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1 Introduction

Introduction

This tutorial describes the first steps with tiamo. You will be intro-
duced to the most important operating features by using a simple pH
titration as an example.

Detailed information about tiamo can be found in the online help
(II' ). F1 opens the help for the particular dialog.

The tutorial is arranged in two parts:
Part 1: Titration without automation

Configuration

- Connecting a Titrando or a Titrino
- Adding a titrant

- Connecting a pH electrode

Method
- Drawing up a method using a template
- Carrying out a titration

Database

- Result view in the determination database
- Reprocessing the determination

- Printing a report

Part 2: Titration with automation

You will learn how to insert a Sample Processor in an existing titration
system and how to configure it. The titration method used in Part 1 is
adapted accordingly in a few steps. For carrying out a determination
series the creating of a sample table is explained.
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2 Titration without automation

The following instruments are required for the titration described
below:

e  Titrando or Titrino
e Exchange unit or Dosino with dosing unit

e  Stirrer

2.1 Configuration

2.1.1 Connecting the titrator
Connecting a Titrando with stirrer:

&= Connect a stirrer and — if available — an external dosing device to
an MSB-connection of the Titrando.

&= Use the 6.2151.000 Cable to connect the controller socket of the
Titrando with a USB connection on the computer.

&= Start tiamo. The Titrando is recognized automatically:

Save device (D09-108) B

The new device 836 Titrando' with serial number '02150" has
= been detected,

Should it be saved in the device tabls?

| Yes I ‘ Mo |

After confirming the message a dialog window containing the device
properties opens automatically:

Titration without automation 3
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Properties - 36 Titrando - 836_1 E
| MSE 2 MSE 3 | MSE 4 | Glp |
General [ [MEasUring inpuks M3E 1

Device name ‘ 336_1 |

Device bype ‘836 Titrando |

Program wersion ‘ 5.836.0011 |

Devire serial number ‘DZ[ED |

Set towark |2004-08-30 15:17:23 UTC+2 |
Remarks

| O ] | Cancel ‘

&= Under Device name enter a name that describes the Titrando
unambiguously; confirm it with [OK].

Connecting a Titrino:

Note!
Titrinos are not recognized automatically and must be entered
manually in the device table.

Delete

Properties. ..
Column display...
Print (PDF}.

&= Connect your Titrino to the PC via the RS232 interface COM1,
COM2... (6.2125.110 Cable 9 p./f. - 25 p./f or 6.2134.040 9 p./f.
-9 p./f) and switch it on.

&= Now start tiamo.

By clicking on the symbol [Configuration] you will access an over-
view showing all the connected devices, titrants and sensors.

&= Select Edit, New... in the subwindow "Devices". The dialog

shows all the devices that can be connected via an RS232 inter-
face opens:
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Device selection | x|

J Titrinos

— ] 702 M Titrino
1 716 DMS Titring
L) 718 STAT Titring
— ) 719 5 Titrino

— ] 720 KFS Titrino
1 721 Met Titrina
1 736 GP Titrino
1 751 GPD Titrino
—|_J 758 KFD Titrino
— ] 7E4 KFP Titrina
1 785 DMP Titrino
] 794 Basic Titina
— ] 795 KFT Titrino

— ) 798 MPT Titrino

L) 799 GPT Titting

> ) Coulometers
>l]_J Sample Changers
>l]j Meters

> ) Balances

> () Miscellansous

[ oK

l | Cancel J

_tiamo”

&= Select your Titrino from the list and press [OK]. The properties

General [ Int, Dosing device DO

window of the selected device opens automatically:

Properties - 793 MPT Titrino - 798_1 E

| Rszzz [ a&lp |

Device name ‘ 7951

Device type | 798 MPT Thring

Program wersion ‘

| | Update |

Dievice serial number ‘

Sek to work ‘ZDD‘I-DB-SD 15:53:50 UTC+2

Remarks

] | Cancel J

& Under Device name enter a name that describes the Titrino

unambiguously.

& On the RS 232 register card select the interface on the PC to

Titration without automation
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which you have connected the Titrino and confirm it with [OK].

Properties - 798 MPT Titrino - 798_1
General ] Ink, Dosing device DO | RS 232 | GLP |
COM Port [Comt -]
COM1
COM2
OF ] | Cancel

Titration without automation
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2.1.2 Configuring the titrant

o

Configuring a titrant in an intelligent exchange or dosing unit
with data chip

Note!
The following description only applies if a Titrando is used.
For Titrinos: please refer to next section.

&= Attach the exchange unit to the Titrando or the Dosino to the
dosing unit.

As soon as the exchange or dosing unit has been recognized the
following message appears:

Mew exchange or dosing unit (010-116)

' A new exchange or dosing unit has been detected,

*ou must configure the new exchange or dosing unit under
"Configuration - Titrants{Solutions" before you use it,

—_—

After confirming this message you will be requested to carry out the
Prepare function, with which all the tubing and the cylinder are
rinsed:

Prepare dosing device {010-122) x|

’ An exchange or dosing unit was put on dosing device 1 of
J device '336_1",

Flease open the Manual control and execute & prepare

cornmand.
\ oK

Preparing the exchange or dosing unit is described in Section 2.1.4.
However, the exchange or dosing unit must first be configured.

&= If you are not yet in the configuration view click on the symbol
[Configuration]. This accesses an overview showing all the
connected devices, titrants and sensors.

Titration without automation
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The new titrant is entered in the List of titrants:

Titrants/Solutions

Solution name A | Concentration Cylinder volume Type Diosing device Titer

|M 1,000 maliL 50 oL 336_1 D1 1,000 ”

The properties window is opened with a double-click on the new
titrant:

| Solution | Titer | Therhistory | Dosngunt | GLP |
Solution name | E”
Concentration | 1.000‘ ‘mol,iL |z||

Comment | ‘

Production date I:l \j

[] Solution monitoring

Wiarking life |7999\ days

Expiry date | | \:\
Action

(O Record message

(@) Display message

(O stop dekermination

I Ok l | Cancel J

& Enter a Solution name or select one from the list.
&= Now define the Concentration of your titrant.

