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1.1 Instrument description

1

1.1

Introduction

Instrument description

The 732 IC Detector is a conductivity detector especially designed for
ion chromatography with an extensive operating range and high sensi-
tivity for the recording of chromatograms with and without chemical
suppression. The associated thermostattable detector block is normally
installed in the 733 IC Separation Center, but can also be used as a
separate detector. The two following versions are available:

2.732.0010 IC Detector with standard detector block
2.732.0110 IC Detector with metal-free detector block

The 732 IC Detector is operated using the keypad with operator guid-
ance via the two-line LCD. In addition to setting of the measurement
parameters, time programs can be generated which can be used to ini-
tiate a large number of instrument functions for each of the maximum
20 program steps. Further, the same functions can be executed at a
specific time with 4 programmable "events".

The 732 IC Detector is equipped with various interfaces for communi-
cation purposes. Recorders, integrators or the «C Metrodata for
Win95» chromatography data system can be connected to the analog
output (1 V or 10 mV) for the plotting and evaluation of chromatograms.
The two RS232 interfaces are used for the connection of a 709 IC
Pump, a printer or a PC for remote control of the IC system. Finally,
programmable signals at a "remote" interface can be employed to con-
trol any external devices which, in turn, can start functions at the IC
system.

The 733 IC Separation Center is a thermally and electronically iso-
lated wet part which accommodates injectors, columns, detectors,
suppressor module and pulsation dampener and is controlled by the
732 |IC Detector. The following versions are available:

2.733.0010 IC wet part with 1 injector for a one-channel system
with electronic suppression

2.733.0020 IC wet part with 2 injectors for a two-channel system
with electronic suppression

2.733.0120 IC wet part with 2 injectors for a two-channel system
with electronic suppression, metal-free

2.733.0030 IC wet part with 1 injector and 1 Metrohm
Suppressor Module MSM for a one-channel system
with chemical suppression

2.733.0130 IC wet part with 1 injector and 1 Metrohm
Suppressor Module MSM for a one-channel system
with chemical suppression, metal-free

732 IC Detector / 733 IC Separation Center
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The 732 IC Detector and 733 IC Separation Center are the main com-
ponents of a modular ion chromatography system that can be ex-
panded to meet the wishes of the individual user (see Fig.1). The
minimum configuration of the one-channel system also includes a 709
IC Pump, a separating column and a recorder. The two-channel system
requires at least a second 732 IC Detector and a second 709 IC Pump.
Printers, integrators, data recording devices, PC and autosamplers can
be attached to both systems. Further, practically all HPLC peripherals
and parts available on the market such as precolumns, additional
separating columns, additional detectors and other injection systems
can be seamlessly integrated in the system.

However, the individual IC units can also be freely combined with
common HPLC instruments. This offers the possibility of expanding
your system to a standalone ion chromatograph.

One-channel system Two-channel system
1 PC 5
LN | : . N
[ | | | |
[ | . I 7 | ;
|PR|:|PL||| IF |——~|:;PL;=;PR5
T | T 1 1
[ [ [ | 11 [ ' |
| : ] ) Il 1 : |
| |
: L 732 732 ]
. I
_______ ) |
I
I
-4 752 -> W :
g |
_____ L ! |
i 750/766 | |
—- 750/766 T bl
L 4
e S :
— 754 - W :
] |
709 | 709 -
|
4 !
E E

Fig. 1: Block diagram of the ion chromatography system

C Separating M Suppressor module 709 IC Pump
column (one-channel system only) 732 |C Detector
D Detector PC PC 733 IC Separation Center
E Eluent PL Recorder 750 Autosampler
I Injector PR  Printer 752 Pump Unit
IF Interface S Sample 754 Dialysis Unit
IN Integrator W  Waste 766 1C Sample Processor
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1.2 Parts and controls

1.2.1 732 IC Detector

8 1

| 732 IC Detector

.@.Mq:trohm |

(
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Fig. 2: Front of the 732 IC Detector

1 Display (LCD)
comprising 2 lines each of 24
characters

5 Program status display (LED)
LED dark:  Program inactive
LED litup:  Program ready
LED flashes: Program running

2 Main function keys 6 Auto-zero display (LED)
Auto-zero, Parameters, Full Scale, LED dark:  Auto-zero switched off
Program start/stop LED litup:  Auto-zero switched on

3 Numeric keys 7 Thermostat display (LED)

Edit mode: Numeric keys LED dark:  Heating switched off
Basic mode:  Function keys LED litup:  Heating switched on
4 Auxiliary function keys 8 Overload display (LED)

Select, Clear, Quit, Enter

732 |C Detector / 733 IC Separation Center
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the 732 IC Detector

9 Mains switch 15 Connection for 709 IC Pump
switch to switch instrument on and off: RS232 interface, can also be used for
| = ON 0 = OFF connection of a printer
10 Serial number 16 RS232 interface
connection of a printer, PC, etc.
11 Analog output 0% 1V 17 Remote interface
red socket: live remote I/O lines for connection of
black socket: common external devices
12 Analog output 0% 10 mV 18 Mains connection plug
red socket: live mains connection, see section 2.4
black socket: common
13 Connection for detector block 19 Fuse holder
changing the fuses, see section 2.4
14 Connection for 733 IC Separation

Center
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1.2.2 733 IC Separation Center

[ 733 IC Separation Center S).Metrohm |
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Fig. 4: Front of the 733 IC Separation Center

20 Door to interior 25 "FILL" key for valve B or "STEP" for
suppressor module

21 Connection for 6.2816.020 Syringe 26 "INJECT" key for valve B

22 Feedthrough for aspirating tubing 27 733.0010: Feedthrough for capillary
733.0X20: Connection for
6.2816.020 Syringe
733.0X30: Feedthrough for
suppressor inlet cap.

23 "FILL" key for valve A 28 733.0010: Feedthrough
733.0X20: Feedthrough for
aspirating tubing
733.0X30: Feedthrough for sup-
pressor inlet capillary

24 "INJECT" key for valve A

732 |C Detector / 733 IC Separation Center



1 Introduction (), Metrohm

29 30 31 32 33

\ |
\ I
[l 1
[l 1 ’
1 i
\ 1
\ i

C\ R I

= Epna—

T
Typ: o] /
1 N /

=
5
g
g
o
2
=
2
E
E
E]
I
3
2
g
2
w
=
3
5
E]
2

=
L l )

e: 1.733.00X
- .. XX XXX
o ® | | =
1 ’ \
- ! [

' o1 o
\

Inlet B ' . Inlet A \\~‘\
N N
| '@ | e 39
H \ N

|
H
I
I
'
'
1 N
' 7
! 3
1
I
1
'
|
I
|
I
i
'
i

44 43 42 A1 40

Fig. 5: Rear of the 733 IC Separation Center
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29 Opening for detector cable B 39 Detachable rear panel
opening for connecting cable access to bottom part of inner
detector block B — 732 compartment
30 Opening for outlet capillary B 40 Opening for inlet capillary A
discharge of the eluent of column B to supply of the eluent for column A
waste
31 Rear panel opening 41 Rear panel opening
(closed with plastic stopper) for (closed with plastic stopper) for
additional supply and discharge lines additional supply and discharge lines
to and from the inner compartment to and from the inner compartment
32 Opening for outlet capillary A 42 Connection for drain tube
discharge of the eluent of column A to for discharge of spilled liquid from the
waste inner compartment
33 Opening for detector cable A 43 Rear panel opening
opening for connecting cable (closed with plastic stopper) for
detector block A — 732 additional supply and discharge lines
to and from the inner compartment
34 Knurled screw 44 Opening for inlet capillary B
for fastening the rear panel 35 supply of the eluent for column B
35 Detachable rear panel 45 Connection for 732 IC Detector B
access to top part of the inner
compartment
36 Connection for 732 IC Detector A 46 Terminal block for valve B
Ground, Fill, Inject:
inputs for control of the valve
Pos.Fill:
output signal on switching of the
valve to position "FILL"
Integr.Start:
output signal on switching of the
valve to position "INJECT"
37 Knurled screw 47 Model plate
for fastening rear panel 39 with serial number
38 Terminal block for valve A 48 Connection for external supply

Ground, Fill, Inject:
inputs for control of the valve

Pos.Fill:
output signal on switching of the
valve to position "FILL"
Integr.Start:
output signal on switching of the
valve to position "INJECT"

732 |C Detector / 733 IC Separation Center

connection of power supply unit
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1.3

1 l3l1

Information on the Instructions for Use

O

Please read through these Instructions for Use carefully before you put
the 732 IC Detector and 733 IC Separation Center into operation. The
Instructions for Use contain information and warnings which must be
heeded the user to assure safe operation of the instruments.

Organization

These 8.732.1033 Instructions for Use for the 732 IC Detector and
733 IC Separation Center provide a comprehensive overview of the in-
stallation, startup procedure, operation, fault rectification and technical
specifications of these instruments. The Instructions for Use are organ-
ized as follows:

Section 1 Introduction
General description of instruments, parts and controls
and safety notes

Section 2 Installation
Installation of 732 IC Detector / 733 IC Separation Cen-
ter, attachment of accessories and external devices

Section 3  Operating tutorial
Introduction to the operation using an example

Section 4 Operation
Detailed description of the operation and explanation of
functions of all keys

Section 5 Notes — Maintenance — Faults
Notes on ion chromatography, maintenance, fault rectifi-
cation, diagnostic tests, validation

Section 6 Interfaces (green pages)
Description of RS232 interfaces, remote interfaces, valve
interface and analog output

Section 7 Appendix
Technical data, standard equipment, options, warranty,
declarations of conformity, index

To find the required information on the instruments, you will find it an
advantage to use either the Table of contents or the Index at the
back. The 8.732.1043 Quick Reference Guide is suitable for use as a
reference work for daily use as it explains the most important parame-
ters and key functions.

As a supplement to the Instructions for Use, the Metrohm Monograph
8.732.2003 "lon chromatography" is also supplied. This provides an
introduction to the theoretical fundamentals and general information on
separating columns and sample pretreatment. You will find detailed in-
formation on the separating columns available from Metrohm and on
special IC applications in the relevant "Application Bulletins", which
are available on request free of charge from your Metrohm agency.

732 |C Detector / 733 IC Separation Center
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1.3.2 Notation and pictograms

The following notations and pictograms (symbols) are used in these In-
structions for Use:

<PARAM > Key
"Range" Parameter or entry value
35 Part or control of 732/733
22 Part or control of 709
>PARAM/detector Displlay.
range: 1.00 mS/cm Text in display 1 of the 732 I1C
Detector
Hazard

This symbol draws attention to a
possible danger to life or of injury if
the associated directions are not
followed correctly.

instrument parts if the associated
directions are not followed cor-
rectly.

Caution

This symbol marks important infor-
mation. First read the associated
directions before you continue.

Comment
This symbol marks additional in-
formation and tips.

Warning
A This symbol draws attention to
possible damage to instruments or

732 IC Detector / 733 IC Separation Center
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1.4 Safety notes

1.4.1 Electrical safety

L\
L\

L\
A\

While electrical safety in the handling of the 732 IC Detector and 733
Separation Center is assured in the context of the specifications IEC
1010-1 (protection class 1, degree of protection 1P40), the following
points should be noted:

Mains connection

Setting of the mains voltage, checking the mains fuse and the
mains connection must be effected in accordance with the instruc-
tions in section 2.4.

Opening the 732 IC Detector

If the 732 IC Detector is connected to the power supply, the instru-
ment must not be opened nor must parts be removed from it, other-
wise there is a danger of coming into contact with components which
are live. Hence, always disconnect the instrument from all voltage
sources before you open it and ensure that the mains cable is
disconnected from mains connection 18 !

Opening the 733 IC Separation Center

Disconnect connecting cable to the 732 IC Detector from con-
nector 14 before you remove the middle housing panel with con-
nectors.

Protection against static charges

Electronic components are sensitive to static charging and can be
destroyed by discharges. Before you touch any of the components
inside the 732 IC Detector or 733 IC Separation Center, you should
earth yourself and any tools you are using by touching an earthed
object (e.g. housing of the instrument or a radiator) to eliminate any
static charges which exist.

1.4.2 General precautionary rules

A\

10

Handling of solvents

Check all lines of the IC system periodically for possible leaks. Follow
the relevant instructions regarding the handling of flammable and/or
toxic solvents and their disposal.

732 |C Detector / 733 IC Separation Center
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2.1 Flow chart

2

2.1

Installation

Flow chart

The following flow chart provides an overview of all installation work. You
will find more detailed information in the relevant sections.

Setting up sect. 2.2
@ Yes
No
y
Connecting 733 sect. 2.3.1 Connecting 733 sect. 2.3.2
dl I
y
Installing accessories sect. 2.3.3/4
Mains connection sect. 2.4
Connecting 709 IC Pump sect. 2.6
Passivation sect. 2.6.7
" Precolumn with twin cartridge holder  sect. 2.7.2
Precolum Precolumn with cartridge head sect. 2.7.3
N IC anion precolumn SUPERSEP sect. 2.7.4
(0]
dl I
y
Installing sample loop sect. 2.8.2
Yes . .
@ Connecting separating column sect. 2.8.4
No
Yes . .
@ Connecting separating column sect. 2.8.5
No
Yes .
733.0X30 Connecting sep. col. + suppressor  sect. 2.8.6
No
y
Conditioning sect. 2.8.7
Connecting external devices ~ sect. 2.9

732 |C Detector / 733 IC Separation Center
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2.2

2.2-1

2.2.2

2.2-3

2-2.4

Setting up the instruments

Packaging

Check

The 732 IC Detector and 733 IC Separation Center are supplied
together with the separately packed accessories in special packagings
containing shock-absorbing foam linings designed to provide excellent
protection. The actual instruments are packed in an evacuated
polyethylene bag to prevent the ingress of dust. Please store all these
special packagings as only they assure transport of the instruments
free from damage.

After receipt, immediately check whether the shipment is complete and
has arrived without damage (compare with delivery note and list of ac-
cessories in section 7.2). In the case of transport damage, see instruc-
tions in section 7.4.1 "Warranty".

Location

O

Position the instruments in the laboratory at a location convenient for
operation, free from vibrations and protected against a corrosive at-
mosphere and contamination by chemicals. The same applies to all
other components of the IC system.

To avoid disturbing temperature influences on the insulated column
compartment, the entire system including pump and eluent reservoir
must be protected against direct sunlight.

Arrangement of the instruments

O

In one-channel operation, the 709 IC Pump, 733 IC Separation Center
and 732 IC Detector are best stacked on top of one another in this or-
der.

In two-channel operation (2.733.0X20 IC Separation Center), the opti-
mum arrangement (1, 2 or 3 towers) depends on the laboratory space
available. However, the 709 IC Pumps should be set up at the very
bottom and the 732 IC Detectors at the very top.

To ensure that the arrangement of pumps and detectors for the two
channels A and B is clearly apparent in two-channel operation, it is
advantageous to mark the instruments. The 6.2248.000 Magnetic
plate is enclosed with the 732 IC Detector for this purpose. It can be
cut to the desired size, labeled (e.g. with "A" or "B") and affixed to the
appropriate instrument.

732 |C Detector / 733 IC Separation Center
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2.3 Connection of 733 IC Separation Center

2.3.1 2.733.0010/2.733.0X30 IC Separation Center

The instrument versions 2.733.0010 and 2.733.0030 of the IC Separa-
tion Center are operated with a 732 IC Detector whose standard
equipment also includes the 1.732.0100 Detector block. For the
metal-free 2.733.0130 instrument version the metal-free 1.732.0110
Detector block must be used. It is best to proceed as follows when
connecting the two instruments and the detector block:

1 Install detector block

Unscrew the four knurled screws 34 from the top rear panel
35 of the 733 IC Separation Center and remove rear panel
(see Fig. 5).

Position detector block from the back in the space provided
in the 733 IC Separation Center on the right and push fully to
the front (see Fig. 16).

Insert the cable permanently attached to the detector block in
opening 33 and the outlet capillary in opening 32 "Waste A" of
the rear panel 35.

Replace rear panel 35 and screw to the 733 IC Separation
Center using the four knurled screws 34.

2 Connect detector block

Plug the gray connecting cable permanently attached to the
detector block into connection 13 "Detector Block" of the 732
IC Detector and fasten to the instrument by tightening the
screws in the cable connector (see Fig. 6).

732 00
D -
D — // Cable from
detector block
733 ——

- 6.2125.090

Fig. 6: Connection 732 — 2.733.0010/2.733.0X30

732 |C Detector / 733 IC Separation Center 13
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3 Connect waste container

Lead the outlet capillary of the detector block to a sufficiently
large waste container and fix in place.

4 Connect 732 to 733

Plug one end of the 6.2125.090 Connecting cable into con-
nection 14 "733 |C Separation Center” of the 732 IC Detector
and fasten to the instrument by tightening the screws in the
cable connector (see Fig. 6).

Plug the other end of the 6.2125.090 Connecting cable into
connection 36 "732 IC Detector" of the 733 IC Separation
Center and fasten to the instrument by tightening the screws
in the cable connector (see Fig. 6).

2.3.2 2.733.0X20 IC Separation Center

For operation of the 2.733.0020 or the metal-free 2.733.0120 instrument
version of the 733 Separation Center, two 1.732.0100 or metal-free
1.732.0110 IC Detectors are needed. It is best to proceed as follows
when connecting the instruments and the two detector blocks:

1 Install detector blocks
Unscrew the four knurled screws 34 from the top rear panel
35 of the 733 IC Separation Center and remove rear panel
(see Fig. 5).
Position first detector block A from the back in the space
provided in the 733 IC Separation Center on the right and
push fully to the front (see Fig. 16).
Position second detector block B from the back in the space
provided in the 733 IC Separation Center on the left and push
fully to the front (see Fig. 16).
Insert the cable permanently attached to detector block A in
opening 33 and the outlet capillary in opening 32 "Waste A"
of the rear panel 35.
Insert the cable permanently attached to detector block B in
opening 29 and the outlet capillary in opening 30 "Waste B"
of the rear panel 35.
Replace rear panel 35 and fasten to 733 IC Separation Center
with the four knurled screws 34.

2 Connect detector blocks

Plug the gray connecting cable permanently attached to
detector block A into connection 13 "Detector block" of the
first 732 IC Detector and fasten to the instrument by tighten-
ing the screws in the cable connector (see Fig. 7).

Plug the gray connecting cable permanently attached to
detector block B into connection 13 "Detector Block" of the
second 732 IC Detector Block and fasten to the instrument by
tightening the screws in the cable connector.

732 |C Detector / 733 IC Separation Center
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2.3 Connection of 733 IC Separation Center

3 Connect waste container

Lead the outlet capillaries of the two detector blocks to a
sufficiently large waste container and fix in place.

4 Connect 732 to 733

Plug one end of the 6.2125.090 Connecting cable into con-
nection 14 "733 IC Separation Center" of the first 732 IC De-
tector and fasten to the instrument by tightening the screws
in the cable connector (see Fig. 7).

Plug other end of the 6.2125.090 Connecting cable into
connection 36 "732 IC Detector" of the 733 IC Separation
Center and fasten to the instrument by tightening the screws
in the cable connector.

Plug one end of the 6.2125.090 Connecting cable into con-
nection 14 "733 IC Separation Center" of the second 732 IC
Detector and fasten to the instrument by tightening the
screws in the cable connector.

Plug the other end of the 6.2125.090 Connecting cable into
connection 45 "732 IC Detector" of the 733 IC Separation
Center and fasten to the instrument by tightening the screws
in the cable connector.

,,,,, Cable from
,,,,, detector block
732/B
@10
00 wm
D -
—OD CDo
732/A
%2 00
C0 wm
D -
D CDo . Cable from
detector block
--------- 733 r--------

6.2125.090-._

- 6.2125.090

732 |C Detector / 733 IC Separation Center

Fig. 7: Connection 732 — 2.733.0X20
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2.3.3 Connection of syringe and aspirating tubing

For manual filling of the sample loops mounted on the injection valves,
the 6.2816.020 Syringe and the PTFE aspirating tubing already screwed
to the valve are needed. These accessories are mounted or adjusted as
follows:

1 Connect syringe

Push 6.2816.020 Syringe (without needle) as far as it will go
into connection socket 21 (for valve A) or 27 (for valve B)
(see Fig. 4).

2 Adjust aspirating tubing
- Loosen the rotary nipple screwed onto the interior side of
connection 22 or 28.

Pull PTFE aspirating tubing 88 (see Fig. 16 and Fig. 17) by
hand out of connection 22 or 28 as far as desired.

Retighten rotary nipple on the interior side of connection 22
or 28 to fix the aspirating tubing in place.

2.3.4 Connection of the drain tube

The 733 IC Separation Center has a connection at the rear to which a
drain tube for discharged liquids can be attached. Proceed as follows:

1 Connect drain tube

Mount 6.1816.00 Silicone tubing on connection nipple 42
(see Fig. 5).

2 Lead drain tube to collecting vessel

Lead the other end of the drain tube to a suitable collecting
vessel and fix in place.

2.3.5 Connection of the 6.5324.000 Bottle rack (option)

The optional available 6.5324.000 Bottle rack for supply vessels can be
placed on top of the IC system tower. The accessories include the
supply vessels for eluent (2 L), regeneration solution (1 L) and rinsing
solution (1 L). For the connection of the supply capillaries leading to the
709 IC Pump and the suppressor module, see the instructions given on
the enclosed leaflet.

16 732 |C Detector / 733 IC Separation Center
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2.4 Mains connection

Follow the instructions below for connecting to the power supply. If
the instrument is operated with a mains voltage set wrongly and/or

wrong mains fuse, there is a danger of fire!

2.4.1 Setting the mains voltage

Before switching on the 732 IC Detector for the first time, check that the
mains voltage set on the instrument (see Fig. 8) matches the local
mains voltage. If this is not the case, you must reset the mains voltage
on the instrument as follows:

1 Disconnect mains cable

Disconnect mains cable from mains connection plug 18 of the
732 |C Detector.

2 Remove fuse holder

Using a screwdriver, loosen fuse holder 19 below the mains
connection plug 18 and take out completely.

3 Check and change fuse if necessary

Carefully take the fuse installed for the desired mains voltage out
of fuse holder 19 and check its specifications (the position of the
fuse in the fuse holder is marked by the white arrow imprinted
next to the mains voltage range):

100%120V  0.63 A (slow-blow) Metronm No. U.600.0014
220%,240V  0.315 A (slow-blow) Metrohm No. U.600.0011

4 Insert fuse
Change fuse if necessary and reinsert in fuse holder 19.

5 Install fuse holder

Depending on the desired mains voltage, insert fuse holder 19 in
the 732 IC Detector so that the corresponding mains voltage
range can be read normally and the adjacent white arrow points
to the white bar imprinted below the fuse holder (see Fig. 8).

732 |C Detector / 733 IC Separation Center
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220 -240V 100 - 120V

9 Mains switch

18 Mains con-
nection plug

A\ | A nozT-oot A \0ve- 022 19 Fuse holder

220-240VVW 100-120V'Ww

Fig. 8: Setting the mains voltage

2.4.2 Fuses

One of the two fuses 0.63 A/slow-blow for 100¥% 120 V or 0.315 A/slow-
blow for 220¥2 240 V is installed in fuse holder 19 of the 732 IC Detector
as standard.

Ensure that the instrument is never put into operation with fuses of
another type, otherwise there is danger of fire!

For checking or changing fuses, process as described in section 2.4.1.

2.4.3 Mains cable and mains connection

Mains cable

The instrument is supplied with one of three mains cables
6.2122.020 with plug SEV 12 (Switzerland, ¥4)
6.2122.040 with plug CEE(7), VII (Germany, ¥4)
6.2133.070 with plug NEMA 5-15 (USA, ¥4)

which are three-cored and fitted with a plug with an earthing pin. If a
different plug has to be fitted, the yellow/green lead (IEC standard)
must be connected to protective earth (protection class 1).

Any break in the earthing inside or outside the instrument can make it
a hazard!

Mains connection
Plug the mains cable into mains connection plug 18 of the 732 IC De-
tector (see Fig. 8).

244 On/off switching of the instruments

The 732 IC Detector is switched on and off using mains switch 9. When
the instrument is switched on, display 1 lights up.

18 732 |C Detector / 733 IC Separation Center
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2.5 Capillary connections

2.5

2-5.1

2.5-2

Capillary connections

Capillaries

O

Some of the connections under high pressure between the feed pump
and the detector block must be set up by the user. For metal-free sys-
tems, the 6.1831.010 PEEK capillary (i.d. = 0.25mm, e.d. = /16",
length = 3 m) must be used.

For non metal-free systems, the 6.1831.010 PEEK capillary can also
be used in the pressure range of 0% 25 MPa (0% 250 bar); on the other
hand, in the pressure range of 25%50 MPa (250%4500 bar), which is
permissible only together with the non metal-free 2.709.0010 version of
the 709 IC Pump, the 6.2620.020 Steel capillary (i.d. = 0.25 mm,
e.d. = /16", length = 3 m) must be used.

With PEEK capillaries the connection is made preferably with the
6.2744.010 PEEK connectors, with steel capillaries, the connection is
made preferably with 6.2620.000 and 6.2620.010 steel connectors (see
section 2.5.2 and section 2.5.3).

Capillaries fitted with new connectors must have a perfectly flat cut
surface. For PEEK capillaries it is best to use the 6.2621.080 Capil-
lary tubing cutter, for steel capillaries the 6.2621.040 Capillary
tubing cutter (both available as an option).

Steel connectors

A\

For the connection of steel capillaries, the steel connectors 6.2620.010
Ferrule and 6.2620.000 Pressure screw available as an option can
be used. Proceed as follows:

1 Mount connectors

Slide a pressure screw 50 (6.2620.000) and a ferrule 49
(6.2620.010) over the end of the capillary 51 to be fastened as
shown in Fig. 9.

2 Insert capillary in connection

Push capillary end into the corresponding connection as far as it
will go (to avoid dead volume).

