 142 HOLD ..o, 185,157 ?..32
Extension cable................... 328 Hold sequence OptioNS ..o 30
External position .......61, 62, 189 REQUEST ..o, 286 Logo
Rinse position............... 62 WAIT s 285 Create ..occ.ccc..oocoovveen 104
Shift position................. 62 Home position .................... 187 Print...c.cccooiiiii, 104
SWing angle ................. 61 Hysteresis 219 Lo
JIC . O Hysteresis L QOUL..iiiii 126, 157
Work position................. 61 | Automatic. ... 31
F o 11 P 223 M
FDA Guideline 21 CFR F’af; 134 Identification 1/2 .......... 143, 148 Main dialog .......c.ccoovvvinirines 21
e ’ Identification card ............. 19, 30 LIVE oo 157
File c 81 Create ... ... 29 Sample data................. 143
Doleto. g0 T —— o2 Maintenance ... 91, 303
Properties ........ccoo....... 81 Input lines Manual control .................... 176
RENAME oo 82 Manual control.............. 186 Add fixed volume.......... 181
SAVE oo 82 Templates................... 100 DOSING ..o 179
Write protection ............. 81 Instrument description .............. 2 Emwpty """""""""""""" lgg
File GIOUPS ... B0 InStument satus ............ 21 Measire. " 17g
File manager...........ccccoeeinnn 77 Interface ...l 305 Prepare .......ccccccoevvn.. 182
Groups........ s 80 Intermediate results .............. 240 Remote ..., 186
- Trtoubleshootmg """""" 294 Internal memory .................... 80 'Sl'ttlrt ----------------------------- 12‘51
ile system e itration ...........c..coco..n..
Card....ccooovvviein, 78, 83 Interventpn LS o 43,53 Troubleshooting........... 293
Directories........ccccov.... 78 INroduction ... 1 USB Sample Processor
Internal ..o 80 ISE electrodes 187
Paths.........ooooovnniiiiiiiinnnn 78 Calibration .................. 257 Maximum evaluation............. 234
ai SUL LG R— 1 ;2 K Maximum stroke path ............. 60
1| P . .
Filter Karl Fischer titration .............. 195 m:z’:um SWing angle........... 62
Determination .............. 138 Key functions .........c.cccoovenn. 75 .
' Variable..........c.cccoo 239
Resultsilo................... 164 Keyboard ........c.ccoovviininn, 75
Fixed endpoint evaluation.....232 KFT 195 Mean Value ... 160
Fixed Koy o 5 14 Parameiors [ lzip  MEAS paametrs.....227,230
Fixed sample size . 119 Troubleshootmg ........... 290 BASUME ...,
FlashCard 5 Measured value
as aras ... 3 7 L DISplay IIIIIIIIIIIIIIIIIIIIIIIII 156
Format Carq .......................... 296 LANGUAGE oo o3 Display resolution........... 36
Formula editor....................... 243 LCD test 595 Measured value acceptance
Insert math. function.....245 LED . 5 Drift-controlled ............. 199
Insert variable .............. 243 EL e s Measurement
Frame..............cccoee. 169, 255 Lift pOSItIOﬂ """""""""" 187, 281 Measuring mode ......... 227
Front view........oooooeoeiiiiiiccc 6 %a:{ ; """""""""""""" gg Parameters .......... 227, 230
F-variables ............c...ccooe... 247 L e Measuring curve .................. 139
Liftrate ..o, 61, 281 ,
G Limits Measuring mode........... 195, 227
GLP 87 Calibration data ............. 54 Measuring parameters..227, 230
rgi\gigeriﬁt.éf\./.é.l --------------- of RESUlt v 240 Measuring point density ....... 198
OLP toet mamatiomert 80 Sample size ............. 120 MEMOTY ... 77
GLP test titration ........... 89 quwd handling ..................... 270 Menubar.............cccccciiii 14
Service interval............ 91 Parameters .............. 270 MESSAGES ..., 132
Systemtest.................... 87 Schematic process......316 Send as e-mail.............. 74
