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(L Metrohm

682 Titroprocessor

STANDARD METHODS

LOADING STANDARD METHODS

SET  Set Endpoint Titration Select method by pressing the corresponding key (press
. o keys SET and GET untll the correct measured quan-
GET  General Equivaleace point Titration tity is displayed). Load method with ENTER. .
) . . The standard method with its standard parameters is
KFT Karl Fischer Titratlen noy in the register.
HEAS  Measurement of pH,U.temp Select the correct measured quantity pressing HEAS several times
PARAMETERS
Changing: - inguire parameter
- key in _new value
- press ENTER
HETHOD IHGUIRY MEANTHG INITIAL YAL.| RANGE
- L .endpoint 0FF oH: 0...+/-20.00
2l U 0. 4/~2000 ¥
dyn. apH1 Pulse range OFF oH: 0...20.00;0FF
dyn. 401 U: 0...2000 nV;0FF
drift 1 Drift: Next pulse is emitted if drift condition is fulfilled 10 w¥/s 0.3...99.9 a¥/s
SET o 1
t(delay}i | Delay time 10 s 0...%9 s;INF
EP? phi 2 endpoint: dyn.ApH2/U2;drift2;t(delay)2 are only inquired if 0FF pH: 0...4/-20.00;0FF
EP2 i EP2 1s set Jr 0...+/-2000 mV;0FF
tenp. Titration temperature 25.0 °C -20.0...200.0 °C
stop V Stop volume: Security stop if no endpoints are reached 9999 pl [ 0...99.99 al;0FF
link me Hethod linking OFF Hethod identification, OFF
titr.rate | Titration rate: Feeding in ml/min 1.00 nl/nin| min: 0.01 al/min
Ypax: VB*0.3 al/min
anticip. Adaptation: Slow down of titration rate depending on the siope of | |0 0...99
the titration curve
stop ¥ Stop if set volume is reached 99.99nl 0...99.99 nl;0FF
stop pH Stop Stop if set voltage 1s reached OFF ph: 0...+/-20.00;0FF
stop U criteria » i _ U: U...+g-ﬁﬂﬂﬂ my:OFF
GET stop EP Stop if set number of EP is reached OFF 1...9;0F
start V Start volune is fed after GO . 0.00 nl 0...99.99 nl
start pH Start Feeding until set voltage is reached OFF pH: D...+/-20.00;0FF
start U criteria . » o _ OFF U: 0...+/~2000 aV;0FF
start slope Feeding until set slope of titration curve is reached |OFF ph: 0...9.99 [al;0FF
d:0...999 a¥/nl;0FF
EPA/B pH Fired end- ) OFF pH: O...+/-20.00;0FF
EPA/B U points A and B OFF J: 0...+/-2000 mV;0FF
teno. Titration tesperature 25.0 °¢ |-20.0...200.0 °C
EPerit. Sensitivity of equivalence point recognition.OFF=no autopatic EP |3 1...8:0FF
evaluation
link me Hethod linking OFF Hethod 1dentification: OFF
t{delay) Delay time 10 s 0...%9 s
extr.tine. | Extraction time: t{delay)-check is only performed after extr.time |0 0...9999 s
KFT stop V Stop volume: Security stop if no endpoint is reached 33,99 al J0L...92.99 pl;0FF
tenp. Titration temperature 25.0 °C -20.0...200.0 °C
EP Endpoint voltage 250 m¥ 190...1000 nV
temp.auto Automatic temperature measurement if Pt100 is comnected
MEAS i B . .
temp. Tegperature if no Pt100 is connected 25.0 °C =20.0...200.0 °C




PREP STEPS

1 Parapeterreport

2 Resultreport with list of EP

3 Measuring point list (for GET)

4 Foraulas and Formula constants

5 Titration curve with optimized scale (for GET)
7 Resultreport without [ist of EP

up to
3 blocks

HETHOD | INQUIRY HEANING INITIAL VAL.| RANGE
add dosimat | Selection of auxiliary Dosimat OFF L...4:0FF
SET add ¥ huxiliary reagent feeding 0.00ml [ 0...99.99 al
GET palisa Haiting time 0s 0...9999 s
KFT | titr.dosinat; | Selection of titrating Dosimat 1 1.4
et Vssries o i o s ot ) | L | B
t(print) Periodic print-out of measured values (pH/U/teap) OFF 0...9999 s;0FF
for mode HEAS
—el.cal. 0/1 | Calibration: I--) veé;o--) no 0 1:0
IMEAS OE:ESi.; Leerature  With P0G R
DH(S)*l 1. buffer: Enter pH of 1. buffer 0FF pH: 0...4/-20.00
U cal XXX teasurement: Stop drift controlled
pH{S) 2 2. buffer: Enter pH of 2. buffer 0FF pH: 0...4/-20.00;0FF
| For 1 point calibration leave with QUIT er STOP
U cal XXX Heasurement.
—res.cal. Resetting calibration data to standard values: 1--) ves; 0--) no 0 1;0
DEF RECORDS
report XX  Entry of code numbers from data blocks for automatic print-out at the end of titration.

f Mean values from up to 3 results  (HEAN ON)
com.var. Common variable of a result (RSX) or a mean value (MRX)
ENTRY OF FORMULAS
Inquiry 2nd fala X X:1...9 Use sequential indices
EP's EP X Xzl...0
Results RS X X:1...9 Results from former {armulas may be used
Constants G XX X:00...20  Index with 2 digiis (e.g. 5--)C0S)
XX:30...34  Cosmon variable
AX:40...42  Special
XX:51,52 Fixed endpoints 4, B
Complete formula: FX = formula; nusber of decimal places; wnit
fala const Fornula constants
smpl size Sample size COO
USER METHODS
User memory for user specific methods
Hanagement: -Select correct function (recall/store/delets) pressing USER METHOD
—KegEén identification of method
recall: Loading a method from the user memory into the register
store : Storing a method from the register into the user memory
delete: Deleting a method in the user semory
SILO MEMORY
S o With SILO ON, sample specific data are loaded from the silo memory into the register and
e %o, the inquiry sequence in key SHPL DATA is extended:
silo line Highest line of silo memory is displayed. A smaller number may be entered and
S0 MEMORY data from this line can be displayed.
method Method from user nemary
id.1/id.2  Sample identifications
c20 Sample specific calculation constant o Lo ‘
REGISTER c00 Sample size: With this eatry the whole data line is copied into the silo memory
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OPERATION IN DETAIL

3.1 Data input

Bellal

Key "prep steps"
- prep steps for titration methods
- prep steps for measuring mode

Key "parameters"

- Parameters for MEAS

- Parameters for KFT

- KFT (Karl Fischer Titration)

- Parameters for GET

- GET (General Equivalence Point Titration)
- Parameters for SET

- SET (Set Endpoint Titration)

Entry of formulas and key "fmla const"
- Entry of formulas

- Key "fmla const"

- Inquiry of formulas

Key "def records" and key "mean"
- Key "def records"

- Mean calculation, key "mean"

- Common variable

Key "user methods"
- Storing a user method
- Loading a user method into the register

- Print-out of the content of the user memory

Keys "smpl size" and "smpl data"
- Key "smpl size"

- Key "smpl data"

Key "silo", silo memory

Key "aux funcs"

3.2 Data output

I
G

3+:2:3

3.2.4

Automatic print-out of data blocks

Manual print-out of data blocks,
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Manual print-out of data lines,
key "print"
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3.3 Single inguiries

Page

301

301

301
301
302

304
304
305
306
309
311
315
316

320
320
323
323
324
324
325
326
329
329
330
330
331
331
332
333

340

341
341

345

347
347

348
682 /a



- III -

OPTIONS

4.1 Connection of Sample Changer

4.2 Connection of balance

4.3 Connection of additional Dosimats

4.4 Connection to an external data system

4.5 Connection of recorder

SPECIAL MESSAGES, ERROR MESSAGES, TROUBLESHOOTING

5.1 Special messages, error messages in display
5.2 Special messages, error messages in the print-out

5.3 Diagnosis instructions

APPENDIX

6.1 Technical data

6.2 Guarantee

6.3 List of entries

6.4 Positions on 3.540.2191 interface
6.5 List of accessories

6.6 Index

402
406
408
409
413

501

501
505
507

601

601
603
604
607
608
610

682 /a






- 101 -

682 TITROPROCESSOR

Operating Instructions

L PREPARATION

1.1 Setting up the instrument

The 682 Titroprocessor should be installed as shown in Fig. 1.1 in a vibra-
tionfree Tocation and protected from corrosive vapours and chemical splashes.

If there are additional interfaces to be inserted, see chapter 4 of this ma-
nual.

Insert interfaces only when the instrument is switched off.

Fig. 1.1

(The stirrer may also be fixed on 682 Titroprocessor.)
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T2 Power connection

Before switching on the 682 Titroprocessor for the first time, check whether
the voltage setting visible above the power socket is in accordance with the
supply voltage. If the voltage setting has to be adjusted, proceed as fol-
Tows:

. Unplug power cable.
. Open plastic cover above the socket by means of a screw-driver.

. Remove selector cylinder and reinsert it in the correct position.
(Never turn the inserted cylinder!).

. Pull out the fuse situated below the selector cylinder and check
its rating. If the fuse rating does not correspond to that indi-
cated on the instrument's rear plate, replace the fuse.

. Swing back plastic cover and press it until it is engaged.

Please note that the 682 Titroprocessor is equipped with an additional ther-
mal fuse. If this fuse cuts off, please ask for METROHM service.

The power cable delivered with the instrument is three-cored and fitted with
a plug carrying an earthing pin. If another plug has to be mounted, the
yellow/green lead (IEC standard) must be connected to a protective earth.

If no wall socket with an earth connection is available, the instrument
should be connected to a good protective earth connection via the earthing

socket (i}—).

A11 the earthing pins of the connection cables used must be plugged into the
earthing socket (i—).
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1.3 Connecting the Dosimat(s)

Set 665 Titrating Dosimats to "auto fill on" (see manual of 665 Dosimat)

Connecting one 665 Dosimat:

Titroprocessor

Dosimat
g“ oB C D E F A
=]
o LT, |
o0 =
° T
i |
3.980.3090 cable
Connecting two 665 Dosimats:
Titroprocessor Dosimat 1 Dosimat 2
oA
=]
oB C D E F A A
o
0 0 ‘ 1|| o]
oo T = T T
° T
'___.,——J

3.980.3100 cable

Connect or deconnect instruments only when they are switched off!
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1.4  Sensor connections

Rear plate

OF

Pt 100

OF

Input

O1

KF-electr.

Sockets (7) and (8):
Connection of a resistance thermometer Pt 100
(e.g. METROHM 6.1103.000 for universal measuring
and titration vessels or 6.1103.040 for 624
Sample Changer)
Temperature measurement is connected with the
actual measuring input.

Socket (4):
High resistance input I
Connection of a measuring electrode for input I

Socket (3):
Low resistance input I
Connection of a reference electrode for input I

(empty if a combined measuring assembly is con-
nected)

Input 1l

Socket (6):
High resistance input 11

Connection of a measuring electrode for input II
or

Connection of a second measuring electrode for
differential potentiometry (see page 221)

Socket (5):
Low resistance input II
Galvanically connected with (3) (two different

reference systems cannot be used at the same
time)

Socket (1):
Connection of the KF electrode for KF titrations

(e.g. METROHM 6.0338.000 double platinum electrode)
Polarisation current Ipo1t 50 pA.
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1.5 Inserting paper, printer

If the thermal paper has to be replaced, the instrument must he switched on.
Pull out the old paper strip and cut the paper of the new roll into a tri-
angle. When inserting the thermal paper, 1ift the hinged perspex plate and
hold the roll such that the paper leaves from the bottom of the roll. Push
the paper strip from behind under the transport rolT and press the "paper”
key until the paper is engaged. Insert the paper roll's spindle and mount
the paper roll in its proper place.

Please note: - Always use the key "paper" for the paper-drive . Never pull

out paper, as by doing this the printer could he damaged!
- Thermal paper is light-sensitive.

- Thermal paper may be rendered illegible by storing it in
plastic envelopes (plasticizer).

- Use the original thermal paper 6.2237.020, in order not to
damage the printhead!

- Do not run the printer without thermal paper!
If the printer does not work properly, this may be due to accumulation of
foreign particles on the printhead. The printhead can be cleaned by insert-

ing a sufficiently long thermal paper strip upside down into the printer and
"orinting out" a report several times.
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1.6 Switching on and off

It is advisable to follow a certain sequence for switching on and off the
instruments:

(peripheral units)

. 682 Titroprocessor (depress mains switch firmly and wait for
the display check)

. Dosimat(s)

Switching off:
. Dosimat(s)

. 682 Titroprocessor
. (peripheral units)
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24 FUNDAMENTALS OF OPERATION

2.1 Keyboard

The keyboard is divided into the following blocks:

O on O OFF 682 Titroprocessor METROHM

O o)

#* silo u?rJ = =
7

C&u

=

GET, meters | | const ':I‘

| | 0 |

aumr

]
|

g
3

I
Hiqilo

1]

-]
0o
onn
]

=]
enter GO print

7
]

Standard Data keys Keys for entering _ Keys for data
methods numerical values functions output

and formulas

Figs, 2l

Standard methods:

. MEAS - measuring of pH, voltage and temperature
. KFT - Karl-Fischer-Titration
. GET - General Equivalence Point Titration with automatic evaluation
. SET - (Pre-)Set Endpoint Titration
Data keys:

The special marks have the following meaning:

* Live-keyboard keys, i.e. some parameters in these keys are also access-
ibTe during measurement or titration until data output starts. (Excep-
tion: No data keys are accessible during running of "prep steps" and
when start criteria for GET are worked off (see page 218).

Y Keys with rolling inquiries, rolling keys, i.e. on repetitive (or con-
tinuous) pressing of these keys, one inquiry after the other is dis-
played. A new value is entered by means of the numerical keys and the
key [enter]. After pressing [enter], the next inquiry is displayed auto-
matically. At the end of the inquiry sequence, the instrument returns to
the starting point.
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Example: Key "aux funcs", setting of time, date,
etc.

Switeh the instrument on. It is now at its ready
state, 1.e. ready for titration with the method
which was used last.

Pregs jauw funcs].

Display shows /sample # 0/,

which tells you that your first titration will
have number 1. Following titrations will be num-
bered consecutively.

Proceed to the next inquiry:

Press [aux funas].

Display shows /beep 17y
which means that 682 Titroprocessor announces the
end of his work by one beep signal.

Proceed to the next imquiry:

Press Iaux funcs] .

Display shows actual time,
e.g. [time 14:10/.

Is this the correct time? If not, enter the cor-
rect time, 1.e. 8:14

(0181[(=)1 (I 4] [enter].

Display shows now the next inquiry
/date 85-10-09/ (year-month-day) .

Is this the correct date? If not, enter the cor-
rect date (yy-mm-dd with (-) signs and [enter]).

After this entry or after pressing [aux funcs],

the instrument returns to the ready state.

682

/a



- 203 -

General scheme for rolling inguiries:

K
Exit:———-— { f—————m= Modify:
® QUIT new value:
or [enter]

Key or
: | E'Kj] ]c1eIarJ lenter|
Y

— = Modify:

m
Pad

—
¥y
S

® QUIT new value:
or

Key or
i v

clear| [enter |

etc.

® : Ready state

KT : Key of the corresponding rolling inquiry

KSY : Keys which may be pressed (see list on page 204)

682 /a



- 204 -

List of keys X:

Key accessible with the accessible with the
instrument not busy instrument busy
user methods X -
prep steps X -
parameters X X
def records X -
aux funcs X -
fmla const X -
smpl size X X
smpl data X X
report X -
send X . =
G0 X (X) after HOLD
STOP - X
HOLD - X
MEAS X -
GET X -
SET X -
KFT X -
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Organization of memories

The 682 Titroprocessor has four different non-volatile memories. Their

organization is shown in Fig. 2.2.

RAM

PROM

USER MEMORY

for method specific data

REGISTER

Titration method

consisting of:

SILO MEMORY

for sample specific data

1. Preparation
"prep steps”
2. Titration parameters
"parameters”
3. Indications for
data output
"fmla" + "def records"

Measuring mode

GET

SET

11

KFT

MEAS

FIXED MEMORY for standard methods

Equivalence Point Titration
Set Endpoint Titration

Karl Fischer Titration

Measuring pH value,
voltage or temperature

Fig. 2.2

The direction of communication between the memories is indicated by arrows:

Titration methods or the measuring mode can be loaded into the register
from the fixed memory (see pages 208/210).

(Modified) titration methods with the method specific data can be stored
in the user memory (see page 329).

User methods can be loaded from the user memory into the register (see

page 330).

Sample specific data can be stored intermediately in the silo memory

(see page 333).

With "silo on", sample specific data from the silo memory are loaded into
the register for final treatment.
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Register

In the register the following types of data can be stored:

. Calibration data

For the pH measuring assembly (U(as) and slope(rel)).
Calibration data are overwritten by a new calibration or on resetting
(reset) calibration data.

. Instrument specific data

Entries in key "aux funcs".

. Method specific data

One complete titration method with all its method-specific data (keys
"prep steps", "parameters’, "fmla const", "def records" and all the for-
mulas).

An actual titration method in the register is overwritten on loading a new
titration method from the user or from the fixed memory into the register.

. Sample specific data

Sample specific data (keys "smpl data", "smpl size" or from the silo
memory ).

Measuring point Tist

Endpoint Tist or equivalence point Tlist

List of results

Sample specific data are overwritten on starting a new titration with |GO[.

Fixed memory (PROM)

contains the standard methods. Each of them is equipped with a set of stan-
dard parameters.

. Measuring mode (MEAS pH, MEAS U, MEAS temp)

. Karl Fischer Titration (KFT)

. Equivalence point titration with automatic evaluation (GET pH, GET U)
. Endpoint titration (SET pH, SET U)

User memory

offers 2800 bytes for storage of user methods. Normally, the user memory has
space for 20 to 40 user methods, depending on their size. The key "user
methods" serves for managing of the user memory (see page 329).
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Silo memory

serves for storing up to 40 data Tines with sample-specific data.
A data line may consist of the following:

. Line number.
. Method identification.
A method from the user memory can be selected individually for each

sample.
. Two independent sample identifications id.#1 and id.#2.