&= Switch on the option Solution monitoring and enter e. g. 60
days as the working life.

Titration without automation
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&= Confirm the entry with [OK].

Configuring a titrant in an exchange or dosing unit without
data chip:

A titrant in an exchange or dosing unit without data chip must be
added manually to the solution table. The exchange or dosing unit
does not need to be attached for this.

Note!
If you use an exchange unit with data chip with a Titrino you will
also have to enter the titrant in the solution table manually.

&= If you are not yet in the configuration view click on the symbol
[Configuration].

N:Wdit' T Eoorohm. &= Select Edit, New, Exchange or Dosing unit... in
Delete B U the subwindow "Titrants/Solutions". The dialog win-

- dow containing the properties of the titrant opens:

Calumn display...
Prink {PDF). ..

Titration without automation 9
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Titrant/Solution -

Solution [ Titer | Titer histary | Crosing unik | GLP |
Salution name | E”
Cancentration | 1.0000‘ ‘mol,iL E“

Comment | ‘
Production date \:j

["] solution monitoring

| OF l | Cancel ]

& Enter a Solution name or select one from the list.
& Now define the Concentration of your titrant.

&= Switch on the option Solution monitoring and enter e. g. 60
days as the working life.

&= On the register card Dosing unit or Exchange unit select the
Cylinder volume and enter the number printed on the cylinder
under Cylinder serial number.

&= Confirm the entries with [OK].

10 Titration without automation
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2.1.3 Configuring a pH sensor

5y ’%‘ &~ In the subwindow "Sensors" select Edit, New, pH
Propertiss... ISE electrode... electrode.... The dialog window containing the
Colurn display. .. Temperature sensar. .. . )
oy — properties of the sensor opens:

Sensor [Calibration data | Limiks | Hiskiary \

Sensor name | |

Sensor bype |pH electrode |

Comment |
St to wark ™)

[[] Sensor monitoring

| Ok l | Cancel J

&= Enter the Sensor name and the Order number.

&= On the register card Calibration data switch on the option
Calibration data monitoring and enter a calibration interval of
e. g. 7 days.

&= Confirm the entries with [OK].

Titration without automation 11
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2.1.4 Preparing the exchange or dosing unit

&= Open manual operation via the menu Tools, Manual control or

directly via the symbol bar with &'

E® Manual control [_C]
Titration devices
G 1l i
&-836_1 (336 Titrando) eneral | Prepare | Fil | Empty | Addfixedvoume | Dosing |
Dosing devices Exchange,/Dosing unit
L Dosing device 1 (300 Narme |
Stirrers
i s ooy
Remote interfaces Cilinder volome
Sample changers
Solution
Solution |01 M HD
v
2 4
1
[ Oose

&= Mark the dosing device in the left-hand window and change to

the register card Prepare.

Note!

ﬂ Make sure that the buret tip is directed into a container that can
accommodate the volume of your exchange or dosing unit several
times over.

&= Start rinsing the tubing with [Start]. The following message

appears:

12
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Splash warning (010-132)
@ Check the buret kips, They should point inko a vessel,

Do you want ko continue?

I Yes l ‘ Mo ]

&= Confirm the security query with [Yes].

Preparation is carried out with standard parameters and is different
for exchange units and dosing units.

& When preparation has been completed exit manual operation
with [Close].

Titration without automation
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2.2 Methods

2.2.1 Creating a titration method

H

File | Edit  Wiew Insert Tools

| 1Y Mew... Strg-N "

() Titration
|| Dynamic titration pH

|| Dynarnic titration U

START
Main track

Calculations

END

Main track

DET pH

14

Below you will find a description of how to use a template to create
your own method for DET pH titrations.

&= Click on the symbol [Method]. The method editor is shown.

&= Use File, New... to open the selection list of method tem-
plates and under the item Titration select Dynamic titration
pH. After confirmation with [OK] the method is loaded.

The method template consists of the titration command DET pH,
the calculation command CALC, the command REPORT for print-
ing a determination report and the command DATABASE for sav-
ing the determination in the database.

The method is now already complete except for a few parameters
which you are just going to set.

&= Open the parameter window of the titration command DET pH
with a double-click:

Titration without automation



ok defined |
nat defined
836_1

|

1
2
3
4

PH electrade ]

pH electrods
Ecotrode

Titration without automation
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@DET pH - DET pH

Command name |DET pH |

|__Potentiometric evaluation ] Additional evaluations ] Addtional measured values

General/Hardware [ Skart conditions | Titration parameters | Stop conditions
Device

Device name |nut defined E“

Device bype |T\trandn El

Dosing device

Solution |notdef|med B|
Sensor
Measuring input
senser | pH slectrode -]
Temperature measurement |automat\c E“
Stirrer
Strrer
St rate

[w] Switch oFF automatically

I oK ] | Cancel J

&= Under Device name select the connected Titrando or Titrino.

&= Under Dosing device select the MSB connection to which
the dosing device has been connected. Select MSB 1 if you
have attached an exchange unit to the Titrando / Titrino. Se-
lect your newly configured titrant under Solution.

&= Select your previously configured pH electrode under Sen-
sor.

&= Under Stirrer select the MSB connection to which the stirrer
has been connected.