3 Tighten compression fitting

Tighten pressure screw 50 with the open-end spanner /4"
(6.2621.050) supplied.

For the connection of capillaries to the injection valves, use only the
special steel connections contained in a plastic bag affixed to the
valve (or as an alternative the 6.2744.010 PEEK compression fittings).
If other steel connectors are used (e.g. 6.2620.000 and 6.2620.010),
the valve connection may be damaged!

732 |C Detector / 733 IC Separation Center
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///////// jm[:_ 49 Ferrule (6.2620.010)
/ 50 Pressure screw (6.2620.000)
: ! \ 51 Capillary
49 50 51 52 6.2620.020 Steel capillary or
6.1831.010 PEEK capillary
Fig. 9: Connectors for capillaries 52 Compression fitting

2.5.3 PEEK connectors

For the connection of 6.1822.010 PEEK capillaries (i.D. = 0.3 mm) or
6.1822.010 PTFE microcapillaries, the 6.2744.010 PEEK compres-
sion fittings are used. Proceed as follows:

(6.2744.010)

1 Mount compression fitting

Slide a compression fitting 52 (6.2744.010) over the end of the
capillary 51 to be fastened as shown in Fig. 9.

2 Insert capillary in connection
Push capillary end in the corresponding connection as far as it

will go (to avoid dead volume).

3 Tighten compression fitting
Tighten compression fitting 52 by hand (never use tools).

732 IC Detector / 733 IC Separation Center
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2.6 Connection of 709 IC Pump

2.6.1 Electrical connection

For operation of the 732 IC Detector and 733 IC Separation Center you
can use any commercial HPLC pump. However, as the attainable sen-
sitivity depends to a large extent on the quality of the pump, Metrohm
advises use of the 709 IC Pump, which has been specially developed
for the demands of ion chromatography and has minimal pump pulsa-
tion and an outstanding flow constancy.

Startup and operation of the 709 IC Pump are described in the 709
Instructions for Use. The eluent, which must be degassed and filtered
(cf. section 5.1.3), is selected on the basis of the separating column in-
stalled in the 733 IC Separation Center and the current separation
problem (see 8.732.2003 IC Monograph).

The connection of the 709 IC Pump at the connection 15 of the 732
IC Detector is shown in Fig. 10. For this you can use the 6.2125.060
Cable available as an option or another RS cable specified as a "null
modem" cable. To ensure proper functioning of the communication
between the 732 IC Detector and 709 IC Pump, the sliding switch 36 on
the IC pump must be set to "RS 232" and the external control switched
on with key 8 <EXT.> (see 709 Instructions for Use).

732

@)@

OO0 @™
D CD
D .

709 . 6.2125.060

Q D
@ O e

Fig. 10: Connection of 709 IC Pump

2.6.2 Pulsation dampener

To protect the column material against pressure drops caused by the
injector, the use of a pulsation dampener connected between the pump
and the injection valve of the 733 IC Separation Center is recom-
mended. The optional 6.2620.150 Pulsation dampener MF (see sec-
tion 7.3.1) is very well suited to this purpose.

The metal-free 6.2620.150 Pulsation Dampener is supplied fully as-
sembled and has two connections for capillaries, for which either the
connectors supplied or two 6.2744.010 PEEK compression fittings can
be used. The flow direction is arbitrary. The pulsation dampener is po-
sitioned in the interior of the 733 IC Separation Center on the base be-
low the injection valve (see Fig. 16 and Fig. 17).

732 |C Detector / 733 IC Separation Center
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2.6.3

Filter unit PEEK

The 6.2821.100 Filter unit PEEK (see Fig. 11) supplied with the 709
IC Pump is installed between the 709 IC Pump and the injection valve
at the 733 IC Separation Center. This filter unit serves to avoid contami-
nation of the piston seals of the 709 IC Pump by abrasive particles and
can be used in the pressure range 0% 25 MPa (0% 250 bar).

The two filter units PEEK supplied with the 2.733.0X30 IC Separation
Center (with suppressor) are installed between the 752 Pump Unit and
the inlet capillaries for regeneration and rinsing solution. These filter
units serve to protect the suppressor module from foreign particles and
bacterial growth.

The 6.2821.100 Filter unit PEEK consists of the housing 54 and the two
connectors 53 (with filter) and 55 (without filter) screwed into the hous-
ing 54. For the connection of capillaries 51 PEEK compression fittings
52 (6.2744.010) must be used. New connectors 53 with filter are avail-
able as an option with the ordering number 6.2821.110 (set of 10).

For the connection of the filter unit, please note the flow direction

arrow printed on the housing.

%’
/
/

/

/

/

il

51 52

53 54 55 52 51

Fig. 11: 6.2821.100 Filter unit PEEK
51 Capillary 54 Housing for filter unit
6.1831.010 PEEK capillary Part of 6.2824.100 Filter unit
52 Compression fitting (6.2744.010) 55 Connector without filter

Part of 6.2824.100 Filter unit

53

Connector with filter (6.2824.110)
Part of 6.2824.100 Filter unit

732 IC Detector / 733 IC Separation Center
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2.6 Connection of 709 IC Pump

2.6.4 Filter unit Manufit

The optional 6.2821.000 Filter unit Manufit (see section 7.3.1) is in-
stalled between the 709 IC Pump and the injection valve at the 733 IC
Separation Center. The filter unit serves to avoid contamination of the
piston seals by abrasive particles and can be used in the pressure
range 0%50 MPa (0¥ 500 bar) for non metal-free systems together
with steel capillaries. It is installed as follows (see Fig. 12):

1 Prepare Manufit housing

Insert outlet capillary 63 with steel mesh holding end 61 into
Manufit housing 62.

Insert the 4 steel meshes 60 provided into the steel mesh
holding end 61.

Press the PTFE gasket 59 into the steel mesh holding end
61.

2 Prepare Manufit pressure screw

Insert inlet capillary 56 with counterpart end 58 into Manufit
pressure screw 57.

3 Assembly
Fit the two capillary end pieces 58 and 61 together.

Screw Manufit pressure screw 57 and Manufit housing 62
firmly together.

To replace contaminated steel meshes, proceed in the reverse order.

IC Pump
709 56 Inlet capillary
LE} 57 Manufit pressure screw
58 Counterpart end
59 PTFE Gasket (6.2821.010)
60 Steel meshes (6.2821.020)
61 Steel mesh holding end
62 Manufit housing
63 Outlet capillary
. _, IC Separation

Center 733

Fig. 12: 6.2821.000 Filter unit Manufit
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2.6.5 Connection to injection valve with PEEK capillaries

For metal-free systems and for non metal-free systems in the pressure
range 0%25 MPa (0% 250 bar) we recommend to use 6.1831.010
PEEK capillaries, a 6.2620.150 Pulsation dampener (see section 2.6.2)
and a 6.2821.100 Filter unit PEEK (see section 2.6.3) to connect the
709 IC Pump and the injection valve of the 733 IC Separation Center.
Proceed as follows:

For the connection of capillaries to the injection valve, use only the

6.2744.010 PEEK compression fittings. If other steel connectors are

used (e.g. 6.2620.000 and 6.2620.010), the valve connection may be
damaged!

1 Connection to 709 IC Pump
Cut connection capillary 22 (6.1831.010 PEEK capillary) to
the required length and equip with the necessary connectors.
Attach one end of connection capillary 22 to connection 23 of
the 709 IC Pump (see 709 Instructions for Use).
Attach the other end of connection capillary 22 to the con-
nector 53 (with filter) of the filter unit 64 (see Fig. 13).

Attach the PEEK capillary 65 cut to the required length and
equipped with connectors to the connector 55 of the filter unit
64.

2 Installation of the capillary in the IC Separation
Center

Unscrew the four knurled screws 37 of the bottom rear panel
39 of the 733 IC Separation Center and remove rear panel
(see Fig. 5).

Insert PEEK capillary 65 from the back into the inner com-
partment of the IC Separation Center.

Install rear panel 39 so that the capillary is positioned in
opening 40 ,Inlet A“ or 44 ,Inlet B“ and screw on with the four
knurled screws 37.

3 Connection to injection valve
Connect PEEK capillary 65 to pulsation dampener 66 (see
section 2.6.2). Using another PEEK capillary 65, connect pul-
sation dampener 67 to connection "5" of injection valve 68.

4 Mount column connection capillary

Connect column connection capillary 67 (ca. 20 cm of
6.1831.010 PEEK capillary) to connection "4" of injection valve
68.
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Fig. 13: Connection to injection valve with PEEK capillaries

22 Connection capillary 66 Pulsation dampener (6.2620.150)
6.1831.010 PEEK capillary

64 Filter unit PEEK (6.2824.100) 67 Column connection capillary
6.1831.010 PEEK capillary

65 PEEK capillary (6.1831.010) 68 Injection valve

2.6.6 Connection to injection valve with steel capillaries

For the pressure range 25% 50 mPa (250% 500 bar) we recommend to
use 6.2620.020 Steel capillaries, a 6.2620.150 Pulsation dampener (see
section 2.6.2) and a 6.2821.000 Filter unit Manufit (see section 2.6.4) to
connect the 709 IC Pump and the injection valve of the 733 IC Separa-
tion Center. Proceed as follows:

special steel connectors contained in a plastic bag affixed to the
valve. If other steel connectors are used (e.g. 6.2620.000 and
6.2620.010), the valve connection may be damaged!

c For the connection of capillaries to the injection valve, use only the

1 Connection to 709 IC Pump

Attach inlet capillary 56 of the Manufit filter unit 69 to connec-
tion 23 of the 709 IC Pump (see 709 Instructions for Use).

Attach outlet capillary 63 of the filter unit Manufit 69 using
coupling 70 to a steel capillary 71 cut to the required length
(see Fig. 14).
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2 Installation of the capillary in the IC Separation
Center

Unscrew the four knurled screws 37 of the bottom rear panel
39 of the 733 IC Separation Center and remove rear panel
(see Fig. 5).

Insert steel capillary 71 from the back into the inner com-
partment of the IC Separation Center.

Install rear panel 39 so that the capillary is positioned in
opening 40 ,Inlet A* or 44 ,Inlet B* and screw on with the four
knurled screws 37.

3 Connection to injection valve

Connect steel capillary 71 to pulsation dampener 66 (see
section 2.6.2). Using another steel capillary 71, connect pul-
sation dampener 66 to connection "5" of injection valve 68.

4 Mount column connection capillary

Connect column connection capillary 67 (ca. 20 cm of
6.1831.010 PEEK capillary) to connection "4" of injection valve
68.

56 69 63 70 71 66 67 68 71

709
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Fig. 14: Connection to injection valve with steel capillaries

56 Inlet capillary 68 Injection valve
of Filter unit Manufit 69

63 Outlet capillary 69 Filter unit Manufit (6.2821.000)
of Filter unit Manufit 69

66 Pulsation dampener (6.2620.150) 70 Coupling (6.2620.060)

67 Column connection capillary 71 Steel capillary (6.2620.020)

6.2620.020 Steel capillary
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2.6.7 Passivation of the IC system

With non metal-free IC systems, the entire IC system (without precol-
umn, separating column and suppressor module) must be passivated
with nitric acid before being put into operation for the first time. Proceed
as follows:

1 Connect detector block to injection valve

Connect column connection capillary 67 using a 6.2620.060
Coupling directly to inlet capillary 82 of the detector block
(see Fig. 16).

2 Set injection valve to "INJECT"
Switch on 732 IC Detector using mains switch 9.
Press key 24 or 26 <INJECT> on 733 IC Separation Center.

The green LED in the key should light up to show that the in-
jection valve is in the position "INJECT".

3 Rinse with HNO,

Immerse aspirating capillary of the 709 IC Pump in c(HNO;)
= 0.2 mol/L.

Set a flow rate of 1 mL/min on the 709 IC Pump.

Switch on 709 IC Pump and rinse IC system for ca. 10 min.
During this time, check all capillaries and their connections
between the 709 IC Pump and the detector block for escap-
ing liquid. Should liquid escape at any position, the appropri-
ate compression fitting must be tightened more or changed.

Switch off 709 IC Pump.

4 Rinse with dist. H,O

Immerse aspirating capillary of the 709 IC Pump in distilled or
demineralised water.

Switch on 709 IC Pump and rinse the IC system for ca.

10 min.

Switch off 709 IC Pump.

5 Rinse with eluent

Immerse aspirating capillary of the 709 IC Pump in the eluent
which will be needed for the separating column used later.
Switch on 709 IC Pump and rinse IC system until the absolute
conductivity shown on the 732 Detector is stable.

Switch off 709 IC Pump.

6 Remove coupling

Remove 6.2620.060 Coupling between column outlet capil-
lary 71 and inlet capillary 82 (see Fig. 16). The IC system is

now ready for the installation of precolumns, separating col-
umns and suppressor module.

732 IC Detector / 733 IC Separation Center
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2.7 Precolumns

2.7.1 General information on precolumns

The use of easily exchangeable precolumns protects the separating
columns and prolongs their lifetime. The precolumns available from
Metrohm (see section 7.3.2) are either real precolumns or precolumn
cartridges, which are used together with the 6.2821.050 Twin cartridge
holder or a 6.2821.040 Cartridge head.

both ends. Before the precolumn is installed in the system, it must be
ensured that this solution is freely miscible with the eluent used
(check manufacturer's specifications).

c New IC precolumns are normally filled with solution and sealed at

2.7.2 Precolumns with twin cartridge holder

The precolumn cartridges are installed in the 6.2821.050 Twin cartridge
holder as follows (see Fig. 15):

1 Install cartridge
Insert inlet capillary 75 with end piece for precolumn cartridge
in Manufit housing 62.
Insert outlet capillary 72 with end piece for precolumn car-
tridge in Manufit pressure screw 57.
Remove end caps from the precolumn cartridge 74 (the steel
mesh 73 and gaskets 59 are already inserted in the car-
tridge).
Fit the two capillary end pieces onto the precolumn cartridge
74 (comply with the flow direction if specified on the column).
Screw Manufit pressure screw 57 and Manufit housing 62
firmly together.

2 Connect precolumn

Fit connectors to inlet capillary 75 of the assembled precol-
umn (see section 2.5).

Connect inlet capillary 75 either using 6.2620.060 Coupling to
the column connection capillary 67 mounted on the injection
valve (see section 2.6.4) or directly to connection "4“ of injec-
tion valve A or B.

Shorten outlet capillary 72 of the precolumn to ca. 5 cm and
mount the connectors (see section 2.5).

3 Rinse the precolumn
Place a beaker beneath outlet capillary 72.

Switch on 709 IC Pump, rinse precolumn for ca. 10 min with
eluent and then switch off 709 IC Pump.
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Fig. 15: Installing precolumn cartridges

49 Ferrule (6.2620.010) 73 2 Steel meshes (6.2821.020)

50 Pressure screw (6.2620.000) 74 Precolumn cartridge

57 Manufit pressure screw 75 Inlet capillary

59 PTFE gasket (6.2821.010) 76 IC separating column

60 4 Steel meshes (6.2821.020) 77 Manufit pressure screw

62 Manufit housing 78 Steel spacer (6.2821.080)

67 Column connection capillary of 79 Steel connector for ferrule
injector (of IC separating column)

72 Outlet capillary 80 Manufit housing

732 IC Detector / 733 IC Separation Center
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2.7.3 Precolumns with cartridge head

The precolumn cartridges are installed in the 6.2821.040 Cartridge
head as follows (see Fig. 15):

1 Prepare separating column
Remove end caps from separating column 76.
Unscrew fastening screw from column inlet.
Take steel connector 79 for ferrule out of fastening screw.

2 Install cartridge

Remove end caps for precolumn cartridge 74 (the steel mesh
73 and gaskets 89 are already installed in the cartridge).

Mount steel spacer 78 on separating column 76.

Mount precolumn cartridge 74 on the steel spacer (comply
with flow direction if specified on the precolumn).

Screw Manufit pressure screw 77 firmly to separating column
76.

Mount steel connector 79 for ferrule on the inlet side of the
precolumn cartridge 74.

Screw on Manufit housing 80 with Manufit pressure screw 77.

3 Connect precolumn

Fit connectors to the column connection capillary 67
mounted on the injection valve (see section 2.5).

Screw column connection capillary 67 to Manufit housing 80.
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2.7 Precolumns

2.7.4 IC anion precolumn SUPERSEP

The 6.1009.010 IC Anion Precolumn SUPERSEP has two connections
for steel or PEEK capillaries and is installed as follows:

1 Connect precolumn

Remove end caps from the precolumn.

Fit connectors to column connection capillary 67 mounted on
the injection valve (see section 2.5).

Screw precolumn to column connection capillary 67.

Cut a piece from the 6.2620.020 Steel capillary or the
6.1831.010 PEEK capillary as short as possible and fit with
connectors (see section 2.5).

Fasten the prepared capillary to the other end of the precol-
umn.

2 Rinse precolumn

732 IC Detector / 733 IC Separation Center

Place a beaker beneath the outlet capillary of the precolumn.

Switch on 709 IC Pump and rinse precolumn with eluent for
ca. 10 min.

Switch off IC pump.
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2.8 Separating columns and suppressor module

2.8.1 General information on separating columns

New IC separating columns are normally filled with solution and
sealed at both ends. Before the column is installed in the system, it

must be ensured that this solution is freely miscible with the eluent
used (check manufacturer's specifications).

The IC separating columns and precolumns currently available from
Metrohm are listed in section 7.3.2. A test chromatogram and an infor-
mation leaflet is provided with each column. You will find additional in-
formation concerning these columns in the 8.732.2003 Metrohm Mono-
graph «on chromatography» and in special "Application Bulletins",
which are available on request free of charge from your local Metrohm
agency.

When you install the column, always ensure that this is inserted cor-
rectly in accordance with the flow direction shown (arrow must point

upwards).

2.8.2 Selection of the sample loop

Selection of the sample loop depends on the separating column used.
Normally, the following sample loops are used:

Anion columns 100 nL
Cation columns 10 m
Columns for suppressor technique 20 nL

Depending on the instrument version, the following sample loops are
installed in the 733 IC Separation Center:

Version Valve Sample loop Volume
2.733.0010 A 6.2620.120 (steel) 100 nL
2.733.0020 A 6.2620.120 (steel) 100 nL

B 6.2620.100 (steel) 10 m.
2.733.0030 A 6.1825.210 (PEEK) 20 mL
2.733.0120 A 6.1825.220 (PEEK) 100 L
B 6.1825.230 (PEEK) 10 mo
2.733.0130 A 6.1825.210 (PEEK) 20 mL

If desired, the built-in sample loop can be replaced by one of the sam-
ple loops available as an option (see section 7.3.1).
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2.8 Separating columns and suppressor module

2.8.3

General information on suppressor module

The Metrohm Suppressor Module MSM for chemical suppression
installed in the 2.733.0X30 IC Separation Center comprises a total of 3
suppressor units which are in turn used for suppression, regenerated
with sulfuric acid and rinsed with water. To record every new chroma-
togram under comparable conditions, work is normally carried out with
freshly regenerated suppressor. Switching is either automatic together
with the valve switching or manual.

The suppressor units must never be regenerated with H,SO, in the
same flow direction used for the eluent. You should thus always install
the inlet and outlet capillaries as described in section 2.8.6 according
to the scheme shown in Fig. 18.

For operation of the suppressor module, a two-channel peristaltic
pump is needed which conveys the regeneration solution (normally
20 mmol/L H,SO,) and the rinsing solution (normally dist. H,O) to the
suppressor units. We advise working with a flow rate of 0.5 mL/min.

The 752 Pump Unit is available from Metrohm as an option. Two
lengths of pump tubing (6.1826.050) are enclosed with this pump
(flow rate 0.5 mL/min). Startup and operation of the 752 Pump Unit is
described in the Instructions for Use enclosed with the pump.

The three inlets and outlets numbered 1...3 on the suppressor module
each have 2 permanently mounted PTFE capillaries, which must be
connected as described in section 2.8.6 (see Fig. 16 and Fig. 17).

To avoid contamination of the suppressor module by foreign particles
or bacterial growth, it is advantageous to install an in-line filter be-
tween the 752 Pump Unit and the suppressor module. The two
6.2821.100 Filter units PEEK (see section 2.6.3) supplied with the
2.733.0X30 IC Separation Center are eminently suitable for this pur-
pose.

The suppressor module must never be switched in the dry state as
there is a danger of blocking. Before every switching operation of the
suppressor module, the three suppressor units must have been

rinsed for at least %2 h with eluent, regeneration and rinsing solution.

732 |C Detector / 733 IC Separation Center
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Fig. 16: Interior of the 2.733.0010 IC Separation Center

65 Capillary to 709 IC Pump 83 Mounting rail

66 Pulsation dampener (6.2620.150) 84 Column holder (6.2027.0X0)

67 Column connection capillary 85 Capillary for syringe
PEEK capillary, fixed mounting

68 Injection valve 86 Sample loop (6.2620.120)
100 ni, fixed mounting, steel

76 |IC separating column 87 Inlet capillary for injector
Steel or PEEK capillary

81 Detector block 88 PTFE aspirating tubing
fixed mounting

82 Inlet capillary for detector block

Steel capillary, fixed mounting

732 |C Detector / 733 IC Separation Center



{0, Metrohm 2.8 Separating columns and suppressor module

2.8.4 One-channel system without suppressor module

With the one-channel system without suppressor module, the IC sepa-
rating column is installed in the 2.733.0010 IC Separation Center as
follows (see Fig. 16):

1 Connect column to injector
Remove end caps from column 76.

without precolumn:
Screw inlet end of separating column 76 (note flow direction)
to column connection capillary 67 mounted on the injector.

with precolumn in twin cartridge holder:
Screw inlet end of separating column 76 (note flow direction)
to outlet capillary 72 (see Fig. 15).

with precolumn in cartridge head:
Install separating column 76 (note flow direction) in the car-
tridge head (see Fig. 15) as described in section 2.7.3.

2 Rinse column
Place a beaker beneath the column outlet.

Switch on 709 IC Pump and rinse the column for ca. 10 min
with eluent.

Switch off IC Pump.

3 Connect column to detector block

Screw outlet end of separating column 76 to the inlet capillary
82 permanently mounted on the detector block.

4 Fix column
Insert one or two column holders 84 (6.2027.030, 6.2027.040

or 6.2027.050) in the mounting rails 83 and fasten separating
column in the column holder.

2.8.5 Two-channel system without suppressor module

With the two-channel system without suppressor module (2.733.0X20
IC Separation Center), the first IC separating column is connected on
the left side to injection valve A and detector block A as with the one-
channel system (see section 2.8.4 and Fig. 16). The second column is
connected on the right side to injection valve B and detector block B in
an analogous manner.

732 |C Detector / 733 IC Separation Center
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Fig. 17: Interior of the 2.733.0X30 IC Separation Center
43 Rear panel opening 83 Mounting rail
65 Capillary to 709 IC Pump 84 Column holder (6.2027.0X0)
66 Pulsation dampener (6.2620.150) 85 Capillary for syringe
PEEK capillary, fixed mounting
67 Column connection capillary 86 Sample loop (6.1825.210)
PEEK capillary 20 ni, fixed mounting, PEEK
68 Injection valve 87 Inlet capillary for injector
Steel or PEEK capillary
76 IC separating column 88 PTFE aspirating tubing
fixed mounting
81 Detector block 89 Suppressor inlet capillary for
eluent
82 Inlet capillary for detector 90 Suppressor inlet capillary for

block (fixed mounting)

H,SO,
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2.8 Separating columns and suppressor module

91 Suppressor outlet capillary for 94 Suppressor outlet capillary
H,SO, for eluent

92 Suppressor outlet capillary for 95 Suppressor module
H,O

93 Suppressor inlet capillary for 96 Coupling (6.2620.060; steel) or

Coupling (6.2744.040; PEEK)

2.8.6 One-channel system with suppressor module

In the case of the one-channel system with suppressor module, first the
IC separating column is installed in the 2.733.0X30 IC Separation Cen-
ter (see Fig. 17) and then the suppressor module is connected to the
752 Pump Unit needed for operation (see Fig. 18). Proceed as follows:

1 Connect column to injector
Remove end caps from column 76.

without precolumn:
Screw inlet end of separating column 76 (note flow direction)
to column connection capillary 67 mounted on the injector.

with precolumn in twin cartridge holder:

Screw inlet end of separating column 76 (note flow direction)
to outlet capillary 72 (see Fig. 15).

with precolumn in cartridge head:

Install separating column 76 (note flow direction) in the car-
tridge head as described in section 2.7.3 (see Fig. 15).

2 Rinse column

Place a beaker beneath the column outlet.
Switch on 709 IC Pump and rinse column with eluent for ca.

10 min.

Switch off IC pump.

3 Connect column to suppressor module

Cut inlet capillary 89 marked with "Eluent" of suppressor
module 95 to the desired length using a sharp cutting tool
(e.g. razor blade).

Screw inlet capillary 89 to outlet end of separating column 76
using a 6.2744.010 Compression fitting.

4 Fix column

Insert one or two column holders 84 (6.2027.030, 6.2027.040
or 6.2027.050) in mounting rails 83 and fasten separating
column in the column holder.

5 Connect suppressor module to detector block

Cut outlet capillary 94 marked with "Detector" of suppressor
module 95 to the desired length using a sharp cutting tool
(e.g. razor blade).

732 |C Detector / 733 IC Separation Center
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H,SO,

Waste

Waste

89 Suppressor inlet
capillary for eluent

90 Suppressor inlet

capillary for H,SO
Detector P Y e
91 Suppressor outlet
capillary for H,SO,
92 Suppressor outlet
H,O capillary for H,0O

93 Suppressor inlet
capillary for H,0

94 Suppressor outlet
capillary for eluent

Fig. 18: Connections at suppressor module

Screw outlet capillary 94 to coupling 96 using a 6.2744.010
Compression fitting.

Screw inlet capillary 82 of detector block 81 to other end of
coupling 96.

6 Fix connection suppressor - detector block

Insert one of the column holders 84 (6.2027.030, 6.2027.040
or 6.2027.050) in mounting rail 83 and fasten coupling 96 in
the column holder.