. One calculation variable c?20.
. Sample size c00.
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2.3  Keys for the standard methods "MEAS", "KFT", "GET", "SET"

The instrument is ready for use with standard parameters when method and
measured quantity are selected.

—

KFT
GET
L
T

SET

Titration, keys "KFT", "GET", "“SET"

KFT: Karl Fischer Titration, water determination

{titration to preset endpoint indicated with polarized

electrodes)

GET: General Equivalence Point Titration
TGET the endpoint!"

Titration with automatic equivalence point evaluation;

measured quantities: pH or U/mV

SET: Set Endpoint Titration
TSET the endpoint!"
Titration to preset endpoint;
measured quantities: pH or U/mVY

Select the method by pressing the corresponding key. Press and
repress this key until display shows the correct measured quan-

tity, then Toad it into the register by pressing [enter].

Example: GET with measured quantity U/mV
(Instrument is in its ready state)

Press i

Display shows (GET pH e

You need the measured quantity U/mV.

Press a

Display shows now the correct measured quantity:
/[GET U o

Display shows [GET U  **A*xaxx/,

The sign ******x% 1ollg you that the method from
the fixed memory is ready to use.

Titration 18 executed with a set of standard para-
meters.

Press [enter], loading the method into the register.
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Start titration with |[GD|, interrupt with |HOLD| and stop with ]STOP[.

Former titration data are overwritten on loading a new titration method into
the register.
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Measurement, key "MEAS"

MEAS: for measured quantities pH, U/mV, temp/°C

Press and repress key |MEAS| until display shows the correct
measured quantity.

Example: Measuring U/mV
(Instrument is in its ready state)

Press 1MEHSI.

Display shows /MEAS pH HERAH

You need the measured quantity U/mV.

Press .

Display shows now /MEAS U FXREEX

The sign ***** i{ndicates that the instrument
18 ready to measure.

Start measurement with {GO]. If [MEAS] is pressed during measure-
ment, the measured quantity is changed.

Example: Alternative measurement of
u/mv and temp/°C

Display shows /MEAS U a4
(see above).

Connect electrode(s) and Pt100 resistance
thermometer (see page 104).

Start measurement, press [GO].

Display shows /U XXXX mv/
(XXXX 18 the actual measured value.)

Now select temperature measurement:

Press [MFAS|.

Display shows /temp. XX.X °C/.

Select U/mV measurement again:

Press [MEAS1 twice.

Display shows /U XXXX mV/ .

ete.
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Measurement can be interrupted with [HOLDl and stopped with
fSTOP[. After pressing [STOP], the instrument returns to the be-

ginning of the titration method in the register and is ready for
titration - it is in its ready state.

MEAS is linked with the titration methods as follows:

. If |STOP] is pressed during measurement, the instrument returns
to the beginning of the titration method in the register
(ready state).

. Titration data remain in the register when MEAS is used.

. The electrode input, entered for the titration method (in key
"prep steps") is automatically the same for MEAS (i.e. with
KFT, the polarized measuring input is valid. If no electrode
is connected, the message "overrange" is displayed).

. pH calibration is executed in mode MEAS (in key "prep steps")
and is valid for all pH measurements and pH titrations (cali-
bration see page 302).

. MEAS is an auxiliary mode; therefore it cannot be stored in
the user memory.
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2.4  Keys for the main functions "QUIT", "HOLD", "STOP", "GO"

é'g
& M| 3

STOP

|

QUIT:

HOLD:

STOP:

GO:

serves to leave a subroutine:

. leave of rolling inquiries

. leave of calibration leads to
. leave of formula entry ready state
. leave of standard methode

selection

« leave of MEAS X *¥dk

. Teave of "pause" in running "prep steps"
(Teads to beginning of the next step)

. leave of data output
(Teave of data block in print, prints
next data block)

serves to interrupt instrument's functions.

Stored titration data is not deleted on restarting titra-
tion with [GD]; titration can therefore be continued from
the interruption point.

(A [HOLD] in GET close by an equivalent point may disturb
its recognition; [HOLD] is inactive during start criteria
in GET are worked off.)

serves to stop instrument's functions.

[STOPI leads to the ready state, i.e. to the beginning of
the titration in the register (with "Tink me" to the next
method, see page 310 and 316). Stored titration data re-
main in the register and are accessible for reproductions,
if required.

serves to start instrument's functions.

Starting from the ready state deletes "old" titration
data; restarting after HOLD, however, does not affect
them.
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Linkage of standard methods and keys for main functions:

MEAS

~e——  QUIT

titration method

measuring mode

. HOLD

B BEE———
t— HOLD

N
3

7
\W/ PSS A

Fig. 2.3

-4_%__‘___-
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2.5 Block of numerical keys

Keys 1st functions of the numerical block are:
digits 0.1.4.9
decimal point

1 — 11
ecimal L]
; — minus sign [(-]]
. (-) On _entering a negative number, key in minus sign (-) first;

(-)1 is not a change of sign key!

Cursor: serves

. to overwrite single digits of an entry
-~ —_— . to bring into view the whole display, where it
has more than 16 places, e.g. for formulas or
units of several entries
—
delete: serves
dejete . to delete data 1ines, e.g. formulas, silo Tines
A— clear: serves
| . to clear entered values
clear . to introduce "off" for several entries
(indicated separately)
| . to set t(delay) to infinite "INF" for pH-stat
applications with method SET
enter
enter: serves

. to enter and store (standard methods, user
methods, formulas, values for entries, etc.)
. to complete key sequences,
e.g. [report|[user methods][enter|
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2.6  Principle to work out user methods

(Method specific entries)

O O
o || user Select a method from the fixed

MER mean 1| %€ | jmethods memory.
s S s (Keys [KFT], [GET] or
— — TZST and [enter]|; see page 208).

GET meters cons! - :

- ! ! Method is ready to use, equipped
e det || smol || smpl with a set of standard parameters.
. :S-ETT'. records size data
_— 2 Enter data for (sample)preparation
— e and parameters for the titration.

(Keys and [parameters];
see page 301 ff).

fmla
const

smpl smpl
size data

O O
- Program formula(s)
MEAS mesn || sio || 280 (2nd-functions of numerical blocks;
see page 320)
e prep || aux and enter formula constants.
sl | B3 (Key [fmla constl; see page 323).

para- || fmia
GET meters | | const
|E==—=—0]
def smpl smpl
SET records size data
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QO O

P =

’ mean || silo m:;:: = .
| Define data output,

m—m (key [def records]; see page 324)
steps || funcs | possibly with mean calculations
j ET (key [mean]; see page 325).

GET: meters const
SET T || -

Did you check your new method? Is it o0.k.?
Then store it in the user memory:

O O

Store method in user memory,

para- fmla
G meters | | const

]
def smpl smpl
8 records size data

Bk B

2

v (key luser methods]; see page 329).
steps Incs
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2.7 General sequence of a titration method

The sequence of a titration method is shown in Fig. 2.4.

accessible keys:

- ready state "al1"

[co]

Y

preparations [HoLD] , [STOP]
"prep steps”
Y
titration [on] , [stop]
"parameters" Tive-keyboard inquiries
I
data output [ouiT] , [STOP]
"def records"

Fig. 2.4

After switching on the instrument, it is in its ready state, i.e. ready for
titration with the method used last. A new method can now be selected, either
from the fixed memory (see page 208) or from the user memory (see page 330).
The method in the register can also be modified using the data keys and
entering formulas. These entries can be left with [QUIT].
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starts the method.

Every titration method consists of 3 blocks:
preparations, titration itself and data output.

After , preparations are performed first, shown in the display as
follows:

/pH init XX.XX/ or

measurement of initial pH or voltage, resp.

(U init  -XXXX mV/

then
(/add V. XX.XX ml/) if add V is set # 0 ml
then
(/pause XXXX_s/ countdown of remaining pause time.

leads out of "pause" to the
beginning of titration

During the running of preparations, data keys are not accessible.
Then titration starts and is running according to the programmed “para-

meters". Display shows the method and the actual measured value during the
titration:

[GET pH XX XX/ or /SET pH XX XX/ or

JGET U -XXXX mV/ or [SET U =XXXX mV/

For KFT, there are two active "titration states": conditioning and titrating.
Display shows the corresponding state:

/KFT conditioning/ or /KFT titrating/

(see page 308).

A1l the live-keyboard inquiries can be displayed and changed during titration
(except during running of start criteria in GET).

Preparations and titration can be interrupted pressing and restarted
with [GO] (except during running of start criteria in GET). STOP| leads di-
rectly to the data output.

At the end of titration (stopped manually or by stop criteria), data are
printed out as indicated in "def records". Data output can be stopped with

STOP]. With [QUITI, the data block in print is skipped and the next block is
printed.

During data output, data keys are not accessible.
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2.8 Routine operation

MEAS

KFT

GET

MEAS

KFT

Gl

mean silo
prep aux
steps. funcs
para fmia
meters const
def smpl smpl
records size data

[
[
[=]

S|

219 -

Load method from user memory into

register

(key [user methods|; see page 330).

Enter sample specific data (sample
jdentifications, sample size)

(keys [smpl size| or

smpl datal;

see page 331 and poss’
see page 333).

Start determination.

bly key [silo];
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2.9 Useful hints

. Selection of the standard method: GET or SET?

Select GET

- for your fast routine analyses
- to work out your SET method
(determination of endpoint value and parameter "dyn.")

Select SET
- if you want to execute your routine analyses even faster

- for endpoint titrations according to your conventional procedures
- if you have to avoid an excess of titrating reagent

. Selection of exchange unit and titrant concentration

You obtain best titration results with a titrant consumption of
0.1...1 » Vyyrettes €-.9. if you work with a 10 m1 exchange unit you
should feed app. 1...10 ml titrant.

. Setting up titration arrangement

A good arrangement of burette tip and electrode(s) can be essential for

good titration results. The arrangement is good, if titrant is mixed as

quickly as possible with the solvent, and the electrode is measuring the
voltage of the mixed solution.

Fig. 2.5 shows a good arrangement:

Fig. 2.5
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Specially consider the follocwing points:

- Place burette tip below the measuring electrode, in the center of
the stirring bar.

- Do not place electrode(s) in the titrant stream.

- Stir efficiently but not too vigourously in order not to introduce
air bubbles, where CO» or 02 could disturb the titration.

. Measurements in non-aqueous solutions

- Use separate measuring and reference electrodes (no combined measuring
assemblies)
- Apply differential potentiometry

. Differential potentiometry

Measurements in solutions with small conductivities such as organic sol-
vents, are often perturbed by electrostatic and electromagnetic fields,
which are picked up by the measuring assembly.

This perturbation adds to the measuring signal and can either cause "ghost"
equivalence points or omit weak equivalence points.

In these cases, we recommend differential potentiometry. (Measuring prin-
ciple see Fig. 2.6.)

Electrode assembly i 682 Titroprocessor

A to micro computer
p———
D

A/D converter

4: High resistance input I,
for the measuring electrode
3/5: Low resistance input as reference
point; connection of a non-active
auxiliary electrode
6: High resistance input II,
for the reference electrode

Fig. 2.6
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The shielding of the measuring and reference electrode with the electrode
cables should be equal. A suitable measuring assembly for non-aqueous acid/
base titrations can be built up as follows:

For laboratory use

a 6.0102.002 pH glass electrode

b 6.0808.000 glassy carbon rod electrode or
6.1540.010 earthed burette tip

¢ 6.0729.100 Ag/AgCl1 reference electrode

With Sample Changer

a 6.0102.100 pH glass electrode
b 6.0808.010 glassy carbon rod electrode

¢ 6.0729.110 Ag/AgCl reference electrode

a" is the measuring electrode.

"h" is the conducting connection hetween the reference point of the c¢ir-
cuitry and the titration solution.

c" 1is the reference electrode. The solvent used in titration with added
inert salt (LiC1 or quarternary ammonia salts) may serve as reference
solution with constant pH.

The electrodes should be conditioned in the solvent used for app. 1 h. If,
after the first dosing, the voltage is not stable enough, a small start vo-
Tume may help.

If such a measuring systems is still susceptible to disturbances, the titrat-
ing stand can additionally be shielded by a Faraday cage. This cage is con-
nected to the earthing socket of the 682 Titroprocessor.

Use only shielded cables for all connections!

A good evaluation of the titration data is possible because of the excellent
serial and common mode rejection of the amplifier.
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e OPERATION IN DETAIL

3.1 Data input

3.1.1 Key "prep steps"

, prep steps: preparative steps, i.e. for functions which
are performed before titration or measurement.
steps
Rolling key.

There are two different inquiry sequences: one for the
titration methods and one for the measuring mode.

prep steps for titration methods "SET", "GET", "KFT"

(With 3.540.2191 analogue output interface, see section 4,
page 402.)

/add dosimat OFF/ Selection of auxiliary Dosimat (1...4, OFF):
Dosimats 3 and 4 can only be selected if an additional
Dosimat interface is inserted.

/add V .00 m1/ Addition of an auxiliary solution before titration
(.00...99.99 ml) i
Inquired only if /add dosimat / is # OFF.

/pause 0 s/ Waiting time (0...9999 s).
(e.g. to wait for a reaction or mixing time of the
dispensed reagent.)

/T7Er. dosimat 1/ Selection of titrating Dosimat (1...4):
Dosimats 3 and 4 can only be selected if an additional
Dosimat interface is inserted.

[electr. input 1/ Measuring input (1, 2, 12):

1 or 2 £ high resistance input I or II, resp. (for mea-
suring electrode) and low resistance input I or
II, resp. (for reference electrode; empty if a
combined measuring assembly is used).

The two low resistance inputs are galvanically
connected. Two different reference systems can
therefore not be used simultaneously.

two high resistance inputs (for differential
potentiometry — non-aqueous titrations, see
page 221).

(53

12

No inquiry for KFT (separate input).
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/t{pri

nt) OFF s/

/el.cal. 0/1? 0/

/reset cal.0/17? O/

/t.cal.m 23.2 C/
or

Jt.cal. 2b.0 "€/

/pH(S) 1 OFF/

/U cal.l XX mV/

JpH(S) 2 OFF/

JU cal.? XXX mV/

- 302 -

prep steps for measuring mode "MEAS"

Periodical print-out of measured values (period:
0...9999 s, OFF).

The measured quantity pH has the following additional
inquiries:

Electrode calibration (0, 1)
(0 £ no, 1 £yes). If 1 is entered, calibration starts
(see below), with O the next inquiry is:

Reset of calibration data to standard values (0, 1)
(0 2 no, 1 2 yes) (see below).

Calibration

Calibration data is valid for all the measuring inputs.
Answering inquiry /el.cal. 0/17? I/ with 1 £ yes starts
calibration procedure automatically:

Immerse measuring assembly in first buffer solution and

press [enter].

If a Pt100 is connected, the measured calibration tempe-
rature is displayed. Measurement is stopped with drift
control (drift s 1.2 °C/min).

Calibration temperature (-20.0...200.0 °C; without Pt100).

Key value in and press [enter].
Next inquiry is:

pH value of first buffer solution. Key in pH value,
pressing [enter]; measurement begins. Display shows the
actual measured value in mV:

Measuring is stopped when drift criteria is satisfied
(drift £ 1 mV/min) and display shows next inquiry:

Calibration can either be broken off with

(+ 1 point calibration) or a second buffer solution can
be measured:

Immerse measuring assembly in second buffer solution and
enter the pH value. Display shows the actual measured
value:

and measurement is stopped with drift criteria.

A calibration report is printed out after every calibra-
tion.

If a measurement has not satisfied the drift criteria

after a certain time (3 minutes), [STOP] and check
electrode(s)!
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Resetting of calibration data

A

Answering inquiry /reset cal.l/0? 1/ with 1 = yes, resets
calibration data to their standard values:

t.cal. 25.0 °C  (calibration temperature)
Uas 0mv (asymmetry voltage)
slope (rel) 1.000 (relative slope)

and the "calibration report" is printed out automatically.

Scheme of calibration procedures:

Measuring assembly in 1lst buffer

t——

©

reset cal. 7

O)

t.cal.m 25.0 Cf——— without Pt100:
[TIT]-17) [enter]

©

/MAET 1 OFF /- '

reset of standard
calibration data;
print-out of
"calibration report"

measurement

(QUIT]

1 point'calibration,
print-out of cali-
bration report

measuring assembly in 2nd buffer

measurement

/MEAS pH /

2 point calibration,
print-out of cali-
bration report
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3.1.2 Key "parameters"

/temp.

auto/

or

/temp.

25.0 "Cf

parameters: parameters for the corresponding titration
method or for the measuring mode

Rolling key. Some inquiries are accessible during a
running titration, 1ive-keyboard inguiries.

The inquiries in this key depend on the selected stan-
dard method as well as the measured quantity.

Parameters for MEAS

The measured quantities U/mV and temp/°C have no inqui-
ries in key "parameters". The only parameter for the
measured quantity pH is the measuring temperature:

If a Ptl00 is connected, the temperature is measured and
the slope of the measuring assembly is actualized auto-
matically.

Without Pt100, temperature is entered manually:
(-20.0...+200.0 °C).

Note:

Temperature is instrument specific, i.e. its value is
valid for all titration methods and for MEAS until a new
value is entered or measured.
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/tldeTay) 10 s/

/extr.time 0 s/

/stop V. 99.99 ml/

/temp. 25.0 °C/
[EP 750 v/
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Parameters for KFT

A1l the parameters are accessible as Tive-keyboard in-

quiries.

Stop delay time (0...99 s).
Stop criterium for the titration.

Extraction time (0...9999 s).

Titration proceeds normally during this time, but cannot
be concluded hefore the extraction has elapsed.

Used in connection with a drying oven.

Stop volume (.01...99.99 ml, OFF).
Security stop (if no endpoint is reached).

Titrating temperature (-20.0...+200.0 °C).

Inquired only if no Ptl00 is connected. Temperature

is measured automatically with a Pt100.

Note:

Temperature is instrument specific, i.e. its value is
valid for all titration methods and for MEAS until a new
value is entered or measured.

Endpoint of KF titration (190...1000 mV).