15
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Additional measured walues |
Stop conditions

&= As stop criterion select Stop EP = 1 and Volume after
EP = 1 mL and confirm the alterations with [OK].

olume after EP mL

& Open the parameter window of the calculation command CALC

with a double-click:

& CALL - Calculations [ <]
Result name | Farmula ‘ Unit ‘ Decimal places ‘ Assignment | Statistics | Result manitoring ‘
(1]
(¥
= J | Propetties ‘ | Delete ‘ | Templates
l Ok ] | Cancel
[ mew &= Press [New]. The dialog window "New result" is shown:
[ New result B
Templates Description
Empty Empty default template
I Mext =3 ] | Cancel J

In this window predefined result templates can be loaded and
adapted for new calculations. As you have not yet defined a template

16 Titration without automation
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&= Press [Next >>]. The parameter window for the new result
opens:

| Definition || Monitoring | options |

4 Result New - RSXX [ x|

Result name |RE501

=]

Formula

Decimal places
Assignment | RS01 =]

[W] sStatistics

Description

RS 'Result nameT. wal]

Result value,

| Save as kemplate [ (a4

Cancel

&= Open the formula editor with |@:

Titration without automation
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E Formula editor

(+)=Jx)] [) [=)z)le) [anollor] [ [£][2] oo

Yariables Cperatars/Functions
@ () Mathod variables () Operators
o= () Command varisbles 1) Functions
©~ ) Determination variables () Miscellaneous
o U.J System variables

Description

I Ok ] | Cancel J

The calculation formula is entered in the upper part of the window.
Beneath it the most important mathematical functions are shown as
symbols. In the subwindow "Variables" all the variables that are
available for this method are listed in a tree structure. In the subwin-
dow "Operators/Functions" further mathematical functions can be
selected. A short description is shown for each variable and function.

The following steps describe how you can enter the simple formula
shown below for determining the content of a sample:

'DET pH.EP{1}.%0OL' % 'DET pH.CONC' X 'DET pH.TITER' X 40.00 % 0.1 f
W Sample size'

'DET pH.EP{1}.VOL" EP volume for 1st endpoint

'DET pH.CONC": Titrant concentration

'DET pH.TITER": Titer of titrant

40.00: Equivalent mass of sample, NaOH as an example
0.1: Factor for conversion to %

'MV.Sample Size: Sample size

Titration without automation



() Method variables
() Command variables
) DET pH

[ TITer
| conc
) EPft

FOkel

| Insert |

'DET pH.EP{x}.VOL'

() Method varisbles
T 0 e

| Insert |

Titration without automation
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&= Select the variable "VOL" for the endpoint volume under the item
Command variables, DET pH, EP{x}.

&= Press [Insert] to accept the variable in the formula.

&= Replace the "x" by"1", i.e. this variable corresponds to the end-
point volume of the 1st endpoint.

&= Insert the multiplication sign via the corresponding symbol or
with the keyboard.

&= In the same way insert the variables "CONC" and "TITER".

&= Enter the equivalent molar mass of the sample as well as the
conversion factor.

&= Select the variable "Sample size" under the item Method vari-
ables and insert it in the formula with [Insert].

&= Confirm the entries with [OK]. The formula editor is closed and
you again find yourself in the parameter window for the new re-
sult.

&= As Unit select %.

&= Confirm the entry with [OK]. The calculation is entered in the
result table.

&= Close this dialog with [OK].

&= Open the parameter window of the report command REPORT
with a double-click:

19
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S REPORT - Report [x]
Cammand name |Report ‘
Report template
Report template  |[example report (-]
Report output
¥ Printer |Acrobat Distiller IE“
[l POF file [ 1)
[ send e-mail | E-mal |
I QK ] | Cancel

&= Deactivate the option Printer.

&= Activate the option PDF-file and after clicking on L] enter the
path and the file name under which the report is to be saved.

&= Confirm the entry with [OK].

&= Open the parameter window of the database command DATA-

BASE with a double-click:

Cornrnand name |t|amo |
Database ‘
Mew ] | Properties ‘ ‘ Delete |
I 814 ] | Cancel J

&= Use [New] to select the standard database tiamo and confirm

with[OK].
&= Close this dialog with[OK].

Titration without automation
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The method is now ready and can be checked with a method check
and then saved:

&= Start checking the method via the menu File, Method check or
directly via the tool bar with % I the method test is success-
fully concluded the following message will appear:

Method test ok {013-118) B

o The method test has been successfully finished.,

-

&= Confirm the message with [OK].

&= Save the new method with File, Save as...:

Method group ‘Maingroup E”
| Mame A | Saved |User | Full namne
[ [
Method namne |Tutor|a| |
l Save l | Cancel J
[ save | @& Enter "Tutorial" as the Method name and press [Save].

Titration without automation 21
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2.2.2 Carrying out a titration

rj}a &= Change to the workplace view.
& &= In the subwindow "Run" under Method select the method you

have just saved: "Tutorial":

Single determination | Determination series |

bstart e —

Determination parameters

User ‘]b | Sample nurber El

Remark ‘ E“
Sample data

Method ‘ IE“

|Tutoria| ‘

Sample size &= Enter the Sample size, e. g. "5.0" and select the Unit "g".
Sample size unit

&= Place a sample on the stirrer and immerse the pH electrode and
buret tip in it.

&= Press [Start] to start the titration.
The currently active command is marked with a red border.

While the titration is being carried out you are going to configure the
live display so that you can follow both the ftitration curve and the
current measured value directly:

&= With right-hand click in the subwindow "Live display" the prop-
erties window opens:

22 Titration without automation
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Propetties - Live display 1

Cammand kype |z|

[[1Measured value display

Measured value 1 |Measured El

Measured value 2 | Wolume |E||

Measured walue 3 |Temperature Izll

[¥] Curve display

w1 Axis |Measured |z|| Colar |-|z||

Y2 Auis |DFF IE“ Color |-|E||

[] shaw measuring points
[ Shaw grid Backaround
[ (a4 ] | Cancel l | apply ]

&= Activate the parameter Measured value display and confirm
the alteration with [OK].