7 Prepare 752 Pump Unit

Take two tubing cartridges out of the holder of the 752 Pump
Unit.

Lay a length of 6.1826.050 Pump tubing in each of the two
tubing cartridges and reinsert these in the holder without
kinking the pump tubing.

Regulate contact pressure on pump tubing in accordance
with the instructions printed on the pump.

Pump tubing is consumable material with a lifetime which depends on
the contact pressure. For this reason, raise the tubing cartridges
completely by loosening the clip on the right if the pump is switched
off for some considerable time (the set contact pressure remains
unchanged).

8 Suppressor connection 2: H, SO,

Loosen rotary nipple screwed onto the interior side of con-
nection 27. Pull inlet capillary 90 marked with "H,SO," (see
Fig. 17 and Fig. 18) by hand out of the opening of connection
27 as far as required. Retighten nipple on the interior side of
connection 27 to fix inlet capillary 90.
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Attach inlet capillary 90 using a 6.2744.010 Compression
fitting to the connector 55 of the filter unit PEEK (see section
2.6.3).

Attach a piece of the 6.1803.020 PTFE tubing (from 752
accessories) cut to the required length using a 6.2744.010
Compression fitting to the connector 53 with filter at the other
end of the Filter unit PEEK.

Attach the other end of the PTFE tubing using a 6.2744.010
Compression fitting to the 6.2744.030 Coupling (from 752 ac-
cessories) and mount it on the outlet end of the first length of
pump tubing.

Mount a 6.2744.030 Coupling to the inlet end of the first
length of pump tubing. Attach a piece of the 6.1803.020 PTFE
tubing (aspirating tubing, from 752 accessories) cut to the
required length using a 6.2744.010 Compression fitting to the
other end of this coupling.

Immerse the other end of the aspirating tubing in a vessel
containing regeneration solution (normally 20 mmol/L H,SO,)
and fix in place.

Pull outlet capillary 91 marked with "Waste" of the suppressor
module through the rear panel opening 43, lead it to a suffi-
ciently large waste container and fix it in place.

9 Suppressor connection 3: H,0

732 |C Detector / 733 IC Separation Center

Loosen rotary nipple screwed onto the interior side of con-
nection 28. Pull inlet capillary 93 marked with "H,O" (see

Fig. 17 and Fig. 18) by hand out of the opening of connection
28 as far as required. Retighten nipple on the interior side of
connection 28 to fix inlet capillary 93.

Attach inlet capillary 93 using a 6.2744.010 Compression
fitting to the connector 85 of the filter unit PEEK (see section
2.6.3).

Attach a piece of the 6.1803.020 PTFE tubing (from 752
accessories) cut to the required length using a 6.2744.010
Compression fitting to the connector 53 with filter at the other
end of the Filter unit PEEK.

Attach the other end of the PTFE tubing using a 6.2744.010
Compression fitting to the 6.2744.030 Coupling (from 752 ac-
cessories) and mount it on the outlet end of the second
length of pump tubing.

Mount a 6.2744.030 Coupling to the inlet end of the second
length of pump tubing. Attach a piece of the 6.1803.020 PTFE
tubing (aspirating tubing, from 752 accessories) cut to the
required length using a 6.2744.010 Compression fitting to the
other end of this coupling.

Immerse the other end of the aspirating tubing in a vessel
containing rinsing solution (normally dist. H,O) and fix in
place.

Pull outlet capillary 92 marked with "Waste" of the suppressor
module through the rear panel opening 43, lead it to a suffi-
ciently large waste container and fix it in place.
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2.8.7 Leak testing and conditioning

Before sample solutions can be injected in the IC system, the entire
system must be tested for leaks and then conditioned with eluent until
the baseline is stable. Proceed as follows:

1 Switch on 709 IC Pump
Immerse aspirating capillary of the 709 IC Pump in eluent.

Set flow rate recommended on the 709 IC Pump for the
separating column used (normally 0.5%2 mL/min).

Set maximum shutoff pressure on the 709 IC Pump
(normally ca. 3 MPa above the pressure observed with the
column used).

Switch on 709 IC Pump.

2 Check for leaks

Check all capillaries and their connections between the 709
IC Pump and the detector block for escaping liquid. If eluent
escapes anywhere, the appropriate compression fitting must
be tightened further or changed.

3 Switch on 732 IC Detector
Switch on 732 IC Detector with mains switch 9.

Set operating temperature: Under the <CONFIG> key,
enter the desired value for the parameter "thermostat"
(default value = 35 °C).

Enter cell constant: Under the <CONFIG> key, enter the
value printed on the detector block for the parameter "cell
constant".

Set measuring range: Under the <PARAM> key, set the
parameter "range" so that the displayed absolute conductivity
value of the eluent lies within the selected range (default
value = 1 mS/cm).

Set full-scale range: Under the <PARAM> or <FULL
SCALE> key, enter the desired value for the parameter "full
scale" (default value = range/1). To start with, it is advisable
not to set too narrow a full-scale range as the conductivity of
the eluent in the conditioning phase can change greatly until
attainment of a stable temperature.

4 Condition IC system

Rinse the IC system with eluent until the desired stability of
the baseline is reached (normally 30% 60 min; if the eluent is
changed, the establishment of the ion exchanger equilibrium
on the separating column can take longer).

5 Condition suppressor (if present)

Load method "Prep-MsSM" and start this method. The suppres-
sor module is switched to the next position every 20 min and
in this way conditioned.

732 |C Detector / 733 IC Separation Center



(), Metrohm 2.9 Connection of external devices

2.9 Connection of external devices

2.9.1 Connection of a recorder

For the connection of a recorder the 732 IC Detector has the two ana-
log outputs 11 (0% 1 V) and 12 (0% 10 mV) available (see Fig. 3). A
diagram of the circuit of the two analogue outputs can be found in sec-
tion 6.3. The polarity of the output signals at the analog output sockets
can be switched at any time under the <PARAM> key (see sec-
tion 4.5.1).

For the connection of recorders with banana connection sockets, the
6.2115.010 Cable available as an option can be used.

2.9.2 Connection of dIC Metrodata for Win95»

With «IC Metrodata for Win95» (ordering number 2.714.0310), Metrohm
offers a chromatography data system for the automatic evaluation of
chromatograms using a PC. It comprises a PC board and the associ-
ated integration software. You will find all relevant information about the
installation of hardware and software in the 714 Instructions for Use.

2.9.3 Connection of the 750 Autosampler

The 750 Autosampler available from Metrohm as an option is an auto-
matic sampler for ion chromatography. The apparatus accommodates
max. 128 samples each of 730 ni, which are automatically transferred
to the sample loops attached to the injection valves of the 733 IC
Separation Center. The electrical connection of the 750 Autosampler
and the tubing connections for the sample feed is described in the 750
Instructions for Use.

2.9.4 Connection of the 766 IC Sample Processor

The 766 IC Sample Processor available from Metrohm as an option is
an automatic sampler for ion chromatography. The apparatus accom-
modates max. 127 samples each of 11 mL, which are automatically
transferred to the sample loops attached to the injection valves of the
733 IC Separation Center. The electrical connection of the 766 IC Sam-
ple Processor and the tubing connections for the sample feed is de-
scribed in the 766 Instructions for Use.

2.9.5 Connection of the 791 VA Detector

The 791 VA Detector available from Metrohm as an option enables the
electrochemical (amperometric) detection with carbon or metal elec-
trodes. The accessories include a flow-through cell which can be fixed
to the conductivity detector in the 733 IC Separation Center. You will
find detailed information about installation and operation of the 791 VA
Detector in the 791 Instructions for Use.
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2.9.6 Connection of a printer

A\

External printers are normally connected to the 732 IC Detectorr via the
RS232 interfaces 16 (see Fig. 3). If no 709 IC Pump is connected, a
printer can also be attached to connection 15 "709 IC Pump". You will
find more detailed information on the RS232 interfaces in section 6.1.

Before a printer is connected to the RS232 interfaces 16 or 15, the
732 IC Detector always be switched off with mains switch 9 !

Printers with the following printer drivers can be connected to the two
RS232 interfaces of the 732 IC Detector (see also section 4.4.2):

IBM Proprinter and printers with IBM emulation

EPSON printers and printers with EPSON emulation

IBM
Epson

Seiko Seiko printer DPU-411/414
citizen  Citizen printer IDP562 RS
HP

HP printer and printers with PCL3 emulation

The following table provides information on a few selected printers.

Printer Cable Settings on 732 IC Settings on printer
Detector
IBM Proprinter 6.2125.050 >CONFIG/printer see printer manual
send to: IBM
>CONFIG/RS settings
baud rate: 9600
data bit: 8
stop bit: 1
parity: none
handshake: HWs
Epson 6.2125.040 >CONFIG/printer Settings of the DIP switches:
with 6-pin round send to: Epson
connector >CONFIG/RS settings SWi SW2
baud rate: 9600 | .,
data bit: s | oDOBABUUE|([AAABUURL
S‘topbl‘t. 1 12 3 4 56 7 8 12 3 456 7 8
parity none
handshake: HWs
Epson 6.2125.050 >CONFIG/printer Settings of the DIP switches on the interface:
with additional send to: Epson
serial interface >CONFIG/RS settings SWi SW2
#8148 baud rate: 9600 | .,
data bit: s | o DOUWUE| | W dOdl
Stopblt- 1 1 2 3 4 5 6 1 2 3 4 5 6 7 8
parity none
handshake: HWs
Epson LX-300 6.2125.050 >CONFIG/printer see printer manual
send to: Epson
>CONFIG/RS settings
baud rate: 9600
data bit: 8
stop bit: 1
parity none
handshake: HWs
Epson and Canon | 6.2125.020 >CONFIG/printer see printer manual
printers with + send to: Epson
parallel interface 2.145.0300 >CONFIG/RS settings
Serial/ baud rate: 9600
para||e| data blt 8
converter stop bit: 1
parity none
handshake: HWs
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2.9 Connection of external devices

Printer Cable Settings on 732 IC Settings on printer
Detector
Seiko DPU-411 6.2125.020 >CONFIG/printer Settings of the DIP switches:
send to: Seiko DIPO1 DIPO2
>CONFIG/RS settings
baud rate: 9600 | "
baud rate o | oWWBBEEAn| A0UUEH
stopblt ‘| 1 2 3 4 5 6 7 8 1 2 3 4 5 6
parity none | The switchable 7-bit ASCII character set of
handshake: HWs [ the printer will be automatically set to the
national character sets in accordance with
the set dialog language.
Seiko DPU-414 6.2125.130 >CONFIG/printer Settings of the DIP switches:
send to: Seiko Dip SW-1  DipSW-2  Dip SW-3
>CONFIG/RS settings 1 OFF ON ON
baud rate: 9600 2 ON OFF ON
data bit: 8 3 ON ON ON
stop bit: 1 4 OFF ON ON
parity none 5 ON ON OFF
handshake: HWs 6 OFF ON ON
7 ON OFF ON
8 ON OFF ON
The switchable 7-bit ASCII character set of
the printer will be automatically set to the
national character sets in accordance with
the set dialog language.
Citizen IDP562-RS | 6.2125.050 >CONFIG/printer Settings of the DIP switches:
send to: Citizen o
>CONFIG/RS settings @
baud rate: 9600 @EEE@@QEEE
data bit: 8 SSw1
stop bit: 1| The switchable 7-bit ASCII character set of
parity noné | the printer can be changed to the national
handshake: HWS | character sets only by setting the DIP
switches 4 and 5 in the printer:
4 5 Character set
open open USA
closed closed Great Britain
closed open France
open closed Germany
Spanish does not have its own character set
(it is best to select French).
HP Deskijet 6.2125.050 >CONFIG/printer Settings of the DIP switches:
with serial interface | or adapter send to: HP
cable 25-pin | >CONFIG/RS settings A B
neg./9-pin baud rgte: 9600 on
o0 p | Bate it BRI
CZQSSA) Stopblt- 1 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
parity none
handshake: HWs
HP Laserjet Adapter >CONFIG/printer see printer manual
with serial interface | cable 25-pin | send to: HP
neg./9-pin >CONFIG/RS settings
pos. (e.g. HP | baud rate: 9600
C2933A) data bit: 8
stop bit: 1
parity none
handshake: HWs
HP Deskjet/ 6.2125.020 >CONFIG/printer see printer manual
Laserjet + send to: HP
with parallel 2.145.0300 >CONFIG/RS settings
interface Serial/ baud rate: 9600
parallel data bit: 8
converter stop bit: 1
parity none
handshake: HWs

732 IC Detector / 733 IC Separation Center
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2.9.8

A\
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If you connect other printers, ensure that these emulate a printer
mode supported by the 732 IC Detector. Most printers with a serial
interface are connected using the 6.2125.050 Cable. Printers with a
parallel interface need a serial/parallel converter (e.g. 2.145.0300) and
the 6.2125.020 Cable.

Connection of a PC

IBM-compatible PCs are connected to the 732 IC Detector via RS232
interface 16 (see Fig. 3). You will find more detailed information on the
RS232 interface in section 6.1, which also describes remote control of
the 732 IC Detector via the RS interface.

Before a PC is connected to RS232 interface 16, the 732 IC Detector
must always be switched off using mains switch 9 !

The following table provides information on the connection of PCs. It
lists the required cables and details on the configuration of the 732 IC
Detector 732 and PC.

PC Cable Settings on 732 Detector | Settings on PC
PC with 25-pin 6.2125.060 | >CONFIG/printer setting of the RS
RS232 connector send to: IBM parameters

dependent on
control program

>CONFIG/RS settings.
settings same as on
PC

PC with 9-pin 6.2125.060 | >CONFIG/printer setting of the RS
RS232 connector + send to: IBM parameters
6.2125.010 | >CONFIG/RS settings dependent on

control program

settings same as on
PC

Connection of devices to the remote interface

Any external devices can be connected to the 25-pin remote interface
17 (see Fig. 3). The 732 IC Detector can be remote controlled via the 8
input lines, the 8 output lines can be used to control external devices.

Before an external device is connected to the remote interface 17, the
732 IC Detector must always be switched off using mains switch 9!

The pin assignment of the remote interface, its functions and the elec-
trical requirements and the conditions are described in section 6.2, the
assignment of the remote input lines can be found in section 4.4.1.
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3 Operating tutorial

and 733 IC Separation Center by means of a brief operating tutorial
which describes the basic operating steps needed for the recording
of an ion chromatogram and the development of a method.

ﬂ This section introduces you to the operation of the 732 IC Detector

The determination of the anionic content of a drinking water sample
with the PRP-X100 IC Anion Column using the single column tech-
nique is used an illustrative example. Please note that the steps and
parameter settings described apply only to this example. If you per-
form a different determination, use a different separating column or
other peripheral units, the procedures described in the tutorial must
be modified appropriately.

For further explanations of the operation, please refer to section 4,
which describes the functions of the individual keys and the pro-
gramming in detail.

3.1 Requirements

For the determination of anions in drinking water described in this tuto-
rial, the following instruments, accessories and solutions are required:

2.732.0X10 IC Detector

2.733.0XX0 IC Separation Center
without connection of the suppressor module

100 L Sample loop (6.2620.120 steel or 6.1825.220 PEEK)
already integrated in the 2.733.0010 and
2.733.0X20 IC Separation Center

2.709.0X10 IC Pump
In the operating tutorial, the pump is connected to the
732 IC Detector and remote controlled by this.

6.2125.060 Cable (connecting cable 732 — 709)
RS232 connecting cable for remote control of the
709 |C Pump by the 732 IC Detector.

6.2620.150 Pulsation dampener
Use of the pulsation dampener available as an option is
optional, but is advisable to protect the separating column.

732 |C Detector / 733 IC Separation Center
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6.2821.100 Filter unit PEEK
Filter between 709 IC Pump and injection valve
to avoid contamination.

6.1005.000 PRP-X100 IC Anion Column

Eluent
2 mmol/L phthalic acid / 8% acetone / pH 5.0 in dist. H,O
flow: 2 mL/min

Standard
Standard solution with 5 ppm CI~ and
10 ppm each of NO,~ and SO,* (in dist. H,0)

2.714.0310 IC Metrodata for Win95

The «IC Metrodata for Win95» PC integration system, which com-
prises a PC board and the associated PC integration software, is
used to record and evaluate chromatograms on a PC. The in-
stallation, operation and method development are not described
in this brief tutorial. You will find all relevant information in the In-
structions for Use of IC Metrodata for Win95.

Instead of «lC Metrodata for Win95», you can also use other data
recording systems, integrators, recorders or printers, but their use
is also not described in this tutorial.

3.2 Preparations

Before you start this brief tutorial, the entire IC system must be correctly
installed as described in section 2. In what follows, the most important
points for the installation are described once again (for details, see the
sections mentioned).

Install 732 IC Detector and 733 IC Separation
Center

b Setting up instruments section 2.2

P Installing and connecting detector block section 2.3.1/2
P Mounting syringe and aspirating tubing section 2.3.3
P Mounting drain tube section 2.3.4
P Power supply connection section 2.4

2 Prepare eluent

P Preparing eluent:
2 mmol/L phthalic acid / 8% acetone / pH 5.0 in dist. H,0O
(pH value of solution adjusted with NaOH)

P Microfiltering and degassing eluent section 5.1.3
b Stirring eluent in supply vessel section 5.1.3
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3.2 Preparations

732 |C Detector / 733 IC Separation Center

3 Install 709 IC Pump

*(see 709 Instructions for Use)

b Setting up pump section 2.1*

P Mounting pump head section 2.2*

P Tubing connections section 2.4*

P Power supply connection section 2.6*

P Switching on pump section 2.6.4*

P Degassing pump section 2.7*
4 Connect 709 IC Pump

b Electrical connection at 732 IC Detector section 2.6.1

(requires 6.2125.060 RS Cable)

P Installing pulsation dampener (option) section 2.6.2

P Installing filter unit PEEK section 2.6.3

P Making connection to injection valve section 2.6.5

P Passivating the IC system section 2.6.7
5 Connect separating column

b Connecting PRP-X100 IC Anion Column section 2.8

P Testing for leaks section 2.8.7

b Conditioning section 2.8.7
6 Connect external devices

P Connecting recorder (if used) section 2.9.1

b Connecting «IC Metrodata for Win95» or

other recording or evaluation system (if used) section 2.9.2
P Connecting printer (if used) section 2.9.6
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3.3 Putting into operation

After the complete IC system has been installed as described in sec-
tion 3.2, it can be put into operation. In what follows, all operating steps
up to the first calibration with the standard solution are described in se-
quence.

Please note that all displays refer to the condition in which the instru-
ment was put into operation for the first time (initial condition). If you do
not run through this tutorial until a later date, differences in regard to the
dialog language and the parameter values can appear. How you return
to the initial condition in such a case is described in section 5.4.9.

In this description of putting the instruments into operation, it is as-
sumed that all instruments are shut down and must first be switched
on. If this is not the case (e.g. if you start the operating tutorial immedi-
ately following the conditioning), you can skip steps 1 — 3.

1 Switch on external devices

P Switch on recorder (if used).

P Switch on «IC Metrodata for Win95» and PC
(if used).

b Switch on other recording and evaluation system
(if used).

2 Switch on 709 IC Pump

P Switch on 709 IC Pump with mains switch 29
(see section 2.6.4 of the 709 Instructions for Use).

3 Switch on remote control for 709 IC Pump
(the pump must be connected to the 732 IC Detector with a
6.2125.060 RS Cable for this)

b Set sliding switch 36 at the rear of the 709 IC Pump to "RS
232" (see Fig. 2 of the 709 Instructions for Use).

P Press key 8 <EXT.> on the 709 IC Pump to switch on the
external control (see section 3.6 of the 709 Instructions for
Use).

When the external control is activated, LED 7 above the
<EXT.> key lights up. All keys of the 709 IC Pump with the
exception of the <SELECT> key are blocked, operation is
now possible only via the 732 IC Detector.
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3.3 Putting into operation

4 Switch on 732 IC Detector

151.2 nB/cm
method

0.0 min
DEFAULT

P Switch on 732 IC Detector with mains switch 9 at the rear of

the instrument.

After the instrument has been switched on, display 1 lights
up and shows the status messages for the basic instrument

condition.

The 732 IC Detector is now in the standby mode of con-
ductivity measurement. The displayed values have the fol-

lowing meaning:

Measured Current time
absolute after switching
conductivity 1812 nS/cm] [0_2 min] on instrument
(Full scale 1.00 mS/cm)
Display of the

loaded method

Instead of the loaded method, other status messages can
be selected which are then continuously displayed in the
standby mode in the bottom line of display 1. Proceed as

follows:

5 Select status message

SELECT

151.2 nB/cm 0.4 min
1995-09-11 14:15:27

SELECT

151.2 nB/cm
full scale

0.6 min
1.00 mS/cm

T

SELECT

151.2 nB/cm
abs.cond.

0.9 min
151.2 nB/cm

SELECT

b

732 |C Detector / 733 IC Separation Center

Press the <SELECT> key.

The bottom line of the display shows the current date and
the current time. Please refer to point 6 to see how to

change the date and time.

Press the <SELECT> key again.

The bottom line of the display now shows the full-scale

range.

Press the <SELECT> key again.

The bottom line of the display now shows the current
measurement of the absolute conductivity, which is
identical to the value already shown in the top line on the

left.

Press the <SELECT> key again.
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151.2 nB/cm 1.2 min

pump ready

SELECT

151.2 nB/cm 0.9 min

method DEFAULT

The bottom line of the display shows the status message
for the 709 IC Pump. If the remote operation is switched on
correctly (see point 4), the status message "pump ready"
now appears.

If the IC Pump is operated independently, the message
"pump not responding" appears instead.

Press the <SELECT> key again.

The bottom line of the display shows the status message
for the loaded method once again. The "DEFAULT" method
in which all parameters are set to the initial values is loaded
as standard. You have now returned to the status mes-
sages displayed at the start.

The next point of the tutorial is concerned with the funda-
mentals of data entry using the settings of the instrument
configuration required for the example.

6 Set configuration

CONFIG

7

CONFIG
>CONFI1G/detector

ENTER

>CONFIG/detector
thermostat: 35 °C

ENTER

Press the <CONFIG> key to open the main menu for the
instrument configuration.

The name of the selected key appears in the top line of the
display, the title of the submenu "detector", which con-
tains various inquiries for the conductivity detector, is
shown in the bottom line.

The main menu of the <CONFIG> key contains several
such submenus, which are selected by repeated pressing
of this key. Each submenu has a title marked by ">".

Now press the <ENTER> key.

This moves you from the title to the individual inquiries of
the submenu "detector"; the title continues to be shown in
the top line. The operating temperature of the conductiv-
ity cell appears in the display as the first inquiry.

Please note the character ": " with this display. It always
appears when values can not be entered using the numeric
keys, but must be selected from preset values using the
<SELECT> key. However, for our example the preset value
of 35 °C does not have to be changed.

Confirm the set operating temperature by pressing the

<ENTER> key. The displayed value will be accepted and a
switch made to the next inquiry.
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~CONF1G/detector The next inquir_y of the_submenu "detector" appears,

ero” unit- ns/cm namely the unit for display of the auto-zero value.
This parameter also contains the character ":". The
<SELECT> key can be used to select the other values
"sfs" (% full scale) or "mv". For our example, however, the
preset value "ng/cm" need not be changed.

P Confirm the set unit by pressing the <ENTER> key.
ENTER
~CONF1G/detector The cell constant of the conductivity cell in the detector

cell constant 16.7 /cm block appears as the next inquiry of the submenu
"detector". Each detector block has a characteristic cell
constant which is determined in the factory and printed on
the block. To ensure that the absolute conductivity is cor-
rectly displayed, this value must be entered on first time

startup.
Please note that this parameter does not contain the
character ":". This means that here values must be en-

tered using the numeric keys. Hence press the corre-
sponding numeric keys in the correct sequence to enter the
value printed on the detector block. During the entry you
can always return to the default value by pressing the
<CLEAR> key and restart the entry.

SCONFIG/detector A cell constant of 17.1 /cm is entered here as an example.

cell constant 17.1 /cm

) b

Confirm the cell constant just entered by pressing the
ENTER <ENTER> key.

CONFIG As the previous inquiry was the last of the submenu
>CONFIG/printer "detector", a switch is now made automatically to the title
of the next submenu "printer", which contains various in-
quiries concerning the printout on an external printer. As no
printer is attached in our example, the next submenu can
be selected directly.

CONFIG P To do this, press the <CONFIG> key.
7

CONFIG The title of the submenu "print meas.value" appears in
>CONFIG/print meas.value thg bottom display line. The submenu contains various in-
quiries for the measured value printout on an external
printer, but again we are not interested in this at the present
time.

(" CONFIG ) P Press the <CONFIG> key again.
7

732 |C Detector / 733 IC Separation Center
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CONFIG

>CONFIG/auxiliaries

ENTER

>CONFIG/auxiliaries
run number

ENTER

>CONFIG/auxiliaries

number of cycles

ENTER

>CONFIG/auxiliaries
>CONFIG/aux/event

CONFIG

7

>CONFIG/auxiliaries

date 1995-09-11

ENTER

>CONFIG/auxiliaries

time 16:43:27

The title of the submenu "auxiliaries" appears in the
bottom line of the display. This submenu contains, among
other things, the inquiries for entry of the date, time and
dialog language.

Press the <ENTER> key to move to the inquiries.

The display shows the selection of the run number as the
first inquiry.

As we have no further interest in this here, we can proceed
directly to the next inquiry.

Press the <ENTER> key.

This display shows the selection of the number of cycles for
loop programs.

As this is yet another parameter which does not interest us
at present, we can proceed to the next inquiry.

Press the <ENTER> key again.

The display shows the submenu for EVENT settings, which
has not to be opened.

Press the <CONFIG> key.

The display now shows the inquiry regarding the current
date with the numeric data for year, month and day.

If the displayed date is the same as the current date, you
need only press the <ENTER> key to confirm it.