Standard value: 250 mV. Only change value for special
KF solvents!
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KFT (Karl Fischer Titration)

The Karl Fischer titration is a method for water determinations, based on the
fact that sulphur dioxide can only be oxidized by iodine in the presence of
water:

Ip + S0p + 3 RN + CH30H + Hp0 —= 2 RN « HJ + RN« HS04CH3

The endpoint of this reaction is indicated by means of a polarized double Pt
electrode.

Special KF reagents can be purchased. One- and two-component reagents are
available, which contain different amines as buffer substances and therefore
show different reaction times.

In order to obtain optimal reagent feeding rates, set the potentiometer dV/dt
of 665 Dosimat according to the following scheme:

| 2 i 3 dv/dt

f ¥
for very fast two-component for slow reagents, containing
reagents, which are buffered pyridine as a buffer substance

optimally

Always use an air-tight titration cell for KF titrations. The detrimental
effect of ambient humidity can then be neglected. We recommend the special
KF titration cell and its accessories (METROHM 6.5609.000 KF equipment).

The solvent is automatically conditioned before every titration and therefore
it is always water-free.

Example: KF titration

Prepare KF titration cell, connect 6.0338.000 double Pt electrode
and add KF solvent.

Now select KFT method:

Press {enter].

Display shows /KFT RAERARERL

the method 1s ready to work.

Set rate of reagent feed on 665 Dosimat:
Potentiometer dV/dt.

Press .

Display shows (U _init /s T.e. initial voltage is
measured and prep steps are performed.

If the solvent contains water, display shows
LKET wart/
which means that the cell is conditioning, 1.e. dried.
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Wait until display shows /XFT conditioning/ -

Then prepare your sample and press .

Display shows [KFT  add sample/.

This text remains on the display for 6 s, then titration is started
automatically, which is shown in the display by [KEFT titrating/

Titration is concluded if the endpoint voltage is reached and re-
mains for the stop delay time. After the titration, data is printed
out and the solvent is re-conditioned.

Display shows again /KFT conditioning/ .

Prepare your next sample and press [GO] ¥

Dieplay shows /KFT _add sample/

etc., ete.
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The following scheme summarizes the proceeding of the

KFT method:
\
JKFT FkkkkkkK [ Selection of standard method

\
[co] Start

Y
/U init / Measurement of initial voltage
(prep steps are performed)

[KET wait/ Solvent 1is conditioned
\
/KFT conditioning/fee— Solvent is conditioned
\
E(_JJ Start of determination
L \
/KFT  add sample/ Displayed for 6 s, then titration
starts
|
(/KFT extr. zzzz s/) If an extraction time zzzz # 0 s is
set, remaining time is displayed
Y
[KFT titrating/ Titration in progress with stop delay
time check
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Parameters for GET

/titr.rate  1.00/ Titration rate
(Input range depends on the volume of the Exchange Unit:
/titr.rate ml/min/ 1ml EU .01... .30 ml/min
5ml EU .0l... 1.50 ml/min
10 m1 EU .01... 3.00 ml/min
20 m1 EU .0l... 6.00 ml/min
50 m1 EU .01...15.00 ml/min)
The effective feeding rate may vary by + 10 % from the
set value.
The unit "ml/min" can be displayed pressing
(cursor).
Accessible as live-keyboard inquiry.

/anticip. 0/ Adaptation of titration rate according to the slope
of the titration curve (0...99).
High value - maximum slow down
0 - unchanged titration rate (see Fig. 3.2)
Accessible as live-keyboard inquiry.

/stop V__99.99 ml/ Stop volume (.00...99.99 ml, OFF).
Accessible as Tive-keyboard inquiry.
With stop V .00 ml: print-out of initial pH, pH (init)or
initial voltage, U(init)respectively, without starting
a titration.

/stop pH OFF/ Stop pH (0...+20.00, OFF).
resp.
/stop U OFF mV/ Stop voltage (0...+2000 mV, OFF).
Accessible as live-keyboard inquiry.

/stop EP# OFE/ Stop after a number of equivalence points (1...9, OFF).
Accessible as live-keyboard inquiry.

/start V.00 ml/ Start volume (.00...99.99 ml).
Start condition: feed of titration reagent with
max. burette feeding rate.

/start pH OFF/ Start pH (0...+20.00, OFF).
resp.
/start U__OFF_mV/ Start voltage (0...+2000 mV, OFF).
Start condition: feed of titration reagent with
max. titration rate (depending on the volume of
the burette).

/start slope OFF/ Start at a certain slope of the titration curve.
1

/start slope /ml/ For measured quantity pH (.00...9.99/ml1, OFF).

resp.

/start slopemV/ml/ For measured quantity U/mV (0...999 mV/ml, OFF).
Start condition: feed of titration reagent with
max. titration rate (depending on the volume of
the burette), see Fig. 3.1.

The unit "“/ml1" or "mV/ml1" resp. can be displayed
pressing (cursor).
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/EPA pH OFF/
resp. }Fixed endpoint A
[EPA U_QOFF mV/

{0, . . 420,00, OFF)

(0...+2000 mV, OFF)

/EPB pH __ OFF/
resp. }Fixed endpoint B
[EPB U_OFF mV/

(0...+20.00, OFF)

(0...+2000 mV, OFF)

For fixed endpoints, the volume coordinates are inter-
polated from the titration curve and stored as C5X:
C51 for volume of fixed EP A
C52 for volume of fixed EP B

/temp. 25.0 °C/ Titration temperature (-20.0...+200.0 °C).
Inquired only if no Ptl00 is connected. Temperature
is measured automatically with Pt100.
Note:
Temperature is instrument specific, i.e. its value is
valid for all titration methods and for MEAS until a new
value is entered or measured.

/EP crit. 3/ Equivalence point criterion (1...8, OFF).

1...4 Sensitivity of equivalence point recognition.
Small value - high sensitivity
High value - small sensitivity

5...8 corresponds to 1...4
1 corresponds to 5
2 corresponds to 6
3 corresponds to 7
4 corresponds to 8
with additional damping for noisy signals

OFF automatic equivalence point evaluation switched
off, e.g. for indication methods with curves to
be evaluated graphically

[1ink me QOFF/ Method 1linking (method from user memory, OFF).

The method is started automatically.

Method 1inking is specially convenient for carrying out

several titrations in the same sample.

Notes:

- No sample data are copied from the silo memory and
Tsample #" is not incremented for a linked method.

- Calculation of a mean value is possible for the Tast
method only, i.e. that method with "Tink me aFFY.,
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GET (General Equivalence Point Titration)

In the GET method, the start conditions are performed first. Start conditions
shorten titration times. If all three start conditions are set # off, they
are performed in the following sequence:

1. start V

Then, if the preset measured value is not yet reached

2. start pH or start U resp.

and last

3. start slope (see Fig. 3.1)

Note: Don't set start pH or start U before the

first measuring point of the titration!

During start criteria, data keys and [HOLD| are not accessible. [STOP], how-
ever, is always active.

111l |
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.
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\
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g Ulmii—
2
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Fig. 3.1

Start of data acquisition for different values
of "start/slope XXX mV/m1"
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After the start criteria, data acquisition starts. The reagent feeding rate
depends on the parameters "titr rate" in ml/min and the adaptation of the
titration rate according to the slope of the curve - "anticip." (see

Fig. 3.2)s "

relative Titr. Rate

Antic.

]

18

2l
99

dUs/dV /(mV/ml)

a 588 18880 1580

Fig. 3.2

In order to obtain best titration results in the shortest possible time, it
is necessary to optimize the parameters "titr.rate" and "anticip.".

Rule of thumb for optimizing parameters "titr.rate" and "anticip.":

- High "titr.rate" for fast reactions,
e.g. neutralizations, with electrodes which are fast responding
Low "titr.rate" for slow reactions,
e.g. diazotizations

- "anticip." is especially useful for steep breaks.

Examples for settings of parameters "titr.rate" und "anticip." are given in
Fig. 3.3.
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Examples of optimized titration parameters
il (iR e

slower tltratxon
il \|| ‘\ 1 |

30_‘

= faster titration

titr. rate (ml/min) - thi . TAN: total acid number

N H i i !
pe DD g TV TSLLTPRT VOISR SRPYROST SSTTTRSPURTRRI b . S

i
bR e i g g
SR s e

Fig. 3.3

Titration can be stopped automatically via the stop criteria. All the stop
criteria are checked simultaneously and the first of the stop criteria which
is reached terminates the titration. An equivalence point evaluation in pro-
gress is completed first, then the stop criteria are applied. An equivalence
point evaluation is only stopped by

. pressing |HOLD
. pressing |[STOP
"EP crit." is a measure for the sensitivity of the equivalence point recog-

nition. With "EP crit.", "ghost" equivalence points can be eliminated.

Hints: - Set "EP crit. 1" for titrations with small consumption of
titrating reagent, such as determinations of blank values.

- "EP crit." can be optimized by reproducing titration results
(see Fig. 3.4).
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Optimization of “EPcrit”

EP crit=4

At 4“Hf—ub Tlf' B
GET h4 4 OB
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/EP1 pH
resp.
JEPL U OFF mV/

OFF/

J[dyn. ApH1 OFF/

resp.
/dyn. AU

OFF mV/

/driftl 10.0 mV/s/

/t{delay) 1 10 s/
/EP2 pH OFF/
resp.

JEP2 U OFF mV/
/temp. 25.0 °C/
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Parameters for SET

/stop ¥V 99.99 ml/

Setting of the first endpoint (-20.00...+20.00).

(-2000...+2000 mV).
Accessible as live-keyboard inquiry (until EP1 is
reached).

Parameter for reagent feeding (see Fig. 3.5),
(0.00...20.00, OFF).

(0...2000 mv, OFF).

Determines the pulse range.

Small value for small (flat) breaks,

large value for large (steep) breaks (see Fig. 3.6).
Accessible as 1ive-keyboard inquiry (until EP1 is
reached).

Parameter applied in pulse range (0.3...99.9 mV/s).

A new feeding pulse is only emitted if drift condition
is fulfilled.

Large value - fast titration,

small value - better reach of equilibrium.

Accessible as live-keyboard inquiry (until EP1 is
reached).

Stop delay time (0...99 s, INF).

May be set to "INF" - infinite - for maintaining a con-
stant measured value (stat mode) with [cTear].
Accessible as live-keyboard inquiry (until EP1 is
reached).

Setting of second endpoint (-20.00...+20.00, OFF).

(-2000...+2000 mV, OFF).

For titrations with 1 endpoint, EP2 is set "OFF" with
[clear].

In titrations with 2 endpoints, the titration parameters
"dyn.", "drift" and "t(delay)" can be set individually
for each endpoint.

The parameters for EP2 are accessible as Tive-keyboard
inquiries until the end of the titration.

EP2 is always performed after EPL.

Titration temperature (-20.0...+200.0 °C).

Inquired only if no Ptl00 is connected. Temperature is

measured automatically with Pt100.

Accessible as live-keyboard inquiry.

Note: Temperature is instrument specific, 1i.e. its value
is valid for all titration methods and for MEAS
until a new value is entered or measured.

Stop volume (.00...99.99 ml, OFF).

Security stop (if no endpoints are reached).

With stop V .00 ml: print-out of initial pH, pH(init) or
initial voltage, U(init) resp., without starting a ti-
tration.

Accessible as live-keyboard inquiry.
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/1ink me / Method 1inking (method from user memory, OFF).
: The method is started automatically.

Method Tinking is specially convenient for carrying

out several titrations in the same sample.

Notes:

- No sample data are copied from the silo memory and
Tsample #" is not incremented for a linked method.

- Calculation of a mean value is possible for the last
method only, i.e. that method with "1ink me OFF",

SET (Set Endpoint Titration)

Reagent feeding is executed in 3 phases (see Fig. 3.5):

1) Start feeding:
In this range, the feeding rate is increased continuously up to the

maximum rate. For titrations with small reagent consumption, the maximum
rate is never reached.

2) Continuous feeding:
This range is determined by the parameter "dyn.":
"dyn. 4pH" is the difference ApH = pH(EP)-pHj and "dyn. AU" AU =
U(EP)-U; resp. The feeding rate is fixed.

3) Pulse range:
This is the range between pHy and pH(EP) or Uy and U(EP), resp. The
next pulse is only emitted if the measured drift is lower than the set
"drift" in mV/s.
The maximum feeding rate is determined by the parameter "dV/dt" which is
set by means of the potentiometer at 665 Dosimat.

For fast and precise titrations, the three parameters
dyn. ApH or dyn.AU resp.

] 682 Titroprocessor
drift
dv/dt ] 665 Dosimat

should be optimized carefully.
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Rule of thumb for the setting of these parameters:
- Optimize "dyn." first, then "drift"
- Select rather high values for "dyn." and "drift"
- Set "dV/dt" to a middle position, e.g. 5

Fig. 3.6 shows how to get an idea about parameter "dyn." and Fig. 3.7 gives
some concrete examples of titration parameters.

Figs 3.6

Always optimize the titration parameters for the smallest possible sample
concentration in serial analyses, in order to prevent overtitration.

Once the endpoint is reached and if it remains stable during the stop delay
time, titration is concluded.
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3.1.3 Entry of formulas and key "fmla const"

Entry of formulas

Use the 1st and 2nd functions of the numerical key block for formula entry.

The entry is opened by [Znd][fmla]. Then it is no longer necessary to use the
"2nd" key: 682 Titroprocessor switches automatically between lst and 2nd
functions. Calculation variables (C), endpoints (EP) and results (RS) can be
Tinked with arithmetical operations. Formulas are entered in algebraic nota-
tion and stored with . For the indication of the number of decimal
places in the result a delimiter (;) may be set. After a second delimiter (;)
a unit may be selected for the result using key [unit].

For formula entry, the following rules are valid:

. The indices

FX X
EPX X
RSX X

CXX
XX
XX
XX
XX
XX

XX
XX

XX
XX

n non

o nonn

inu

I n

of the different calculation quantities are as follows:

I Formulas
Tses9 Endpoints are numbered continuously
1:5:9 Results from formulas with the same index X.
Only use results with Tower indices X for
calculation.
Calculation values have two digits as indices.
00 Sample size
Lisxl8 Calculation values (fmla const)
20 Sample specific calculation value
30...34 Common variables (see page 326)
40 Initial measured value pH(init) or U(init), resp.,
accessible to calculation
a1 Final titration volume, accessible for calculation
42 Yolume of added auxiliary reagent
(/add V ~/), accessible for calculation
51 Volume coordinate of fixed endpoint A
52 Volume coordinate of fixed endpoint B

. For arithmetic operations, the algebraic hierarchy is valid:
* and / are prior to + and - .

. Terms in parentheses "(" and ")" are calculated first. Mesting of paren-
thesis is not possible.

. After a first delimiter (;), the number of decimal places for the result
may be defined (without indication: 4).

. After a second delimiter (;), a unit may be selected.
The key "unit" contains the following units:

%

ppm

g/1
mol/1
mol/kg
g

mg

il

mmo1

- (none)

|

fractions

mass concentration p
amount-of-substance concentration ¢
molality b

mass m

volume V substance portions
amount of substance n
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. A formula may contain up to 48 characters; the Tast 7 are reserved for the
unit. From character 35 onwards, every entry triggers a beep signal.

A formula is stored with [enter].
. Leave formula entry with |§§UIT|.

. A formula may be cleared: [clear], display shows / FX=/.

. A formula may be deleted: [deTete]. The formula is deleted in the register
and the instrument returns to the ready state.
Note: Results are only calculated from formulas with sequential

indices. Delete therefore only the Tast formula.

. A formula may be printed out using [print].

Example: Entry of the following formulas:
F1=(EP2-EP1)*C01
F2=RS1*C02/C00;2;ppm (2 decimal places, unit: ppm)
F3=C51*C01*C03;4;mg (caleulation with Fix-EP A ~ (61)

Entry of formula FI:

Press |2ndi |fm?,a] 2

Display shows [/ T

Enter index 1: [IJ.

Display shows / Fi=/.
Enter the formula: [T]J(EP]Z] =] EPTZ] (7] (F] .
Display shows /Fl=(EP2-EP1)*C01/.

Store the formula: (enter].

Entry of formula F2:

Press |2n§[ |fmZai .

Display shows [/ ELS »

Enter index 2: {2].

Display shows [/ Fo=7s

Enter the formula: ™A 3 .

Display shows / F2=RS51*C02/C00/.
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Set the first delimiter and enter the number of decimal places

for the result: [;][2].
Now, set the second delimiter and select the unit: [;] .

Press key "unit" repeatedly (or continuously) until the unit "ppm"
18 in the display.

Display shows now /C02/C00;2;:ppm/ .

The formula has more than 16 places and therefore runs out of the
display .

Check the entry: Press |print].

The formula from the display is printed:

The entry is o.k. and can be stored with [enter].

Entry of formula F3:

Press @ [iTl_a.T .

Enter index: {31.

Enter the formula: [CISTT|(F)CI0IZ]1*](CT013].

Set the first delimiter and enter the number of decimal places:
L1(4]-

Set the second delimiter and select the unit: [;11unit!.

Check your entry, press [Ewintl.

If everything is o.k., store the formula: [enter].

If you find an error, clear the formula: ]clear[ and enter
formula 3 again.
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Key "fmla const"

fmla const: method specific formula constants C

m RolTling key.

/C01= 0/ Inquiry of all the formula constants CXX (XX=01...19,
30...34) which are programmed in the formulas of the
register.

[C02= 0/ The inquiry for the sample specific constant CO0, sample

size, is placed in keys "smpl size" and "smpl data".

= 07

Inquiry of formulas

A11 formulas FX in the register may be displayed by pressing keys

(Znd] [Tatal fX]

For formulas with more than 16 places, the display window can be shifted by
means of the cursor.

Example: Display of formula F2
(from former example)

2] .

Inquire formula F2: |2n§][ﬂwial

Display shows /F2=RS51*C02/C00;2/.

—

Press now [ =l (cursor) until the end of the formula is in the
display .

Leave formula inquiry with 1QUIT].

- 682 /a



- 324 -

3.1.4 Key "def records" and key "mean"

Key "def records”

(With 3.540.2210 or 3.540.2200 data transfer interface see page 409.)

def

records
/report 2/
/m RS1:99/
/com.var. /

def records: indication of data blocks for automatic data
output at the end of titration and indica-
tion of values for mean calculations

Rolling key.