The live display now looks like this:

Live display 1 - DET pH - DET pH ]
Main track | Application note |

pH 9.801
51 v 2.5165mL

pH

T sl 25.0°C

4 [mi)

With the symbol D in the top right-hand corner of the live display

Titration without automation 23
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you can enlarge the window or diminish it again.

As soon as the determination has finished this will be shown in the
live display by:

Run: Regular with remarks

In the subwindow "Report" a preview of the report is shown. Printing
out the report is described in the following section.

Titration without automation
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2.3 Database

2.3.1 Overview

m & Change to the database view.
&= Open the standard database tiamo under File, Open....

The database is divided up into different windows. The standard
setting looks like this:

[_[51x]
el
= B 2
B¢ LA G A%RLINLDE ERAR HES @ 00
u
tortv | tethod nam | 101.4abe | R501.Velue | R501 Unic | Semple siee value | Uni e
b 1 [zo0s0s-at Rest1 % 50 9
W 1-1oF1 IDCIIE l >
Curves 1 [
DETpHA | I Deteminaton camert 5
| method Sample Configuration
DET e
Identification
Getermination ID: 381452 feb0ce265:-7lsa
Server name: Iocshost
0 Clit name: 16-2
Ru +
St +
R Recording
& Determingtion start; 2004-06-31 11:10:38 LTCHZ
z Determination duration: 1035
Detstminstion fun: - Regular with remarks
° User (short name): b
User (Full name):
N e mo 1.0+ 24
350002
State/Version {
Determination state: - orgial
2
Determination verson: 1
o 1 > 3
= Reprocessing date! -
FressF1 for help (]

In the subwindow "Determination overview" the single determina-
tions are listed in tabular form, sorted according to date and time. In
the lower half of the screen the titration curve and the calculated
result are shown in separate windows. In the subwindow "Informa-

Titration without automation 25
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tion" general information about the determination, such as determi-
nation start, method information, sample data, system configuration,
etc. is shown.

2.3.2 Adapting the layout

A short description is given about how to adapt the database view to
your own requirements. Reprocessing a determination is illustrated
afterwards by a simple example.

View all

oesing st . &= Use a right-hand click on the subwindow "Curves" to open the

Properties Curves | properties window for the curve view.
Copy araphics

&= On the register card Options activate the parameter Show
[w] Show grid grid
&= Confirm the alteration with [OK].

The titration curve is shown with a grid.

In the subwindow "Determination overview" you can define which
columns are to be shown. You can also freely select the order in
which the columns are to be shown:

For example, the columns User (Short name) and Note are to be
deleted and then the column Method name is to be moved:

Wiew | Determinations Tools

@ tine . &= Via the menu View, Properties, Column dis-

TR play open the dialog window Column display:
E Load view...
agave gk,

0, Tils horizontally

=] Tile verticaly

]

| 5" Properties 3 Column display
Properties Curves 1

Tookar

Properties Results

Titration without automation
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E Column display
Calumns available Columns displayed
Jj Determination overview Default name ] Displayed name
& U Determination 1 |Determination start Digtermination stark
@ () Method 2 [Method name Method name
u Sample 3 [ID1.Walue ID1.Value
& U Results 4 [R501.Mame R301.Mame
5 [RS01.Value RS01.Yalue
& |RS01. Uit RS01,Unit
7 |Sample size,Value Sample sizeYalue
3 |Unit.Value Uit valug 4
9 |User {short name) User (short name)
10 [Remarks Remarks ;

Ok ] | Cancel

&= Select the column User (Short name).
E'Jser (short name)

|User (short name) |

&= Remove this column from the view by pressing [<<].
&= Proceed in the same way for the column Remarks.

&= Confirm the alteration with [OK]. The two columns are no
longer shown.

&= In the subwindow "Determination overview" click on the col-
umn title Method name and move this column to the right with
the mouse key pressed down to insert it after the column Re-
sult column RS01.Unit (drag & drop).
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2.3.3 Reprocessing a determination

&= Open the dialog window for reprocessing determinations under
Determinations, Reprocess... or directly with the symbol '5:

EReprucEssing E
Modifications Result view
| wariables | Method l ] Curve evaluation | C d 'Calculations’
ResDl: 0,20 %
Variable A | Walue
B 1 |DET pH.1.CONC 0.1
2 |DET pH.1.ENP 7.000
3 |DET pH.1.5LO 1.000
4 |DET pH.1.TITER 0.9977
5 |My.I01
& MY, 102
7 |My.ID3
& |V, Sample position 1
9 MY, Sample size 5.0
10 MY, Sample size unit q
K1} 1 [+]
Modify —— e —
‘Q 4] 1efr []n]
| Recalculate | | Unda | | QK ‘ | Cancel

For practice alter the sample size from 5.0 g to 10.0 g:

[ oy &= Select line 9 and press [Modify]:
Wariable |MV.SampIE size |
Walue | 5.0 |
I Ok l | Cancel J

&= Enter the new value 10.0 for the sample size and confirm it with
[OK].

[ Receluste | @& Trigger the recalculation with [Recalculate]. The progress is
shown by a progress bar.

[ |[x]

&= The new result is shown in the right-hand part of the window.
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&= Close the dialog window with [OK].

The recalculated determination is saved as a new version.

2.3.4 Report printout

The PDF report automatically generated by the determination can be
printed out directly from the database view:

File | Edit  ‘iew Determinations Jools Help

= o - &= Under File, Print, Report... select
N ra-

ose al Original report and the required printer
i dose R and confirm with [OK]:
7 Detabase manager. .

| Print ;l Determination overview. .. |
| Repert.. |
e
Exit
Selection

(®) Selected determinations
() Al Filkered determinations
Report type

(® [riginal report(s

() Report template
Dutput target
W] Printer Phaser 62000P E|
[_| FOF file
| O ] | Cancel ‘

The report is now printed out.

Note!
ﬂ If the determination has been recalculated as in this example, the
report of the recalculated determination is printed out.
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3 Titration with automation

For the second part of this tutorial you require a Sample Processor, a
stirrer and a balance in addition to the titrator.