However, if you wish to change this date, enter the new
numeric values in the order year — month — day using the
numeric keys, e.g. "1995-10-05" for October 5, 1995.

Confirm the inputted date by pressing the <ENTER> key.

The current time with the numeric data for hours, minutes
and seconds appears in the display as the next inquiry.

If the displayed time matches the current time, you need
only press the <ENTER> key to confirm this.
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ENTER

>CONFIG/auxiliaries
dialog: english

SELECT

>CONFIG/auxiliaries
dialog: deutsch

ENTER

>CONFIG/auxiliaries
device label

auit

CONFIG
>CONFIG/auxiliaries

auit

151.2 nB/cm 4.3 min
method DEFAULT

732 |C Detector / 733 IC Separation Center

If you wish to change the displayed time, enter the new
numeric values in the order hours — minutes — seconds us-
ing the numeric keys, e.g. "08:32:00". The new time does
not become active until you confirm it by pressing the
<ENTER> key.

Confirm the new time by pressing the <ENTER> key.

The display now shows the selection of the dialog lan-
guage, which is set to "english", as the next inquiry.
The character ": " again appears with this display. This
means that values must be selected from preset values
using the <SELECT> key.

Press the <SELECT> key to select the next language
setting.

"deutsch" is now selected as the dialog language.

You could confirm this language setting by pressing the
<ENTER> key to immediately switch the dialog language
to "deutsch" (or any other language you have selected),
but instead:

Use the <SELECT> key to move through the selection
back to "english" and confirm with the <ENTER> key.
The display shows the device label as the next inquiry.
However, at present we are not interested in the further
inquiries of this submenu.

Press the <QUIT> key.
You now quit the inquiries and return to the title of the
submenu "auxiliaries".

Press the <QUIT> key again to return to the standby mode
of the instrument.

The 732 IC Detector is now again in the standby mode and
the display shows the status messages.
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ﬂ Fundamentals of the instrument dialog
Main menu Each key of the 732 IC Detector opens a main menu

Submenu

Inquiries

whose thematically arranged submenus can be se-
lected by repeated pressing of this key. The name of the
key always appears in the top line of the display.

Each submenu has a title which is marked by *'>" and
appears in the bottom line of the display. <ENTER=> is
used to move from the title to the individual inquiries
where the most important settings of the instrument can
be changed. <QUIT> effects a return to the standby
mode of the instrument.

With inquiries without " : " the valves must be entered
using the numeric keys. The inputted value is accepted
with <ENTER> and the next inquiry appears.

In the case of inquiries with " : " the admissible values
must be selected using the <SELECT=> key. The set
value is accepted with <ENTER=> and the next inquiry
appears.

Depending on the parameter, <CLEAR> is used to
reset the displayed value to the smallest possible value
or the default value. The <CLEAR> key is also used to
abort wrong entries.

<QUIT= is used to quit the inquiries and return to the
title of the submenu.

7 Enter parameters for the conductivity detector

b
PARAM
PARAM
>PARAM/detector
f ) b
ENTER
>PARAM/detector
range: 1.00 mS/cm
— b
SELECT
>PARAM/detector
range: 200 nB/cm

Press the <PARAM> key to open the main menu for the
parameter settings.

The title of the submenu "detector" appears that contains
various inquires for the conductivity detector.

Press the <ENTER> key to move to the inquiries.

The first inquiry shows the measuring range for which 7
stages from 0% 100 n5/cm to 0% 10 mS/cm are available.
Select the measuring range to ensure that the conductivity
value of the eluent used easily lies within the selected
range.

Press the <SELECT> key until the desired measuring
range appears in the display.

The eluent used for the PRP-X100 Anion Column has a
conductivity of ca. 150 n/cm. A range of 200 nS/cm is thus
selected as the measuring range.
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ENTER
>PARAM/detector
full scale: 200 nB/cm
ENTER
>PARAM/detector
temp.coeff.: 2.5 %/°C
) b

ENTER

Confirm the selected measuring range by pressing the
<ENTER> key.

The next inquiry which appears concerns the full-scale
range. The full-scale range (operating range) is used to set
the desired sensitivity for the display and analog output of
the measuring signal during the recording of the chroma-
togram. This value is set using the <FULL SCALE> key,
but not until later (see section 3.4, point 2).

Confirm the preset value corresponding to the measuring
range by pressing the <ENTER> key.

The next inquiry concerns the temperature coefficient for
the automatic conversion of the conductivity from the oper-
ating temperature of the measuring cell to the reference
temperature of 20° C. The preset value of "2.5 %/°C" ap-
plies to anions, the value applicable to cations "1.5 %/°C"
can be selected by pressing the <SELECT> key.

Confirm the preset value for anions by pressing the
<ENTER> key.

8 Enter parameters for analog output

PARAM
>PARAM/analog output

ENTER

>PARAM/analog output
polarity: +

ENTER

>PARAM/analog output
offset: 0 %fs

ENTER
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After the last action of point 7, the title of the submenu
"analog output” appears.

Press the <ENTER> key to move to the inquiries.

The polarity of the analog output signal can be switched
with the <SELECT> key between "+" and "-". To ensure
that a positive signal is always outputted for peaks, nor-
mally "+" is used for the determination of anions and "-"
for that of cations.

Confirm the correct polarity "+" for our example with the
<ENTER> key.

The second inquiry concerns the offset of the analog
output signal. This offset of the zero point of the conductiv-
ity can be set to 10 % or 50 % of the full-scale range using
the <SELECT> key. Such an offset of the zero point is pri-
marily advisable when the integrator or the evaluation sys-
tem do not accept any negative voltage values. As this is
not the case for «IC Metrodata for Win95», the value can be
left at "0 %fs".

Confirm the preset value with the <ENTER> key.
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>PARAM/analog output

damping: off

ENTER

PARAM
>PARAM/plot

The electronic damping of the analog output signal must
normally not be switched on.

Confirm the switched-off status of the damping with the
<ENTER> key.

The title of the submenu "plot" appears. This submenu
contains various inquiries regarding the graphics printout
on an external printer. As we shall not deal with the settings
for such a printer in this brief tutorial, we can switch directly
to the next inquiry.

9 Enter parameters for 709 IC Pump

O

PARAM

If you do not operate the 709 IC Pump by remote control
via the 732 IC Detector, the parameters below must be
entered directly on the pump (see 709 Instructions for
Use).

PARAM

>PARAM/709 1C Pump

'S

ENTER

>PARAM/709 IC Pump
flow 0.5 mL/min

>PARAM/709 IC Pump
flow 2.0 mL/min

ENTER

>PARAM/709 IC Pump
Pmax 10.0 MPa

Press the <PARAM> key.

The submenu "709 IC Pump" contains various inquires
concerning the 709 IC Pump.

Press the <ENTER> key to move to these inquiries.

The first inquiry concerns the flow of the 709 IC Pump,
which can be set to a value between 0.01 and 5.00 mL/min
using the numeric keys.

For the PRP-X100 IC Anion Column used in the example,
the recommended flow rate is 2 mL/min. Enter this value
using the numeric keys.

Confirm the inputted value using the <ENTER> key.

The parameter "Pmax" denotes the maximum shutoff
pressure for the 709 IC Pump and is used to protect the
separating column against excessive pressure. If the pres-
sure exceeds this value, the pump is automatically shut off.
Use the numeric keys to enter the desired value here. This
limit value should be ca. 3 MPa above the normal operating
pressure of the separating column used or correspond to
the maximum admissible operating pressure of the column
(1 MPa = 10 bar).
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>PARAM/709 IC Pump
Pmax 10.0 MPa

ENTER

>PARAM/709 IC Pump
Pmin 0.0 MPa

>PARAM/709 IC Pump
Pmin 1.0 MPa

ENTER

>PARAM/709 1C Pump

flow corr. 1.00
ENTER

151.2 nB/cm 8.5 min

method DEFAULT
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The maximum admissible pressure for the PRP-X100 IC
Anion Column is 34 MPa, the normal operating pressure is
2 mL/min at ca. 7 MPa. A value of 10 MPa is thus entered

as the maximum shutoff pressure.

Confirm the set maximum shutoff pressure with the

<ENTER> key.

The parameter "Pmin" denotes the minimum shutoff
pressure for the 709 IC Pump. If the pressure drops below
this value for a considerable length of time (e.g. owing to
leaks or if the eluent supply is interrupted), the pump is

automatically switched off.

Use the numeric keys to enter here the desired value. This
limit value should be sufficiently far below the normal oper-
ating pressure of the separating column used (1 MPa =

10 bar).

A value of 1 MPa can be entered as the minimum shutoff
pressure for the PRP-X100 IC Anion Column.

Confirm the set minimum shutoff pressure using the

<ENTER> key.

The parameter "flow corr." denotes the correction
factor for the flow of the 709 IC Pump. This correction
factor is used to match the displayed flow to the actual flow.
If you are interested in the exact display of the flow, this

correction factor must be determined by measurement of
the actual flow and then entered here (see section 3.3 of

the 709 Instructions for Use).

Confirm the inputted flow correction with the <ENTER>
key. As this was the last inquiry of the last submenu of the
<PARAM> key, an automatic switch is made to the

standby mode.

The 732 IC Detector is again in the standby mode and the
display shows the status messages.

57



58

3 Operating tutorial

{5, Metrohm

10 Start 709 IC Pump

O

PUMP RIS
8
151.2 nB/cm 8.9 min
pump running 6.9 MPa

If you do not operate the 709 IC Pump by remote control
via the 732 IC Detector, the pump must be switched on
directly using the <PUMP RS> key (see 709 Instructions
for Use).

Press the <PUMP R/S> key. The pump drive of the 709 IC
Pump is started.

After the start of the 709 IC Pump, an automatic switch is
made to the status message for the pump. If this is running
properly, the message "pump running" and the current
measured pressure appear.

11 Condition IC system

151.2 nB/cm
pump running

53.2 min
6.9 MPa

b

Rinse IC system with eluent until the desired stability of the
baseline is achieved.

To assess the baseline stability, it is advantageous if the
measured conductivity is continuously recorded with a re-
corder or printer or (e.g. with «C Metrodata for Win95»)
shown on the PC.

It normally takes 30% 60 min until the IC system is ready for
analysis. If the eluent is changed, the establishment of the
ion exchanger equilibrium on the separating column may
take longer.

Example: With the PRP-X100 IC Anion Column a stable
conductivity value of ca. 150 n&/cm is reached after around
45 min and scarcely changes after this time.

732 |C Detector / 733 IC Separation Center
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3.4 Calibration

3.4 Calibration

After putting into operation and conditioning the IC system as de-
scribed in section 3.3, the first calibration can now be performed. This
requires a standard solution which contains the analyte substances in
about the same concentration as expected in the sample.

For our example dealing with the determination of drinking water with
the PRP-X100 IC Anion Column, a 100 ni. sample loop is used which is
filled with the following standard solution:

5 ppm CI7, 10 ppm NO;,, 10 ppm SO,*
(as Na* or K* salts in dist. water)

1 Select status message for full-scale range

SELECT

P Repeatedly press the <SELECT> key until the status
message for the full-scale range appears.

151.2 nB/cm  54.9 min .
full scale 200 n6/cm bottom line of the display.

The full-scale range currently in force appears in the

2 Set full-scale range

FULL
SCALE

P Pressthe <FULL SCALE> key.

151.2 nB/c 55.2 min - . .
full scale: " 200 ns/::m indicates that the setting here must be made with the

The numeric value of the full-scale range start to flash. This

<€> and <=>»> keys and not as is normal with the
<SELECT> key.

The full-scale range (operating range) is used to set the
desired sensitivity for the display and the analog output of
the measuring signal during the recording of the chroma-
togram. The range should be so selected that the largest
peaks which need to be evaluated are clearly within the full-
scale range.

P Change the full-scale range by pressing the < € > key
(value decremented) or the <=»> key (value incremented)
until the desired value appears in the display.

151.2 nb/cm  55.8 min ,
full scale: 4.00 nS/cm scale range of 4 n/cm is selected.

For the determination of anions in drinking water, a full-

ENTER

P Confirm the desired full-scale range with the <ENTER>
key.

151.2 nB/cm  56.1 min .
full scale: 4.00 nS/cm display shows the status message for the full-scale range,

The 732 IC Detector is again in the standby mode and the

but now the numeric value no longer flashes.

732 IC Detector / 733 IC Separation Center
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@ OVERLDAD

As the selected full-scale range is clearly less than the
measured absolute conductivity, red overload display 8 on
the 732 IC Detector now lights up.

3 Trigger auto-zero

[ ZERO
Q

+0.000 nB/cm 56.4 min

full scale: 4_.00 nB/cm

Press the <ZERO> key. This starts the automatic elec-
tronic background compensation. During zeroing, the
green LED in the key starts to flash.

As soon as zeroing is at an end, the green LED in the
<ZERO> key is permanently on. The top line of the display
shows the auto-zero value in place of the absolute con-
ductivity. In contrast to the absolute conductivity, the auto-
zero value is always outputted with the sign in front of the
number.

With the auto-zero function the current conductivity value
becomes the new zero point of the selected full-scale
range. Each time the <ZERO> key is pressed, the meas-
uring signal is always reset to zero. The auto-zero function
can be switched off with the <ZERO OFF> key.

4 Set injection valve A to "FILL"

[ FILL
@)

b

Press the <FILL> key for injection valve A at the 733 IC
Separation Center. This switches the injection valve to the
"FILL" position. This position is indicated by lighting up of
the green LED in the <FILL> key.

5 Fill sample loop

Immerse the aspirating tubing 88 attached to connection
22 in the standard solution.

Using the syringe fixed to connection 21 siphon in ca. 1 mL
standard solution.

6 Set injection valve A to "INJECT"

[ INJECT
Q

b

Press the <INJECT> key for injection valve A on the 733 IC
Separation Center and the chromatogram is started. This
switches the injection valve to the "INJECT" position. The
"INJECT" position is indicated by lighting up of the green
LED in the <INJECT> key.

At the same time start the recorder (if used).

An integrator attached to the 733 IC Separation Center or a
PC with evaluation software (e.g. «lC Metrodata for Win95»)
is started automatically when injection valve A is switched
to the "INJECT" position.

732 IC Detector / 733 IC Separation Center
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3.4 Calibration

+0.000 nB/cm
full scale:

0.0 min As soon as injection valve A is in the "INJECT" position, the
4.00 n&/cm current time is reset to "0.0 min". This marks the start time
of the chromatogram.
The ion chromatogram of the standard is plotted in the next
20 min or so.
Fig. 19 shows an example of a calibration with 5 ppm CI,
10 ppm NO; and 10 ppm SO,*.
7.00e+005
g 3 3 Standard
o || B T. Stendard
5.00e+005
CIr
4.00e+005
3.00e+005 -
NO;
2.00e+005 SOAQ,
1.00e+005 —+
0.00e+005 T T T T v
0 2I zll (IS !IS 1|0 1|2 1I4 1I6 18

FULL REPORT

Ret Time Component Concentr. Area Height
(Min) Name ppm (uv*Sec) (uv)
1.758 Chloride 5.000000 2791676.00 416181.718
3.164 Nitrate 10.000000 2405831.75 202204.046
10.575 Sulphate 10.000000 4652037.50 146991.609

Fig. 19: lon chromatogram of the calibration

732 IC Detector / 733 IC Separation Center
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3.5 Sample determination

Following the calibration of the IC system as described in section 3.4
the first sample solution can be injected.

1 Filter drinking water sample

b

Filter the drinking water sample with a 0.45 mm microfilter.

2 Trigger auto-zero

[ ZERO
Q

b

Press the <ZERO> key. This starts the automatic elec-
tronic background compensation. During zeroing, the
green LED in the key starts to flash. As soon as zeroing is
at an end, the green LED in the <ZERO> key is perma-
nently on.

3 Set injection valve A to "FILL"

[ FILL
@)

b

Press the <FILL> key for injection valve A on the 733 IC

Separation Center. This switches the injection valve to the
"FILL" position. This position is indicated by lighting up of
the green LED in the <FILL> key.

4 Fill sample loop

Immerse the suction tubing 88 attached to connection 22
in the vessel containing the drinking water sample.

Use the syringe fastened to connection 21 to siphon in ca.
1 mL sample.

5 Set injection valve A to "INJECT"

[ INJECT
Q

+0.000 nB/cm
full scale:

0.0 min
4_.00 nB/cm

b

Press the <INJECT> key for injection valve A on the 733 IC
Separation Center. This switches the injection valve to the
"INJECT" position and the chromatogram is started. The
"INJECT" position is indicated by lighting up of the green
LED in the <INJECT> key.

At the same time start the recorder (if used).

An integrator attached to the 733 IC Separation Center or a
PC with evaluation software (e.g. «lC Metrodata for Win95»)
is started automatically when injection valve A is switched
to the "INJECT" position.

As soon as injection valve A is in the "INJECT" position, the
current time is reset to "0.0 min". This marks the start time
of the chromatogram.

The ion chromatogram of the drinking water sample is
recorded during the next 20 min or so.

Fig. 20 shows an example of a drinking water sample.

732 IC Detector / 733 IC Separation Center
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3.5 Sample determination

7.00e+005

6.00e+005

— 1406
— 1749

5.00e+005 |
Cr
4.00e+005 |-

3.00e+005

2.00e+005

1.00e+005

A

/

Dnnklng water

— 3.180
— 10.323

0.00e+005

]

0 2 4 6 8 10 12 14 16 18
FULL REPORT
Ret Time Component Concentr. Area Height
(Min) Name ppm (uv*Sec) (uv)
1.749 Chloride 5.487972 3064128.00 381971.937
3.160 Nitrate 9.647280 2320973.25 189443.562
10.323 Sulphate 7.142281 3322615.75 112246.203

Fig. 20:

lon chromatogram of the drinking water sample

In comparison with the standard, in the drinking water
sample the system peak which appears after the sulfate
peak is very large. The next sample can be started at the
earliest 18 min following injection of the previous sample.

732 IC Detector / 733 IC Separation Center

63



64

3 Operating tutorial {2, Metrohm

3.6 Storing as a method

METHOD

9

The parameter settings used for the drinking water determination can
be stored in the 732 IC Detector as a method and hence later recalled
at any time. Proceed as follows to store the inputted settings under the
name "Water":

P Pressthe <METHOD> key to open the main menu for
method management.

METHOD

>METHOD/recal l

The title of the submenu "METHOD/recall" appears. This is
used to load a method already stored in the working mem-

—

METHOD

ory. Proceed further to the next submenu.

P Press the <METHOD> key again.

9
METHOD The title of the submenu "METHOD/store" appears. This is
SMETHOD/store used to store a method loaded in the working memory.

P Press the <ENTER> key.

ENTER
ST e e The inquiry for entry of the method name which ?an hah/e a
name - length of max. 8 characters appears. The name "Water" se-

lected for this example is entered as follows:

= P Press the <=»> key to start the text entry.

-[+
~METHOD/store The first 8 letters of the alphabet "ABCDEFGH" appear yvjth
N — ABCDEFGH the first letter A flashing. The letter at the flashing position

— can now be selected with the <€> and <=»> keys.

- P Press the <=»> key repeatedly until the flashing letter "w"

-/+ appears.
~METHOD/store The first letter of the name is now the desired "w".
name: WXYZ abc

P Press the <ENTER> key to confirm the first letter.

ENTER
~METHOD/store The second Ie.tter of the name starts to flash and can again
N — WWXYZ ab be selected with the <€ > and <=»> keys.

= P Press the <=»> key repeatedly until the letter "a" appears

-/+ at the flashing position.

732 IC Detector / 733 IC Separation Center
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3.6 Storing as a method

auIt

732 IC Detector / 733 IC Separation Center

>METHOD/store
name: Wabcdefg
)
ENTER
>METHOD/store
name: Waabcdef
()
-[+
>METHOD/store
name: Watuvwxy
)
ENTER
>METHOD/store
name: Wattuvw
(=)
>METHOD/store
name: Watefghi
)
ENTER
>METHOD/store
name: Wateefgh
()
-[+
>METHOD/store
name: Waterstu
)
ENTER
>METHOD/store
name: Waterrst
)

The second letter of the name is now the desired "a".

Press the <ENTER> key to confirm the second letter.

The third letter of the name starts to flash and can be
selected with the <€ > and <=»> keys.

Press the <=»> key repeatedly until the letter "t" appears
at the flashing position.

The third letter of the name is now the desired "t".

Press the <ENTER> key to confirm the third letter.

The fourth letter of the name starts to flash can be selected
with the <€ > and <=>»> keys.

Press the < €> key repeatedly until the letter "e" appears
at the flashing position.

The fourth letter of the name is now the desired "e".

Press the <ENTER> key to confirm the fourth letter.

The fifth letter of the name starts to flash and can be se-
lected with the < €> and <=»> keys.

Press the <=»> key repeatedly until the letter "r" appears
at the flashing position.

The fifth letter of the name is now the desired "r".

Press the <ENTER> key to confirm the fifth letter.

The desired name "water" has now been entered in full.

Press the <QUIT> key to end the text entry.
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>METHOD/store
name: Water

ENTER

+0.000 nB/cm 28.4 min
full scale: 4_.00 nB/cm

The display shows the complete method name "water" for
confirmation.

Press the <ENTER> key to confirm the method name. The
parameters are now stored in the instrument under the
name "water".

The 732 IC Detector is now again in the standby mode and
the display shows the status messages.

A method report of the method "Water" just stored can be
outputted with the <REPORT> key (see section 4.8.3) and
has the following appearance:

732 IC Detector 01104 732.0012
date 1995-09-18 time 11:03:47
METHOD
Method name Water
date: 1995-09-18 10:39:10
PARAM
>PARAM/detector
range: 200 n&/cm
full scale: 4.00 n8/cm
temp.coeff.: 2.5 %/°C
>PARAM/analog output
polarity: +
offset: 0 %fs
damping: off
>PARAM/plot
autom.start: off
time interval 1.0 s
time scale 10.0 mm/min
time scale label: rel
stop time off min
left: 0.000 n8&/cm
right: 10 n8/cm
>PARAM/709 IC Pump
flow 2.00 mL/min
Pmax 10.0 MPa
Pmin 1.0 MPa
flow corr. 1.00
PROGRAM

732 IC Detector / 733 IC Separation Center
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4 Operation

This section provides a detailed description of the operation of the

732 IC Detector and 733 IC Separation Center using the keypad and
dialog display. After an overview of the various operating sequences
(section 4.1), the fundamentals of the operation are explained
(section 4.2). This is followed by a detailed description of the display
(section 4.3) and key functions (section 4.4 — 4.8). A few selected
illustrative methods complete this section 4 (section 4.9).

4.1 Operating sequences

4.1.1 General flow chart

The following flow diagram shows the general sequence of the deter-
mination of an ion chromatogram. Additional detailed charts and in-
depth information can be found in the sections mentioned.

Installation sect. 2.1
v

Basic settings sect. 4.1.2
v

Putting into operation sect. 4.1.3
v

Conditioning sect. 2.8.7

Stable
baseline?

no

Injection sect. 4.1.4

New
sample?

Y Y

Switching off instruments Recycling sect. 5.2.3
Shut down sect. 5.2.4 (only without suppressor module)
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4.1.2 Flow chart for basic settings

The following flow diagram shows the basic SETUP and CONFIG set-
tings which must be selected for the 732 IC Detector as a function of
the attached devices. You will find detailed information in section 4.4.

Start

Remote
connection?

SETUP/output
SETUP/input assign

-

SETUP/graphics
SETUP/peripherals
operation with 733 = off
SETUP/peripherals
operation with 709 = off

no |
<
yes
no|.
<
no
yes |
yes |

CONFIG/detector
CONFIG/auxiliaries

l

CONFIG/RS settings
CONFIG/printer

Printer?

CONFIG/print meas.value

HOA
A
‘ End ’

732 IC Detector / 733 IC Separation Center



. Metrohm 4.1 Operating sequences

4.1.3 Flow chart for putting into operation

The following flow diagram shows how the IC system can be put back
into operation after a separating column has been removed and all de-
vices have been switched off (shutdown, see section 5.2.4). A require-
ment is that the installation (section 2.1) is complete and the basic set-
tings (section 4.1.2) have been made. You will find further information in
the sections mentioned.

Preparing eluent sect. 5.1.3

Y

Preparing standards and samples

Y

Switching on external devices

Y

Switching on 709 IC Pump

Y

Switching on 732 IC Detector sect. 2.4.4

Y

Rinsing IC system with eluent

Stable
baseline?

no

Installing separating column  sect. 2.8

Suppressor?
no [«

Preparing regeneration solution

Preparing rinsing solution

Switching on auxiliary pump  sect. 2.8.6
I

@ = Setting parameters sect. 4.5
yes

'
method? Recalling method sect. 4.7.4
yes

Developing a method sect. 4.7.4

¥
‘ End ’
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4.1.4 Flow chart for injection

The following flow diagram shows how an injection is started on the IC
system with and without a program. If the points <ZERO>, <FILL>
and "Siphoning in sample" are not programmed or must be performed
by the Autosampler, they must also be manually triggered. You will find
further information in the sections mentioned.

Progray = <ZERO> sect. 4.6.3
yes *
<FILL> sect. 4.6.1
Siphoning in sample
<INJECT> sect. 4.6.2
Y
New "
program? Editing program sect. 4.7.1
Efgir\?g; Activating program sect. 4.7.1
<PROG R/S> sect. 4.7.2

Triggering remote start  sect. 6.2

<INJECT> sect. 4.6.2/4.7.1

no

y
Program execution
(n cycles with "cycle")
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4.2 Fundamentals of the operation

4.2.1 Display

LCD 1 on the 732 IC Detector comprises two lines each of 24 charac-
ters. What appears on the display depends on whether the instrument
is in the standby mode or the edit mode.

Standby mode

After the 732 IC Detector has been switched on, the instrument is al-
ways automatically in the standby mode of conductivity measurement.
The first display line shows the measured value and the current time,
the second line displays status messages selectable with the
<SELECT> key.