System validation .......... 90 List of measuring points ....... 131 MET oot 194
Testinterval.................... 89 List of titrants...........c.ccoeininn 38 Parameters ................. 197
$eﬁétopls e e gg Live display ............ccccocvnn.. 154 Method
a I_ ation interval.......... Live parameter...........c.......... 158 Command list.............. 113
GLP test interval Create ..o, 108
. . Load .
Dosing unit.............c....... 49 Determination 136 Direct parameters........ 118
Exchange unit............... 49 Dialog Ianguagé """""" 299 Edit....ooioii 22,113
GLPtests......ccoovevinn, 89 Method. o7 Edit command ............. 113
GroUpS ..o, 80 Result SO ..o 166 Examples ..., 108
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Insert command .......... 115 P Move to sample........... 318
Load .......ooevvin. 22,107 Move to target ............. 318
NOEE v, 122 Paper format..........cooooii 68 Preparing dosing unit..317
OPLiONS ..., 116 Parameters ... 193 RINSE ... 319
Parameters .................. 193 Acoustic signal............ 286 PKVAIUE . ovvvooeoeeeeeee) 233
Properties .................. 123 Calibration........... 257, 263 Polarization current 223
Sampledata............... 119 Control device ............. 223 ST R
SavVe ..o, 125 DET oo, 197 Polarization voltage .............. 223
SIgN oo, 116 DosiNg oo 270 Port definitions
Signature ...........cc.co..... 27 Dosing device.............. 223 Dosing unit .................. 316
Start options ................ 121 Edit ... 22,113,158 POMS.....ooooeeeeeeeeee . 45
Statistics ..., 118 Emdpty """""""""""""" g;g Potentiometric evaluation ..... 200
Stop OpthﬂS """""""" 121 N Power Supp|y ........................ 305
Template.................... 108 KFT oo RN 212 PREP
Troubleshooting .......... 287 k/l]qUId handling............ 270 P 58, 59'232
Meth late oo 1 easurement......227,230 PEEEEEE. e
M.et bOd f(empg.te g? V=S 197 Prepare-............. 58, 59, 68, 182
!n. caxerra 'U,S """""""""" Monitored dosing ........ 273 Date...ccoovveviiiiii 49
Minimum evaluation............. 234 Prepare........c...... 46, 272 Parameters ............... 272
Miscellaneous Request common variable PRt 167, 254
Commands................. 285 286 Context-sensitive.......... 167
Troubleshooting .......... 294 Request sample data .. 286 Screen dump............... 168
MONItONNG.......vveeveeee. 42 Result variables ........... 253 Settings................ 169, 254
ACiONS......covovvii 42 Scan lines................... 278 Troubleshooting .......... 292
Backup ... 91 SENSOM oo 223 Print PDF report .................. 175
Calibration data limits.... 54 SET oo 206 Printer 68
Calibration interval........ 53 Setting lines ................. 278 I
CV validity ....o.coverree... 05 STAT oo, 216 Program
Dos ... 577 SHE oo, 285 Structure ... 18
GLP test EU/DU.............. 49 Stirrer oo 223 Program version
GLP testinterval ............ 89 Titration.....c.ocoovviiinn, 193 Dosing Interface ............ 68
Result limits ................. 240 Wait........oooi, 285 PC Control................... 56
Sample size............... 120 Parts and controls .................... 6 Titrando ..o, 57
Sensor working life ........ 54 Password 19 31 Touch Control ................ 57
Service interval ... 91 Chanae. ' USB Sample Processor. 60
val . Change.......cccovvivnnnn, 19 |
Start determination ..... 152, Forgotten.............. 33, 304 Properties .
é?iT 219 OPtioNS .....ovovveve . 32 Botmmqn \{anable --------- 1 gg