Entry of code number for the corresponding data blocks to
be printed out automatically on the built-in printer at
the end of the titration (up to 8 code numbers).

List of code numbers:

1 parameter report

2 extensive result report (with Tist of EP's)

3 measuring point list (for GET; data points of
titration curve)

4  formulas and formula constants

5 titration curve (for GET), scale is optimized
automatically

7  short result report (without Tist of EP's)

OFF no data output on the built-in printer

See also section 3.2 "Data output", page 341.

Definitions for calculating mean values and standard
deviations.

Indication of which results (RSX) (up to 3 values) mean
values and standard deviations should be calculated.
After the delimiter (;), the number of single values n
to be added up may be entered.

No inquiry if "mean" is activated (LED is on).

Indication for storing of a common variable.

A result (RSX) or a mean value (mRX) (calculated in this
method) is stored as calculation value C3Y (Y = 0...4).
Calculation values C3Y are stored in a common memory from
where they can be used by any following titrations.

Examples for entries:

Jcom.var. RS1:C34/ : result RSl is stored as C34.

Jcom.var. mR2;C30/ : mean value from result RSZ is
stored as C30. (Press keys

[2nd] [mean]) (2]

Znd] 51

2nd] [C-val] (310].)
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Mean calculation, key "mean"

Mean calculation is switched on with key Imeanl; the correspond-

ing LED comes on.

The values for mean calculations, which are defined in key "def

records", are added up in the mean memory.

The key [mean[ is accessible only in the ready state. (For KFT

conditioning has to be left with [STOP].)

Example: Calculation of mean values and standard

deviations from RS1, RS& and RS3 in
double determinations

Press |def wecords\.

Display shows /report a2/,
which means that at the end of the titration an
extensive result report is printed out.

Press again |def records | .

Display shows /m E51;89/ -

You need double determinations (n=02) and mean
caleulations from RES1, RS2 and RSE.

Press therefore |clear).

Display shows /m L

Enter the values, sepawated by a delimiter (;):

Set the number n=02 after another delimiter:
Bnd] (:1[012]

Display shows /m RS1;RS2;RS3;02/.

Store your eﬁtry: lenter|-

The instrument is now ready for titration.

Check your titration method first. If everything is
0.k., start mean calculations:

Press .

2nd | (BSTI1 [Bnd ;] [Bnd] 5512] End] 1 [End] BSTE].
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The corresponding LED comes on and mean values and
standard deviations from RS1, RS2 and RS3 are always
printed out after two titrations, until you stop

mean caleulations by pressing [mean) again.

Note: - Mean calculation is interrupted (mean of added values
is printed out, mean memory is cleared) if:
. number of single values n is reached
. method is changed

Mean calculation is stopped (mean of added values is
printed out, mean memory is cleared, mean is des-
activated) if:
. mean is switched off by pressing key "mean"
. silo memory is switched on or off
. error message "#EP not corresponding" or “formula
missing" is printed out

- The mean memory is fed exclusively with original
titration data (no reproduced values!).

Common variable

A

common variable can be useful e.g. for the following applications:

Determination of the titer by method A. Automatic transfer of the deter-
mined value as a calculation constant in methods B, C, .. of the following
titrations.

Determination of a blank value by method»A. Automatic transfer of the
determined value as a calculation constant in the method B of the follow-
ing titrations.

Determination of a result in method A. Automatic transfer of the determined
result as a calculation constant in method B of the following titration.

Up to 5 common variables can be stored as €30...C34. The values are stored
automatically whenever a new calculation of a value occurs. If a result is
recalculated on reproduction, the new value is stored as C3Y.

€C30...C34, the common variables, are treated in the following titrations
like normal calculation constants:

If C3Y are programmed in a formula, they can be inquired and entered in
key "fmla const".

- C3Y can also be inquired and entered by keys [2nd][C-val] {3]Y].
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Example: You wish to determine a blank value out of 2 titrations
before you start a series of samples. The determined
blank value should be subtracted from your sample con-
sumption.

To do this, you need two different methods:

Method 1 for the determination of the mean value of your blank
and

Method 2 for your sample titrations.

Method 1, determination of the blank value:

Complete your method with a formula for the caleulation of the
blank value, e.g. FI=EP1;3;ml.

Press [def records| twice.

Display shows /m BS1:99/.

Change the value "99" to "02" by means of the cursor and press
[enter]. ™ Calculation of the mean value.

Display shows /fcom.var. /o

Enter now the necessary indication:

ndl (1 [Bnd]lc-val][3]0] lenter]

+ Indication to store the mean value of result RS1 as common
variable C30.

Store this method in the user memory (see page 329):

Press [user methods| twice and enter identification (1).

Method 2, following titration which uses the blank value
determined by method 1.

Complete method by a formula containing the common variable
C30, e.g. FI=EP1-C30;3;mlL.

Store this method in the user memory (see page 329):

Press |user methods} twice and enter identification (2).
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Now enter sample data into the silo memory (see page 333):

Press 1si10] (LED comes on) and |smpl datal and enter the
following data:

stlo line method 1d . #1 1d #8 220 c00

7 1 20 ml
2 1 20 ml
3 a 1.24 g
4 2 I:19 g
etec.

Start mean calculation:
Press |mean| (LED comes on) .

Start titrations, [GO].

682 /a



- 329 -

3.1.5 Key "user methods"

/recall /
/store  XXXXXXXX/
/delete /

user methods: for the management of the user memory
Rol1ling key.

Every entry which is completed with leads to the
ready state.

Recall of a user method into the register.

Entry of method identification string and [enter].
Blinking identification string: no such method is stored
in the user memory.

A method programmed in the register can be stored.

Entry of method identification string and fenter].

The identification string may have up to 8 characters.

Any character from the numerical block (lst and 2nd func-

tions) may be used.

The following identification strings are not allowed:

*kkkkkkk peserved for the standard methods and all
blanks.

Blinking identification string: a method with the same

identification is already stored in the user memory and

can be overwritten pressing [enter] a second time.

A method in the user memory can be deleted.

Entry of method identification string and [enter].
Blinking identification string: no such method is stored
in the user memory.

Storing a user method

Example: You wish to store a method which
you worked out in the register
with the identification string
84-05

Press |user methods].

Display shows [recall 7 o

Press {user methods].

Display shows /store s

Enter the identification string (84-05):
[8T211(=)J1 [015] and store the method:

(Enter] -

The instrument is now in 1ts ready state.
The method just stored in the user memory
18 still in the register, carrying its new
identification 84-05.
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Loading a user method into the register

Example: You wish to recall a pH titration
to preset endpoint, which is stored
in your user memory with the iden-
tification 2-2

Press {user methods].

Display shows /recall /e

Enter the identification string (2-2):

BN E and (enger) .

Display shows /SET pH 2-2/.

A copy of the method 2-2 from the user memory
18 now in the register, ready for work.

Print-out of the content of the user memory

A table of contents can be printed out, pressing the
following keys:

[report][user methods{ [enter]
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3.1.6 Keys "smpl size" and "smpl data"

(For on-line entries with connected balance, see page 406.)

A1l data concerning the sample - sample specific data - can be entered with
these keys. The sample specific data are deleted when the next titration
begins.

smpl size: for the sample size.

»SMP Accessible as live-keyboard inquiry.
size

smpl data: for sample identifications and for
sample size.
Accessible as 1ive-keyboard inquiries.
Ro1ling key.

Key "smpl size"

[C00= 0 g/ Calculation variable for the sample size.

A unit may be selected with the keys [2nd1]unit1.
The following units are possible:

g, mg, ml, pl, pc (= pieces) and - (none).

With [cTear], the digits are cleared, the unit
remains.

Example: Entry of the sample size 83.52 mg

Press |smpl stae ).

Display shows /C00= 0 g/
Enter {813].]512].
Display shows /C00= 83.52 g/.

Select the unit:

Press and repress the keys [end] [untt] until

the correct unit (mg) is displayed:
/C00=___83.52 mg/.

Store the sample size, pressing [enter] .

Note: Switching on the instrument sets COO to O.
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Key "smpl data"

Sample identification No. 1.
String with up to 8 characters. Any character from the
numerical block (1st and 2nd functions) may be used.

Sample identification No. 2.
String with up to 8 characters, see sample identification
No. 1.

Calculation variable for the sample size, see key "smpl
size".
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3.1.7 Key "sil0", silo memory

(For on-line entries with a connected halance,
see page 408.)

The silo memory is a memory, working by the FIFO (first in, first out) prin-
ciple. The silo memory is connected and disconnected to the register with the
key "silo". This key is accessible during titrations, it is Tive. It is not
active during inquiries of keys "smpl data" and "smpl size".

The key "silo" acts Tike a switch for the sample specific data. When silo
is off, sample data is read directly into the register. When silo is ON,
sample data is read into silo memory stack. (Enter data with silo on.) Silo
must be on (LED) for automatic transfer of sample data to register (see
Figs 3:8]

sample data

silo
&
OK O,>
silo memory
Y
register
Fig. 3.8

The connection between the silo memory on one hand and the keyboard on the
other hand is shown schematically in Fig. 3.9 (see also "Organization of
memories, page 205).

682 /a



off

- 334 -

smpl
size

T

- NP

e e e e e e N e e N N e e e e T

on
line silo line | method | id.#1 | id.w2 c20 | coo
[
! ] 1 W ¥ |
l;m
4
{ I I I ) !
nn<40 ¢
L
4
. L
silo :
memory ‘
4
¢
q
[
[
[
[
! [
02 4
L
01 4
I I 1 ] ¢
L
1
. sJ:\ Go :
/ :
on :
[
| ! l | i '
register | METHOD | 1a.#1 | 1d.#2 c20 | coo |
1 K¥ ‘
L3 L o
pedess  Lessesess
rTuser ¢ o e i
'meth.}, I T X i
freternst 4 2nd +4Cvals
Fig. 3.8

682 /a



- 335 -

If silo is on (LED is on), the sample specific data from keys "smpl data" and
“smpl size" come into the input line of the silo memory. The entry of the
sample size c00 completes the data 1ine. With this entry the input line is
copied into the corresponding silo line. Entering the next silo 1ine, the old
data is still in the input 1ine and can be accepted if it is unaltered.

Note: Check all the sample specific data from the input
register (especially the method identification),
if you enter the sample size via key "smpl size".

On starting the titration, silo Tine 1 is copied into the register.
Remarks:
. Some data from the silo memory can be printed out with keys

[report! [smpl data] [enter! or
[report] [smpT size|[enter].

. Sample specific data such as sample identifications (id.#1, id.#2) and
calculation variables (c00, c20) are designated with Tower case in the
silo memory, whereas they have capital letters in the register: Id.#1,
1d.#2, C20, COO,

The inquiry sequence of key "smpl data" is extended if
silo is on:

/silo line / Silo Tine (£ 40).
Display shows automatically the highest silo line to be
filled. If a lower Tine number is entered, the data can
then be modified, if necessary.
If a complete silo line is deleted ({delete]), all the

upper lines are decremented automatically.

/method / Selection of a method from the user memory.
A method must be entered.

lid. #1 / Sample identification string No. 1.
String with up to 8 characters. Any character of the
numerical block (1lst and 2nd functions) may be used.

[id.#2 / Sample identification string No. 2.

String with up to 8 characters, see id.#l.
[c20= / Sample specific calculation variable.
/c00= 0 g/ Sample size.

the sample size must be entered because this entry ter-
minates the silo Tine which is then stored in the silo
memory .
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I[f all the sample specific data are unaltered except the
sample size, this can be entered via key "smpl size". If
silo is on, it is always stored in the highest silo line.

Example: You wish to titrate several samples
with a method which is stored in the
user memory with identification 12.
The batch number of your samples is
84-06. You take this number as sample
identification id.#1. The determina-
tions are carried out using the silo
memory .

Switch on silo:
Press |si10] (LED comes on) .

Now enter the first silo line,

press [smpl data] .

Display shows [silo Line 1/
Press [smpl data].

Display shows /method o
Enter your method identification 12:
Display shows /id.#1 e

Enter your batch number:

18141 (=710 T6 T {enter] .
Display shows /id.#2 Ao

You don't have a seecond sample identifica-
tion. Neither do you have a calculation
variable ¢20.

Press therefore fsmpl datal twice.

Display shows /[e00= 0 /e

Enter the sample size of your first sample,

c.g. [T-TZT3]-

Display shows /e(0= 1+88 g/
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Terminate and store this silo line pressing
|entew|.

For all the next samples you wish to change
only the sample size.

Press |smpl size].

Display shows /c00= 1.28 g/

Enter the new sample sigze:
[I]1.]2]4][enter].

Press [smpl stize) again, enter the next

sample size, etec., ete.

Check your entries by printing silo data:
{report](smpl datallenter]. '

samele oot

il

T RO B B O 3 O R T OSSP

Il

LUV R T T AT

weouyouy

H
5
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Access to silo data:

Example: You wish to correct silo line 5
because sample No. 5 has been,
destroyed and a new sample had
to be prepared.

Correction of the error:

Press ]smél data].

Display shows the highest silo line 11:

/[silo Lline 11/,

Enter line 5: ;

Display shows /method 12/.

Now press four times until
display shows /e00= 1edl gl

Enter the new sample size.
Or, alternatively, line & can be deleted:

Press jsmpl Eatal.

Display shows /stlo line g7,
Press [@elete].

Display shows /delete 11 2?2 /.

Enter line 5: E’[

Now display shows the highest silo line:
/stlo line 10/ .

Print out another silo memory report:

|report | [smpl datal|enter].

samele dota
=1 1eds ] 7
1 it
= S —-de
4
5

bt bbb i b fk ek ek ek
u = B = o &
i T

DU 1 e I Y
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Deleting the whole silo memory

Example: You wish to delete the whole silo memory.

Press |smpl datal.

Display shows the highest silo line, e.g. /silo line 10,
Press |delete1.
Display shows /delete 10 2/.

Enter 99: 1919] [enter].

The silo memory is now completely empty and display shows
/method / (of silo line 1).

Silo memory can now be filled again.
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3.1.8 Key "aux funcs"

auxiliary functions: for auxiliary functions,
such as time, data, etc.

Ro1ling key.

Inquiries in this key are instrument specific and are
valid for all titration methods.

/sample # 1/ Continuous titration number (0...9999).

(Switching on the instrument sets number to 0.)

It is incremented by 1 after [GO] and is printed out
with every automatic report as well as with manually
triggered method specific reports.

/beep 1/ Number of beep signals at the end of the titration
(1...9, OFF).
OFF: no beep signal.

/time XX:XX/ Time (entry hh-mm), no live display.

In order to prevent erroneous changing of time, an entry
will only be stored if the value has been changed (- is
placed instead of :).

/date XX-XX-XX/ Date (entry yy-mm-dd), no 1ive display.
Here too, an entry will only be stored if the value has
been changed.
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3.2 Data output

(With data transfer interface, see page 409.)
Three different possibilities for data output are offered:

- automatic print-out of data blocks at the end of the titration
- manually triggered print-out of data blocks
- manually triggered print-out of data lines

A1l the automatic print-outs at the end of the titration contain original
data. The final mark of these reports is ========. A1l the manually triggered
print-outs of data blocks (e.g. reproductions) have a different final mark:
-------- . Original reports can be distinguished from re-evaluation of data.

3.2.1 Automatic print-out of data blocks

Calibration report

Print-out at the end of the calibration.

date

buffer 1

buffer 2

L calibration temperature
relative slope
asymmetry voltage
measuring input

The following blocks have to be indicated in key "def records" (see page
324). They are printed at the end of the titration.

List of code numbers:
Code 1 parameter report
Code 2 extensive result report

Code 3 measuring point list (for GET; data points
of the titration curve)

Code 4 formulas and formula constants
Code 5 titration curve (for GET)

Code 7 short result report
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Examples of reports

The reports contain only the important information. Values desig-
nated with * are only printed out if their values are different from

Parameter reports
0 or OFF, resp. ("clear" value).
GET m=H Iz # 7
ot s 3 o
g 18 =
out Pt 2 oz
paLss 2 nE =
it redosimas 1
glect e 1Pt i
Litrsrate 1.8 mlsmin
ER A s § = 16
e ztop Y Dol ol
e =top pH il.28
» 2top EFE i
s start W c2E ol
w shart pH £ i
satort slope ZBE Smi
*EF H e
«EF E 5
LEme 1
EF crit- 3
*link me 1
SET i =
» Qo dosimat
w0 Y
® POLISE
tidelaw]
(»)EFz U
(#ycdwre ) F
(=)drifs
(#)t [cd= 1o
T e -
® ohom ¥
EFT 45-md4 4 2
i i
18 =
y g8 =
=N 1888 ml
T EME . = i
EF

inquiry and print-out
only with analogue
output interface

print-out only if EP2

is not off
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Extensive result report

Sample specific data Id.#1, 1d.#2 and C20 are only printed out if a
value was entered. Sample size CO0 is only printed out if it con-
tains a value different from Q0 and if it is used for calculations.

date S5-15-04 time 18233 date, time
GET mH ##sdesss & @ method with identification and con-
FHLIALL = B tinuing titration number
‘ - initial measured value
£P 1
EEE feis list of equivalence points
ki e with FIX-EP
haof WOl

rEneE This method did not contain formulas

for result calculations.

sample identification 2 | specific

sample identification 1 } sample
sample size data

1ist of endpoints
list of calculated results

mean value
standard deviation ] mean
number of single values n
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Code 5 Titration curve, scale is optimized automatically (for GET)

[f a start volume has been fed, the volume axis begins with the
next intercept of the axis. The exact start volume is printed out
above the curve,

Code 7 Short result report

Sample specific data Id.#1, 1d.#2, C20 and COO are only printed out
if values have been entered (see Code 2).

EFT
I

da ]
Ia sample specific data

list of calculated results
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3.2.2 Manual print-out of data blocks, key "report"

report: for manual print-out of data blocks

Reproduction of automatic reports

The print-out is triggered with keys

Ireport{|code No.]||enter]

The code number corresponds to the code of the automatic

reports:
Code block
! parameter report
2 extensive result report
3 measuring point 1ist (for GET; data points
of the titration curve
4 formulas and formula constants
5 titration curve (for GET)
z short result report

For reproductions of result reports (code 2 and 7) the follow-
ing changes are taken into account:

changed or new formulas
formula constants CXX, XX= 01...19, 30...34
sample specific data 1d.#1, Id.#2, C00, C20
for GET: all stop criteria

EP crit.

fixed endpoints A and B

After a reproduction of a result report, these changes are taken
into account for the titration curve (code 5) too.