Current time
after program start,
after last "INJECT A" or

{ 151.2 rrS/cm] [0'2 min] after instrument
[method DEFAULT] switched on

Measured value Status messages
without sign: absolute conductivity
with sign: auto-zero value

Edit mode

Pressing the appropriate keys switches from the standby mode to the
edit mode. The first line of the display then shows the name of the
pressed key, the second line the title of the first submenu:

Key name
(PARAM)
(>PARAM/detector]

Menu title

Pressing the <ENTER> key switches from the menu title to the individ-
ual inquiries. The first line shows the menu title, the second line is used
as an entry line for parameters.

Menu title
(>PARAM/detector)
range: (200 nB/cm)
Parameter name Parameter value
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4-2.2

Overview of key functions

Key field of 732 IC Detector

( )

+0.023 pS/cm  15.2 min| ﬁﬁT\

Full Scale 5.00 pS/cm U @

ZERD OFF EVENT l PROGRAM

@ OVERLOAD

PLOT REPORT PRINT

DEEIE

GEEED) \GEENG
/ /

Main function keys Numeric keys  Auxiliary function keys

(© THERMOSTAT

The key field of the 732 IC Detector contains 4 colored main function
keys, 12 gray numeric keys and 4 gray auxiliary function keys. In the
standby mode, the numeric keys can also be used to trigger the speci-
fied functions by means of their numbers.

Key field of 733 Separation Center

Operating keys for Operating keys for
injection valve A injection valve B or
suppressor module

The key field of the 733 IC Separation Center contains 4 keys for opera-
tion of the injection valves and the suppressor module.

The following table provides a brief overview of the different functions of
the individual keys of the 732 IC Detector and 733 Separation Center in
the standby mode and the edit mode. You will find more detailed infor-
mation on the key functions in sections 4.4¥44.8.

732 |C Detector / 733 IC Separation Center
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4.2 Fundamentals of the operation

Main function keys of 732 IC Detector

Key

Standby mode

Edit mode

[ ZERO
Q

Trigger auto-zero
Automatic zeroing of the current
conductivity (the green LED in the
key lights up).

Trigger auto-zero
Automatic zeroing of the current
conductivity (the green LED in the
key lights up).

PARAM

Open parameter menu

Opens the main menu for setting the
parameters for the conductivity de-
tector, analog output, graphics plot
and 709 IC Pump.

All settings which are set in the
parameter menu can be stored to-
gether with the program as a
method.

Select submenu or parameters
Selection of the next submenu in the
main menu.

Selection of the next parameter in the
submenu.

FULL
SCALE

Set full-scale range
Direct selection of the full-scale range
(value flashes).

Selection of the value with the < € >
and <=»> keys.

Return to standby mode

Acceptance of the displayed value for
the full-scale range and return to the
standby mode.

PROG
RIS

Start/stop program

LED in key dark:

Program inactive; No function
(program start not possible until pro-
gram status = "active").

LED in key lit up:
Program active; Program start with
program type "cycle".

LED in key flashes:
Program running; Program stop
with all program types.

No function

732 IC Detector / 733 IC Separation Center
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Numeric keys of 732 IC Detector

Key Standby mode Edit mode
o ) | Open configuration menu Numeric entry ('7')
7 Opens the main menu for configura- | ©F
tion of the 732 IC Detector. select submenu or parameter
The settings in the configuration Selection of the next submenu in the
menu are retained until they are main menu.
changed or the working memory Selection of the next parameter in the
(RAM) is initialised. submenu.
ruwers) | Start/stop pump Numeric entry ('8')
8 On/off switching of the pump drive of
the 709 IC Pump (if pump remote
controlled by 732 IC Detector).
(wemon ) | Open method menu Numeric entry ('9')
9 Opens the main menu for the recall, or
storage and deletion of user-defined | Select submenu or parameter
methods. Selection of the next submenu in the
main menu.
Selection of the next parameter in the
submenu.
zmoor ) | Switch off auto-zero Numeric entry ('4')
4 Switches off the auto-zero function or
(green LED in the <ZERO> key switch off auto-zero
goes out). Switches off the auto-zero function
(green LED in the <ZERO> key
goes out).
EVENT Open event menu Numeric entry ('5')
b Opens the main menu for the pro- or
gramming, editing and deletion of select submenu or parameter
events. Selection of the next submenu in the
main menu.
Selection of the next parameter in the
submenu.
v ) | Qpen program menu Numeric entry ('6')
6 Opens the main menu for the devel- | OF
opment, editing and deletion of time | Select submenu or parameter
programs. Selection of the next submenu in the
Definition of program type. main menu.
Set programs active/inactive. Selection of the next parameter in the
submenu.
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start of the continuous measured
value output on an external printer
(abort with <QUIT>).

Key Standby mode Edit mode
(—PioT Start graphics plot Numeric entry ('1')
1 Output of measured value curve on
an external printer (abort with
<QUIT>).
REPORT Start report output Numeric entry ('2')
2 Selection of report and output onan | ©F
external printer (abort with <QUIT>). | return to standby mode
PRINT Start measured value output Numeric entry ('3')
3 Output of single measured values or

Trigger marking

Sets a marking signal of ca. 10% of
the full-scale range at the analog
output.

Numeric entry ('0')

No function

Numeric entry ('.")

or

narrowing of the full-scale
range (see <FULL SCALE>)

or
text entry

Activation of the text entry mode.

Shift of the moving character string to
the left (see section. 4.2.5).

No function

Change in the sign ('-/+')
or

widening of the full-scale
range (see <FULL SCALE>)

or
text entry

Activation of the text entry mode.

Shift of the moving character string to
the right (see section 4.2.5).

732 IC Detector / 733 IC Separation Center
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Auxiliary function keys of 732 IC Detector

Key Standby mode Edit mode
Select status message Select preset parameter values
ST Selection of the status messages for Selection from preset parameter
full-scale range, absolute conductiv- values for parameters which are
ity, 709 IC Pump, program, method, marked by a colon ":".
date and time.
No function Delete parameter values
CLEAR Deletion of the displayed parameter
values and resetting to default values
or"0".
[ Acknowledge error messages Abort entry
iy Acknowledgment of the error mes- Abort the parameter entry (parameter
sages displayed on the first line. reset to original value).
or Exit from rolling inquiries and selec-
abort printing operations tion Of the next h|gher menu |eve| or
Abort printing operations started with the standby mode.
<PLOT>, <REPORT> or <PRINT>.
( ) | No function Confirmation of parameters
ENTER Confirmation of existing parameter
values or those just entered.
Selection of the next menu line.

Operating keys of 733 IC Separation Center

Key

Injection valve

Suppressor module

FILL

dl

Switching to "FILL"

Switching of injection valve A to "FILL"
position.

No function

INJECT

~

Switching to "INJECT"

Switching of injection valve A to
"INJECT" position.

No function

STEP

FILL

@

Switching to "FILL"

Switching of injection valve B to
"FILL" position.

Rotate suppressor module

Switch suppressor module to next
position.

INJECT

~

Switching to "INJECT"

Switching of injection valve B to
"INJECT" position.

No function
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4.2.3 Instrument dialog

The instrument dialog of the 732 IC Detector is organized in the form of
so-called rolling inquiries which are arranged in menu levels in a hierar-
chical manner and are subject to the following rules:

Main menu

The main function keys as well as most numeric keys
of the 732 IC Detector open a main menu whose
thematically arranged submenus are selected by re-
peated pressing of this key. The name of the key al-
ways appears in the top line of the display.

Submenu

Each submenu has a title marked by ">" which ap-
pears in the bottom line of the display. <ENTER> is
used to move from the title to the individual inquiries,
which are used to change the most important set-
tings of the instrument. With <QUIT> a switch is
made back to the standby mode.

Inquiries
In inquiries without ": ", the values must be entered
using the numeric keys. <ENTER> is used to accept
the inputted value and the next inquiry appears.

In the case of inquiries with " : ", the admissible val-
ues must be selected with the <SELECT> key.
<ENTER> is used to accept the set value and the
next inquiry appears.

Depending on the parameter, <CLEAR> is used to
reset the displayed value to the smallest possible
value or the default value. The <CLEAR> key also
serves to abort wrong entries.

<QUIT> is used to quit the inquiries and return to the
main menu.

You will find a schematic representation of the instrument dialog in
Fig. 21.

732 |C Detector / 733 IC Separation Center
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Standby mode
KEY
>«
A 4
)
Key title >Submenu 1
>Submenu 1 £ Inquiry 1
ar | KEY ENTER auIT
>Submenu 1
Inquiry 2
- A 4
< >Submenu 1
A Inquiry n
-
v -
Key title >Submenu 2
>Submenu 2 £ Inquiry 1
KEY ENTER auIT

v

>Submenu 2
Inquiry 2

v

-

v

ENTER

Key title
>Submenu n

v

KEY

L ]

>Submenu 2
Inquiry n

Fig. 21: Schematic representation of the instrument dialog
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4.2.4 Data entry

Numeric entry

PLOT

With inquiries in which the parameter title has no colon ":", the
1 parameter values can be entered directly with the numeric keys.

<Select> selection

)

With inquiries in which the parameter title has a colon ":", the
SELECT <SELECT> key can be used to display a preset selection of data. This
<SELECT> selection has a cyclic structure like a selector drum.

Example:
>CONFIG/printer
send to: 1BM
I |
| /\/
<SELECT> 1BM
| HP
Epson
Seiko
Citizen <ENTER>
>CONFIG/printer
send to: Epson | ¢—
Confirmation
Confirmation of the inputted or selected parameter value by pressing
ENTER the <ENTER> key
Correction
Deletion of the parameter value just entered or selected and resetting to
CLEAR the default value or "0".
Abort of the parameter entry with <QUIT> (e.g. as a wrong value has
auIT been entered). The parameter value is reset to the original value, a

beep sounds and a direct return to the submenu is effected.

732 |C Detector / 733 IC Separation Center
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4-2.5

Text entry

ENTER

CLEAR

auit

With certain inquiries which require the entry of a text, any ASCII char-
acters can be entered to write the texts.

Opening the text editor
The "€"" or "=»" keys open the text editor.

"€" is used to delete an existing character string and to position the
text cursor at the left edge of the entry field.

With "=»" an existing character string is retained, the text cursor is
positioned on the last character of the existing text.

After the text editor has been opened, a moving string is displayed
which comprises an alphabetical list of all characters which can be
entered. The character which flashes is that which is currently selected
and can be changed (text cursor).

Character selection

The "€" and "=" keys move the string of the selectable characters
(uppercase and lowercase letters, numbers and special characters,
arranged alphabetically) in the selected direction past the text cursor.
Pressing these keys once causes a shift in the string by one position to
the left or right. By pressing and holding the keys, the string can be
moved rapidly.

Numbers can also be entered directly using the numeric keys.

Confirmation of the character selection

The <ENTER> key appends the character currently at the text cursor
position to the existing text line. When the entire width of the text field is
full, the text entry mode is quit and the text line accepted with
<ENTER>.

Deleting characters

The <CLEAR> key is used to delete the rearmost character of the
existing text line. As a result, the text cursor automatically moves one
character to the left.

Closing text entry

The text entry mode is exited with <QUIT>. The displayed text line can
then be accepted with <ENTER> or discarded by pressing <QUIT>
again.

You will find an example illustrating text entry in section 3.6.
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4.3 Displays in the standby mode

4.3

4.3-1

Measured value and current time

Displays in the standby mode

In the standby mode of the conductivity measurement, the top line of
the display always shows the current measured value (left) and the

current time (right).

732 IC Detector / 733 IC Separation Center

the current time:

151.2 nB/cm  13.5 min Measured value
nethod DIAPET | The following possibilities exist for the display of
the measured value:

Measured value without sign

151.2 n8/cm  Absolute conductivity in n5/cm
or mS/cm.
This value is also shown auto-
matically if the auto-zero value
lies outside the full-scale range.

Measured value with sign

+0.004 ns/cm Auto-zero value in n/cm
(default setting)

+0.0 %fs  Auto-zero value in %fs
(% of the full-scale range, can be
set under ">CONFIG/detector/
'zero' unit")
+0.4 mV Auto-zero value in mV

(can be set under ">CONFIG/
detector/'zero' unit")

No measured value

-------- Measured value is more than
10% outside the set measuring
range.

151.2 nS/cm  13.5 min Current time
nethod PPN | The following possibilities exist for the display of

Without "INJECT A" or program start
Current time after instrument switched on

With "INJECT A"

Current time after the last switching of injection
valve A to "INJECT" position (does not apply to
an "INJECT A" command within a program)

With program start
Current time from last program start
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4.3.2 Status messages

Pressing the <SELECT> key in the standby mode selects the status
messages in turn. These are shown in the bottom line of the display.
Depending on the instrument status, the following messages can be
displayed:

SELECT

J

+0.004 nB/cm  13.5 min Status messages for a method
method XXXXXXXX nethod SXOOOOKK

An unchanged method is loaded in the
working memory (see section 4.7.4).

method XXXXXXXX modif.
The method loaded in the working memory
has been changed (see section 4.7.4).

method DEFAULT
The default method "DEFAULT" is loaded in
the working memory (see section 4.7.4).

+0.004 nS/cm  13.5 min Display of date and time

1995-10-12 11:24:31 The current date and the current time are dis-
played. Date and time can be changed under
<CONFIG> (see section 4.4.2).

151.2 n8/cm  13.5 min Display of the full-scale range

full scale  1.00 mS/em | The fy|l-scale range currently set is displayed
(operating range, see section 4.5.1) and can be
changed with the <FULL SCALE> key (see
section 4.5.2)

+0.004 nS/cm  13.5 min Display of the absolute conductivity

abs.cond. ~ 181.2 mB/Cm | Te apsolute conductivity currently measured is
displayed. This is primarily useful when the auto-
zero value is displayed as the measured value.

+0.004 nB/cm  13.5 min Status messages for 709 IC Pump
pump ready

These status messages appear only with
"'SETUP/peripherals/operation with 709 = on".

pump ready
The 709 IC Pump is switched on and ready
for start with the <PUMP R/S> key (see
section 4.6.6).

pump running XX.X MPa
The 709 IC Pump is running, the current
pressure P, iS shown on the right. The
pump can be stopped using the <PUMP
R/S> key (see section 4.6.6).
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4.3 Displays in the standby mode

stopped: YY-MM-DD HH:MM
The 709 IC Pump was stopped at the time
indicated owing to violation of the shutoff
limit "Pmin" or "Pmax". To restart a pump
stopped in this manner, the pump keys
<EXT.> and <R/S> must be pressed in
succession and then <EXT.> pressed
again (see also section 4.5.1).

pump not responding
This message appears when

the 709 IC Pump is not connected to the
732 |C Detector,

the 709 IC Pump is not switched on,

the remote control of the 709 IC Pump is
not switched on.

prog.type cycle no.

+0.004 nB/cm  13.5 min Status messages for program type

XXX

These status messages appear only with

""PROGRAM/parameters/status = active".

prog.type cycle no. XXX
Display of the program type "cycle" and the
cycle number (see section 4.7.1).

prog.type inject
Display of the program type "inject" (see
section 4.7.1).

prog.type remote

Display of the program type "remote" (see
section 4.7.1).

next step

+0.004 nB/cm  13.5 min Status messages for program step

ready

These status messages appear only with

732 IC Detector / 733 IC Separation Center

""PROGRAM/parameters/status = active".

next step ready
The program is ready for a new start (see
section 4.7.1).

next step XXX.X min
Display of the time when the next program
step will be executed.

next step -—
The program has been set to "inactive", a
new start is not possible.

next step o0
The program continues to run indefinitely (no
"end" command available).
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4.4 Basic settings

4.4.1 Setup

CONFIG

Switch on + 7

Under "Setup", various basic settings of the 732 IC
Detector are combined which normally seldom
need to be changed. They are accessible only
when the <CONFIG> key is pressed at the same
time as the instrument is switched on. The
"SETUP" part which then appears comprises the
following main menu:

SETUP
>SETUP/output

Setting of the remote output lines

SETUP
>SETUP/input assign

Assignment of the remote input lines

SETUP Setting of general graphics parameters
>SETUP/graphics Y Y grap P
SETUP _ Setting of the peripherals 733 and 709
>SETUP/peripherals
Repeated pressing of the <CONFIG> key selects the submenus in
turn. The individual inquiries of a submenu are accessed using the
<ENTER> key and exited with the <QUIT> key. The following listings
show all dialog items which appear under "SETUP". The values shown
in the displays are the default values, the possible entry values or
ranges are shown below the display.
>SETUP Setting of the remote output lines
SEEILR /UL S For further details on the remote interface, see section 6.2.
>SETUP/output Set the remote output lines 1...8
remote 00000000 | gets the basic setting for the remote output lines when

0,1
<CLEAR> sets all values to 0

the instrument is switched on.

Each of the remote output lines 1...8 can be set manu-
ally from left to right in turn:

0 Line off, inactive (open)
1 Line on, active (0 V)

Each time the instrument is switched on, the remote
output lines are reset in accordance with the parame-
ters entered here.
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4.4 Basic settings

>SETUP
>SETUP/input assign

Assignment of the remote input lines
The 732 IC Detector has 4 programmable remote input lines

which can be used to trigger a total of 15 different instrument
functions (for details, see section 6.2.1). The default assign-
ment of the individual functions to the status of the 4 input
lines 2% 5 (defined by the corresponding decimal code
1¥415) can be changed if need be. Several functions can

thus also be assigned the same status.

>SETUP/input assign Start/stop program

FRES . An active remote program is started, any programs
1%15 running are stopped.

>SETUP/input assign Start/stop 709 IC Pump

A 2 Equivalent to pressing the <PUMP R/S> key.
1%15

>SETUP/input assign Trigger "FILL" at valve A

FILL A 4 Equivalent to pressing the <FILL A> key on the 733 IC
1%15 Separation Center.

>SETUP/input assign Trigger "INJECT" at valve A

INJECT A 8 Equivalent to pressing the <INJECT A> key on the 733
1%15 IC Separation Center.

>SETUP/input assign Trigger "FILL" at valve B or "STEP" on the

FILL B/STEP 3 | suppressor module
1%15 Equivalent to pressing the <FILL B> key or the

<STEP> key on the 733 IC Separation Center.

>SETUP/input assign Trigger "INJECT" at valve B

INJECT B 12 Equivalent to pressing the <INJECT B> key on the 733
1%15 IC Separation Center.

>SETUP/input assign Report output

REPORT ° Equivalent to pressing the <REPORT> key.
1%15

>SETUP/input assign Switch on auto-zero

ZERO 6 Equivalent to pressing the <ZERO> key.
1%15

>SETUP/input assign Switch on marking

MARK ! Equivalent to pressing the <MARK> key.
1%15

732 |C Detector / 733 IC Separation Center
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>SETUP/input assign Switch off auto-zero
ZERO OFF ° Equivalent to pressing the <ZERO OFF> key.
1%415
>SETUP/input assign Plot output
PLOT 10 Equivalent to pressing the <PLOT> key.
1%415
>SETUP/input assign Switch the polarity
polarity 1 | The polarity of the signal at the analog output is
1%15 switched.
>SETUP/input assign Select
SELECT 13 Equivalent to pressing the <SELECT > key.
1%415
>SETUP/input assign Quit
QuIT 14 Equivalent to pressing the <QUIT> key.
1%415
>SETUP/input assign Enter
ENTER s Equivalent to pressing the <ENTER> key.
1%415
>SETUP General graphics parameters
ISUATEIEIIES General parameters for the printout of graphics plots on an
external printer.
>SETUP/graphics Grid lines for graphics plot
gres off on Dotted grid lines are plotted on the graphics
on, off printout.
Off No grid lines are plotted on the graphics
printout.
>SETUP/graphics Frame for graphics plot
Trame: off on A frame is plotted on the graphics printout.
on, off of f Only the y and x axes are plotted on the
graphics printout, but no frame.
>SETUP/graphics Relative width of the graphics printout
width 9-8 | The width of the graphics printout must be matched to
0.4%1.0 the attached printer.
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4.4 Basic settings

>SETUP Setting the peripherals
>SETUP/peripherals
>SETUP/peripherals Operation with 733 IC Separation Center
operation with 733:  on on  The 732 IC Detector is operated with the 733
on, off IC Separation Center (normal case).
off  The 732 IC Detector is operated without the
733 IC Separation Center. All parameters
which affect the 733 IC Separation Center are
suppressed in the dialog.
>SETUP/peripherals Operation with 709 IC Pump
operation with 709:  on on  The 732 IC Detector is operated with the 709
on, off IC Pump (normal case).
off  The 732 IC Detector is operated without the

732 |C Detector / 733 IC Separation Center

709 IC Pump. All parameters which affect the
709 IC Pump are suppressed in the dialog. In
this case, the RS interface "709 IC Pump" can
be used for the connection of an external
printer.
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4.4.2 Configuration, <CONFIG> key

CONFIG The <CONFIG> key is used for the entry of basic settings of general

applicability which are also retained when the instrument is switched
7 off. The key opens the following main menu:

CONFIG
>CONFIG/detector

Settings for the conductivity detector

CONFIG
>CONFIG/printer

Settings for external printer

CONFIG

>CONFIG/print meas.value

Settings for measured value printout

CONFIG

>CONFIG/auxiliaries

Various general instrument settings

CONFIG

>CONFIG/RS settings

Settings for interface "RS 232"

CONFI1G

>CONFIG/RS settings 709

Settings for interface "709 IC Pump" (RS232)

CONFIG

>CONFI1G/733 IC Sep-Cent.

Settings for 733 IC Separation Center

Repeated pressing of the <CONFIG> key selects the submenus in
turn. The individual inquiries of a submenu are accessed using the
<ENTER> key and exited with the <QUIT> key. The following listings
show all dialog items which appear under <CONFIG>. The values
shown in the display are the default values, the possible entry values or
ranges are shown below the display.

>CONFI1G/detector

>CONFIG Settings for the conductivity detector

>CONFIG/detector
thermostat: 35 °C

25, 30, 35, 40, 45 °C, off

Thermostatting of the conductivity detec-
tor

Setting of the operating temperature of the conductivity
cell.

At constant ambient temperature the heating built into
the 732 IC Detector regulates the selected measuring

cell temperature to an accuracy of = 0.01 °C and thus
establishes the precondition for highly sensitive deter-
minations. It normally takes 30...60 min after the instru-
ment has been switched on until this temperature sta-
bility is attained.
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4.4 Basic settings

O

When the heating is switched on, the green display
lamp 7 "THERMOSTAT" is on. Thermostatting of the
conductivity detector is switched off by pressing the
<CLEAR> key. The display shows the value "off °C",
at the same time the green display lamp 7 goes out.

Thermostatting functions only if the ambient tempera-
ture is at least 5 °C lower than the operating tempera-
ture.

>CONFIG/detector
“zero’ unit: ns/cm

ng/cm, %fs, mV

Unit for display of the auto-zero value

The following units can be selected for the auto-zero
value displayed in the instrument standby mode (see
section 4.6.3):

ng/cm Display in conductivity unit ns/cm.

%fs Display in % of the full-scale range which
has been set under the <PARAM> key
(see section 4.5.1) or <FULL SCALE>
key (see section 4.5.2).

mv Display in mV,

>CONFI1G/detector
cell constant 16.7/cm

13.0%21.0 /cm

Cell constant of the conductivity cell

Setting of the cell constant of the measuring cell for
correct display of the absolute conductivity.

In ion chromatography, interest is normally centered
only on relative changes in the conductivity and not on
the absolute value. With the cell constant of 16.7/cm set
in the factory, the error in the display of the absolute
conductivity is ca. £10%.

If you wish to have a more accurate display of the ab-
solute conductivity, the cell constant must be deter-
mined by means of a calibration solution. To do this,
pump a solution of known conductivity through the IC
system, observe the display of the absolute conductivity
and change the cell constant until the displayed value
matches the actual value.

id.1

18 ASCII characters

732 |C Detector / 733 IC Separation Center

>CONFIG Settings for external printer
>CONFIG/printer
>CONFIG/printer Identification 1 for 1*! line of print header

Freely selectable ASCII character string for the first line
of the print header (text entry, section 4.2.5).
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>CONFIG/printer Identification 2 for 2" line of print header
id.2

Freely selectable ASCII character string for the second
line of the print header (text entry, see section 4.2.5).

>CONFIG/printer
print header: once

once, always, off

Printout of the print header

The print header comprises title line (with device name,
serial number and program number), identification 1
and 2 as well as date and time if selected and is printed
out before a measured value, report or curve plot.

once Printout of the print header only once
after the instrument has been switched
on before each measured value, report
or curve plot.

always Printout of the print header before every
measured value, report or curve plot.
off No printout of the print header.
>CONFIG/printer Printout of date and time in the print
date&time: on header
on, off on Date and time are printed out in the print
header.
off Date and time are not printed out in the
print header.
>CONFIG/printer Selection of the character set/printer type
send to: 1BM

IBM, Epson, Seiko,
Citizen, HP

IBM Character set 437 for IBM PC or printer
type IBM Proprinter

Epson EPSON printers

Seiko Seiko printer DPU-411/414
citizen  Citizen printer IDP562 RS
HP HP printers (Deskjet..., Laserjet... etc.)

You will find further details on the printer connection in
section 2.9.5.

>CONFIG
>CONFIG/print meas.value

Settings for measured value printout
Output of measured values via RS232 interface.

>CONFIG/print meas.value
print crit.: immed.

immed., time, off

Criterion for measured value printout

immed. Measured value printout each time the
<PRINT> is pressed.

time Automatic measured value printout at
selectable time intervals.

off No measured value printout.

732 IC Detector / 733 IC Separation Center



(> Metrohm

4.4 Basic settings

>CONFIG/print meas.value
time interval 1.0 s

0.4%,99999 s

Time interval for measured value printout
This inquiry appears only with "'print crit. =time".

Time interval in seconds between printout of the indi-
vidual measured values.