3.1 Configuration

3.1.1 Connecting a Sample Processor

Titration with automation

Connecting a Robotic USB Sample Processor
& Connect a stirrer to the stirrer connection of the tower.

&= Use the Cable 6.2151.000 to connect the controller socket of the
Robotic USB Sample Processor to a USB connection on the
computer or Titrando.

&= Start tiamo. The USB Sample Processor is recognized automati-
cally:

Save device (009-108)

The new device '815 Robotic USE Sample Processor XL with
e setial number '00002" has been detected.

Should it be saved in the device table?

| Yes I ‘ Mo |

After confirming the message the dialog window containing the de-
vice properties opens automatically:
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Properties - 15 Robotic USE Sample Processor XL - 815_1 B

General | Rack | MSB1 | MsEz | MSE3 | GLP |

Device name ‘ 5151 |

Device bype ‘815 Raobatic USE Sample Processor XL |

Program wersion ‘ 5.515.0021 |

Dievice serial number ‘00002 |

Set o work | 2004-08-31 14:52:35 UTC+2 |

Warking hours ‘ ----- | h

Remarks

| (514 ] | Cancel ‘

&= Under Device name enter a name that describes the Robotic
USB Sample Processor unambiguously and confirm it with
[OK].

Connecting a Sample Processor via an RS232 interface

Note!

Sample Processors that are connected to the PC via the RS232
interface (e.g. 778 Sample Processor) are not recognized auto-
matically and must be entered in the device table manually.

The connection is identical to connecting a Titrino (see Sec-
tion 2.1.1).
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3.1.2 Connecting a balance

o

Check connection

Titration with automation

Note!

Balances are not recognized automatically and must be entered in
the device table manually.

The connection is identical to connecting a Titrino (see Sec-
tion 2.1.1).

&= For unambiguous identification in addition to the Device name
you must also enter the Serial number of the balance.

&= Set the connection parameters on the register card RS 232. You
can find the corresponding values in the Instructions for Use of
your balance.

&= Press [Check connection]. The following dialog window is

opened:

Flease press the Print button on the connected balance
to test the connection. The data will be entered into the
appropriate Fields iF the connection is ok,

Device name | |
Samplesize [ | Samplesizeunt | |
D1 | |
D2 | |

| 0K J | Cancel |

&= Press the [Print] key on the balance in order to check the con-
nection. If the correct connection parameters have been en-
tered, the parameter fields Device name, Sample size and
Sample size unit will be filled in with the corresponding data.

&= Confirm with [OK].

&= Close the parameter window of the balance with [OK].
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3.1.3 Assigning lift positions

In this section you will learn how to define lift positions. This is neces-
sary so that the subsequent titration can be carried out with the

Sample Processor.

&= Equip the titration head with all the necessary accessories such
as electrode, dosing tip, etc., that you require for your daily work
with the Sample Processor and place a sample vessel at Posi-

tion 1.

& Open manual operation under Extras, Manual operation or

directly via the symbol bar with @'

[ Manual control M= B
Titration devices
™ -
& 936_1 (836 Tiranda General | Move | Assignpostion | Pump |
Dosing devices Rack position
L Dosing device 1 (300)
gtirrers Ready b Start
U Sfirrer 3 (804 Target position EIra
Remote interfaces - .
S;_mple changers Lift position
815_1 (315 Robotic USE Sam Curentposion [ 0 mm
art
ot - Ready Telia
Dosing devices
Sltirrers Robatic arm position
Stirrer 1 (F22)
Remote interfaces @rientFEiEm ° » Start
. Ready
Targe: poson . < [
Pump 1 Pump 2
4 »
| Cose

34

The connected titrators and Sample Processors are shown on the left
with their peripheral devices. On the right the functions of the marked
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device are shown, in this example for the tower of an 815 Robotic
USB Sample Processor XL.

&= Mark the tower of the Sample Processor that you wish to use
and click on the register card Move.

Note!
After initialization the Sample Processor is not at a valid rack posi-
tion. This is indicated under Current position by Invalid.

&= Under Rack position use [Start] or [*] to move to Position 1.

&= You can move the lift by using the arrow keys [*] and [¥] under
the parameter Lift position. Set the lift height that you want to
use as the work position, i.e. one at which the electrode is im-
mersed.

&= Change to the register card Assign position:

Rack position

Lift position

Robotic arm position

General Move Assign position | Pump |
Current position Sperial beaker | 1 E| Assign

Current position mm (®) Wiork position For

Current position 44,94 | = External position 1 E| | Assign |

() Rinse position For
() Shift pasition Far
() Special position For

() Swing position | Assign |

Assign

Titration with automation

The current lift height is entered under Lift position. The option
Work position for Tower is preselected.

&= Now press [Assign].

Now define a shift position:
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[ A | &= Change back to the register card Move and use the [t] key to
move the lift up so far that the rack can rotate freely without
damaging the electrode or sample beaker.

[ mson | @& Change to the register card Assign position and select the
option Shift position for Tower under Lift position and press
[Assign].

&= Define a rinse position in the same way.

Now check your settings:

&= Change to the register card Move:

General | Maove l Assign position ] Pump |
Rack position
Current position |1 ‘ _
Target position | 1 E” Ready
Lift position
Current position | 110‘ mn
Ready » Start
Target position | o E‘ mn u n
. . ‘Work, position
Robotic arm position Shift psition
Current position Rinse position |
e sl Special position| Ready )Start
Harne position ‘ l l -
b Start &= Under Lift position select the target position Work position

and press [Start]. The lift should now move to the height that
has just been defined.