Calibration report can be reproduced with keys
|report|[MEAS]fenterl, if the instrument is in its ready state

([report] is not active in mode MEAS).
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Manual print-out of additional data blocks

Print-out is triggered with the following keys:

[report]ikey X}|enter]

The table below gives a synopsis on the possible reports and

the keys X.

Report

Key X

User memory report:

containing standard method, measured
quantity, method identification, number
of bytes used by the method and remain-
ing bytes

|user methods]

Silo memory report:
containing silo Tine #, id.#1 and cOO

L smp1 data]

oy

1smp1 ste[

List of parameters:

containing 1ist of parameters in key
"parameter"”. Print-out of important
information only (see page 342)

parameters

List of prep steps:

containing 1ist of prep steps in key
"prep steps". Print-out of important
information only (see page 342)

1prep steps]

List of formulas:
containing all formulas

{2nd] [fmla]

List of formula constants:
containing all formula constants
CXX, XX=01...19, 30...34, 40...42

containing all equivalence points or
endpoints

List of equivalence points or endpoints:

2nd| [EP]

List of results:

containing all results; changing of
formulas, formula constants C00...C20,
€30...C34, and/or fixed endpoints are
taken into account

12nd[[res[
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3.2.3 Manual print-out of data Tines, key "print"

print: for print-out of display

print e.g.

. print-out of single measured values in mode MEAS

. print-out of formulas

. print-out of single entries

. print-out of single equivalence points or endpoints
. print-out of single results

etc.

3.2.4 Key "paper"

paper: for paper drive
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3.3 Single inquiries

The 2n. functions "fmla), "EP", "res" and "C-val" may be inquired as single
values, if necessary.

Inquiry of formulas see page 323.

Inquiry of equivalence points or endpoints (EP)

EP's can be inquired with keys:

[2nd] [EPT [X] (X=1...9)

Example: Inquiry of EPI

Press [zr.

Display shows /EP1 V= 1.22 mlL/.

The corresponding voltage value can be displayed with the cursor:

Press (=,

Display shows [EPI1 pH= Fo3 TS

The values can be printed out with ]pr‘inﬂ:

oy
Fin i e
it I f

Inquiry of results (res)

Results can be inquired with keys:

[2nd] fres][X]  (x=1...9)

Example: Inquiry of result RS1
Press [2nd] {res}{1].

Display shows /RSI= 1848/

The unit can be displayed with the cursor:

Press [=].
Display shows /RSI= % Ff

The result can be printed out with [print]:
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Inquiry of C values (C val)

Single C values can be inquired with keys:

[2nd} {C-val] [XIX]  (XX=00...99)

Additional possibilities of inquiring C values:

Key "fmla const" for CXX, XX=01...19, 30...34, 40...42
Keys "smpl size" and "smpl data" for COO (and c20)

The following 1ist gives the C values and their significations:

(010 sample size
(sample specific)

co1

: formula constants

- (method specific)
C19
c20 calculation variable from silo memory

(sample specific)

€30

: common variables
c34
€40 initial measured value pH(init) or U(init), resp.
c41 final titration volume
c4z volume of added auxiliary reagent (/add V /)
G5l volume coordinate of fixed endpoint A
52 volume coordinate of fixed endpoint B

C91 output tl | An entry can be deleted in a method
€92 output t2 | if the corresponding interface is
C94 send missing (see section 5.1, pages 503/504).

€99 Display of date and time, 1ive display.

(No changes here. They have to be made in key "aux funcs",
see page 340.)
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4, OPTIONS

The following interfaces can be inserted in the 682 Titroprocessor:

Rear panel of 682 Titroprocessor:

A B C D E F
O O (IEEE 488)
O

|
r i i I |
|

| F

4
=
&
= KF-electr.
3.540.2160 3.540.2191 3.540.2170 3.540.2210 3.540.2210 3-540.2}70
analogue analogue Dosimat balance data ?nd Dosimat
input output interface interface transfer mte:'"face
(standard) (option) for connec- {option) interface (option)
for connec- tion of according
tion of 2 Dosimats to RS 232
sample (standard) or
changer or 3.540.2200
recorder according
to IEEE 488
{option)
Fig. 4.1

Connect and disconnect interconnecting cables only when instruments are
switched off!
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4.1 Connection of Sample Changer

3.540.2191 interface is available for the connection of 624 Sample Changer.
The interface is inserted in slot B of 682 Titroprocesssor and the Sample
Changer is connected according to Fig. 4.2.

Titroprocessor 682 Control Unit 657
R ERE T B G By Ry
o o
o o ‘ ‘
o =]
o b - . o
o
S 624 Sample Changer
_3._989;;_2_‘330 :gQQIe
Fig. 4.2

Operation:

Start and stop are sent from the 657 Control Unit.

The inquiry sequence in key "prep steps" runs as
follows:

/[output tl OFF/ Electronic signals may be sent at time tl, i.e. just
after |GO|, before measuring of the initial measured
value pH(init) or U(init), respectively.

The signals may be set on four different outputs, either
as pulses of 150 ms length or as a static line.

Parameters for entries:

Output No. I II ITI IV

pulse 1 2 3 4

static line 5 6 7 8
/pause 1 0 s/ Waiting time after output tl (0...9999 s).
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Joutput t2 OFF/

/pause 2 0 s/
/add dosimat OFF/

/add V .00 ml/

/pause 0 s/

/titr. dosimat 1/

/electr.input 1/

Examples: Scheme of
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Electronic signals may be set at time t2, i.e. after
measuring of the initial measured value pH(init) or
U(init), respectively.

Entries as per output tl.

Important:

Without any entry in output t2, a static line set in
output tl is lowered. If you wish to carry on a static
Tine during the whole titration, repeat the correspond-
ing entry from output tl in output t2 (see diagram be-
Tow).

At the end of the titration (before data output), all
signals from output tl and output t2 are Towered.
Waiting time after output t2 (0...9999 s).

Selection of auxiliary Dosimat (OFF, 1...4).

Dosing of auxiliary reagent (.00...99.99 ml).

Waiting time (0...9999 s).

Selection of titrating Dosimat (1...4).

Definition of measuring input (1, 2, 12).

outputs tl and t2 on time axis

a) Static line on output I, pulse at time t2 on output II

pause

titration
"parameters”

start of titration

Qutput No.
[ 11 [1I v Entry
Time axis 0 1 0 1 0 0
L ] ]
&0 |
output tl | | output tl 5/
pause 1 | |
measurement of i :
preparations initial pH or U | | ,
"prep steps" output t2 ‘ Jfoutput t2
pause 2 |
|
add V :
|
i
|
|
|

data output
“def records”

end of titration

S S
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b) Static 1ines on outputs I and II, pulse at time tl on output III
and pulse at time t2 on output IV
Output No.
w I 168 v £

Time axis 1 1 0 1 0 1
T I T
G0 ‘

output tl |
pause 1 J
:
|

preparations
"orep steps"

titration
"parameters”

data output
“def records"

- 404 -

measurement of
initial pH or U

output t2
pause 2

add vV
pause
start of titration

end of titration

_— e —

—_—— = ——

I
\
|

output t2

564

J

For positions of output t1/t2 signals on 3.540.2191 interface see page 607.

The use of the electronic signals from output tl and output t2 is not fixed:
any function may be triggered. The corresponding interconnecting cables are
available on request.

Examples:

- Triggering a Dosimat

After measuring the initial measured value, a 665 Dosimat can be triggered
with the following entry:

Joutput t2

I/ (pulse for 150 ms)

- Selecting a measuring assembly with 671 Switch Box

671 Switch Box is a selector unit for measuring inputs. The four measuring
inputs of the Switch Box are controlled by two lines:

Measuring input

Input e5(2°)

/ e2(2 ) of 671 Switch Box

—
>z

not activated, high (+5 V)
activated, Tow (0 V)
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If output 1 and 2 of 682 Titroprocessor are dedicated for controlling 671
Switch Box (3.980.3020 interconnecting cable), the following entries are

necessary:

Measuring input

Entry for output tl and t2

56
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4.2 Connection of balance

Sample specific data (e.g. sample size) can be transferred directly from the
balance into the 682 Titroprocessor if a balance is connected.

A 3.540.2210 serial interface is necessary for the balance connection. The
interface has to be prepared and inserted according to the installation in-
structions supplied with every interface. Additionally, the following
(instrument specific) settings have to be carried out:

switch 21: on
switch 22: off

The interface is inserted in slot D of 682 Titroprocessor and the balance
is connected according to Fig. 4.3.

682 Titroprocessor

A B C D E F “
(=] o
Q
o]
o°° T
Balance
s .
Interconnecting cable (see below)
Fig. 4.3
Interconnecting cables
. Sartorius balances:
6/7/8 digits, bit-parallel/decade-serial data output 3.980.2770
Serial data output (RS 232 C/V 24 S) 3.980.2850

. Mettler balances:

Mettler balances with serial data output can be connected
(data output 03, 05, 011 or data interface CL)

Data output 03, 05, 011 (CL) or 016 3.980.2780
Data output 017 (CL) 3.980.2790
Data output 011 (RS 232 C) 3.980.2800

. Sauter balances
Sauter balances with serial data output can be connected

Data output 03 3.980.2780
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Operation

Data transfer is triggered with a transfer key from the balance. Every value
received by the Titroprocessor is acknowledged by a beep signal. Always wait
for this beep signal in order to avoid errors! If the silo memory is connec-
ted (silo on), data are filled into the highest silo Tine. Silo Tines are
terminated with the entry of the sample size.

The sample size is transferred with up to 10 places: 8 digits, sign and de-
cimal point.

The unit transferred with the sample size depends on the type of the balance.

For transfer of other sample specific data such as Id.#1, Id.#2 etc., an in-
put device can be purchased from the balance manufacturer. The addresses for
such devices are as follows:

Input device 682 Titroprocessor
Sartorius.es Mettler... Silo memory Register
g7 D method - %
26 5 id. #1 Id« %l *
24 B id. #2 Id. #2
23 A c20 -

* Files for ASCII characters

Note:

If you wish to enter method identifications from a balance input device, se-
lect these identifications such that they can be entered with the characters
of the input device!

Check the characters which are actually sent from the balance to 682 Titro-

processor using diagnosis (see page 515).
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4.3 Connection of additional Dosimats

3.540.2170 interface is available for the connection of additional Dosimats.

The interface has to be prepared and inserted according to the installation
instruction supplied with every interface.

Additionally, the following (instrument specific) settings have to be
checked:

Switch 1, 2, 4: off
switch 3 :on

The interface is inserted in slot F of 682 Titroprocessor and connected to
the 665 Dosimat(s) according to Fig. 4.4:

Connection of an additional 665 Dosimat:

682 Titroprocessor Dosimat 1 Dosimat 2 Dosimat 3
OA oB C D E F A A A
o o
6 ? 2
0?® £ = = - = =
o B

/jl 3.980.3100 cable

=

3.980.3090 cable

Connection of two additional 665 Dosimats:

682 Titroprocessor Dosimat 1  Dosimat 2 Dosimat 3  Dosimat 4

OA OB cC D E F A A A A
[¢] o
0? £
5 =
o . T T T o T 1
o [ I [
o
L)
A=
.

2 x 3.980.3100 cable

Fig. 4.4

682 /a



- 409 -

4.4  Connection to an external data system

For data transfer the following interfaces are available:

3.540.2210 1interface for RS 232 C
3.540.2200 interface for IEC (4.682.0160 rear panel)

The interface has to be prepared and inserted according to the installation
instructions supplied with every interface.

Additionally, the following (instrument specific) settings have to be carried
out:

3.540.2210 interface:
switch 12: off (+internal)
switch 21: on
switch 22: off

3.540.2200 interface:
switch 11: off
switch 12: on

switch F2:| any setting
switch F3:

The interface is inserted in slot E of 682 Titroprocessor and connected to
the external data system according to Fig. 4.5.

682 Titroprocessor

external data system

B
interconnecting cable
Fig. 4.5
Interconnecting cables
Interconnection RS 232 C-DCE with 25-pin D subminiature plug,
for HP-85 calculator 3.980.2810

Interconnecting cable IEC Bus - data system
(24-pin Amphenol plug): Available from specialized dealers
Operation

682 Titroprocessor may receive the following signals, sent from the con-
troller:

SRUN GO from controller

SINT internal defined | see below
SEXT external defined

SEND end of data transfer

$X X=1,2,3,4,7 code number of data block to be sent
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Additionally, the 682 Titroprocessor may receive from a controller sample
data:

method: ] ) [fdentification]( [CR]) [LF]
id.#1 or id.#1: [C] 1] [U) (O] [{dentification] ( [CR]) [CF)
id.#2 or Id.#2: (B] .1 (0] {u] [identification] ( [CR}) [LF]
c20: [A] {1 [number ] ( [CR] ) [CF]

c00 or CO00: [U] [, ] [number] [L] funit] ([CR]) [LF]

Possible units:

g is received as g
m is received as mg
P is received as Pcs

If no unit is sent, the "old" unit remains and the
new value will be stored without acknowledgement

with "beep".
) = space.
[:] : may be replaced by any character.
fidentification]: 8 characters.

Note:

A1l characters are only overwritten.
Identification with Tess than 8 characters have to
be completed with preceding [U].

fnumber]: 10 characters; sign or [U], up to 8 digits, decimal
point )
[CR] [LF]: may be replaced by [LF] only, according to the setting

on the data transfer interface.

Note: Errors may occur if the above conditions are not exactly followed.

Sample data can be received from the Titroprocessor in the ready state as
well as during a titration.

With "silo off", sent data for "method" and "c20" will be ignored. Other
sample data are stored directly in the register.

With "silo on", the instrument reacts according to the rules for data
storing in silo memory, see page 333.
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682 Titroprocessor sends the data blocks in the same format as used by the
built-in printer (see section 3.2). The first data line denotes the source
of information

METROHM 682 TITRATOR

If data receiver is not ready to receive data from 632 Titroprocessor, the
send mode of 682 Titroprocessor can be left pressing {STOP] several times.

Automatic data print-out

def

records Key "def records" has the following inquiry sequence if
a data transfer interface is inserted:
[report / 1Indication of data blocks for automatic print-out at the
end of the titration on the built-in printer.
Entry of code numbers (up to 8).
List of code numbers:
1 parameter report
2 extensive result report with 1ist of EP's
3 measuring point 1ist (for GET; data points of
titration curves)
4 formulas and 1ist of C values
5 titration curve (for GET) with optimized scale
(data points of the titration curve)
7 short result report without 1ist of EP's
OFF no print-out on the built-in printer
see also section 3.2, page 341.
/send / Indication of data blocks for automatic transfer at the
end of titration to an external data system.
Code numbers and formats of data blocks are as above.
Titration curves cannot be sent, because of the indivi-
dual plotting properties of every system.
OFF: no print-out on external data system.
/m / Definitions for mean calculations, see page 325.
/com.var. ]/ Definition for storing a common variable, see page 326.

Two different modes for automatic transfer of data blocks
to an external data system are possible:

internal defined
external defined

. Internal defined:
Data blocks indicated in "send" are sent one after the
other with the display of 682 Titroprocessor showing
/send internal X/.
(X is the code number of sent data block.)
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. External defined:
682 Titroprocessor asks at the end of titration for
code numbers (with $N) and sends (after receiving $X)
the corresponding data block until the data system
sends "$END".
Display of 682 Titroprocessor shows:
[send_external  X/.
(X is the code number of sent data block.)

. Switching internal - external defined:
After switching on the instrument, "internal defined"
s set automatically. The controller can change the
setting with "$EXT".

Manual data transfer key "send"

Data can be sent to an external data system activating
key "send". Key "send" is only active, if data transfer
is "internal defined". Key "send" offers the same possi-
bilities as key "report" (see section 3.2, page 345),
except that the titration curve cannot be sent to an ex-
ternal data system.
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4.5 Connection of recorder

3.540.2191 analogue output interface is available for the connection of 586
Labograph. The interface is inserted in slot B of 682 Titroprocessor and
connected to the 586 Labograph as shown in Fig. 4.6.

(The inquiry sequence in key "prep steps" is extended if 3.540.2191 inter-
face is inserted, see page 402.)

682 Titroprocessor

Labograph 586
oh o8 € D E F
o o 3 4
o © o [of
0 © e = o 0o o0 B
o T oo ——r— o|lg =
! — |
print plug on: U/mV versus V./ml
3.980.2920 cable print plug off: U/mV versus t/s
Fig. 4.6

If the interface plug of 3.980.2920 cable is plugged in in slot B of 586
Labograph, dosed volume of Dosimat 1 (paper drive axis) versus measured value
is recorded. The Tength per Vyypette 1S given by the selected paper drive
speed in mm. Paper drive speed has to be = 200 mm/min.

With the interface plug not plugged in, the paper drive axis is a time axis,
"measured value vs. time" is recorded.

Such graphs can be recorded with any recorder, using the banana plugs of the
analogue output interface.

The measured value signal is transferred to the analogue output as follows:

Measuring input Analogue output
pH = 0.00 -700 mV
pH = 7.00 0 mv
pH = 14.00 +700 mV
U= +X mV +X mv
U=-Xmy -X mv
t= 0°C 0 my
At = +1 °C -20 mV
At = -1 °C +20 mv
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A third possibility for recording graphs is given with the analogue output
of 665 Dosimat: Graphs of V/ml vs. t/s, e.g. for pH stat applications. The
corresponding connections will be delivered on request.
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5. SPECIAL MESSAGES, ERROR MESSAGES, TROUBLESHOOTING

Mote: If 8 digits are entered, the last digit may be erroneous.

5.1 Special messages, error messages in display

General error messages:

blinking value

.....

The value is not in the allowed input range
(see 1ist of entries, page 604).
Exit: entering of new value or [c1ear|.

Special cases:

Jrecall  XXXXXXXX/: User memory contains no method with
the entered method identification.