>CONFIG/print meas.value
stop time off min

12999 min, off

Stop time for measured value printout
This inquiry appears only with ""print crit. =time".
Time to stop of the measured value printout.

off No time restriction
(press <CLEAR>).

>CONFIG/print meas.value

Printout of date and time

date&time: off This inquiry appears only with "*print crit. =immed." or "print
on, off crit. =time".
on Date and time are printed out for every
measured value.
of f Date and time are not printed out.
>CONFI1G General instrument settings

>CONFIG/auxiliaries

>CONFIG/auxiliaries
run number 0

0¥2999, off

Run number
The run number is incremented by +1 for each new
determination as follows:

without program  Increase with every "INJECT A".

with program Increase with every new start and
with every "return" in cycle pro-
grams.

The parameter value has the following meaning:

0v.999 Start point for numbering.

off No numbering
(press <CLEAR>).

>CONFIG/auxiliaries
number of cycles 1

1%,999

732 |C Detector / 733 IC Separation Center

Number of cycles

This parameter is identical to the parameter of the same
name under the <PROGRAM> key (see section 4.7.1)
and determines how many times cycle programs should
be run. As access to the <PROGRAM> key is blocked
while a program is running, the number of cycles can
subsequently be changed here.
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>CONFIG/auxiliaries

Settings for events

>CONFI1G/aux/event
Submenu
>CONFIG/aux/event Perform events in a program
enabled in program: off on Events are performed during a running
on, off program.
off Events are not performed during a
running program.

>CONFIG/auxiliaries Date

date YY-MM-DD

YYYY: 1995%2094;
MM: 01¥%12; DD: 01%31

Current date with numeric data for year (YYYY), month
(MM) and day (DD).

>CONFIG/auxiliaries
time HH:MM:SS

HH: 00%23
MM: 00v459
SS: 00¥59

Time
Current time with numeric data for hours (HH), minutes

(MM) and seconds (SS). If a new time is entered, it
becomes active when the <ENTER> key is pressed.

>CONFIG/auxiliaries
dialog: english

english, deutsch,
francais, espanol

Dialog language

english English
deutsch German
frangais French
espafol Spanish

>CONFIG/auxiliaries
device label

8 ASCII characters

Device label

Freely selectable ASCII character string for the device
label (text entry, see section 4.2.5).

>CONFIG/auxiliaries
program 732.0012

display only

Number of the program version
Display only (no entry possibility).

Please specify this number in inquiries to Metrohm.

>CONFIG/auxiliaries

Settings for the beeper

>CONFI1G/aux/beep
submenu
>CONF 1G/aux/beep Status of the beeper
status: on on Single beep on entry errors and

on, only error, off

on program return, three beeps
with error messages.

only error Beep (three times) only with error
messages.

off No beep.
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4.4 Basic settings

>CONF1G/aux/beep
repeat time

60 s

Repeat time for beep

This inquiry appears only with "'status = on".

5Y4,999 s, off

The three beeps with error messages are re-
peated each time the inputted time has elapsed
until the error message is confirmed with
<QUIT>.

off No repeat
(press <CLEAR>).

>CONFIG
>CONFIG/RS settings

Settings for RS232 interface
For further details on the RS232 interface, see section 6.1.

>CONFIG/RS settings
baud rate: 9600

9600, 4800, 2400,
1200, 600, 300

Data transmission rate (baud rate)
Data transmission rate in bit/s

>CONFIG/RS settings Data bits
data bit: 8
7,8
>CONFIG/RS settings Stop bits
stop bit: 1
1,2
>CONFIG/RS settings Parity
PRS2 none none Parity is not checked.
none, odd, even odd Odd parity.
even Even parity.
>CONFIG/RS settings Handshake
handshake: Hivs HWs Reduced hardware handshake.
HWs, HWf, HWF Full hardware handshake.
SWchar, SWline, none .
SwWchar Software handshake with character stop.
SWline Software handshake with line stop
none No handshake.

For detailed information on the handshake, see section
6.1.8.

>CONFIG/RS settings
RS control: on

on, off

732 |C Detector / 733 IC Separation Center

Control via RS232 interface

on Data receipt via RS232 interface
switched on.
off Data receipt via RS232 interface

switched off (no external control via
RS232 possible).
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>CONFIG
>CONFIG/RS settings 709

Settings for RS interface "709 IC Pump"
This RS232 interface is normally used for connection of the

709 IC Pump. However, it can also be used to attach an
external printer if the instrument is appropriately configured in
the Setup program ('operation with 709 = off', see sec-
tion 4.4.1). For detailed information on the RS232 interface,
see section 6.1.

>CONFIG/RS settings 709
connected: printer

printer, off

Connection to RS interface
This inquiry appears only with ""operation with 709 = off".

printer

of f

Connection of a printer (the RS232 pa-
rameters are displayed).

No device connected (no RS232 pa-
rameters appear).

>CONFIG/RS settings 709
baud rate: 9600

9600,4800, 2400,
1200, 600,300

Data transmission rate (baud rate)
This inquiry appears only with "operation with 709 =on" or
"operation with 709 = off" and "connected = printer".

Data transmission rate in bit/s

>CONFIG/RS settings 709

Data bits

This inquiry appears only with "operation with 709 = off" and
"connected = printer".

data bit: 8
7,8
>CONFIG/RS settings 709
stop bit: 1
1,2

Stop bits

This inquiry appears only with "operation with 709 = off" and
"'connected = printer".

>CONFIG/RS settings 709
parity: none

none, odd, even

Parity

This inquiry appears only with "operation with 709 = off" and
"'connected = printer".

none Parity is not checked.
odd Odd parity.
even Even parity.
>CONFIG/RS settings 709 Handshake
handshake: HWs This inquiry appears only with "operation with 709 = off" and
HWs , HWF, "connected = printer".

SWchar, SWline, none

HWs
HWF
SWchar
SWline

none

Reduced hardware handshake.

Full hardware handshake.

Software handshake with character stop.
Software handshake with line stop.

No handshake.

For detailed information on the handshake, see section

6.1.8.
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4.4 Basic settings

>CONFI1G
>CONFI1G/733 IC Sep.Cent.

Settings for 733 IC Separation Center

This submenu appears only with "operation with 733 = on".

>CONFI1G/733 IC Sep-Cent.
valve A

display only

ing messages appear:

valve A
valve A + valve B

valve A + suppressor

Configuration 733 IC Separation Center
Depending on the instrument configuration, the follow-

733.0010 (1 injector).
733.0020 (2 injectors).

733 not accessible

733.0030 (1 injector + 1
suppressor module).

733 not connected or
cable connection faulty.

>CONFI1G/733 IC Sep-Cent.
control:

no restriction

no restriction, 732 only

732 only

Valve control of the 733 IC Separation
Center

no restriction

Suppressor module and valves
can be operated with the <FILL>
and <INJECT> or <STEP> keys
at 733 IC Separation Center and
also via the 732 IC Detector.

Suppressor module and valves
can be operated only via 732 IC
Detector (the keys on the 733 are
locked).

>CONFI1G/733 IC Sep.Cent.
>CONFIG/733/valve A

submenu

Settings for injection valve A

>CONFIG/733/valve A

status Fill

display only

Display of the valve setting

Depending on the position of the valve, one of the
following messages appears:

fill Filling of sample loop.
inject Injection of loop contents.
undefined Undefined position.

>CONFIG/733/valve A

trigger: fill

inject, fill

732 |C Detector / 733 IC Separation Center

Switching of the valve
After confirmation with <ENTER>, the is moved
to the selected position:

fill Filling of sample loop.

inject Injection of loop contents.
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>CONFI1G/733 IC Sep.Cent.
>CONFIG/733/valve B

Settings for injection valve B

submenu

This submenu appears only with the 733.0020 IC Separation Center
with 2 injection valves.

>CONFIG/733/valve B
status Fill

display only

Display of the valve setting

Depending on the position of the valve, one of the
following messages appears:

fill Filling of sample loop.
Injection of loop contents.
Undefined position.

inject
undefined

>CONFI1G/733/valve B
trigger: fill

inject, fill

Switching of the valve

After confirmation with <ENTER>, the valve is
moved to the selected position:

fill Filling of sample loop.

inject Injection of loop contents.

>CONFI1G/733 IC Sep.Cent.
>CONFI1G/733/suppressor

submenu

Settings for the suppressor module

This submenu appears only with the 733.0030 IC Separation Center
with suppressor module.

>CONFI1G/733/suppressor
auto step: fill

fill, inject, off

Automatic triggering of "STEP"

Switching of the suppressor module to the next
position can be triggered automatically as follows:

fill Triggering of "STEP" after each
"FILL A".

inject Triggering of "STEP" after each
"INJECT A",

off No automatic triggering.

>CONFI1G/733/suppressor
status in position

display only

Display of the suppressor position

Depending on the position of the suppressor
module, one of the following messages appears:

Suppressor module is in one of
the three possible positions.

Undefined position.

in position

undefined

>CONFI1G/733/suppressor
trigger: -——=

---, step

Switching of the suppressor module

After confirmation of the entry with <ENTER>, the
following action results:

--- No action.

step Switching of the suppressor
module to the next position.
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4.5 Measurement parameters

4.5.1 <PARAM> key

The <PARAM> key combines the most important parameter settings

for the 732 IC Detector. The parameter values entered here are
B available for the measurement immediately following their confirmation.
~  They can be stored and recalled together with the current existing
program as a method. The key opens the following main menu:
PARAM Settings for the conductivity detector
>PARAM/detector
PARAM Settings for analog output
>PARAM/analog output
PARAM Settings for graphics plot
>PARAM/plot d grap P
PARAM Settings for 709 IC Pump

>PARAM/709 IC Pump

Repeated pressing of the <PARAM> key selects the submenus in turn.
The individual inquiries are accessed using the <ENTER> key and ex-
ited with the <QUIT> key. The following listings show all dialog items
appearing under <PARAM>. The values shown in the displays are
default values, possible entry values or ranges are shown below the

display.
>PARAM Settings for the conductivity detector
>PARAM/detector
>PARAM/detector Measuring range
range- 1.00 mS7em | 7 stages from 0% 100 nS/cm to 0% 10 mS/cm are

100, 200, 500 n8/cm available for the measuring range. Select the measuring
1,2,5,10 mS/cm range so that the conductivity value of the eluent used
is always within the selected range.

If the measured conductivity value exceeds the upper
range limit by more than 10%, " -------- " appears in
display 1 instead of a measured value. In such a case,
set the next higher range.

The selected measuring range limits the possible set-
tings of the full-scale range, which can be selected to
be maximum 2000 times more sensitive than the meas-
uring range.

If the measuring range is changed, the auto-zero
function is automatically switched off.
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>PARAM/detector Full-scale range (operating range)

fulll scale:  1-00 mS/cm The full-scale range (operating range) sets the desired
0.05 n8/cm¥410 mS/cm sensitivity for the display and analog output of the
measuring signal during the recording of a chroma-
togram. The following points should be noted:

The possible values of the full-scale range which can
be selected with the <SELECT> key depend on the
preset measuring range "range". This value can be
reduced in a total of 11 stages by a factor 1 (lowest
sensitivity) up to maximum a factor of 2000 (highest
sensitivity).

The full-scale range is primarily used to increase the
sensitivity for the recording of the chromatogram
following the electronic background compensation of
the eluent sensitivity (auto-zero function, see also
description in section 4.6.3).

For the selected full-scale range (FS), the linearity of
the conductivity measurement is assured in the
range -1.5 FS¥4 +1.5 FS. If the measured value vio-
lates these limits, overload display 8 lights up, but
the measured value is still displayed. If the measured
value lies outside +1.8 FS, overload display 8 starts
to flash, at the same time display 1 shows the abso-
lute conductivity in place of the auto-zero value.

The full-scale range determines the limits for the
output of the analog signal at analog outputs 11
(0¥41 V) and 12 (0% 10 mV). The polarity of the out-
put signal can be changed at any time with the pa-
rameter "polarity" to "+" (0% +FS) or "-" (0% -FS).

Measuring range Full-scale range FS Analog output
A
Conductivity . Overload flashes
, Display ) +18FS S
________ +15FS verload lit up
11R
1V/10 mV
R
ov
1V/10 mV
_18FES Overload flashes
Overload lit up
0=+ 0
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4.5 Measurement parameters

>PARAM/detector

temp.coeff.: 2.5 %/°C

1.5, 2.5 %/°C

Temperature coefficient

The temperature coefficient is used to take into account
the temperature dependence of the conductivity meas-
urement. Two values can be selected:

1.5 %/°C  Temperature coefficient for cations
2.5 %/°C Temperature coefficient for anions

When the thermostatting of the measuring cell is
switched on (thermostat display 7 lit up), the conductiv-
ity k; measured at the set operating temperature
(25...45 °C) is automatically converted to the conductiv-
ity ko, at the reference temperature 20 °C.

>PARAM
>PARAM/analog output

Settings for the analog output

The output signal at the two analog outputs 11 (0% 1 V) and
12 (0% 10 mV) is determined by the parameter "full scale"

(see above).

>PARAM/analog output
polarity: +

Polarity of the output signal

Selection of whether a positive or negative full-scale
range should be outputted

(0% +FS)

(0% —FS)

+ Positive polarity
- Negative polarity

>PARAM/analog output
offset: 0 %fs

Zero point offset
Offset of the zero point of the conductivity.

0, 10, 50 %fs 0 %fs No zero point offset.
10 %fs Offset by 10% of the full-scale range;
at the analog output the signal
-0.1 FS% +0.9 FS (+) or
0.1 FS¥%-0.9 FS (-) is outputted.
50 %fs Offset by 50% of the full-scale range;
at the analog output the signal
-0.5FS¥% +0.5FS (+) or
0.5 FS¥%-0.5 FS (-) is outputted.
>PARAM/analog output Damping
damping: off on Damping to reduce disturbing pulsations
on, off or a high noise level. Standard solutions
and samples must both be recorded with
damping as this can influence the peak
heights.
off Damping switched off (normal condition
with pulsation-free and constant flow
pumps).

732 |C Detector / 733 IC Separation Center
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>PARAM Settings for graphics plot
P These settings are effective with the graphics plot on an
external printer triggered using the <PLOT> key (see sec-
tion 4.8.2).
>PARAM/plot Automatic start
auto start: off on  Automatic start of the graphics plot on every
on, off "INJECT A",
off  No automatic start of the graphics plot.
>PARAM/plot Time interval
LS e 1-0S | Time interval after which a new measured value is plot-
0.4%99999 s ted.
>PARAM/plot . Time scale (paper speed)
time scale  10.0 mm/min |  1ho entry value corresponds to the paper feed of the

0.1,0.2,0.5,1, 2,5,
10, 20, 60, 120 mm/min

printer in mm/min (the effective paper feed depends on
the printer used).

If values other than those specified are entered, these
will be automatically rounded to the next preset value.

>PARAM/plot Labeling of the time axis
time scale label:  rel | 1ne time axis is labeled at every main division.
rel, abs abs  Labeling with absolute (current) time
(e.g. "08:34").
rel Labeling with relative time beginning with

the start of the curve printout
(e.g. "2m40s" for2 min 40 s).

>PARAM/plot Stop time for graphics plot

L) Ll Off MM | Time until graphics plot is stopped.

1%999 min, off

off  No time limit (press <CLEAR>).

>PARAM/plot
left: 0.000 nB/cm

-2000%22000 nB/cm
-2000%22000 mS/cm

Left boundary of conductivity axis

Left limit value for graphics plot of the conductivity on an
external printer.

The unit (mb/cm, mS/cm, S/cm) can be selected with

22 S/em e CSELECT> key.
>PARAM/plot Right boundary of the conductivity axis
right: 10.00 ms/cm Right limit value for graphics plot of the conductivity on

-2000%22000 nB/cm
-2000%22000 mS/cm
-2¥42 S/cm

an external printer.

The unit (mb/cm, mS/cm, S/cm) can be selected with
the <SELECT> key.
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4.5 Measurement parameters

>PARAM
>PARAM/709 1C Pump

Settings for 709 IC Pump

This submenu appears only with "SETUP/peripherals/operation with
709 = on".

These settings are effective only if the 709 IC Pump is con-
nected to the 732 IC Detector and the remote control is acti-
vated with the <EXT.> key (see section 2.6.1).

>PARAM/709 I1C Pump

flow 0.50 mL/min

Flow rate

0.01%5.00 mL/min

Flow rate of the 709 IC Pump.

>PARAM/709 1C Pump

Pmax 10.0 MPa

Maximum shutoff pressure
Maximum shutoff pressure for the automatic shutoff of

0.1%50 MPa the pump drive of the 709 IC Pump to protect the

separating column against excessive pressure.

This limit value should be ca. 3 MPa (= 30 bar) above
the normal operating pressure of the separating column
used or correspond to the maximum admissible oper-
ating pressure of the separating column.

If the 709 Pump exceeds the specified limit value, the
pump drive is switched off within a pump cycle and
blocked, at the same time the bottom line of the display
of the 732 IC Detector shows the message "stopped:
YY-MM-DD HH:MM" with details of the time when the
pump was stopped. The LED "P,." on the 709 IC
Pump flashes, the shutoff pressure can be requested
under "Paa"

A 709 IC Pump stopped in this manner is put back into
operation as follows:

Press <EXT.> key to switch off remote opera-
tion.

Press <R/S> key to remove block. The LED
"PLa" NO longer flashes.

Press <EXT.> key to switch remote operation
back on.

>PARAM/709 I1C Pump

Pmin 0.0 MPa

Minimum shutoff pressure
Minimum shutoff pressure for the automatic shutoff of

0.0¥.50 MPa the pump drive of the 709 IC Pump to protect the IC

732 |C Detector / 733 IC Separation Center

system when leaks occur or the eluent supply is inter-
rupted.

This limit value should be sufficiently far below the
normal operating pressure of the separating column
used. The entry of "0.0" switches the automatic shutoff
off.

If the pressure value of the 709 IC Pump is below the
specified limit value for a considerable length of time,
the pump drive of the pump is switched off and
blocked, at the same time the bottom line of the display
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of the 732 IC Detector shows the message "stopped:
YY-MM-DD HH:MM" with details of the time when the
pump was stopped. The LED "P_,," on the 709 IC
Pump flashes, the shutoff pressure can be requested
under "P gua"-

A 709 IC Pump stopped in this manner is put back into
operation as follows:

Press <EXT.> key to switch off remote opera-
tion.

Press <R/S> key to remove the block. The
LED "P.," no longer flashes.

Press <EXT.> key to switch the remote opera-
tion back on.

>PARAM/709 IC Pump Correction factor of the flow rate

Tlow corr. 1-00 | Here a correction factor for the flow rate can be entered
0.90%1.10 to match the displayed flow rate with the flow rate actu-
ally measured. You will find further information in sec-
tion 3.3 of the 709 Instructions for Use.

4.5.2 <FULL SCALE>key

The <FULL SCALE> key can be used for direct entry of the full-scale
FULL range to avoid the circuitous route via parameter menu (see sec-
SCALE tion 4.5.1). You will find a detailed description of the parameter "full
scale" in section 4.5.1.

XXXXX mB/cm  XXXX min Full-scale range (operating range)

full scale:  1.00 mS7em |  After the <FULL SCALE> key has been pressed, the
0.05 n8/cm¥a10 mS/cm bottom line of the display shows the parameter "full
scale" with a flashing numeric value. In contrast to the
entry under the <PARAM> key, here the parameter
value is not entered using the <SELECT> key, but
selected with the <€ > and <=»> keys. Proceed as
follows:

Press the < € > key to lower the full-scale range
stepwise to the lowest possible value.

Press the <=»> key to increase the full-scale range
stepwise to the highest possible value.

Confirm the desired full-scale range with the
<ENTER> or <FULL SCALE> key.
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4.6 Triggering of functions

4.6

4.6. 1

<FILL> keys

The two <FILL> keys at the 733 IC Separation Center each have the

Triggering of functions

following function, which depends on the instrument version:

733.0010 (1 valve)

733.0X20 (2 valves)

733.0X30 (valve+ suppr.)

[ FILL
@)

Switching of injection
valve A to "FILL"

Switching of injection
valve A to "FILL"

Switching of injection
valve A to "FILL"

position position position
A
STEP No function Switching of injection | Switching of suppres-
o valve B to "FILL" sor module to next
O position position ("STEP"
B function)

732 IC Detector / 733 IC Separation Center

If the injection valve is in the
"FILL" position, the green LED in
the key lights up. In this position
the injection valve is connected
as shown in the diagram oppo-
site:

Al
£

(o P

The sample loop is filled by
siphoning in the sample so-
lution using the syringe.

The eluent flows directly to
the separating column.

Column

The "FILL" function can be triggered at any time with the <FILL> key —
also in the edit mode or when a program is running. If this is not re-
quired, the key can be locked. For this, the parameter ">CONFIG/733 IC
Sep.Cent./control" must be setto "732 only" under the <CONFIG>
key (see section 4.4.2). Switching of the injection valve is then possible
only using the 732 IC Detector via a programmed "FILL" command or
with ">CONFIG/733 IC Sep.Cent./trigger = fill".

With the 733.0030 IC Separation Center, switching of the suppressor
module to the next position can be triggered automatically by the
switching of injection valve A to the "FILL" position. For this, the pa-
rameter ">CONFIG/733/suppressor/auto step" must be set to "fill"
under the <CONFIG> key (see section 4.4.2).
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4l6I2

<INJECT> keys

The two <INJECT> keys at the 733 IC Separation Center have the

following function, depending on the instrument version:

733.0010 (1 valve)

733.0X20 (2 valves)

733.0X30 (valve+ suppr.)

INJECT

Switching of injection
valve A to "INJECT"
position

Switching of injection
valve A to "INJECT"
position

Switching of injection
valve A to "INJECT"
position

INJECT

No function

Switching of injection

No function

2 a

valve B to "INJECT"
position

If the injection valve is in the
"INJECT" position, the green LED
in the key lights up. In this posi-
tion, the injection valve is con-
nected as shown in the diagram
opposite:

The eluent flows via the sample
loop to the separating column.
This causes injection of the
sample previously added to
the sample loop.

Sample inlet tubing and sy-
ringe are directly connected.

The "INJECT" function can be triggered at any time with the <INJECT>
key — also in the edit mode or when a program is running. If this is not
required, the key can be locked. For this, the parameter ">CONFIG/733
IC Sep.Cent./control" must be set to "732 only" under the
<CONFIG> key (see section 4.4.2). Switching of the injection valve is
then possible only using the 732 IC Detector via a programmed
"INJECT" command or with ">CONFIG/733 IC Sep.Cent./trigger = in-
ject". Switching of injection valve A to the "INJECT" position can also
be used for the automatic start of a program of the "inject" type.

With the 733.0X30 Separation Center, switching of the suppressor
module to the next position can be triggered automatically by the
switching of injection valve A to the "INJECT" position. For this, the pa-
rameter ">CONFIG/733/suppressor/auto step" must be set to
"inject" under the <CONFIG> key (see section 4.4.2).
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4.6 Triggering of functions

4l6l3

[ ZERO
@)

Conductivity

732 IC Detector / 733 IC Separation Center

+1.8FS

+15FS V

-15FS
-18FS

<ZERO> key

The <ZERO> key is used to trigger the auto-zero function. "Auto-zero"
is the name used for the automatic electronic background compensa-
tion, i.e. the current measured conductivity value is set to zero and
hence lies in the middle of the selected full-scale range. The diagram
below shows the operating principle of the auto-zero function. Before
the auto-zero function is activated for the first time or after it has been
switched off, the measuring signal lies outside the full-scale range (FS);
it is automatically set to 0 nB/cm each time the <ZERO> key is
pressed.

A
Overload
flashes

Overload
lit up

Overload
flashes

Overload
flashes

fmmmmmm=m—a- _1}__.-——"’—"

+FS /

(

Time

-FS

The auto-zero function can be triggered at any time using the <ZERO>
key — also in the edit mode or when a program is running. Lighting up
of green LED 6 in the <ZERO> key shows that the electronic back-
ground compensation is active.

The auto-zero function works properly only when the measured value
remains relatively stable (e.g. not during the appearance of the injec-
tion peak at the start of the chromatogram).

Lighting up of the red overload display 8 shows that the measured
value lies outside £150% of the selected full-scale range. If the meas-
ured value is outside +180% of the selected full-scale range, the over-
load display 8 starts to flash and the display shows the absolute con-
ductivity (see also section 4.5.1).
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4.6.4 <ZERO OFF> key

ZERO OFF

4

The <ZERO OFF> key is used to switch off the auto-zero function. The
auto-zero function can be triggered using the <ZERO OFF> key in the
standby mode or when a program is running, but not in the edit mode.

When the green LED 6 in the <ZERO> key goes out, this shows that
the electronic background compensation is no longer active.

4.6.5 <MARK> key

MARK

0

The <MARK> key is used to trigger a marking signal. In addition to the
measuring signal, a signal of ca. 10% of the full-scale range is output-
ted briefly at the analog output. This allows, e.g. the start of a chroma-
togram to be marked during recording on a recorder.

Marking can be triggered with the <MARK> key in the standby mode
or when a program is running, but not in the edit mode.

4.6.6 <PUMP R/S> key

PUMP RIS

8|

The <PUMP R/S key is used for on/off switching of the pump drive of
the 709 IC Pump. A requirement for this is that the 709 IC Pump is
connected to the 732 IC Detector and the remote control is switched on
at the pump with the <EXT.> key (see section 2.6.1).

With the <PUMP R/S> key the pump drive of the 709 IC Pump can be
switched on or off in the standby mode or when a program is running,
but not in the edit mode. When the pump drive is switched on, the red
LED above the <R/S> key on the pump lights up.