............................ etermination .............
Titer validity. ..o 40 Paths for Card 1 and Card 2 ..78 File 81
Titrant working life......... 49 PauUSe ..o 185,157 MEthod ....evvveeereee. 123
Validation interval .......... 90 PC Control .......ccccoooviiinin. 56 Result silo.......cocco........ 164
MSB connection ......... 58, 59, 68 End program ................ 13
Multiole determinati 153 Online help .................... 17 R
ultiple determinations ........ Operation............ 13 Rack
N Start program ................ 13 Copy 64
Userinterface............... 14 Eit oo B4
sew method.......... S 108 PC keyboard........c........ 12,75 Load .. 64
on-agueous samples PC/LIM .
Aspirate air bubble ... 318 C/LIMS report Rack adjustment................... 66
Rinsin 317 SAVE. . 3 Rack name..........ccccooi 60
G Send.....c........ 73,123,174
Note PCMCIA Rack offset..........cccooii 65
Method ...........cccooveien, 122 Card... 78 83 Rack position..............cccoo.... 187
Sesu:t---------i ----------------- 241 Cadslot............ 305 Rack reset............. 121,187, 282
Sﬁégé tirgr?ozte """"""" 2 3491 Power selection ........... 296 Rack tables.........ccccooii 63
Numereal QUENCE coverrseve . Specification................ 296 RAM initialization.................. 304
umerical iNpUt ...........ooeeee.. Peripheral devices.................. 55 Rate evaluation ................ 236
(o) pH e'%?t:%dGS 057 Raw data.............cccccocovin.... 129
, alibration .................
Online help .............................. 17 Electrode test .............. 265 Reagelnts """""""""""""""" 38
Operation...........ccoo.cowvvoereeonn. 9 oH(0) 50 Rear VIew ... 7
Principles........c.......... 9,13 Pioeting Reasons..........cccoevvviveecn 31
Ordenng NAMES......covveviii, 326 lpe lng . MOdIfIC&tIOﬂ OpthﬂS ...... 31
Equipment.................. 316 )
Output lines R Recalculation .........c..ccccooene. 140
Pipetting sequences............ 317 .
Manual control............. 186 ; Receive data
Aspirate sample........... 318
Templates..........c......... 101 Eject sample............... 319 Parameters .................. 279
OVEIVIEW ..o, 1 Forming separating Re-evaluation........................ 140
bubble ... 318 Remote ........ccooci 186
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Remote box............... 56, 57, 186 Limits oo 240 Request ... 286
Pin occupancy............. 307 Name ..., 239 ShOW ..o 119
Remote lines ....................... 278 NEeW...ooiiis 238 Sample identification list......... 96
Remove PCMCIA card.......... 302 NOS ...cooorovo e 241 Sample number ................ 126
Number of decimal places
Rename..........cccooecoiiiiiin g2 239 Sample Proce_ssor
Report ..o 254 OptionS ......ccoevi, 239 Calibration ........... 257, 266
Audit trail................ 36, 173 Overview table ............. 163 Sample series ....... 127,128, 153
Calculations.......... 170, 256 Precision ... 240 Troubleshooting........... 287
Common variables ......173 Recalculation................ 140 Sample Size .................. 143, 148
Curve ........ coennn 170, 255 Save as Common variable Fixed ..o, 119
Custom calibration buffers 94, 240 Limits oo 120, 144
------------------------------------- 173 Request .......................286
Be|¢te -------------------- 1 72?% Save in result silo UNit oo, 119, 143, 149
EVICES ...cvvin ,
Devices used............... 256 UNit e gamp:e tab.leb.l """""""""""" ;2;
Dialog options ............ 171 Vew ampIe Varabie ...
Edlit oo 254 Save...... SRS 82