/store  XXXXXXXX/: User memory contains already a me-
thod with the entered identifica-
tion. This method may be overwritten
by pressing [enter].

/delete XXXXXXXX/: User memory contains no method with
the entered method identification.

/method XXXXXXXX/: No such method is in the user
memory .

/1ink me XXXX/: No such method is in the user
memory .

A value cannot be displayed in the format indicated. (Data

may have been lost.)

Possible remedy: Switch off instrument and switch it on
after a while. Or reset calibration data
for measured quantity pH.

The following 1ist of special messages and error messages, respectively, is

alphabetical:

XXX btes missing

change buffer

check add dosimat

The method cannot be stored in the user memory because
XXX bytes are missing.

Exit: [QUIT] or [STOP].

(calibration)

The voltage difference between first and second buffer
solution is less than 6 mV.

Exit: |clear
or P] / 1QUIT] = 1 point calibration

Auxiliary Dosimat is not (properly) connected, not
switched on or exchange unit js not mounted (properly).
Exit: Correct error (or {STOP) and set "add dosimat" to
OFF).
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check titr. dosimat Titrating Dosimat is not (properly) connected, not
switched on or exchange unit is not mounted (properly).
Exit: Correct error (or [STOP]).

check electrode a) Calibration:
After error message /change buffer /, the voltage
difference is still less than 6 mV.
Exit: [STOP] or [QUIT].
b} KFT:
- KF electrode is not (properly) connected or is
defective.
Exit: {STOP].
- Resistance of KF solution is too high.
Exits and addition of a small quantity
of KF reagent or of water.

delete not acc. In key "user methods", was pressed with
display /delete /.
Exit: [clear].
El Check sum PROM IC 1 faulty
E2 Check sum PROM IC 2 faulty
E3 Check sum PROM IC 3 faulty
E4 Check sum PROM IC 4 faulty Exits
ES Check sum PROM IC 5 faulty Switch 682
E6 Check sum PROM IC 6 faulty Titropro-
E7 RAM test not OK cessor off,
E8 Wrong program on .2210 (halance correct
interface) selected error and
E9 PROM test on .2210 (balance switch on
interface not 0K again
E10 PROM test on .2210 (RS 232) not OK
ELL Wrong program on .2210 (RS 232)
selected + switches 23 and 247
E12 IEC-IF: NRFD and NDAC = H
Exit: |clear]| and correct error.
E13 Data interface: too many signs received

Exit: [cTear] (string has not been accepted).

input overrange The measured value is out of the analogue input range
(-2V...+2V) for SET and GET.

Exit: [STOP].

KFT add water The solution is in the voltage range of iodine excess
(overtitration or sample produces an oxidizing reagent).
Exit: Add water (or start of next determination with

[Gal).

1ink me not acc. In key "parameters" enter has been pressed with display
[1ink me Fis
Exit: [cTear].

method not acc. In key "smpl data", [enter] has been pressed with
"silo on" and display /method 7Ts

Exits lc]ear].
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no

no

no

no

no

no

no

no

no

no

no

analogue input

DT interface

EP set

fmla const

Tink method

man. send
meth.

meth. XXXXXXXX

printer IF

records

SC interface
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In key "def records", [enter] has been pressed with
display /m i

Exit:|c1earL

3.540.2160 analogue input interface is missing or
defective.
Exit: Switch off instrument and correct error.

3.540.2210 or 3.540.2200 data transfer interface is

missing or defective. In the actual method, there are

entries in key "def records" for "send".

Exit: and correct error or delete inguiry
"send" with keys [2nd][C-val}l9714] [cTear] [enter].
(If working with "silo on", the corrected method
has to be restored in the user memory.)

No EP is set for a SET method.

Exit: and set the endpoint.
(If working with "silo on", the corrected method
has to be restored in the user memory.)

There are no inquiries in key "fmla const".
Exit: or any allowed key for rolling inquiries.

The method asked by a 1ink is not in the user memory.

Exit: [STOPJ.

Key "send" has been pressed and data transfer is
"external defined".

Exit: {STOP] or [QUIT].

Key {GO] has been pressed with "silo on" without any
method in silo line 1.

Exit: |STOP|.

The method XXXXXXXX asked from the silo memory is not
in the user memory.

Exit: !STOP[.

3.650.0030 printer interface is missing or defective.
Exit: Switch off instrument and correct error.

There are no indications for data output in key

“def records".

Exit: [STOP] and correct error.
(If working with "silo on", the corrected method
has to be restored in the user memory.)

3.540.2191 sample changer interface is missing or
defective. In the actual method, there are entries

in key "prep steps" for "output tl", "pause 1", "output 2"

and/or "pause 2".

EXxits and correct error or delete inquiries
"output t1" with keys
12nd] [C-vaT] [9]1][cTear] [enter] and
"output t2" with keys
{2nd] [C-vaT) [cTear] Tenter].
(If working with "silo on", the corrected method
has to be restored in the user memory.)
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offset overrange The offset voltage is out of the allowed range of
-2V, .. +2V.

Exit: :

pH overrange The measured pH value is out of the allowed range of
the analogue input (-2V...+2V).
Exit: |STOP].

recall not acc. In key "user methods", [enter| has been pressed with
display /recall Fv

Exit: [clear].

silo empty Silo memory is "on" but empty.
Exit: ]STOP| and fill silo memory or switch silo "off".

silo filled Silo memory is filled.
Exity JOUITY.

store not acc. In key "user methods", has been pressed with
display /store Fa

Exit: lIclear].

system err. stack Software error.
Exit: Switch off instrument and switch it on after
a while.

system err. silo Software error with silo memory. The silo memory is
deleted.

Exit: [STOP].

t.cal.m no Pt100 Pt100 has been disconnected during measurement of
calibration temperature.

Exit: [STOP) or [QUIT].

temp. no Pt100 "measurement" of temperature MEAS temp without Pt100
Exit: |MEAS] or ]STOP].

U overrange The measured U value is out of the allowed range of
the analogue input (-2V...+2V).

Exits [STOP].
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Special messages, error messages in the print-out

General error messages:

A value cannot be printed in the format indicated

(RAM may be destroyed.)

Possible remedy: Switch off instrument and switch it
on after a while. Or reset calibra-
tion data for measured quantity pH.

The following 1ist of special messages and error messages, respectively, 1is

alphabetical:

arithmetic overflow

data error

division by zero

dummy sample size!

#EP not corresponding

FIX-EP not
corresponding

FIX-EP outside

formula missing

invalid number

manual quit

manual stop

meas pt. overflow

The digital range for calculation has been outranged.
Remedy: Check CXX (XX=00...20).

For GET in report 3 and/or 5: Spikes in the measured
data.

Calculation could not be carried out.
Remedy: Check CXX (XX=01...20).

Sample size CO0 is 0 and is used in a calculation
formula.
Remedy: Enter COO.

The number of EP's is not corresponding to the
number of EP's from the formulas.
Remedy: - for GET:
. optimize "titr. rate" and "anticip."
. change "EP crit."
. work with start criteria
- check formulas

For GET: A programmed formula has C5X without a defi-
nition for fixed endpoints.
Remedy: Define fixed endpoint(s).

A fixed endpoint lies outside the measuring range.

An RSX 1is asked for mean calculations or for a common
variable without formula FX.

Calculation is not carried out because it is out of

the digital range. (RAM may be destroyed.)

Possible remedy: Switch off instrument and switch
it on after a while.

Data output has been interrupted or stopped, resp.,
with [QUIT] or [STOPj, resp.

Titration has been stopped manually with |STOP1.

For GET: Overflow of measuring point list
(> 200 points).
Possible remedy: Work with start criteria.
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no EP1 There was no EP1 in a SET titration.
no EP2 There was no EP2 in a SET titration.
no new com.var. The common variable could not be stored according to

the indication in "def records" because the corre-
sponding result or mean value could not be calculated.

no statistic data Mean calculations are requested without values
in the mean memory.

no titration data For GET: A titration curve is requested without
titration data available.

sample unfit For KFT: The solution is in the iodine excess voltage
range at the end of the titration. The sample may
produce an oxidizing reagent. Check, if sample is fit
for KF titration.

stop #EP reached For GET: The automatic stop was due to "stop #EP".

stop volt. reached For GET: The automatic stop was due to "stop pH" or
"stop U", respectively.

stop V reached Titration stopped at the stop volume.

wrong sample Either an already titrated sample has been used in

a SET titration or the first measured value of your
sample lies outside the range of EP1 and EP2 in a SET
titration.

wrong titr.direction The titration direction was wrong in a SET titration.
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5.3 Diagnosis instructions

Die vorliegende Diagnoseanleitung erlaubt dem
Kunden die Kontrolle s&mtlicher Arbeitsfunktionen
des 682 Titroprocessors ohne spezielle Hilfs-
mittel und Priifgerite. Dies versetzt ihn in die
Lage, Fehlerguellen am Gerdt selbst zu orten,
damit Stdrungen rascher zu beheben oder einfach
den Kundenservice genauer zu informieren.

Vorgehen

- Die Diagnoseschritte sind der Reihe nach aus-
zufilhren und mit den Reaktionen des Titropro-
zessors (eingeriickt) zu vergleichen. Im "Ja'"-
Fall ist mit der ndchsten Anweisung weiterzu-—
fahren.

- Zeigt das Gerdt nicht die erwartete Reaktion
("Nein"-Fall), so empfiehlt.sich vorerst eine
Wiederholdung des Diagnoseschrittes, da auch
ein Bedienungsfehler vorliegen k&nnte. Mehr-
malige Falschreaktionen deuten jedoch mit
grosser Wahrscheinlichkeit auf eine Stdrung
hin.

- Die mit einem Dreieck ( E)) bezeichneten
Diagnoseschritte erlauben bei Wiederholungen
einen Wiedereinstieg in den Testablauf unter
folgender Voraussetzung:

Anzeige: Diagn. key #...9 (blinkt)

Wenn nicht: Taste "clear" driicken und warten

oder

das Netz AUS und nach einigen Sekunden wieder
EIN schalten. Dabei muss innerhalb 2,5 s nach
Netz EIN die Taste "0" gedriickt werden.

- Nach zweimaligem Driicken der Taste "clear"
springt das Gerdt ins Gerdteprogramm zurick.
Fiir den Wiedereinsteig in die Diagnose siehe
vorgdngigen Punkt.

Regenerieren der Anzeige

Eine einseitige Beanspruchung der Anzeige kann
die Ursache fiir unterschiedliche Helligkeit der
Leuchtpunkte sein. Die Diagnose ermdglicht des-
halb ein Regenerieren der Anzeige. Dazu wird die
"Diagnose Drucker, Anzeige" (Schritt 4.2) benutzt
und deren letzter Teil solange laufen gelassen,
bis sich ein befriedigendes Resultat einstellt.

Bendtigte Gerdte

1 (evtl. 2) Dosimat 665

1 Dosimatverbindungskabel:
3.980.3090 fiir 1 Dosimaten 665 oder
3.980.3100 fiir 2 Dosimaten
(kann auch fiir den Anschluss von nur I
Dosimaten verwendet werden)

DVM oder Linienschreiber
(nur wenn Analoginterface eingesetzt)

1 Eichspannungsgeber,
z. B, pH-Simulator 642
nicht unbedingt

erforderlich,
siehe Punkt
6.3 bzw. 6.6

Prazisionswiderstandsdekade
Pt 100-Simulator

Priifkabel 3.496.5070
" §.2108.060%

o I =

* Zubehdr wvon 642
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These diagnoses instructions allow the user to
check all the 682 Titroprocessor's functions
without requiring any specialized auxiliary or
test equipment. It is thus possible to localize
instrument malfunctions and to give precise
informations to the Service Agent.

Procedure

- Carry out the test steps one after the other and
check whether the Titroprocessor responds as
described by the indented sections of the text.
If this is the case, carry out the next step.

- If the instrument does not respond as expected
repeat the corresponding diagnosis step to check
whether it has been carried out correctly. If
the instrument's response differs repeatedly
from what it should be the instrument is likely
to be defective.

- The diagnosis steps denoted by a triangle ( E))
can be used as re-entry points for repetitions
provided the display shows:

Diagn. key #...9 (flashing).

If the above message is not in the display,
press "clear" key and wait

or
switch off and, after a few seconds, on again,
pressing "0" within 2.5 s after switching on.

— If "clear" is pressed twice, the instrument is
switched back to the Titroprocessor programme.
To re-assume diagnosis, proceed as described

above.

Regeneration of display

Under certain conditions the matrix points of the
display may show differences in brightness. To
regenerate the display, apply "Printer and display
diagnosis" (step 4.2) and leave running until the
result is satisfactory.

Instruments required

1 (or 2) 665 Dosimat(s)

1 Connecting cable for 665 Dosimat(s):
3.980.3090 for one Dosimat or,
3.980.3100 for two Dosimats
(ean also be used to connect one Dosimat)

DV or Yt recorder
(if analogue interface fitted, only)

1 Calibrating voltage generator

e.g. pH Simulator 642
not mandatory!

see item
6.3 or 6.6 resp.

1 Precision resistor switch-box
1 Pt 100 Simulator

1 Test cable 3.496.5070
L ™ 4 6.2108.060%*

* accessory of 642
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Fiir die Diagnose kdnnen die zuschaltbaren Einhei-
ten wie Dosimat, Dateninterface und Rechner ange-
schlossen bleiben.

Im Stérungsfall jedoch sind diese vom Ger#t zu
trennen und sukzessive wieder anzuschliessen.

1 Programmnummer anzeigen

1.1 Netz EIN und innerhalb 2,5 s Taste "7"
driicken

Anzeige: Alle Punkte leuchten.
Alle LEDs auf Tastatur "EIN"
Anzeige dndert auf: Prog XXX*

* Programmnummer der Software: Fiir allfdllige
Rickfragen beim Service notieren!

(Nach "Netz EIN" lduft automatisch ein
Checksummentest (flir PROM) sowie ein zer-
stdrungsfreier RAM-Test abl)

2 Diagnoseprogramm

2.1 Taste "clear" betZtigen und innerhalb 2,5 s
Taste "0O" driicken

Anzeige: Alle Punkte leuchten
Alle LEDs auf Tastatur "EIN"
Anzeige dndert auf:

Diagn. key #...9 (blinkt)

To carry out the diagnosis the plug-in units like
Dosimat, data interface and calculator may remain
connected.

In case of trouble, however, separate them from
the instrument and successively connect again.

i Displaying the programme number

1.1 Switch on and press "7" within 2.5 s

Display: All matrix points alight
All keyboard LEDs on
Display changes to: Prog XXX*

* Software programme number: Please indicate
this number when making service inquiriesl

(After the instrument has been switched on,
a check sum test of the PROM as well as a
non-destructive RAM test are carried out
automaticallyl)

2w Diagnosis programme

2.1 Press "clear" key and, within 2.5 s, the "0"
key

Display: All matrix points alight
All keyboard LEDs on

Display changes to:

Diagn. key #...9 (flashing)

[::’ 3 Diagnose Tastatur [::> 3 Keyboard diagnosis

3.1 Taste "0" driicken

Anzeige: Diagn. key

3.2 Taste "enter" driicken

Anzeige: Matrix code

3.3 Alle Tasten in beliebiger Reihenfolge driik-
ken und mit dem Matrixcode (XX) fiir das
Tastenfeld vergleichenl

3.1 Press "0"

Display: Diagn. key @

3.2 Press "enter" key

Display: Matrix code

3.3 Press all the keys in arbitrary sequence and
compare resulting display with the keyboards
matrix code:

00 | 01 |02 | 03 07 | 4o | 41 | 42| 43 | uy ] 45
01|12 s3 17 [ 50 | 51 52 |
02|23 25 [ 26| 27| 60 | 61 | 62

03 (|3 u]s]%]m] 0|17

Achtung: Im Tastenfeld sind alle m8glichen
Tastenpositionen aufgefiihrt.

Anzeige: Matrix code XX
3.4 Austritt aus "Diagnose Tastatur": Taste
"clear" zweimal betitigen und warten

Anzeige: Diagn. key @#...9 (blinkt)

Please note: The above matrix code comprises
all possible key positions.

Display: Matrix code XX
3.4 Leave keyboard diagnosis by pressing "clear"
key twice and wait

Display: Diagn. key $...9 (flashing)
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D4.

4.

Diagnose Drucker, Anzeige

Taste "1" driicken

Anzeige: Diagn. key 1

Taste "enter" driicken

Anzeige: Diagn. Printer

Der gesamte Zeichenvorrat wird ausgedruckt
{abwechselnd links- und rechtsblindig):

BHECOEFG

fabicdet s

Arf A

Anschliessend wird der ganze Zeichenvorrat
als Laufschrift angezeigt (siehe: Ausdruck
Printer) Anzeige inkl. Sonderzeichen!l Die
LEDs auf der Tastatur leuchten abwechselnd
fir ca. 400 ms. Nach 5 Umgdngen leuchten
alle Punkte der Anzeige, und ein "Space"
wandert von rechts nach links.

Durch Driicken der Taste "5" kann in beiden
Anzeigetests die Bewegung der Anzeige an-
gehalten und wieder gestartet werden.
Driicken der Taste "5" 18st ein "Beep"--
Signal aus.

Austritt aus "Diagnose Drucker, Anzeige":
Taste "clear" driicken und warten

Anzeige: Diagn. key f...9 (blinkt)

Diagnose Analogausgang (nur wenn einge-
baut, sonst weiter mit Schritt &)

DVM oder Linienschreiber an Analogausgang

anschliessen

Taste "5" driicken

Anzeige: Diagn. key 5

Taste "enter" driicken

Anzeige: An.out.key 1...2 (blinkt)

Taste "1" driicken

Anzeige: An.out.key 1

Taste "enter" driicken
Anzeige: An.out. 0000mv

DVM oder Linienschreiber zeigt 0 mv

(Toleranz: *0.5 mV)
Taste "clear" driicken
Anzeige: An.out. 1000mv
DVM oder Linienschreiber zeigt 1000 mV
(Toleranz: + 1 mV)
Taste "clear" driicken
Anzeige: An.out. 2000mv

DVM oder Linienschreiber zeigt 2000 mv
(Toleranz: + 1 mv)

y
F .