The settings of the pump parameters on the 732 IC Detector 732 are
described under the <CONFIG> key in section 4.4.2, the pump status
messages in the standby mode in section 4.3.2.
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4.7 Programming

4.7 Programming
4.7.1 <PROGRAM> key
PROGRAM The <PROGRAM> key can be used to develop and edit time pro-
grams which can comprise maximum 20 program steps each with up
6 to 14 individual program points. This allows the chronological sequence
= of actions at the 732 IC Detector and 733 IC Separation Center to be
automated virtually at will.
The program loaded in the working memory can be stored together
with the parameter values currently under the <PARAM> key as a
method and recalled.
The <PROGRAM> key opens the following main menu:
PROGRAM General program parameters
>PROGRAM/parameters
PROGRAM Edit program
>PROGRAM/edi t
PROGRAM Delete all program steps
>PROGRAM/delete all
Repeated pressing of the <PROGRAM> key selects the submenus in
turn. The individual inquiries of a submenu are accessed using the
<ENTER> key and exited with the <QUIT> key. The following listings
show all dialog items appearing under <PROGRAM>. The values
shown in the display are default values, the possible entry values or
ranges are shown below the display.
>PROGRAM General program parameters
>PROGRAM/parameters
>PROGRAM/parameters Program type
type: e¥ele | The program type is used to define the type of program

cycle, remote, inject

start and program sequence.

Loop program with start via

<PROG R/S>

A loop program can be started by using the
<PROG R/S> key, by external start via a
remote input line (see section 6.2.1), or via
EVENT (see section 4.7.3). It is automatically
run several times if it includes a "return".
The number of repetitions is defined by the
parameter "number of cycles". The basic
structure of a loop program has the following
appearance:

cycle
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<PROG R/S>
N

Program steps 1¥4k |¢——
% No. of cycles

return —

%

Program steps m¥%n

end

remote Single program with start via remote
A remote program is started externally via a
remote input line (see section 6.2.1) and
executed once only.

inject Single program with start via "INJECT"
An inject program is started each time injec-
tion valve A is switched to the "INJECT" posi-
tion and executed once only.

>PROGRAM/parameters Number of cycles
number of cycles 1 This inquiry appears only with " PROGRAM/parameters/type =
cycle".
1¥2999

Number of executions of loop programs.

This parameter is identical to that of the same name in

the submenu ">CONFIG/auxiliaries" of the <CON-
FIG> key (see section4.4.2). As access to the
<PROGRAM=> key is blocked while a program is
running, the number of cycles can be changed only
there.

>PROGRAM/parameters Program status
status: drsabled | The three following program statuses are possible:

enabled, disabled, test enabled Program enabled

Irrespective of the program type, a pro-
gram can be started only when it is en-
abled. This status is shown by the lighting
up of the green LED 5 in the <PROG
R/S> key. If a method with program
steps is loaded, the program status is
automatically set to "enabled".

disabled Program disabled
A disabled program can not be started. In
this status, the green LED 5 in the
<PROG R/S> key remains off. When the
instrument is switched on, the program
status is always set to "disabled".
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4.7 Programming

test Program test
The test status is used to test a program. Af-
ter the program status has been set to
"test" and return to the standby mode, a
switch is automatically made to the test
mode, which runs as follows:

The bottom line of display shows the
message "test step" with details of the
time "X.XXX min" when the first program
step should be executed.

Pressing the <ENTER> key executes the
actions associated with the program
step.

The display shows the next program
steps in turn which are triggered with
<ENTER>.

After execution of the last program step,
the message "program end" appears
and must be confirmed with <ENTER>.
The instrument then returns to the
standby mode and the program status is
setto "disabled".

>PROGRAM/edit

>PROGRAM Edit program
This submenu is used for the entry of new program steps or

to edit existing program steps and their program points.

>PROGRAM/edi t
time: X.X min

0.0%999.9 min

732 |C Detector / 733 IC Separation Center

Edit program step

Under this inquiry new program steps can be entered or
existing ones selected, changed and deleted. Each
program step includes a definite time (two program
steps with the same time can not be entered). A pro-
gram can contain up to 20 program steps.

Enter new program step

A new program step can be entered when "x.x min"
for the time appears in the display. The new time en-
tered with the numeric keys must be confirmed with the
<ENTER> key, the individual program points which
should be executed at this time can then be entered.

Select existing program steps

Program steps already entered can be selected with the
<SELECT> key. After the <ENTER> key has been
pressed, the individual program points of the selected
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program step can be edited.

Change time for existing program steps

For a program step selected with <SELECT>, a new
time can be entered directly with the numeric keys and
must be confirmed with <ENTER>. The individual
program points of the program step can then be edited
(if no change is necessary, press <QUIT>).

Delete existing program steps

A program step selected with <SELECT> can be
deleted by pressing the two keys <CLEAR> and
<ENTER> simultaneously. If you wish to delete all
program steps at once, it is better to use the submenu
"PROGRAM/delete all"

>PROGRAM/edit. XXX.X min
XXXXXXXXX -—=

Edit program points

After confirmation of the newly entered or selected time
with <ENTER>, it is possible to edit the maximum 14
possible program points of a program step. The time of
the program step then appears in the top line of the
display, whereas in the bottom line the program points
listed below associated with the program step can be
edited in turn. For all program points, the default value
"-.-" means that no action results.

>PROGRAM/edit. XXX.X min
flag: -

--, return, reset, end

Set program flag

After setting of a program flag, no additional program
points can be entered.

return Return with loop programs
Each time the "return" flag is reached, a
return is made to the start of the program un-
til the inputted number of cycles has been
reached.

reset Reset the parameters
With this flag all parameters of the
<PARAM> key are reset to the values valid
before the start of the program.

end Program end
This flag is used to end a program, additional
program steps are no longer executed. Pro-
grams without "end" are not stopped until
<PROG R/S> is pressed.

>PROGRAM/edit. XXX.X min
FS change: -

--,0n

Change full-scale range

on The full-scale range should be changed. As
the possible settings of the full-scale range
depend on the measuring range, both the
measuring range and the full-scale range
must be reentered.
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>PROGRAM/edit. XXX.X min
range: 100 nB/cm

100, 200, 500 n&/cm
1,2,5, 10 mS/cm

O

Reset measuring range
This inquiry appears only with "FS change = on".
The measuring range is set to the inputted value (for

further details of the parameter "range", see sec-
tion 4.5.1).

If the measuring range just entered differs from the
measuring range valid at the start of the program, an
auto-zero function that is switched on will be switched
off. If the auto-zero function should be switched on
again, this can not be done in the same program step.

>PROGRAM/edit. XXX.X min
full scale: 100 nB/cm

0.05 nB/cm¥% 10 mS/cm

Reset full-scale range
This inquiry appears only with "FS change = on".
The full-scale range is set to the inputted range (for

further details of the parameter "full scale", see
section 4.5.1).

>PROGRAM/Zedit. XXX.X min
zero: ——=

--,on, off

Switch auto-zero on/off
This inquiry does not appear with "FS change = on".

on Trigger the auto-zero function (equivalent to
the <ZERO> key, see section 4.6.3).

off Switch off the auto-zero function (equivalent
to the <ZERO OFF> key, see section 4.6.4).

>PROGRAM/edit. XXX.X min
polarity: -

Reset the polarity of the output signal
+ Output of the positive full-scale range
(0% +FS; see section 4.5.1).

- Output of the negative full-scale range
(0% —FS; see section 4.5.1).

>PROGRAM/edit. XXX.X min
mark: -—

--,0n

Trigger marking signal

on Output of a marking signal at the analog out-
put (equivalent to the <MARK> key, see
section 4.6.5).

>PROGRAM/Zedit. XXX.X min
valve A: -—

---, fill, inject

732 |C Detector / 733 IC Separation Center

Switch injection valve A
This inquiry appears only with "SETUP/peripherals/operation
with 733 = on".
fill Switching of injection valve A to "FILL" posi-
tion (equivalent to the <FILL> key, see sec-
tion 4.6.1).

inject Switching of injection valve A to "INJECT"
position (equivalent to the <INJECT> key,
see section 4.6.2).
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>PROGRAMZedit. XXX.X min
valve B: -—

---, fill, inject

Switch injection valve B

This inquiry appears only with "SETUP/peripherals/operation
with 733 = on" and with the 733.0020 IC Separation Center with
two injection valves.

fill Switching of injection valve B to "FILL" posi-
tion (equivalent to the <FILL> key, see sec-
tion 4.6.1).

inject Switching of injection valve B to "INJECT"
position (equivalent to the <INJECT> key,
see section 4.6.2).

>PROGRAM/edit. XXX_.X min
SUpPPressor : -—=

---, step

Switch suppressor module

This inquiry appears only with "SETUP/peripherals/operation
with 733 = on" and with the 733.0X30 IC Separation Center with
suppressor module.

step Switching of the suppressor module to the
next position (equivalent to the key function
<STEP>, see section 4.6.1).

>PROGRAM/Zedit. XXX.X min
remote kKKK

*, 0, 1
<CLEAR> sets all values to %

Set remote output lines 1...8

Sets the remote output lines 1...8 (from left to right) to
the following values:

0 Line off, inactive (open).
1 Line on, active (0 V).
* Leave line in current status

(entry of "s" with numeric key <.>).

You will find further details of the remote output lines in
section 6.2.

>PROGRAM/edit. XXX.X min
pump R/S: -

---,on, off

Start/stop pump drive
This inquiry appears only with "SETUP/peripherals/operation
with 709 = on".
on Switch on pump drive of the 709 IC Pump
(equivalent to the <PUMP R/S> key, see
section 4.6.6).

off Switch off 709 IC Pump Drive (equivalent to
the <PUMP R/S> key, see section 4.6.6).

>PROGRAM/Zedit. XXX.X min
flow: -—— mL/min

---,0.01%5 mL/min

Reset flow rate
This inquiry appears only with "SETUP/peripherals/operation
with 709 = on".

The flow rate of the 709 IC Pump is set to the inputted
value (for further details of the "flow" parameter, see
section 4.5.1).
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>PROGRAM/Zedit. XXX.X min
Pmax: --—- MPa
---,0.1%50 MPa

Reset maximum shutoff pressure

This inquiry appears only with "SETUP/peripherals/operation
with 709 = on".

The maximum shutoff pressure for automatic shutoff of
the 709 IC Pump is set to the inputted value (for further
details of the parameter "Pmax", see section 4.5.1).

>PROGRAM/edit. XXX.X min Reset minimum shutoff pressure
Pmin: --- MPa This inquiry appears only with "SETUP/peripherals/operation
---, 0.0%50 MPa with 709 = on".
The minimum shutoff pressure for the automatic shutoff
of the 709 IC Pump is set to the inputted value (for
further details of the parameter "Pmin", see sec-
tion 4.5.1).
>PROGRAM Delete all program steps

>PROGRAM/delete all

>PROGRAM/delete all
delete all?

<ENTER>, <QUIT>

732 |C Detector / 733 IC Separation Center

Confirm deletion of all program steps

<ENTER>  All program steps of the program will be
deleted.

<QUIT>  Abort of the deletion operation.
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4.7.2 <PROG R/S> key

The <PROG R/S> key is used to start or stop the program loaded in
PROG the working memory. The status of the LED in the key indicates what it
RIS can trigger:

LED off Program disabled
No action is triggered with the <PROG R/S> key. A
loop program can not be started until the parameter
"PROGRAM/parameters/status = enabled" has been
set.

LED litup  Program enabled
The <PROG R/S> key is used to start a loop pro-
gram. The current time is automatically set to
"0.0min"

LED flashes Program running
The <PROG R/S> key is used to stop an ongoing
loop, remote or inject program.

If a program is running, the <PARAM>, <FULL
SCALE>, <METHOD>= and <PROGRAM=> keys

are locked.
4.7.3 <EVENT> key
EVENT Under the <EVENT> key maximum 4 different events, which can be
triggered (once or daily) at a particular time, can be entered. These
5 events can each comprise up to 14 individual program points.

The <EVENT> key opens the following main menu:

EVENT Enter new event
>EVENT/new

EVENT _ Edit existing event
>EVENT/edit

EVENT Delete individual event
>EVENT/delete

EVENT Delete all events
>EVENT/delete all

Repeated pressing of the <EVENT> key selects the submenus in turn.
The individual inquiries of the submenus are accessed using the
<ENTER> key and exited with the <QUIT> key. The following listings
show all dialog items which appear under <EVENT>. The values
shown in the displays are the default values, the possible entry values
and ranges are shown below the display.
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>EVENT Enter new event
>EVENT/new
>EVENT/new Event format
format: date date The event is triggered once at a particular
date, daily time.
daily The event is triggered daily at a particular
time.
>EVENT/new Date and time for a new event

event:YY-MM-DD HH:MM:SS

YY: 00%99 HH: 00%23
MM: 01v¥412 MM: 00v459
DD: 01%31 SS: 00¥59

This inquiry appears only with "format = date".

Entry of date and time when the event should be trig-
gered (YY: 00%94 = 2000%2094, 95v.99 =
1995%,1999).

>EVENT/new

event: HH:MM:SS
HH: 00%23
MM: 00%59
SS: 00v459

Time for new event
This inquiry appears only with "format = daily".

Entry of the time when the event should be triggered
daily.

EVENT YY-MM-DD HH:MM:SS
) 9.9,0,0,0,0.0,0.¢ ===

Edit program points

After confirmation of the inputted date or time with
<ENTER>, it is possible to edit the maximum 14 pos-
sible program points of a new event. Date and time of
the event then appear in the top line of the display,
whereas in the bottom line the program points associ-
ated with the event can be edited in turn. For all pro-
gram points, the default value " - --" means that no
action follows.

Except for the missing parameter "flag", the program
points for events are identical with the program points
which can be entered under the <PROGRAM> key and
are thus not described further here (see section 4.7.1).

In addition to this points, the following program point
can be entered:

EVENT YY-MM-DD HH:MM:SS
prog R/S: -

---, on, off

732 |C Detector / 733 IC Separation Center

Start/stop program

on Start of the program loaded in the working
memory (corresponds to the <PROG R/S>
key, see section 4.7.2).

off Stop of the program loaded in the working
memory (corresponds to the <PROG R/S>
key, see section 4.7.2).
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>EVENT Edit existing event
>EVENT/edit
>EVENT/edit Select existing event

event:YY-MM-DD HH:MM:SS

Selection of the event with the <SELECT > key.

0 Date and time of an existing event can not be

changed later.

XXXXXXXXX

EVENT YY-MM-DD HH:MM:SS Edit program points

After confirmation of the selected date or time with

<ENTER>, it is possible to edit the maximum 14 pos-
sible program points of an existing event. Date and time
of the event then appear in the top line of the display,
whereas in the bottom line the program points associ-
ated with the event can be edited in turn. For all pro-
gram points, the default value " - --" means that no
action follows.

Except for the missing parameter "flag", the program
points for events are identical with the program points
which can be entered under the <PROGRAM> key and
are thus not described further here (see section 4.7.1).

In addition to this points, the program point "prog R/S"
can be entered (see under ">EVENT/new").

event:YY-MM-DD HH:MM:SS

>EVENT Delete individual event
>EVENT/delete
>EVENT/delete Select event for deletion

Selection of the event with the <SELECT > key.

<ENTER>, <QUIT>

<ENTER> The event will be deleted

<QUIT>  Abort of the deletion operation.

>EVENT
>EVENT/delete all

Delete all events

>EVENT/delete all
delete all?

Confirm deletion of all events
<ENTER>  All events will be deleted.

<ENTER>, <QUIT>
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<QUIT>  Abort of the deletion operation.
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4.7 Programming

4.7.4 <METHOD> key

METHOD

9

The <METHOD> key is used for the management of maximum 9 user-
defined methods, which can be stored and recalled under freely
selectable names. A method comprises the measurement parameters
defined under the <PARAM> key and the program defined under the
<PROGRAM> key.

The <METHOD> key opens the following main menu:

METHOD Recall method
>METHOD/recal |l

METHOD Store method
>METHOD/store

METHOD Delete method
>METHOD/delete

Repeated pressing of the <EVENT> key selects the submenus in turn.
The individual inquiries of a submenu are accessed using the
<ENTER> key and exited with the <QUIT> key. The following listings
show all dialog items which appear under <METHOD>. The values
shown in the displays are the default values, the possible entry values
and ranges are shown below the display.

>METHOD

>METHOD/recal |

Recall existing method

>METHOD/recal |

Selection of the method

name- DEFAULT |  Use of the <SELECT> key to select the existing
DEFAULT, Prep-MSM, method which should be recalled.
XXXXXXXX

DEFAULT Default method with empty program and
parameters set to the default values.

Prep-MSM  Method for conditioning the suppressor.
The suppressor module is switched to the
next position every 20 min.

XXXXXXXX  Name of the user method stored.

After confirmation of the name with the <ENTER> key,
the method is loaded in the working memory. The pa-
rameters under the <PARAM> and <PROGRAM>
keys will be overwritten.
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>METHOD Store method
>METHOD/store
>METHOD/store Enter or select method name
name- XIOOXXXX | Entry of a new name (text entry, see section 4.2.5)
8 ASCII characters under which the method should be stored or selection
of an existing method name with the <SELECT> key.
After confirmation of the name with the <ENTER> key,
the parameters loaded in the working memory under
the <PARAM> and <PROGRAM> keys are stored as
a method.
>METHOD/store Confirmation of overwriting

overwrite XXXXXXXX?

<ENTER>, <QUIT>

This inquiry appears only if a method should be stored under a name
which already exists.

<ENTER> The method is stored under the selected
name.
<QUIT>  Abort of the storage operation.

>METHOD Delete method
>METHOD/delete
>METHOD/delete Selection of the method
name= JIOOXXXX | Selection of the method which should be deleted using
the <SELECT> key.
>METHOD/delete Confirmation of the deletion
defete XXOOOXXX? <ENTER>  The selected method will be deleted.
<ENTER>, <QUIT> <QUIT>  Abort of the deletion operation.
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4.8 Data output

4.8 Data output

4.8.1 <PRINT> key

PRINT

3

The <PRINT> key is used for the output of single measured values or
to start the automatic measured value output on an external printer or
PC connected to the RS232 interface. The output is triggered directly at
a keystroke, no inquiries appear.

Preparations

For the output on an external printer, printer type and RS232 set-
tings must be correctly selected under <CONFIG> (see sec-
tion 4.4.2).

For the output on a PC the character set under <CONFIG> ("send
to: IBM") and the RS232 settings must be correctly selected see
section 4.4.2). For receipt of the data, a suitable program must be
started on the PC (e.g. Metrodata VESUV 2.1 or terminal program in
Windows accessories).

Elements of the measured value output

Depending on the parameter settings under ">CONFIG/print meas.
value", the measured value output can comprise the following ele-
ments:

Print header

The print header comprises a title line (device name, serial number,
program number), identifications 1 and 2 (if used) as well as the
date and time if desired (see section 4.4.2) and is outputted once,
always or never before a measured value output, depending on the
setting of the parameter ">CONFIG/printer/print header".

Run number

The run number (parameter ">CONFIG/auxiliaries/run number",
see section 4.4.2) is incremented by +1 and outputted on every
"INJECT A" (without program) or on every new start or "return" (with
program).

Run time

The current time after the program start, after the last "INJECT A" or
after the instrument has been switched on is outputted before the
measured value.

Measured value
The measured value shown in the display is outputted:

Measured value without sign Absolute conductivity
in nB/cm or mS/cm

Measured value with sign Auto-zero value in n5/cm,
%fs or mV

R " Measured value is >10%
outside the measuring range
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Identification ""ZEROREF"
Reference value for the auto-zero function (measured value which is
compensated).

Identification ""OVERLOAD"
The measured value is 50¥ 80% outside the selected full-scale
range.

Identification ""BACKGROUND'

The measured value is more than 80% outside the selected full-scale
range. The absolute conductivity (background) is outputted in place
of the auto-zero value.

Output of individual measured values

For the output of individual measured values, ">CONFIG/print
meas.value = immed." must be selected (see section 4.4.2). Each
time the <PRINT> key is pressed, a measured value will be out-
putted via the RS232 interface.

Example:
Individual measured value output with print header output

(with date and time), run time, measured value

>CONFIG/printer
id.1
id.2
print header: always
date&time: on
send to: Seiko
>CONFIG/print meas.value
print crit.: immed.
date&time: off
732 IC Detector 01104  732.0012 | Print header
date 1995-10-09 time 13:24:58 Date and time
12.3 138.9 uS/cm Run time, measured value
732 IC Detector 01104  732.0012 | Print header
date 1995-10-09 time 13:25:37 Date and time
139.1 uS/cm ZEROREF Auto-zero reference value
13.0 +0.0 uS/cm Run time, auto-zero value
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Automatic measured value output

For the automatic measured value output of measured values at se-
lectable time intervals, ">CONFIG/print meas.value/print crit. =
time" must be selected (see section 4.4.2). When the <PRINT> key
is pressed, the measured value output defined by the parameters
"time interval" and "stop time" is started via the RS232 interval.
The measured value output can always be aborted with <QUIT>.

Example:
Automatic measured value output with single print

header output (with date and time), run time,

measured value

id.1
id.2
date

0.
10.
20.
30.
40.
50.
60.

column PRP-X100
conditioning
1995-10-09 +time 14:36:43

0 109.6 uS/cm
0 125.1 uS/cm
0 133.9 uS/cm
0 138.2 uS/cm
0 140.6 uS/cm
0 141.0 uS/cm
0 141.2 uS/cm

>CONFIG/printer
id.1 column PRP-X100
id.2 conditioning
print header: once
date&time: on
send to: Seiko
>CONFIG/print meas.value
print crit.: time
time interval 600.0 s
stop time 60 min
date&time: off
732 IC Detector 01104 732.0012

732 IC Detector / 733 IC Separation Center

Print header

Identification 1
Identification 2
Date and time

Run time, 1t meas. value
Run time, 2" meas. value
Run time, 3 meas. value
Run time, 4" meas. value
Run time, 5" meas. value
Run time, 6" meas. value
Run time, 7" meas. value
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4.8.2 <PLOT> key

PLOT The <PLOT> key is used to start the graphics plot on an external
printer connected to the RS232 interface. The output is started directly
1 at a keystroke, no inquiries appear.

Preparations

Under "SETUP" the general graphics parameters (frame, grid, print
width) must be set to the desired values (see section 4.4.1).

Under <CONFIG> printer type and RS232 settings for the output on
an external printer must be correctly selected (see section 4.4.2).

Under <PARAM> the parameters effective for the graphics plot
must be set (see section 4.5.1).

Elements of the measured value output

Depending on the parameter settings selected under "SETUP",
<CONFIG> and <PARAM>, the graphics plot can comprise the fol-
lowing elements:

Print header

The print header comprises title line (device name, serial number,
program number), identifications 1 and 2 (if used) as well as the
date and time if required (see section 4.4.2) and is outputted once,
always or never before a graphics plot, depending on the setting of
the parameter ">CONFIG/printer/print header".

Grid
With "SETUP/grid = on" grid lines are drawn in.

Frame
With "SETUP/frame = on" a frame is drawn in.

Labeling of the y axis
Conductivity in n§/cm, mS/cm or S/cm

Labeling of the x axis
Absolute time "HH:MM:SS" or relative time "XXXmxXXs"

Conductivity measurement value
Solid line
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Example

Graphics plot of a chromatogram with the PRP-X100
IC Anion column on a Citizen printer IDP562 RS

>SETUP/graphics
grid: off
frame: off
width 1.0
>CONFIG/printer

id.1 column PRP-X100
id.2 standard

print header: always
date&time: on
send to: Citizen
>PARAM/printer
auto start: on
time interval 1.0 s
time scale 10.0 mm/min
time scale label: rel
stop time 10 min
left: -0.200 n&/cm
right: 1.800 nS/cm
732 IC Detector 01104 732.0012
id.1 column PRP-X100
id.2 standard
date 1995-10-09 time 16:03:08
Epssenl

9.890 1.080
B .

=ERRRAREES

1nB0s;

=
mbs|
AwG0s|
SwBids|
6wl

Tnis

Bmlls

Inlils|

10w@08s-

732 IC Detector / 733 IC Separation Center

Print header

Identification 1
Identification 2
Date and time
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4l8l3

<REPORT> key
REPORT The <REPORT> key is used for the output of reports on an external
2 printer or PC connected to the RS232 interface.
) The <REPORT> key opens the following inquiry:

XXXXXX nS/cm
report:

XXXX min
all

all, config, event,
method, method list,
param, program, pump

Selection of the report
Selection of the report which should be outputted:

all
config
event
method
method
list
param

program

pump

Example of "config" report

Configuration for 732 IC Detector with attached Seiko printer and 733.0010
IC Separation Center with 1 injection valve

All reports in the order "config, event,
method, method list, pump"

Configuration report (parameters of the
<CONFIG> key)

Event report (parameters of the
<EVENT> key)

Method report (comprises method name,
parameter and program report)

Method list (details of stored
methods)

Parameter report (parameters of the
<PARAM> key)

Program report (parameters of the
<PROGRAM> key)

Report of the pump parameters

CONFIG
>CONFIG/detector
thermostat: 35
'zero' unit: ng/cm
cell constant 16.7
>CONFIG/printer
id.1 PRP-X100
id.2 drinking water
print header: once
date&time: on
send to: Seiko
>CONFIG/print meas.value
print crit.: time
time interval 300.0
stop time 60
date&time: off
>CONFIG/auxiliaries
run number 0
number of cycles 1
>CONFIG/aux/event
enabled in program: off
date 1995-10-10
time 11:38:20
dialog: english
device label
program 732.0012

°C

/cm

min

>CONFIG/aux/beeper
status: on
repeat time 60 s
>CONFIG/RS settings
baud rate: 9600
data bit: 8
stop bit: 1
parity: none
handshake: HWs
control via RS: on
>CONFIG/RS settings 709
baud rate: 9600
>CONFIG/733 IC Sep.Cent.
valve A
control: no restriction
>CONFIG/733/valve A
status inject
trigger: inject
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Example of "event” report

Two daily events (adjust pump flow) and a
date event (switch off pump supply)

EVENT
daily: 07:00:00

pump flow 2.00 mL/min
daily: 19:00:00

pump flow 0.30 mL/min
date: 95-10-13 16:00:00

pump off

Example of "param" report

Measurement parameters for drinking
water determination with PRP-X100 IC
Anion Column

Example of "method" report

Method for the determination of drinking
water with PRP-X100 Anion Column

METHOD
method name PRP-X100
date: 1995-10-10 15:15:41
PARAM
>PARAM/detector
range: 200 n8/cm
full scale: 4.00 n8/cm
temp.coeff.: 2.5 %/°C
>PARAM/analog output
polarity: +
offset: 0 %fs
damping: off
>PARAM/plot
auto start: off
time interval 1.0 s
time scale 10.0 mm/min
time scale label: rel
stop time off min
left: 0.000 n8/cm
right: 4.000 n8/cm
>PARAM/709 IC Pump
flow 2.00 mL/min
Pmax 10.0 MPa
Pmin 1.0 MPa
flow corr. 1.00
PROGRAM
progr.typ inject
17.9 zero on
18.0 flag end

PARAM
>PARAM/detector
range: 200 n&/cm
full scale: 4.00 n8/cm
temp.coeff.: 2.5 %/°C
>PARAM/analog output
polarity: +
offset: 0 %fs
damping: off
>PARAM/plot
auto start: off
time interval 1.0 s
time scale 10.0 mm/min
time scale label: rel
stop time off min
left: 0.000 n8&/cm
right: 4.000 n8/cm
>PARAM/709 IC Pump
flow 2.00 mL/min
Pmax 10.0 MPa
Pmin 1.0 MPa
flow corr.. 1.00

Example of "method list" report

Method list

method name 'PRP-X100"
progr.typ inject
date 1995-10-10 15:15:41
number of steps 3
free memory 8(9)

732 IC Detector / 733 IC Separation Center

Example of "program" report

Program parameters for drinking water
determination with the PRP-X100 IC Anion
Column

PROGRAM
progr.type: inject
17.9 zero: on
18.0 flag: end

Example of "pump” report

Report of the parameters for the 709 IC
Pump

PUMP
status running
Pactual 6.9 MPa
error no error

125



4 Operation

{5, Metrohm

126

Examples of methods

Cation determination with

This example shows a m

Metrosep Cation 1-2

ethod for the determination of monovalent and

divalent cations with the 6.1010.000 IC Cation Column Metrosep Cation
1-2, which can be used with or without an autosampler.