Formfeed ..o D56 o Determination .............. 136
Frame ................ 169,255  Diiate e L Method...........cc.ooooo.... 125
GLP data.......ov 173 Delete automatically .... 164 Result silo................... 166
lnput/Output line e Sample data silo.......... 151
templates..................... 173 Dramariaa Scan lines
INsert ..o, 254 Parameters ................ 278
List of measuring points ~ Qiia reat e SCAN parameters................ 278
""" 170 256 SCAN RS parameters...........279
Login options............... 172
Method parameters ..... 171 Result templates Screen dump .....cooovvieeienn, 168
Method sequence........ 171 Result variable ..................... SCreen saver........occocvveiieenn, 57
MOnitoring.................. 170 As parameter Scroll Dar. ..o, 16
Ear?meters ---------- 1;17 ggi o arm...... R, o8 Selection list............cccccoco..... 16
Nt , aximum swing angle...
Print PDF report........... 175 Rotation offset Send data
. Lo Parameters ................. 279
Rack tables.................. 173 Swing direction s 0
Report options ..... 169, 254 ensor.b.l """ k """"""""""""""" 52
Result report ........ 170, 255 Swing radius c(blank) ... 5
Result silo ............ 171,256 Swingrate................. Calibration data.............. 52
Result templates.......... 173 Robotic Titrosampler 83“?.@“0”. interval ......... 5\;3
Routine dialog 171 P onfiguration.................. 5
""""""" Rotation increment Data....coooiiiii B0
Sampledata................ 170 .
Sample data silo..171, 256 Rotation offset................cc... Delete........cccccciiiin, 51
SenSorS.....covvi 172 Routine dlalog E(O) """""""""""""""""" 52
Settings......c......... 169, 254 RS-232 interface Ed't. """ d """""""""""""" 5 i
Signature line....... 169, 255 prlry A 52
Statistics ............. 170, 256 Pin occupancy szrce """"""""""""""" 21
System settings ........... 171 RS-232/USB Box H) 52
System test.........ccoo. 87 gl """""""""""""""""" 5
Templates sample data OPC. s 5
lllllllllllllllllllllllllllllllllllll 173 Startup........I..................54
Titrants . 172 Troubleshooting........... 292
Used devices.............. 170 plalSeee Variance ..., 52
User list.......cccoovooriae 172 S Working life ................. 54
Variables .............. 170, 256 Safety specifications Separating bubble ................ 317
Report header-...... 104, 169, 255 Serial number
Request  TIEEen Cylinder........ccococooe. 44
Common variable ..93. 286 Sample assignment table Don_gle PC Control ......... 56
Sample data....... 144, 286 Sample data....22, 143, 162, 153 Dosing device....58, 59, 68
REQUEST 086 Dosing Interface ............ 68
Resolutl parameters........286 SOl TL Dosing unit..................... 44
esolution . : Exchange unit.............. 44
Measured value display.36 Sample data silo Measuring interface.......58
Restore backup ...................... 8s T Stirrer .o 58, 59, 68
ReSUM .o 109 g Titrando.....c.coovevviinn, 57
Calculation.....ccii, 238 Touch Control................ 57
""""""""""""""""" USB Sample Processor.60
Delete......ccoovreinenn, 238 Sample data table . Y
Edit i 238 , o Serial ports........cccocovviiiiin 72
Formula............ 239 243 Sample identification .... 143, 148 Sevice 296
Intermediate results .....240 Interval ..o o1
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SET oo 194 STAT o 218 Save result as titer ....... 240
Parameters.................. 206 Stop criterion Titer determination interval
Troubleshooting .......... 289 KET oo D13 42