&= Check the shift and rinse position in the same way.
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3.1.4 Defining special beakers

Special beakers are particular rack positions which, e.g. can be used
for rinsing or as conditioning beakers. Special beakers are preferably
set at high rack positions so that sample series can start from rack
position 1. Lift positions must be separately assigned for special
beakers.

b Start & Enter the required position on the register card Move under
Rack position and press [Start]. The rack position is moved to.
&= Change to the register card Assign position.
The current position is entered under Rack position.
[ em | &= For Special beaker select "1" for the first special beaker and
press [Assign].
&= Define a second special beaker position in the same way.
Now check the settings:
& Change again to the register card Move.
General | Move [ Assign position | Fump ‘
Rack position
Zurrent position ‘1 |
Target position ‘ 1 E Ready
ift - Special beaker 1) =
LiLPosiio Special beaker 2
Current position Special beaker 3 i
Target posiicn Special beaker 4 o Ready ’ Sliayt
Special beaker 5 l l . .
Robotic arm position Special beaker &
Current position Specia: :eakk:r ? @ _
Target position e eaﬂf% @ Ready

Titration with automation

& Under Rack position select the target position Special
beaker 1 from the selection list and press [Start]. The rack po-
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sition that has just been defined will be moved to.
& Check the second special beaker position as well.

Now define a work position for each special beaker:

& Move to special beaker 1 as described above.

&= Use the arrow keys [*] and [¥] under the parameter Lift posi-
tion to move the lift. Set the lift height that you want to use as
the work position, i.e. so that the electrode is immersed.

&= Change to the register card Assign position:

Rack position

Robotic arm position

Gengral Move Assign position | Pump |

Current position Special beaker ‘ 1 @| Assign
Lift position
Current position mmn (®) work position For Tower E
. Tower |«
Rinse position For
o P Special beaker 1
() shift position For Special beaker 2
Special beaker 3
() Special pasition Far Special beaker 4

Current position 57,83 ° External position 1 E| | Assign ‘

Special beaker 5 |
Special beaker &
Special beaker 7@

() Swing position Assign ‘

Assign

Close

38

&= Under Lift position select Special beaker 1 for the work posi-
tion.

&= Now press [Assign].
&= In the same way define a work position for special beaker 2.

Now check the settings.

&= Then close manual operation with [Close].

Titration with automation



figmo

3.2 Method

3.2.1 Creating an automation method

Z|

MOVE

Move

LIFT

Lift

STIR

Stir

PUMP

Pump

Titration with automation

The method created in part 1 is to be extended to become an auto-
mation method so that a sample series can be processed automati-
cally.

&= Click on the symbol [Method]. The method editor is shown.

&= Use File, Open... to open the saved method "Tutorial" if it is
not already open.

Meaning of the individual commands

The following commands are required for a simple automation
method:

The command MOVE moves to a rack position or an external posi-
tion (only with Swing Head).

The command LIFT moves the lift to the required height.
With the command STIR a stirrer connected to the Sample Proces-
sor is switched on and off.

The command PUMP switches an internal or external pump at the
Sample Processor on and off.
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Insert | Tools  Help

| B8 ew command, .
B Mew track...

lj Autormation
)
L] SWING
LI UFT
] PUMP
1 sTr

MOVE

Move

black border.

Extending the titration method

Insert a command before the titration command DET pH to move
to the first sample:

&= Mark the command DET pH. The command is shown with a

& Under Insert, New command... select the command MOVE

under the item Automation and confirm it with [OK].

double-click:
Caommand narne |Move 5 |
Device
Dievice name ‘ niot defined El
Device bype ‘ &14 USE Sample Processor Bl
Target
Mave ‘ Sample position El

Beaker test

(@ Display message
() Stop determination

() stop determination and serigs

Parameters

Er. s
shift direction

Lo I

Cancel J

not defined (=]

ok defined
8151

40

The command is inserted before the DET pH command.

&= Open the parameter window of the command MOVE with a

&= Under Device name select the connected Sample Proces-

sor. The other parameters are already set correctly and do

not need to be altered.

&= Confirm the alteration with [OK].

Titration with automation



Insert | Tools  Help

| 8 New command. .

L New track...

Jj Automation
1 MOVE
L1 SWING
| oFT
|1 PUMP

LIFT

Lift

Ctiamo’

Now insert the command LIFT after the MOVE command in order
to move the lift to the work position:

&= Mark the command DET pH again. The command is shown
with a black border.

&= Under Insert, New command... select the command LIFT
under the item Automation and confirm it with [OK].

&= Open the parameter window of the command LIFT with a

double-click:
Cornrnand name |L|Ft ] ‘
Device
Device name | nok defined B|
Devire type | 514 USE Sample Processor Bl
Target

Lift position work position E mm

Parameters

| Ok l | Cancel J

not defined [=]

not defined
815_1

STIR

Stir

Titration with automation

&= Under Device name select the connected Sample Proces-
sor. The other parameters are already set correctly and do
not need to be altered.

&= Confirm the alteration with [OK].

&= Now insert the command STIR after the LIFT command in
the same way to switch the stirrer on.

&= Open the parameter window of the command STIR with a
double-click:

a1
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951k - stir 7

Command name |St\r 7 |

Device

Device name ‘ not defined El

Device bype ‘ 514 USE Sample Processar E|

Stirrer

Stirrer bype ‘ unknawn

Stirring rate

Action

@ Switch on
() Swikch off

() Duration

= .
%‘mf:‘?”fj [l & Under Device name select the connected Sample Proces-

e sor. The other parameters are already set correctly and do
) not need to be altered.

&= Confirm the alteration with [OK].
- As the stirrer is controlled by the STIR command, it must be
switched off in the titration command DET pH:
&= On the register card General/Hardware under Stirrer select
the option "off" and accept the alteration with [OK].

S &= Insert a STIR command before the END command to switch
St off the stirrer at the end of the titration and open its parameter
window.

& Under Device name select the connected Sample Proces-
sor.

&= Under Action select the option "Switch off".
& Confirm the alteration with [OK].