>

1

Printer and display diagnosis

Press "1"

Display: Diagn. key 1

Press "enter"

Display: Diagn. Printer
The whole set of symbols available is

printed out, alternatingly adjusted to the
left or right margins:

After the printer has stopped, the whole
set of symbols (including special symbols,
see printer output) is shown as a moving
display. The keyboard LEDs go on sporadi-
cally one after the other for approximately
400 ms. After five turns of the symbols,
all points of the display come alight and a
space moves from right to left.

By pressing "5" the moving display can be
stopped and restarted during the two above
display tests. Pressing "5" also triggers
the KF Processor's buzzer signal.

Leave printer and display diagnosis by
pressing key "clear" and wait

Display: Diagn. key §...9 (flashing)

Diagnosis of analogue output (only if
fitted, otherwise go on with item 6)

Connect DVM or xy-recorder to the analogue
output E

Press key "5"

Display: Diagn. key 5

Press "enter"

Display: An.out.key 1...2 (flashing)

Press key "1"

Display: An.out.key 1

Press "enter"

Display: An.out. 0000mv

DVM or xy-recorder reads O mV
(Tolerance: *0.5 mv)

Press "clear"

Display: An.out. 1000mv

DVM or xy-recorder reads 1000 mVv
(Tolerance: * 1 mv)

Press "clear"

Display: An.out. 2000mv

DVM or xy-recorder reads 2000 mv
(Tolerance: + 1 mv)
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.4.3 Taste "clear" driicken

Anzeige: An.out.key 1...2 (blinkt)

5 Taste "2" driicken

Anzeige: An.out.key 2

. 6 Taste "enter" driicken

Anzeige: An.out. ramp

DVM zeigt eine wechselnde Anzeige von
+2 - =2V

Linienschreiber schreibt entsprechende
Rampe

Anzeige wechselt anschliessend auf:
An.out.key 1...2 (blinkt)

W 7 Taste "clear" driicken

Anzeige: Diagn. key @...9 (blinkt)

Diagnose Analogeingang [::>

e Taste "6" driicken

Anzeige: Diagn. key 6

.2 Taste "enter" drilcken

Anzeige: An.inp.key 1...6 (blinkt)

.2.1 Taste "1" driicken

Anzeige: An.inp.key 1

.2.2 Taste "enter" driicken

Anzeige: Offset 0000.0mV (Tol. 13 mV)

.2.3 Taste "clear" driicken

Anzeige: An.inp.key 1...6 (blinkt)

.3 Messeingdnge I und II priifen

Messeingang I mit in Puffer getauchter
Elektrode oder Uber Kabel 6.210B.060 mit
pH-Simulator verbinden.

.3.1 Taste "2" driicken

Anzeige: An.inp.key 2

.3.2 Taste "enter" driicken

Anzeige: Inputl XXXX.XmV
(angelegte Spannung + Offset,
Toleranz: +0.5 mV)
Simulator auf 1000 MOhm: Spannung muss
innerhalb der Toleranz bleiben.*

.3.3 Taste "clear" driicken

Anzeige: An.inp.key 1l...6 (blinkt)

Diesen Test unbedingt nur mit hochohmigem
*Kabel, z. B. 6.2108.060, durchfithren. Ueber
den Adapter 6.2104.000 (im Zubehdr zum 682)
kdnnen auch die Kabel 6.2105.020 und .030
verwendet werden.

.4.3 Press "clear"

Display: An.out.key 1...2 (flashing)

+ D Press key "2"

Display: an.out.key 2

.6 Press "enter"

Display: An.out. ramp

DVM reading alters stepwise from +2 V to
-2V

xy-recorder traces a ramp

Then display changes to:
An.out.key l...2 (flashing)

il Press "enter"

Display: Diagn. key #...92 (flashing)

Diagnosis of analogue input

ik Press key "6"

Display: Diagn. key 6

.2 Press "enter"

Display: An.inp.key 1l...6 (flashing)

.2.1 Press key "1"

Display: An.inp.key 1

.2.2 Press "enter"

Display: Offset 0000.0mV (Tol. 13 mV)

.2.3 Press "clear"

Display: An.inp.key 1...6 (flashing)

.3 To check measuring inputs I and II

Connect electrode to measuring input I (:)
and immerse it into a buffer or, use
pH-simulator with cable 6.2108.060.

3.1 Press key "2"

Display: An.inp.key 2

.3.2 Press "enter"

Display: Inputl XXXX.XmV

(voltage applied + offset,

tolerance: 0.5 mV)
Simulator to 1000 Mohm: woltage must re-—
main within tolerance.*

.3.3 Press "clear"

Display: An.inp.key 1...6 (flashing)

Carry out this test with the high insulated
cable only, e.g. 6.2108.060. Via the adapter
6.2104.000 (in the accessory of 682) also
the cables 6.2105.020 and .030 can be used.
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Messeingang II (;) mit Elektrode oder
pH-Simulator verbinden

Taste "3" driicken

Anzeige: An.inp.key 3

Taste "enter" driicken
Anzeige: Input2 XXXX.XmV
(angelegte Spannung + Offset mit umge-

kehrter Polaritit, Toleranz: *0.5 mV)

Taste "clear" drilicken

Anzeige: An.inp.key 1l...6 (blinkt)

Beide Messeingdnge (:) 2 mit je 1
Spannungsgeber (in PUffer Hetauchte Elek-
trode oder Simulator) verbinden. (Weitere
M&glichkeit: Einen der beiden Eingdnge
kurzschliessen).

Taste "4" driicken

Anzeige: An.inp.key 4

Taste "enter" driicken

Anzeige: Inl-In2 XXXX mV
(Differenz der angelegten Spannung,
zeigeformat ist 3 1/2 stellig d. h.

Wert max. 1999)

An-

Taste "clear" driicken

Anzeige: An.inp.key 1...6 (blinkt)

Diagnose des Pt 100-Einganges

Pt 100-Temperaturfiihler, Pt 100-Simulator
oder Prizisionswiderstandsdekade an den Pt
100-Eingangen G) + e anschliessen.

Taste "5" driicken

Anzeige: An.inp.key 5

Taste "enter" driicken
Anzeige: Temp. —XXXX.XmV
({entsprechend dem eingestellten Wider-

standswert x 5)

Connect electrode or_pH-simulator to
measuring input II (:5

Press key "3:

Display: An.inp.key 3
Press "enter"
Display: Input2 XXXX.XmV
(voltage applied + offset, with reversed
polarity, tolerance: *¥0.5 mV)
Press "clear"

Display: An.inp.key l...6 (flashing)

measuring input + (Use electrode(s)
immersed into bufTer or simulator(s)).
(Further possibility: short-circuit one of
the two inputs.)

Connect two Voltaje generators to each

Press key "4"

Display: An.inp.key 4

Press "enter"

Display: Inl-In2 XXXX mV
(difference of the applied voltages,

3 1/2 digit display i.e. max. value
1999)
Press "clear"

Display: An.inp.key 1...6 (flashing)

Diagnosis of Pt 100-input

Connect Pt 100-temperature sensor, Pt 100--

simulator or precision resistor switch-box
to Pt 100-inputs @ 4 .
ngn

Press key

Display: An.inp.key 5

Press "enter"

Display: Temp. —XXXX,XmV
(corresponding to selected resistance
value x 5)

pt 100 Einstellung/setting l Widerstandswert/resistance | Anzeige/display

0° = 100.0 Ohm -0500.0 mv
20° 2 107.79 Ohm -0538.9 mv
40° 2 115+53 Ohm -0577.6 mV
60° 2 123723 Ohm -0616.1 mV
80° B 130.89 Ohm -0654.4 mv
100° 2 138.50 Ohm -0692.5 mV

Taste "clear" drilicken 6.6.3 Press "clear"
Anzeige: An.inp.key 1l...6 (blinkt) Display: An.inp.key 1...6 (flashing)
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6.7 Diagnose des KF-Eingangs
KF-Messeingang (:) mit Prizisionswider-
standsdekade* verbinden. Widerstand 0
einstellen.

6.7.1 Taste "6" driicken

Anzeige: An.Inp.key 6

6.7.2 Taste "enter" driicken

Anzeige: KF-Inp. 0000.0mvV (Tol., +1 mV)

6.7.3 R-Dekade auf 6190 Ohm einstellen

Anzeige &dndert auf KF-Inp. 0300.0mV
(Tol. *5 mV)

6.7.4 Taste "clear" betitigen
Anzeige: An.inp.key 1l...6 (blinkt)
Taste "clear" betdtigen

Anzeige: Diagn. key @...9

T Diagnose Ein-/Ausgang-Interface [::>

Pl Betriebsbereiten Dosimaten 665 (evtl. Do-
simaten 1..4 iber Standardkabel 3.980.3090
bzw. 3.980.3100) anschliessen

Ts 2 Taste "8" driicken

Anzeige: Diagn. key 8

T3 Taste "enter" driicken
Anzeige: Dosimat (1.4)? (blinkt)

(entspr. au priifenden Dosimaten 1..4)

T4 Taste filir gewilinschten Dosimaten (1..4)
driicken

Anzeige: Dosimat X

Fehleranzetge:

- 'mo Dosimat' wenn gewdhlter Dosimat
nicht angesehlossen oder nieht einge-
schaltet

- 'mo Ezch. Unit' wenn Wechseleinheit
nicht aufgesetat

2= 'Parity Error' - LF nicht empfangen
- 'Reeceive Error' } - Fehler im 665
- Stdrimpuls

TnD Taste "enter" driicken
Anzeige: Exch. Unit X ml

X entspr. der aufgesetzten Wechselein-
heit

* Steht keine Widerstandedekade zur Verfiigung,
Indikatorelektrode am Elektrodeneingang belas-
sen und Anleitung bis Punkt 6.7.2 durchfiihren.
Dann die Platindrdhte der Indikatorelektrode
sorgfdltig mit Priifelipe und Laborkabel kura-
schliessen;

Die Anzmeige am 682 zeigt einen niedrigen Span-
nungswert (<10 mV) an.

Tl

Diagnosis of KF-input

Connect precision resgistor switch-box* to
KF-measuring input via cable
3.496.5070. Select resistance 0.

Press key "6"

Display: An.Inp.key 6

Press "enter"

Display: KF-Inp. 0000.0mV (tol. *1 mV)

Select 6190 ohm at resistor switch-box
Display changes to KF-Inp. 0300.0mv
(tol. *5 mVv)

Press "clear"

Display: An.Inp.key 1...6 (flashing)

Press "clear"

Display: Diagn. key @#...9
Diagnosis of input/output interface

Connect Dosimat 665 perhaps Dosimats 1..4
via standard cable ( 3.980.3020 or 3.980.
3100) and switch on.

Press key "8"

Display: Diagn. key 8

Press "enter"
Display: Dosimat (1.4)? (flashing)

(referring to Dosimats 1..4 under test)
Press key for desired Dosimat (1..4)

Display: Dosimat X

Fault indiecation:

- '"no Doeimat' if selected Doeimat not
conected or not switehed on

- 'no Exeh. Unit' 1if exchange unit not
inserted

- Parity Error - LF not received

- Receive Errvor } - error in 665

- interference

Press "enter"
Display: Exch. Unit X ml

X depending on emchange unit fitted

*# If no resistor switch-box ig available, leave
the indicator electrode plugged into the "Elec-
trode"” input and carry out inetructions up to
point 6.7.2. Then carvefully short the two pla-
tinum rods of the indicator electrode by means
of test clips and ecable:

Display of 682 shows a low voltage (<10 mV).
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Taste "clear" driicken und warten

Anzeige: Dosimat (1.4)? (blinkt)

Wenn vorhanden weiteren Dosimaten anwdhlen
und priifen (7.4); wenn nicht vorhanden,
welter bei 7.9.5.

Taste "clear" driicken und warten

Anzeige: Diagn. key ©...9 (blinkt)

Diagnose "Batterie"

Taste "9" driicken

Anzeige: Diagn. key 9

Taste "enter" driicken

Anzeige: bat. ready for t

Netz "AUS" und ca. 5 s warten, dann

Netz "EIN" und innerhalb 2,5 s Taste "9"
(Batterietest) driicken

Anzeige: Alle Punkte leuchten

Anzelige: bat. test ok

Taste "clear" driicken und innerhalb 2,5 s
Taste "O" driicken

Anzeige: Alle Punkte leuchten
Alle LEDs auf Tastatur "EIN"
Anzeige dndert auf:

Diagn. key @...9 (blinkt)

Diagnose Datenschnittstelle (nur wenn ein-
gebaut, sonst weiter bei Schritt 10)

Die "Diagnose Datenschnittstelle" erlaubt
das Ueberpriifen des Interfaces fiir die

Dateniibertragung (3.540.2200 oder ..2210
an Platz E).

Diagnose "Senden"

Voraussetzung: Empfénger bereit zum Emp-

fang von Datenl

Beispiel flir Listing von HP 85

682 +~ HP 85
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k.

i

Select Code Ffiir/
for Interface
HP 82 939 A

8.4

BB

>

Press "clear" and wait

Display: Dosimat (1.4)? (flashing)

If available, select and check further

Dosimat (7.4); otherwise go on with item
7095,
Press '"clear" and wait

Display: Diagn. key @#...9 (flashing)

Battery diagnosis

Press "9"
Display: Diagn. key 29
Press "enter"

Display: bat. ready for t

Switch off and wait for appr. 5 s, then

Switch on and press "9" (battery test)

within 2.5 s

Display: all matrix points alight
Display: bat. test ok
Press "clear" and, within 2.5 s, the "O"

key

Display: All matrix points alight
All LEDs on keyboard on

Display changes to:

Diagn. key $...9 (flashing)

Diagnosis of data interface (if no inter-
face is installed, continue with step 10)

This diagnosis allows to check the

installed interface for data transfer
(3.540.2200 or ..2210 at location E).

Diagnosis "send"

Condition: Receivers ready to accept datal

Listing example for HP B85

Gerédteadresse 682
device address 682
(3.540.2200)
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Taste "3" driicken

Anzeige: Diagn. key 3

Taste "enter" drilicken

Anzeige: Data-IF, send

Beliebige Zifferntaste betdtigen

Anzeige: Data-IF, send ok
Empfénger zeigt an oder druckt:
TEST DATA-IF

Schritt 9.1.4 kann beliebig oft wieder-
holt werden.

Taste "clear" driicken

Anzeige: Diagn. key ¢...2 (blinkt)

Diagnose Empfangen

Voraussetzung: Sender bereit zum Senden
von Datenl

Beispiel fiir Listing wvon HP 85

HP 85 + 682

U3 ING

Z6 0IM BFC1G847
4@ ISP “"TEHET="
58 JHFUT E#

A OUTPUT 25d
TEOGOTO 448

a3 EMD

Select Code fiir/
for Interface

HP 82 939 A
Taste "4" driicken
Anzeige: Diagn. key 4
Taste "enter" drlicken
Anzeige: Data-IF; receive
Am Datensender (z. B. HP B5) beliebigen

Text mit max. 24 Zeichen (incl.
zungszeichen) eintippen.

Begren-

Der ibertragene Text erscheint in der
Anzeige des 682.

Taste "clear" driicken

Anzeige: Diagn. key ¢...9 (blinkt)

Diagnose Waagenanschluss
(nur wenn eingebaut, sonst weiter mit
Schritt 10.2)

vl

i

Press "3"

Display: Diagn. key 3

Press "enter"

Display: Data-IF, send

Press any figure key
Display: Data-IF, send ok

Receiver displays or prints:
TEST DATA-IF

Step 9.1.4 can be repeated as often as
desired

Press "clear"

Display: Diagn. key $...9 (flashing)

Receiving diagnosis

Reguirement: transmitter ready for data

transmission

Listing example for HP 85

E+

Gerdteadresse 682
device address 682
(3.540.2200)

>

Dieser Diagnoseschritt erlaubt das Ueber-

priifen des Interfaces fiir den Waagenan-
ansehluss (GS 3.540.2210 auf Platz D)

Taste "2" driicken

Anzeige: Diagn. key 2

10.

10

vl

Press "4"
Display: Diagn. key 4
Press "enter"
Display: Data-IF; receive
On data transmitter (e.g. HP 85) key in any

arbitrary text with max. 24 characters

(incl. delimiter).
The transmitted text appears on the 682
display.

Press "clear"

Display: Diagn. key ¢...9 (flashing)

Diagnosis of balance interface
(if no interface is installed,
with step 10.2)

continue

This diagnosie step allows to check the

installed interface for balance connection

(board 3.540.2810 at location D)

Press "2"

Display: Diagn. key 2
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10.1.1 Taste "enter" driicken
Anzeige: Diagn. balance
10.1.2 Uebernahmetaste (Waage) betdtigen
672 Titroprocessor "heep"
Wigeresultat wird in die Anzeige liber-
nommen
10.1.3 Taste "clear" driicken
Anzeige: Diagn. key ¢...9 (blinkt)
10.2 Taste "clear" driicken
Anzeige: Geritegrundzustand (Methode,
die zuletzt im Arbeitsspeicher war)
Sdmtliche Testverbindungen entfernen
TESTENDE
s 5 RAM-Test

¥

Falls die Diagnose Batterie (Punkt 8) ne-
gativ verliuft oder der Verdacht besteht,
dass das Gerdt gespeicherte Daten ver-
liert, so kann zusdtzlich der Galpat
RAM-Test durchgefiihrt werden. Es ist aber
zu beachten, dass in diesem Fall die
gespeicherten Methoden im User Memory
geldscht werden!

Netz aus
Gerdt dffnen:
Netzkabel an der Riickwand herausziehen.

An der Rlickwand 2 Schrauben M4 heraus-
drehen.

Netzschalter eindriicken und gleichzeitig
das Deckblech vorsichtig nach vorne ab-
kippen und abheben¥.

Sollte bei (unsachgemdssem) Abheben des Deck-
bleches die Plexiglaskappe an der Netzschalter-—
Drucktaste abspringen, so kdnnen die beiden
evtl. herausgefallenen schwarzen Blendenteile
in der Senkrechtlage (Gerdt auf die Riickwand
legen) wieder eingesetzt und die Kappe aufge-
steckt werden.

10.

10.

10.

10,

ENI

1L.