Setting lines SET oo 208 User....oois 4
Parameters.................. 278 StOp OPtiONS ..ovvveeeeeeeeee. 121 Validity ... 42

Settinas Warning limits................ 43

eting Structure of program .............. 18 ,
Control ..o, 22 Subsequence 570 THrando........oiiiiinnnn, 57
SyStem_Specmc """"""" 23 Conditioning Sequence284 Titrant................ T 38
Sion Concentration............... 41
9 Delete ..coovovviiiiii, 283 . .
Determination........ 28, 135 End sequence ............. 283 Conﬂguratlon """""" 39, 40
q
Method ................ 27,116 Load ... ... 282 Data ..o, 38,132
; : Delete ..o, 39

Signature Options ..o, 283 Edi 20
Command..........c......... 286 Sample sequence ....... 283 = Itd """""""""""""" 4
Delete ................. 117,135 SAVE......oooeoeoroee 282 o AE. 4?
REasONS ........c..ccccco....... 31 Start sequence ........... 283 Nil(r:n%r """""""""""""""" s

Signature line............... 169, 255 ~ Stop sequence............. 283 New ... 3940

Size ............................... 143, 148 SWlng dlreC“On """""""""""" 63 Preparation date.......... ’. 49

SIOPE. .. v 52 Swing Head ... 61 THEr oo, 41

Smoothing factor .................. 235 Adjustment data............ 63 Working life.........c......... 49

Software Update IIIIIIIIIIIIIIIIIII 297 SWlng increment..................... 62 Titration ......ccoccooviiiiii 185

Special beaker ................ 65 189 Swing offset ..., 62 CUVE .o 139
Rack position .............. ’... 66 SWIng radius .....ccccoooeeeveenn, 63 Dynamlc """"""""""" 193
Work position................. 66 SWING rate.......covovveeeevee 62 Egﬁ%?;gther """"""""" lgg

Spooler ......... LR 69 Switch Measuring mode ......... 195

Standard addition.................. 228 Contrast..........cccccoennne. 7 Monotonic.. . 194

Standard deviation ............... 161 . OO ’ Parameters.................. 193

Standard equipment............ 326 SWHCN-Off s 9 STAT o, 196

Standard SENSors ... 50 SWItCh-0n ..o 9 Titration parameters

System DET, MET ... 197

gtan Chegk: """""""""""""" 121 Settings.......oooo.. 22,23 KT oo 213

tart e 't,'\?lg 197 Validation ....................... ) =3 209
KET o 210 System test ..., 87 STAT o, 218
SgT T 206 Report........ccocoin, 87 Titration sequence
STATL e DET, MET ..o 205

Start counter ... 134 ) KET s 215

Start options 151 Tandem dosing ...........cc....... 224 SET i 211

St UD oo 54 Technical data ..................... 305 STAT oo 222

"""""""""""""""""""" Temperature measurement..223 Touch Contral...................... 58

Start volume o Contrast......cccccoeviiinnn, 10
Relative ........................ 253 Temperature monltorlng ------- 295 Frontview ........................ 6

STAT oo 196 Temperature sensor Numerical input ............. 11
Parameters ................. 216 Sensor type ------------------- 58 Online help .................... 17
Troubleshooting .......... 291 Templates ..........cccooeveeinenn 96 Operation................c..... 9

Statistics 118 126. 153. 160 Calibration buffers ....... 103 Rearview............c.ccooev 7
Add determination....... 162 Electrode type ............. 105 Switching on/off............... 9
Delete 197 162 Input liNes ................... 100 Technical data............. 305
Delete result..... 161 Output lines ................ 101 Text input.......c.ccoeeviae 11
Details.......... . 161 Report header ............. 104 User interface ............... 14
Mean value ................ 160 Result calculations ...... 99 Touch screen.............. 6, 10, 305
Sample data................ 161 Sample assignment table Test i, 296
Standard deviation ...... 161 v 97 Touch-sensitive screen......... 305
Troubleshooting .......... 288 Sample identification list96 Tower 1o 60

Status line ..........cccoc...... 21, 154 ;esi Iunftlon """"""""""""" 2;2 Tower2 . 60

SHE v, 184 Test 100 St """""""""""""""""""" > Troubleshooting................... 287

STIR parametel’s ................... 285 EXLINPUL ..o Tub|ng parameters ................. 45

Stirrer control ... 228, 259, 263 Thresnold value . .....c..c...... 234

Stirring parameters............... 285 T!me ''''''''''''''''''''''''''''''''' 23 U

Stirfing rate ............cccccooovv.... 225 JLLCR e R 23 U(PON) oo 223

Stop conditions THEr s 41 Unit
DET, MET oo 200 Action limits .................. 43 ReSUMt.......c.ovovverernn. 239
DOS oo 277 Control chart................ 43 Sample size.......... 143, 149
KFET 214 U’Stﬁryd """""""""""""" 4? Update software ................... 297
S22 S 209 BINOd oo 4 Urgent
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