In the following steps you will insert the commands MOVE, LIFT
and PUMP in order to rinse electrode, dosing tip and stirrer in
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MOVE

Move

Sample pasition [=]

Sample pasition
Rack position
Special beaker

Relative angle

LIFT

Lift

PUMP

Pump

Titration with automation
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special beaker 1:

&= Insert a MOVE command before the END command and
open its parameter window.

&= Under Device name assign it to the connected Sample
Processor.

&= Under Target and the parameter Move select the option
Special beaker. Under Number "1" is already preselected
for the first special beaker.

&= Confirm the alteration with [OK].

&= Insert a LIFT command after the MOVE command and open
its parameter window.

&= Under Device name select the connected Sample Proces-
sor. The other parameters are already set correctly and do
not need to be altered.

&= Confirm the alteration with [OK].

&= Insert a PUMP command after the LIFT command and open
its parameter window:

E2PUMP - Pump 11
Command name |P|.|rr|p 11 ‘
Device
Device name |nnt defined Bl
Device type | &14 USE Sample Processor E||
Pumps
Puna(s)
Action
@ Swikch on
() Swikch off
) Duration
O ] | Cancel
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not defined =]

ot defined
5151

44

&= Under Device name select the connected Sample Proces-
sor.

&= Under Pump(s) select "1+2" in order to switch on both
pumps. For built-in pumps pump 1 is used for rinsing the ti-
tration head and pump 2 is used for sucking off the solution
in order that the special beaker is not overflowing.

&= Under Action select the option Duration and enter the time
II3 sll.

&= Confirm the alteration with [OK].

& Open the parameter window of the command START with a

double-click:

Command name | Main track. |

General [ Application note ‘ Method variables |

Workplace view

(® Current view

) view
Track view for live window
Live display 1 | Main track =]
Live display 2 ‘ Main krack B‘
[] statistics
Conditioning

W Automatic conditioning

| O ] | Cancel

&= Activate Statistics and enter the number "3".
&= Confirm the alteration with [OK].

The method is now ready and can be checked with a method test
and then saved:

&= Start the method check via the menu File, Method check or

Titration with automation



| Save

Titration with automation

directly via the symbol bar with % If the method test has
been completed successfully the following message will be
shown:

Method test ok (013-118)
o The method test has been succassfully finished,

——

&= Confirm the message with [OK].

&= Save the method under File, Save as... and enter "Tutorial
Automation" as the method name.

& Press [Save].

tiamo:

45



—tiamo’

46

3.2.2 Creating a sample table

You will now create a sample table in order to carry out a series of
three determinations fully automatically. In a second step the sample
size will be transferred directly from the balance to the sample table.

j}a &= Change to the workplace view.

&= Click on the register card Determination series in the subwin-
dow "Sequence":

Single determination Determination series |
) Start | Stop | Hold | | Pause| States [ |
Determination parameters
User |jb | Sample nurber Ijl
Remark | IE“
Autostart |I| af Sample bable |z| [ Statistics |I| af ‘El
Sample data
‘ Method |Sample position |ID1 |ID2 |ID3 |5ampl‘.. |Sam... ‘
> -]
<] [
| Edit ] ‘ Sample table * ] Loaded ‘ |

&= Under Sample data open the input window for the individual
samples with a double-click on the marked line:

Edit line - Working sample table - Workplace Workplace
Method E” |_|
Sample position 1 |

D1
jinks

1

jink

Sample size 1.0 Sample size unit ‘g
Ui @'Z' El |B|E]‘E of 1 [ Apply ] Closs

(I

Titration with automation



[ Apok |

| Close |

Sample table *

Mew

Load...

Save as...
Run test...
Print (FDF), ..

| Properties. .. ‘

Import data. ..

Reset

Titration with automation
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&= Under Method select the previously created method "Tutorial
Automation".

&= For ID1 enter a sample identification for the first sample, e.g.
"Sample 1".

&= Confirm the entry with [+],

The data is entered in the first line of the sample table. A second line
is automatically added to the table. The method and the sample
identification are accepted. The sample position is increased auto-
matically.

&= Now alter the sample identification for the second sample, e.g.
"Sample 2" and confirm the entry with [+].

&= Also alter the sample identification for the third sample, e.g.
"Sample 3".

&= Confirm this last entry with [Apply].
&= Exit the input window with [Close].

In the next step you will configure the sample table so that the sam-
ple weight is automatically transferred to the sample table.

&= In the subwindow "Run" under Sample table, Properties...
open the dialog window with the properties for determination se-
ries:
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Properties - Determination series
Display || Edit " Process ‘ Diaka impork ‘ Comment |
Defaulk method group |Main group El
[] Accept data with
[] Lock editing in working sample table
Copy automatically into next line

[ Methad W] ID1 W] 1Dz W D3 104

[] sample size [Jis [J1De o7 [Jioa

[V sample size unit W Sample position + 1

Ok ] | Cancel

&= Change to the register card Edit.

&= Activate the parameter Accept data with. The option sample

size is preselected.

Note!

If this parameter is activated then a switch will be made to the next
line as soon as the sample size has been transferred from the bal-

ance to the selected sample line.

&= Change to the register card Data import:

Properties - Determination series

Display | Edit |Process ‘Dataimport [Comment |

[[] Import from balance

[[] Import from barcode reader

[[] Import from file

o4

] | Cancel

Titration with automation




| Sample table * J

Mew
Load. ..

SEVE a5, ‘

Runtest...
Prinkt (PDF). ..
Properties. ..
Import data, ..

Reset

&= Activate the parameter Import from balance.

_tiamo”

&= Select the connected balance and confirm the alteration with

[OK].

&= Now save the sample table under Sample table, Save as...

&= Enter "Tutorial" as the name and press [Save].

3.2.3 Processing a sample series

Titration with automation

&= Select the first line in the sample table.

&= Weight out the first sample.