*

1.1 Press "enter"
Display: Diagn. balance
1.2 Actuate transfer button (balance)
672 Titroprocessor "beep"
Sample weight is transferred into the
display
1.3 Press "clear"
Display: Diagn. key $...9 (flashing)
2 Press "clear"
Display: basic state of instrument
(method that has been in the working
memory before)
Remove all facility connections
D OF TEST
RAM test

If the battery diagnosis (item 8) is
negative or if there is reason to suspect
that the instrument looses stored data,
the Galpat RAM-test can be carried out as
additional test. However, take note that
this test deletes all methods stored in
the User Memory!

Power off
Open instrument:
Withdraw power connector from rear panel.

Remove 2 screws M4 at the rear panel.

Depress mains switch and simultaneously
hinge the cover plate forward and 1lift off
carefully*.

If the cover plate is removed without due care
and the perspex cap on the mains power
pushbutton jumps off, the two black partitions,
should they drop out, can be replaced vertically
by laying the instrument on its back and then
snapping the cap in place.



12.

Schalter S 1/1 (auf Anzeigeschaltung
3.650.0050 links oben) auf on

normal C)hJ

OFF | x | x

galpat
RAM Test

OFF x

Netz ein

Auf der Anzeige erscheint zuerst der An-
zeigetest (Punktemuster) und anschlies-
send das Datum (Monat, Tag) und die Zeit
(h, min, s). Alle LEDs auf der Frontplat-
te sind eingeschaltet: der RAM- Test
13uft (Dauer ca. 46 min). Bei positivem
Verlauf werden anschliessend alle LEDs
geldscht. Erscheint eine Fehleranzeige
'GTE # mit Adresse' (wird zudem jede
Minute mit 'beep signalisiert), so muss
der Metrohmservice angefordert werden.

Vorgehen zur Riickkehr zum normalen Pro-
gramm, s. 12.

RAM-Initialisierung

In bestimmten Fdllen (z. B. beim Aus-
tausch des Programms, nach dem RAM-Test
oder bei StSrimpulsen) kann es passieren,
dass das Programm hei 'Netz ein' nicht
richtig initialisiert wird. In diesen
Fillen soll daher das RAM wie folgt
initialisiert werden:

(Schalter 8 1/1 auf on, siehe Tabellen
unter 11.)

Netz aus— und (nach ca. 5 s) wieder ein-
schalten.

Abwarten, bis Uhr wieder in der Anzeige
erscheint.

Netz aus
Schalter S 1/1 aus (s. oben)

Bei Wiedereinschalten erscheint das nor-
male Programm mit 'GET pH XXXXXXXX'

Programm im User Memory sowie Datum und
Zeit wieder eingeben.

12,
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Set switch 8 1/1 (on display board
3.650.0050 at the left hand-side above) to
ON

beliebig
any

beliebig
any

Power on

The display test (dotted pattern) is
displayed first, followed by the date
(month, day) and time (h, min, s). All
LED's on the front panel are alight,
signalling that the RAM test is in process
(duration about 46 min). In case of an
error message "GTE #F with address", which
is signalled additionally every minute hy
an audible "beep", call for the Metrohm
service.

Procedure to return to the normal program,
see 12.

RAM initializing

It may happen in certain cases that the
program is not initialized correctly after
"power on" (e.g. when changing the pro-
gram, after performing the RAM test or

because of interferences). In such a case
the RAM can be initialized as follows:

(Switch § 1/1 to ON; see tables in item
11.)

Power off and (after about 5 s) on again.
Wait until the clock is displayed again.

Power off

Switch § 1/1 to "off" (see above)
Power on

The normal program is displayed again

(GET pH )90 0:0,6.0.0.8)]

Enter program in user memory and also date
and time again.
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6. APPENDIX

6.1 Technical data

Measuring range
pH value
voltage
temperature

Measuring error

pH value, voltage
absolute
as a function of
ambient temperature

Temperature
absolute
as a function of
ambient temperature

Amplifier
input resistance
offset current
offset voltage drift
as a function of
ambient temperature
as a function of time

Serial rejection 50 Hz
Common mode rejection 50 Hz
Input I parallel
Input I1I
Polarisation current
Data memory

Display

Printer

- 601 -

0.00...14.00 (pX = -20.00...+20.00)
= -2000...0...+2000 mv
temp = 204040, .. $200.0 °C

L omiy oo
==
I

+ 1074
typ. 20 pvV/K
< 0.1 °C

typ. 0.002 °C/K

app. 1013 Q
app. 3 x 10713 a

typ. 20 uv/K

0 uv

Note:

Every time the keys [STOP| and
are actuated, any offset voltage drift
is automatically taken into account.

89 B
115 dB

90 dB
50 uA (can be changed)
non-volatile

vacuum fluorescence display, 16 charac-
ters, 5 x 7 point matrix

thermal printer, 24 characters per line,
5 x 7 point matrix
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Power supply

voltage U =100, 120, 220, 240 V + 10 %
(changeable)

frequency f = 50...60 Hz

consumption S app. 50 VA (with printer running)

fuses safety fuse ¢ 5 mm, 20 mm long

for 100, 120 V: 1.6 A (slow)

for 220, 240 V: 0.8 A (slow)
thermal fuse:

if this fuse responds, please

ask for METROHM Service

Safety specifications construction in accordance with
safety specifications of IEC
PubTication 348

Dimensions
W x hxd 365 mm * 147 mm * 455 mm

Weight app. 8.3 kg
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6.3 Guarantee

Under the METROHM guarantee, all faults which can be proved to be due to ma-
terial, constructions or manufacturing defects occurring within 12 months of
the day of delivery will be repaired free of charge in our works. Only freight
charges will be invoiced to the customer.

Inspection work not necessitated by material or manufacturing defects will be
charged for, even during the guarantee period. For components of outside ma-
nufacture, in so far as these form a major part of the apparatus, the guaran-
tee conditions of the outside manufacturer will be held valid.

For performance and accuracy guarantees, the technical data given in these
Operating Instructions will be held binding.

If damage to a package is visible on delivery, or if transport damage is ob-
served when the goods are unpacked, the suppliers should be informed at once
and a written statement should be made out. In the absence of an official da-
mage report we cannot be held Tegally responsible for the cost of replace-
ments.

When returning apparatus and accessories for servicing, etc., the original
packaging materials should be used as far as possible. Before being embedded
in shavings or similar material, parts should be wrapped so as to protect
them against dust (for instruments and apparatus units a plastic bag is in-
dispensible). The guarantee does not cover damage due to unsuitable or care-
Tess packaging.
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6.3 List of entries

prep
steps

para-
meters

Entry

TITRATION METHODS:
output tl

pause 1

output t2

pause 2

add dosimat

add v

pause

titr. dosimat
electr. input

MEAS:

t(print)
el.cal. 0/1 ?
reset cal.0/1 ?
t.cal.

pH(S) 1

pH(S) 2

MEAS:
temp.

KFT:
t(delay)
extr. time
stop V
temp.

EP

GET:

titr. rate
anticip.
stop V

stop pH
stop U

stop #EP
start V
start pH
start U
start slope
start slope
EPA/B pH
EPA/B U
temp.

EF crit.
Tink me

- 604 -

Input range

see page 402

0...9999 s

see page 403
0...9999 s

1...4, OFF
.00...99.99 ml
0...9999 s

1...4

1z 25 12

0:..9999 s, OFF
0; 1

0; 1
-20.0...+200.0 °C
0.00...+20.00
0.00...+20.00, OFF

-20.0...+200.0 °C

Bes99 8

0469999 8
+0154+.99:99 ml, OFF
-20.0...4200.0 °C
190...1000 mv

see page 309
0...99

.00...99.99 m1, OFF
.00...+20.00, OFF
0...+2000 mV, OFF
1...9, OFF
.00...99.99 ml
.00...+20.00, OFF
0...+2000 mY, OFF
.00...9.99 M1, OFF
0...999 mV/ml, OFF
0...+20.00, OFF
0...+2000 mV, OFF
-20.0...+200.0 °C
1...8, OFF

method from user
memory, OFF

Initial value

OFF
0 s
OFF

OFF
.00

Lol e =]

OFF
0

0
25.0
OFF
OFF

25.0

10 s
0s
99.9
25.0

ml

°C

°C

9 ml
°C

250 mvy

1 ml
0
99.9
OFF
OFF
OFF
.00
OFF
OFF
OFF
OFF
OFF
OFF
25.0
3

OFF

/min

9 ml

ml

°C
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def

2 o 3

fmla
const

|

smpl
size

smpl
data

Entry

SET:
EP1 pH
ERL U

dyn. ApHl or 2

dyn. AUl or 2
drift 1 or 2
t(delay)

EP2 pH

EP2 U

temp.

stop V

link me

report
send

m

com. var.

sample #
beep
time
date

CXX

coo

silo line
method

id.#1, Id.#1

id.#2, Id.#2

c20

c00, COO

- 605 -

Input range

.00...%20.00
0...+2000 mV
.00...20.00, OFF
..2000 mV, OFF
.3...99.9 mV/s
..99 s, INF
.00...+20.00, OFF
0...+2000 mV, OFF
-20.0...+200.0 °C
.00...99.99 ml, OFF
method from user
memory, OFF

(@ e ]

see page 324
see page 411
see page 324
see page 324

0+++9999
1...9, OFF
hh-mm
yy-mm-dd

0...+8 digits plus
decimal point

0...+8 digits plus
decimal point and
unit

1...40, 99
identification
which is used in
the user memory

up to 8 ASCII
characters

up to 8 ASCII
characters

0...+8 digits plus
decimal point

0...+8 digits plus
decimal point and
unit

Initial value

OFF

OFF

OFF

OFF
10.0 mV/s
10 s
OFF

OFF
25.0 °C
99.99 ml
OFF

2
OFF
RS1; 99

OFF
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Entry Input range Initial value
recall identification -

which is used in
the user memory

store up to 8 ASCII -
characters
delete identification -

which is used in
the user memory
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6.4 Positions on 3.540.2191 interface

3.540.2191 extern Funktion/Function 682
Ausgidnge/ e25 Ausgang/output Nr. |
outputs
3 e22 Ausgang/output Nr. I ) .
— - > L = aktiv/active
e23 Ausgang/output Nr. [ll
_{’_
024 Ausgang/output Nr. IV
—
Impulslange/pulse
vV 16V width:
. 240ms * 40 ms
|c 30 mA 026
—— Stop = L (250 ms)
Ausginge/ Anschluss 586
outputs e13 Schreibstift senkeny
G lowering of recorder-pen = L
eld Schreibstift heben/
T lifting of recorder-pen = L
el5 Papiervorschubsteuerung ext./
= paper feed control extern = L
el6 Stand by = L
_"_.
vV 16V
CEQ el7 Vorwirts/forward = L
Ic 30mA  —¢—
el9 Ruckwirts/backward = L
___{’_
Papiervorschubimpulse extern/
e20
— paper feed pulses from external
Analog-Signal ,‘318 ov*
| = 5mA
e21 U analog
. as 96 = > i
Eingdnge/ i L = Stop(= 1.25%)
Inputs
7415368 e’/ L=GO(=1.25)
e8
__.-_“._
e9
T el0
0V
Spannungen/ ed/e5 ov
voltages
e3
D G +5V
Datumidate Steuer-Ein- und Ausgdnge/Control Inputs and Outputs
24.1.87 PSM 1-Analogausgang/Fernsteuerung mit 682
) PSM1 Analogue Output/Remote Control with 682
HrMetrohm 3.540.2191/682 4E1




6.5

Sta
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List of accessories

ndard accessories of 682 Titroprocessor

el T

=

interconnecting cable, 682 Titroprocessor - 665 Multi-Dosimat

adapter cable with type E socket and type F plug
rolls of thermal paper, 57 mm wide, 35 m Tong
spindle for thermal paper roll
mains cable with CEE(22),V straight cable socket;
cable plug to customer's order:

type SEV 12 (Switzerland ...)

type CEE(7),VII (Germany ...)

type NEMA/ASA (USA ...)
dust cover
instructions for use
file with application examples

Options:

KF

equipment for 682
consisting of:

double platinum electrode
titration vessel (20 ml)
titration vessel (50 ml)
titration vessel 1id

drying tube

septum stopper

sets of septa

screw nipple

stoppers with nipple

set of various 0-rings
Teflon stirring bars (16 mm)
Teflon stirring bars (25 mm)
weighing spoon made of glass
bottle containing molecular sieve (250 g)

RN WER RN e

Sample Changer interface

Bal

interconnecting cable

ance interface

interconnecting cable:

Sartorius, bit parallel/decade-serial data output
Sartorius, serial data output (RS 232 C/V 24 S)
Mettler, data output 03, 05, 011 (CL) or 016
Mettler, data output 017 (CL)

Mettler, data output 011 (RS 232 C)

Sauter, data output 03

Dosimat interface

interconnecting cable for 1 x 665 Dosimat
interconnecting cable for 2 x 665 Dosimat

oy Oy oY W

Oy Oy OV Oy

oOYohnO OO OO OYOYOYOY O OO0

W w W w w w

www

.682.

.980.
.2104
- 2237
.2241

.2122.
2122 .
+2122s
B B

.5609.

+U338.
.1415,
.1415,
.1414.
.1403.
.2730
.1448,
#2430
.2730
.1244
+1903
1903
.2412
.2811

.540.
.980

.540.

- 280,
.980.
=980
.980.
380,
.980.

.540.
.980.
.980.

0010

3090
.000
.020
.000

020
040
070
250

000

000
220
250
030
040
.020
010
.010
.030
.040
.020
.030
.000
.000

2191

«2930

2210

2770
2850
2780
2790
2800
2780

2170
3090
3100
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Data transfer interface, RS 232 3.540.2210
Data transfer interface, IEC 3.540.2200
interconnecting cable, available from specialized dealers
rear panel 4.682.0160
Recorder interface 3.540.2191
interconnecting cable 3.980.2920

Interconnecting cable

for Sample Changer and 586 Labograph 3.980.2990
for 671 Switch Box 3.980,3020
for Sample Changer and 671 Switch Box 3.980.3030
for 586 Labograph and 671 Switch Box 3.980.3040
for Sample Changer and 586 Labograph and 671 Switch Box 3.980.3050
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6.6 Index

Texts which are in the display are designated with /
on the print-out with "

Accessories

/add dosimat /
[add ¥ _f
Analogue input
Analogue output
/anticip. J

"arithmetic overflow"

Automatic
data transfer
equivalence point
evaluation

reports
aux funcs
Balance connection

[beep f
/XXX _btes missing/

/C00 7
/€20 /
JUXX _if
Cables

Calculations
Calibration
data

report
reproduction
reset

/change buffer /
/check add dos. /
Jcheck titr. dos. /
/check electrode /
[cTear]
Jcom.var. 7
common variable
Connecting

balance

cables

Dosimat

external data system

measuring sensors

power

recorder

Sample Changer
Coupling of methods
Cursor
Curves
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Page

608
301
301
104,401
402,413
309
505

411

310,314
324,341
340

406
340
501

331 ff
335
320,323
608

320

302
302,341,
345

341

345

303

501

502

503

502

214

324

326

406
608
103,408
409
104
102
413
402
310,316
214
344

" and keys with [___].

Data

input

output

point 1ist

reproduction

transfer
/date i
def records]
delete]
/deTete not acc. /
Deleting

formulas

silo lines

user methods
Diagnosis
Differential potentiometry
"division by zero"
Dosimat connection
/drift ]
Drift

in calibration

in SET
"dummy sample size!"
/dvn. ApH /
/dyn. AU

/
[EX /
/
/

/el.cal. O/1?
/electr.input
Electrodes
Endpoint titration
[enter]
/EPA /
/EPB /
JEP crit. /
"#EP not corresponding”
[EP pH /
[EP_U /
Equivalence point
criterion
number of
titration
Error messages
External control
[extr.time /

Final volume

Fixed endpoints

"FIX-EP not correspoinding"
"FIX-EP outside"

Page

301 ff
341 ff
341
345
409
340
324
214
502

321
338,339
329
507
221
505
103,408
315

302
315 Ff
505
315
315

502
302
301
104
316
214
310
310
310
505
3158
315

310
309
311
501 ff
402,409
305

320
310
505
505
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‘fm]ai
[fmTa const]

Formula

deleting

entry

inquiry
“"formula missing"
Fuse

Galpat test
GET

GO |

Guarantee

Hints

1HOLD]

JTd.# i
IEC bus
Initial measured value

/input overrange /
Inserting paper
Instrument program
Interconnecting cables
Interface

"invalid number"

Keyboard
KFT

[RET anin /
/KFT _add water /

Live-keyboard
Linked methods
/Tink _me 7

/m 7
Mains connection
Main functions
Manual data transfer
"manual quit"
Manual reports
"manual stop"
(mean]
Mean calculations
[MEAS]
"meas pt.overflow"
Measuring

input

definition

point Tist

Sensors
/method /
Method 1inking
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Page

320
323

321
320
323
505
102,602

515
201,208,
311
212
603

220
212

332,335
409
218,320,
403

502

105

508

608

401 ff
505

201
201,208,
306
308
503

201
310,316
310,316

324
102
gle
412
505
345
505
325
325 ff
210
506
210
104
301
341
104
335
310,316

/method not acc. /
Method specific data
/m not acc. /

/no_analoque input/
/no DT _interface /
"no EPX"
/no EP set 7
/no _fmla const /
/no Tink me /
/no man.send /
g
/

/no_method

"no new com.var."
/no_printer IF

/no_records /

/no SC interface /

"no statistic data"

"no titration data"

Number of instrument program
Numerical keys

Joffset overrange /
On-line entries

Options

Organization of memories
Joutput X /

[paper]
fparameters]
/pause /
Peripheral units
pH calibration

/PH overrange i
/PHTS]) /
pH stat
Polarisation current
Power connection
Preparations

;Brgﬂﬂéigﬂil
[print]
Printer
PROM

fouIT]

RAM
initialisation
Ready state
Reagent feeding
GET
SET
[recall o
/recall not acc. /
Recorder
Register

Page

502
205,215
503

503
503
506
503
503
503
503
503
506
504
504
504
506
506
508
214

504
406
401 ff
205
402

347
304
301,402
402 ff
302
504
302
315
104,601
102
101 ff,
217,301
301
347
105
206

212

206
515
202

311
316
329
504
413
206
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[report]
Report

automatic
manual
reproduction
send
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