&= Press the [Print] key on the balance. The sample weight is
inserted in the first line. The line for Sample 2 is marked:

gle determination Determination series |

| Hold || Pause|

) Start | Stop

Determination parameters

Status |READY

User |]b

| Sample nurber 0

Remark |

=]

Autostart |E| af Sample table E|

Sample data

W] statistics |E| of E

Method | Sample position | D1 | 102 ‘ D3 |Sampla size |Samp\e size unit |
1 | Tutarial Automation |1 Sample 1 4,811 ]
ﬁTutorial Automation 2 Sample 2 q
[ 3 |Tutorial Automation |3 Sample 3 g
*
K| 0
| Edit + J H Sample table w H Loaded ‘Tutor\a\ {madified) |
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o

» Start

M Stop

IlHold

HEH
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&= Prepare the second and third sample.

&= Place the samples at rack positions 1 to 3.

Note!

Under Determination parameters for the Autostart the option
Sample table is selected by default. This means that the whole
sample table will be processed. If you only wish to process part of
the sample table then simply enter the corresponding number of
samples here.

&= Press [Start] to start the titration.

In the sample table the current sample is marked in orange, samples
that have already been processed have a gray background.

Determination series |

B mston | nrola [filEaEE ctatie

Determination parameters

User |jb | Sample nurmber |j|
Remark | |E||
Aukostart |Z| af ‘ Sarnple bable |z|| Statistics |Z| af ‘El
Sample data

Method | Sample position | D1 | Dz ‘ jink) |Samnla size |5amp\e size unit |

1 |Tutarial Automation |1 Sample 1 4.611 q

_ZTutorlaI Automation 2 Sample 2 5,494 a

_3Tutorial Automation |3 Sample 3 5.535 q

[

IE]| D
| Edit J ‘ Sample table * J Loaded ‘Tutnr\a\ {modified) |

With [Stop] the whole determination series is canceled, with [Hold]
you can stop the running determination as well as the whole series.
However, if you want to complete the running determination and then
interrupt the series you should press [Pause].

Titration with automation
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3.2.4 Extending the automation method

-

Insert | Tools  Help

* Mew command. ..
| A Mew track,.. ‘

| Mormal track
EJ Seties starttrack

|| Beries end frack
|| Exittrack
|| Errortrack

Titration with automation

A samples series is processed in the following three phases:

e Start sequence: Commands that are carried out once at the start
of a sample series.

e Sample sequence: Commands that are carried out for each
sample.

e End sequence: Commands that are carried out once at the end
of a sample series.

These single sequences can be subdivided in tiamo into Part se-
quences, the so-called Tracks. Each track contains a START and
an END command which cannot be deleted. Any number of com-
mands can be inserted between them.

In the following steps the automation method that has just been
created will be altered accordingly:

&= Click on the [Method] button. The method editor is shown.

&= Use File, Open... to open the saved method "Tutorial Auto-
mation" if it is not already open.

Insert a new track for the start sequence:

&= Under Insert, New track... select the template Series start
track and confirm it with [OK].

A new empty track will be inserted beside the previous track.

Now insert a command in the series start track which resets the
Sample Processor to the normal operating condition at the start of
the sample series:
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RACK

Initialize rack 12

Insert | Tools  Help

8 Mew command. .,

A Mew track...

E

| Mormal frack

|l Series start track
| |Series end track
|| Exittrack

|| Errortrack

MOVE

Move

52

&= Under Insert, New command... select the command RACK
under the item Automation and confirm it with [OK].

&= Open the parameter window of the command RACK with a

double-click:
Cornrmand name |Init\alize rack 12 |
Device
Dievice name | ok defined B‘
Device bype | #14 LSE Sample Processor E”
[] Rack test
| oK J ‘ Cancel |

&= Under Device name select the connected Sample Processor.
&= Confirm the alteration with [OK].
Insert a new track for the end sequence:

&= Under Insert, New track... select the template Series end
track and confirm it with [OK].

A new empty track will be inserted beside the previous track.

In the following steps you will insert the commands MOVE and LIFT
in order to store the electrode in special beaker 2 (filled with condi-
tioning solution).

&= Insert a MOVE command and open its parameter window.

&= Under Device name assign it to the connected Sample Proces-
sor.

&= Under Target and the parameter Move select the option Spe-
cial beaker.

Titration with automation
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Lift

i<

| Sample table * ‘

Mew
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&= Under Number enter "2" for the second special beaker.
&= Confirm the alteration with [OK].

&~ Insert a LIFT command after the MOVE command and open its
parameter window.

&= Under Device name select the connected Sample Processor.
The other parameters are already set correctly and do not need
to be altered.

&= Confirm the alteration with [OK].
& Check the altered method with a method test.

&= Save the method under the name "Tutorial Automation ex-
tended".

Adapting the sample table

Finally you should assign this new method to the individual samples
of the sample table created in Section 3.2.2:

& Change to the workplace view.

&= Use Sample table, Load... to load the "Tutorial" sample table
created in Section 3.2.2.

&= Open the input window with a double click on the first sample
line:
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[ apply
| Close
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Edit line - Working sample table - Workplace Workplace
Method | Tutarial Automation E” (]
Sample position 1 |
D1 |Sample 1 @
Dz z
03 (=]
Sample size 1.0 Sample size unit ‘g hd
Line: |I__<J|z| EI |ZJ|E‘EJ of 3 l Apply I Clase |

&= Now select under Method the method "Tutorial Automation
extended" that you have just created.

&= Confirm the entry with [,

&= Repeat this step for the remaining samples.

&= Confirm the entry for the last sample with [Apply].
&= Exit the input window with [Close].

& Save the new sample table under the name "Tutorial ex-
tended".

A sample series can now be processed with the extended automa-
tion method and the appropriately adapted sample table as de-
scribed in Section 3.2.3.

Titration with automation
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