General conditions

Separating column:
Sample loop:

6.1010.000 Metrosep Cation 1-2
10 mL

Eluent: 4 mmol/L tartaric acid,
1 mmol/L dipicolinic acid

Flow: 1 mL/min

Eluent conductivity: ca. 670 n5/cm

Full scale: 5 nf/cm

Configuration

CONFIG
>CONFIG/detector

thermostat: 35 °C

'zero' unit: ng/cm

cell constant 17.1 /cm
>CONFIG/printer

id.1

id.2

print header: once

date&time: on

send to: IBM
>CONFIG/print meas.value

print crit.: off
>CONFIG/auxiliaries

run number 0

number of cycles 1
>CONFIG/aux/event

enabled in program: off

date 1995-10-16

time 10:59:20

dialog: english

device label

program 732.0012
>CONFIG/aux/beep

status: on

repeat time 60 s
>CONFIG/RS settings.

baud rate: 9600

data bit: 8

stop bit: 1

parity: none

handshake: HWs

control via RS: on
>CONFIG/RS settings 709

baud rate: 9600
>CONFIG/733 IC Sep.Cent.

valve A

control: no restriction
>CONFIG/733/valve A

status inject

trigger: inject
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4.9 Examples of methods

Method
METHOD
method name Cat.1-2
date: 1995-10-16 10:57:42
PARAM
>PARAM/detector
range: 1.00 mS/cm
full scale: 5.00 n&/cm
temp.coeff.: 1.5 %/°C
>PARAM/analog output
polarity: -
offset: 0 %fs
damping: off
>PARAM/plot
auto start: off
time interval 1.0 s
time scale 10.0 mm/min
time scale label: rel
stop time off min
left: 1.000 n8/cm
right: -4.000 n8/cm
>PARAM/709 IC Pump
flow 1.00 mL/min
Pmax 10.0 MPa
Pmin 1.0 MPa
flow corr. 1.00
PROGRAM
progr.type: inject
11.9 zero: on
12.0 flag: end

Triggering of auto-zero function
Program end

The program of the type "inject" is started each time injection valve A is
switched to the "INJECT" position. After 12.0 min, the IC system is ready

for the next injection.
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Chromatogram for cation standard

7.00e+005

Na*
6.00e+005 —+ .
|_|+ NH + 2+
4 Mg
5.00e+005 —+
Ca2+
4.00e+005 —+
K+
3.00e+005 —+
2.00e+005 —+
1.00e+005 —+
0.00e-+000 _/l FJ
—1.00e+005 t t t t t
Q 2 4 6 8 10 12
FULL REPORT
Ret Time Component Concentr. Area Height
(Min) Name ppm (uv*Sec) (uv)
2.682 Li 1.000000 3100993.50 537565.125
3.252 Na 5.000000 4215109.00 627987.062
3.624 NH4 5.000000 4517200.50 508054.437
4.566 K 10.000000 4022451.00 313609.843
6.937 Ca 10.000000 6971803.50 396256.875
9.982 Mg 10.000000 15063622.0 501869.562

Fig. 22: lon chromatogram for cation
standard with Metrosep Cation 1-2
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4.9.2 Anion determination with Metrosep Anion Dual 2

This example shows a method for the determination of monovalent and
divalent anions with the 6.1006.100 IC Anion Column Metrosep Anion
Dual 2 and the Metrohm suppressor module, which can be used with or
without an autosampler.

General conditions
Separating column:
Sample loop:

6.1006.100 Metrosep Anion Dual 2
20 nmL

Eluent: 1.3 mmol/L sodium carbonate,
2.0 mmol/L sodium bicarbonate

Flow: 0.8 mL/min

Eluent conductivity: ca. 14 n5/cm

Full scale: 50 nB/cm and 5 nB/cm

Suppressor module:  Regeneration solution 20 mmol/L H,SO,,

rinsing solution Milli-Q water

Configuration
CONFIG
>CONFIG/detector
thermostat: 35 °C
'zero' unit: n8/cm
cell constant 17.1 /cm
>CONFIG/printer
id. 1
id.2
print header: once
date&time: on
send to: IBM
>CONFIG/print meas.value
print crit.: off
>CONFIG/auxiliaries
run number
number of cycles 1
>CONFIG/aux/event
enabled in program: off
date 1995-10-16
time 10:59:20
dialog: english
device label
program 732.0012
>CONFIG/aux/beep
status: on
repeat time 60 s
>CONFIG/RS settings
baud rate: 9600
data bit: 8
stop bit: 1
parity: none
handshake: HWs
control via RS: on
>CONFIG/RS settings 709
baud rate: 9600
>CONFIG/733 IC Sep.Cent.
valve A + suppressor
control: no restriction
>CONFIG/733/valve A
status inject
trigger: inject
>CONFIG/733/suppressor
auto step: fill
status in position
trigger: ---

732 IC Detector / 733 IC Separation Center
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Method
METHOD
method name An.Dual
date: 1995-10-16 14:30:39
PARAM
>PARAM/detector
range: 100 nB/cm
full scale: 50.00 n&/cm
temp.coeff.: 2.5 %/°C
>PARAM/analog output
polarity: +
offset: 0 %fs
damping: off
>PARAM/Plot
auto start: off
time interval 1.0 s
time scale 10.0 mm/min
time scale label: rel
stop time off min
left: -5.000 n8/cm
right: 45.00 n8/cm
>PARAM/709 IC Pump
flow 0.80 mL/min
Pmax 7.0 MPa
Pmin 1.0 MPa
flow corr. 1.00
PROGRAM
progr.type: cycle
number of cycles 1
9.0 range: 100 nB/cm
full scale:5.00 n8/cm
mark: on
14.7 range: 100 nB/cm
full scale:50.0 nS/cm
mark: on
19.9 zero: on
49.9 valve A: fill
r-emote 0*******
pump R/S: off
50.0 flag: end

Switching of full-scale range to 5
nB/cm

Triggering of a marking signal
Switching of full-scale range to 50
nB/cm

Triggering of a marking signal
Triggering of the auto-zero function
Switching of valve A to "FILL"
Switching off of 752 Pump Unit
Switching off of 709 IC Pump
Program end

The program of the type "inject" is started each time injection valve A is
switched to the "INJECT" position. For the determination of nitrate and
phosphate, the full-scale range is briefly narrowed to 5 nt/cm and this
range marked by marking signals. After 20.0 min the IC system is ready
for the next injection. If there is no new program start within 50 min after
the last injection, valve A is automatically switched to the "FILL" position,
the 709 IC Pump and 752 Pump Unit are stopped and the program

ended.
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4.9 Examples of methods

Settings for 709 IC Pump

Installation:
<EXT.> key:

as shown in Fig. 10 (see section 2.6)
Switched on (remote operation activated)

Settings for 752 Pump Unit

Installation:

as described in section 2.8.6

Chromatogram for anion standard

4.00e+0Q05

3.00e+005

2.00e+005

1.00e+005

0.00e+000

CIr
Full Scale
5 nB/cm
T NO,~ SO~
HPO427 l/\
_ | |
\("Vﬁ I 1 T T
o 2 4 s 8 10 12 14 ® B
FULL REPORT
Ret Time Component Concentr. Area Height
(Min) Name ppm (uv*Sec) (uv)
4.918 Chloride 19.661419 4187692.25 331573.781
11.505 Nitrate 2.010445 1906272.75 68276.7421
13.399 Phosphate 1.973833 1011560.75 30180.7343
16.617 Sulphate 19.895790 2717087.00 69003.4375
Fig. 23: lon chromatogram for anion stan-
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5.1 Practical notes on ion chromatography

S5

5.1

S5.1.1

Notes - Maintenance - Faults

Practical notes on ion chromatography

Separating columns

Separation efficiency

The attainable quality of analyses with the 732/733 IC system depends
to a large extent on the separation efficiency of the column used. When
purchasing an IC column you should ensure that the separation effi-
ciency suffices for the analysis problems at hand. Ascertain the char-
acteristic data of the IC column on the standard chromatogram en-
closed with the column such as capacity factors, selectivity, plate
number and resolution and check these data with your own measure-
ments. If any difficulties arise, you should always first check the quality

of the column by recording a standard chromatogram.

You will find additional general tips on handling IC separating columns
in the 8.732.2003 Metrohm Monograph "lon chromatography"*, as

well as detailed information on the separating columns available from
Metrohm (see section 7.3.2) in the leaflets supplied and in the special

Application Bulletins available free of charge from your nearest

Metrohm agency.

Protection

To protect the column against foreign particles which could have an

adverse influence on the separation efficiency, we advise you to subject
both the eluents and all samples to microfiltration (0.45 nm filter) and

to siphon the eluent through the 6.2821.090 Aspirating Filter.

To avoid contamination by abrasive particles arising from piston seals
of the 709 IC Pump, it is advantageous to install an in-line filter be-
tween the pump and the 733 IC Separation Center. The 6.2821.100
Filter unit PEEK (see section 2.6.3) supplied with the 709 IC Pump for
operation with PEEK capillaries in the pressure range 0% 25 MPa and
the optional 6.2821.000 Filter unit Manufit (see section 2.6.4) for op-
eration with steel capillaries in the pressure range 0% 50 MPa are emi-

nently suitable for this purpose.

The use of readily interchangeable precolumns serves to protect the

actual separating columns and increase their service life appreciably.

The precolumns available from Metrohm (see section 7.3.2) are either

actual precolumns or so-called precolumn cartridges which are used

together with the 6.2821.050 Twin cartridge holder or the 6.2828.010

Precolumn cartridge holder (see section 2.7).

Storage

Always store the separating columns closed when not in use and filled

in accordance with the manufacturer’s specifications.
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5.1.2

Pumps

Dead volume

Dead volume at the end of a column can be the cause of extreme peak
broadening or splitting (appearance of double peaks). Filling the col-
umn with glass beads (£ £ 100 nm) frequently improves the separation
efficiency.

Regeneration

If the separation properties of the column have deteriorated, it can be
regenerated in accordance with the column manufacturer’s specifica-
tions. With the separating columns available from Metrohm (see sec-
tion 7.3.2), the instructions for regeneration can be found on the leaflet
enclosed with every column.

In the case of separating columns with carrier material based on
silica, only solutions with pH 2% 7 may be used for regeneration,
otherwise the columns could be damaged.

Pulsation dampener

For sensitive measurements with the 732/733 IC System, high pressure
pumps as free from pulsation as possible and with a very constant ca-
pacity are required. If the pulsations that appear are too large, a pulsa-
tion dampener between the pump and the 733 IC Separation Center
may possibly help. The optional 6.2620.150 Pulsation dampener MF
(see section 7.3.1) whose installation is described in section 2.6.2 is
eminently suitable for this purpose. A pulsation dampener also offers
protection against pressure shocks on the column material caused by
injection.

Maintenance

To protect the pump against foreign particles, we advise you to subject
the eluent to microfiltration (0.45 mm filter) and siphon the eluent
through the 6.2821.090 Aspirating Filter.

In many cases, an unstable baseline (pulsation, flow fluctuations) can
be traced to contaminated valves or faulty, leaky piston seals.

Contaminated valves are cleaned by rinsing with water, RBS solution
or organic solvents. The rinsing effect is improved by brief treatment in
an ultrasonic bath. When the cleaned valves are reinstalled, you must
ensure that the flow direction is correct.

The replacement of piston seals has to be done in accordance with
the pump manufacturer’'s directions. The corresponding maintenance
work for the 709 IC Pump is described in section 4.2 of the 709 Instruc-
tions for Use.

Salt crystals between the piston and the seal are the cause of abrasive
particles, which can enter the eluent. These lead to contaminated
valves, pressure rise and in extreme cases to scratched pistons. It is
thus essential to ensure that no precipitates can appear (see also
section 5.1.3).
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5.1.3 Eluents

Treatment

For the preparation of the eluents only chemicals of a purity degree of
at least "p.a." should be used. For diluting please use only high purity
water.

Fresh eluents should always be microfiltered (0.45 mm filter) and de-
gassed (with N,, He or vacuum). For high sensitive measurements, the
eluent should be continuously stirred with a magnetic stirrer, particu-
larly when the recycling procedure is employed or when alkaline eluents
are used. For alkaline eluents and eluents with low buffering capacity
one should preferably use a CO, absorber (e.g. the absorber supplied
with the optional 6.5324.000 Bottle rack).

The supply vessel containing the eluent must be closed as tightly as
possible to avoid excessive evaporation. This is primarily important with
eluents containing organic solvents (e.g. acetone), the evaporation of
which can lead to drifts in the long term. If work is performed in a very
sensitive range, even if one drop of condensate falls back in the eluent
this can cause a noticeable change in the background conductivity.

Influence of various parameters on anion columns

Concentration: An increase in the concentration usually leads
to shorter retention times and quicker
separation, but also to a higher background
conductivity.

pH: pH alterations lead to shifts in the dissociation
equilibrium and thus to changes in the
retention times.

Organic modifiers: ~ Addition of an organic solvent (e.g. methanol,
acetone, acetonitrile) to aqueous eluents
generally accelerates lipophilic ions.

Eluent change

When the eluent is changed, it must be ensured that no precipitates
can be formed. Solutions used in direct succession must therefore be
miscible. If the system has to be rinsed with an organic solution, several
solvents with increasing or decreasing lipophilic character may possibly
have to be used (e.g. water « acetone « chloroform).

732 |C Detector / 733 IC Separation Center 135



5 Notes — Maintenance - Faults (), Metrohm

136

5.1.4

5.1.5

5.2

5.2.1

Suppressor module

To avoid contamination of the suppressor module by foreign particles
or bacterial growth, it is advantageous to install an in-line filter be-
tween the 752 Pump Unit and the suppressor module. The two
6.2821.100 Filter units PEEK (see section 2.6.3 and section 2.8.3)
supplied with the 2.733.0X30 IC Separation Center are eminently suit-
able for this purpose.

Connections

All connections between injector, column and detector must be as
short as possible, have a low dead volume and be absolutely tight. The
PEEK capillary after the detector block must be free from constriction
(the measuring cell is tested to 5 MPa = 50 bar back pressure).

Maintenance and servicing

General information

Care

The 732 IC Detector and 733 IC Separation Center require proper care
and attention. Excessive contamination of the instruments could possi-
bly lead to malfunctions and a shorter service life of the inherently rug-
ged mechanical and electronic parts.

Spilled chemicals and solvents should be wiped up immediately. It is
especially important to protect the plug connections at the rear of the
instrument (particular the mains plug) against contamination.

Although constructional measures have been designed to virtually
eliminate such a situation, should corrosive media penetrate the
interior of the instruments the mains plug of the 732 IC Detector must
be immediately disconnected to prevent extensive damage to the
instrument electronics. Inform Metrohm service if your instrument(s)
have been damaged in such a way.

The instrument must not be opened by untrained personnel. Please
comply with the safety notes in section 1.4.1.

Maintenance by Metrohm service

Maintenance of the 732 IC Detector and 733 IC Separation Center is
best done as part of an annual service performed by specialists from
the Metrohm company. If work is frequently performed with caustic and
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5.2 Maintenance and servicing

corrosive chemicals, it may be necessary to shorten the interval be-
tween servicing.

The Metrohm service department is always willing to offer expert advice
on the maintenance and servicing of all Metrohm instruments.

5.2.2 Passivation

Passivation of the entire IC system (without column) by rinsing with
20...50 mL 0.2 mol/L HNO; is appropriate in the following cases:

in the installation
(only with non metal-free IC systems, see section 2.6.7)

if the separation system is changed
(only with non metal-free IC systems, see section 5.2.5)

if exceptional changes are observed in the
measurement properties of the cell
(with metal-free and non metal-free IC systems).

For passivation the separating column is removed from the 733 IC
Separation Center. The two capillaries 67 and 82 (see Fig. 16 and
Fig. 17) are directly connected to each other using the 6.2620.060
Coupling enclosed with the accessories.

5.2.3 Recycling

A\

To keep the eluent consumption between injections to a minimum
when the system is at rest (e.g. overnight), the so-called recycling pro-
cedure can be used. In recycling the eluent exiting the outlet capillary of
the detector block is led back directly to the eluent supply vessel. The
IC system is thus quickly ready for new injections without a long condi-
tioning period.

The recycling procedure must not be used
in operation with the suppressor module,
with alkaline eluents,

with the 6.1010.000 IC Cation column METROSEP Cation 1-2.

5.2.4 Shutdown

If the 732/733 IC-System is shut down for a considerable length of time,
the entire IC system (without column and suppressor) must be rinsed
free from salt with methanol/water (1:4) to avoid crystallization of elu-
ent salts with the corresponding subsequent damage.

For rinsing the separating column is removed; the two capillaries 67
and 82 (see Fig. 16 and Fig. 17) are directly connected to each other
with the 6.2620.060 Coupling enclosed with the accessories. Rinse with
methanol/water (1:4) until the conductivity drops below 10 n5/cm.
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5.2.5 Changing separating columns

Identical separation system

If you wish to replace an IC separating column by a column of the same
type, proceed as follows (see Fig. 16 and Fig. 17):

1 Remove old column
Switch off pump drive of the 709 IC Pump.

Unscrew column from inlet capillary 82 of the detector block
or from suppressor inlet capillary 89.

Unscrew column from column connection capillary 67 or the
precolumn.

2 Connect new column to injector
Remove end caps from column 76.

Screw inlet end of separating column 76 (note flow direction)
to column connection capillary 67 or to the precolumn (see
section 2.8.4/section 2.8.6).

3 Rinse column
Place beaker beneath the column outlet.

Switch on 709 IC Pump and rinse column with eluent for ca.
10 min, then switch off pump.

4 Connect column to detector block

Screw outlet end of separating column 76 to inlet capillary 82
or suppressor inlet capillary 89.

Changing the separation system

If you wish to replace an IC separating column by a column of a differ-
ent type, proceed as follows (see Fig. 16 and Fig. 17):

1 Remove old column
Switch off pump drive of 709 IC Pump.

Unscrew column from inlet capillary 82 of the detector block
or from the suppressor inlet capillary 89.

Unscrew column from column connection capillary 67 or the
precolumn.

2 Connect detector block to injection valve

Connect column connection capillary 67 using a 6.2620.060
Coupling directly to inlet capillary 82 of the detector block
(see Fig. 16).

3 Rinse with HNO, (passivation)

Rinse IC system with ¢(HNO;) = 0.2 mol/L (flow rate
1 mL/min) for ca. 10 min.
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Rinse with dist. H,O

Rinse IC system with dist. Or demin. Water (flow rate
1 mL/min) for ca. 10 min.

Rinse with eluent

Rinse IC system with the eluent needed for the separating
column you intend to install until the absolute conductivity
displayed on the 732 IC Detector is stable.

Remove coupling

Remove 6.2620.060 Coupling between column outlet capil-
lary 67 and inlet capillary 82 (see Fig. 16).

Connect new column to injector
Remove end caps from column 76.

Screw inlet end of separating column 76 (note flow direction)
to column connection capillary 67 or to the precolumn (see
section 2.8.4/section 2.8.6).

Rinse column
Place beaker beneath the column outlet.

Switch on 709 IC Pump and rinse column with eluent for ca.
10 min, then switch off pump.

Connect column to detector block

Screw outlet end of separating column 76 to inlet capillary 82
or suppressor inlet capillary 89.
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Regeneration of the suppressor

Regenerating a suppressor operating at

reduced capacity

If the suppressor units are exposed to certain heavy metals (e.g. iron)
or organic contaminants for long periods of time, these can no longer
be completely removed by the regeneration solution normally used (20
mmol/L H,SO,). This diminishes the capacity of the suppressor units,
which, in milder cases, results in a reduced sensitivity to phosphates
and, in severe cases, in a strong increase in the baseline. If such ca-
pacity problems occur at one or several positions, the suppressor units
must be treated as follows:

1 Disconnect suppressor from IC system
Disconnect suppressor from separating column and detector.

2 Regenerate suppressor

Rinse each suppressor unit for about 15 min with one of the
following solutions:

Contamination with heavy metals
1 mol/L H,SO,

Contamination with organic cationic complexing
agents
0.1 mol/L H,SO,/ 0.1 mol/L oxalic acid / acetone 5%

Severe contamination with organic substances
0.2 mol/L H,SO,/ acetone 3 20%

The 6.1826.050 pump tubing is made of PVC and must
not be used for rinsing with solutions which contain

acetone. In such cases, rinse with different pump tubing
or a different pump.

3 Connect suppressor to IC system

Reconnect suppressor to the IC system. If capacity problems
persist, replace the suppressor rotor (see section 5.2.8).

Regenerating the suppressor in case of

high counterpressure

If excessive counterpressure is observed in one or several suppressor
units, treat the units as follows:

1 Disconnect suppressor from IC system
Disconnect suppressor from separating column and detector.
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2 Regenerate suppressor

Connect the inlet capillary 90 marked "H,SO," to the 709 IC
Pump using the 6.2620.060 or 6.2744.040 coupling.

Set the flow at the 709 IC Pump to 0.5 mL/min and rinse the
suppressor unit with 1 mol/L H,SO, for 5 to 10 min.

As the pressure falls, slowly increase the flow at the 709 IC
Pump to 2 mL/min. Do not exceed a maximum pressure of
2 MPa (20 bar).

Switch suppressor to the next position using the <STEP>
key.

Connect the inlet capillary 93 marked "H,O" to the 709 IC
Pump using coupling 6.2620.060 or 6.2744.040.

Set the flow at the 709 IC Pump to 0.5 mL/min and rinse the
suppressor unit with distilled H,O for 5 to 10 min.

As the pressure falls, slowly increase the flow at the 709 IC
Pump to 2 mL/min. Do not exceed a maximum pressure of
2 MPa (20 bar).

3 Connect suppressor to IC system

Reconnect the suppressor to the IC system and the 752
Pump Unit. If the pressure problems persist, replace the sup-
pressor rotor (see section 5.2.8).

5.2.7 Cleaning the suppressor

It may be necessary to clean the suppressor in the following cases:

High counterpressure on the suppressor connection

tubing

Irremediable blockage of the suppressor (the suppres-
sor can no longer deliver solutions)

Irremediable obstruction of the suppressor (the sup-
pressor can no longer be switched to next position)

To clean the connection piece and the rotor, proceed as follows (see

Fig. 24);

1 Disconnect suppressor from IC system

Disconnect input lead of suppressor from the separating
column and output lead to the detector.

2 Dismantle suppressor

732 |C Detector / 733 IC Separation Center

Unscrew nut 97 from suppressor holder 100.

Pull out connection piece 98 and suppressor rotor 99 from
suppressor holder 100 (the connection piece and the rotor
normally stick together).

Loosen connection piece 98 from suppressor rotor 99.
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3 Clean input and output leads

Connect each of the 6 capillary tubings attached to connec-
tion piece 98 to the pump one after another, and pump
through ultrapure water.

Check whether solution emerges from connection piece 98.
If one of the input or output leads remains blocked, replace
the connection piece (order number 6.2832.010).

4 Clean suppressor rotor

Clean the sealing surface of suppressor rotor 99 using a lint-
free cloth and ethanol.

5

Insert suppressor rotor

Insert suppressor rotor 99 in suppressor holder 100 in such a
way that the tubing connections at the rear of the rotor fit in
the corresponding openings inside the rotor, and that one of
the three holes in the rotor can be seen from below in one of
the openings of the holder.

If the rotor has been inserted correctly, its sealing surface will
be about 4 mm inside the holder. If this is not the case, bring
the rotor into the correct position from below with the aid of a
sharp object (e.g. a screwdriver).

6 Clean connection piece

Clean the sealing surface of connection piece 98 using a lint-
free cloth and ethanol.

98 99 100

p
Fig. 24: Assembling the suppressor
97 Screw nut 99 Suppressor rotor (6.2832.000)
98 Connection piece 100 Suppressor holder

(6.2832.010)

with input and output leads
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7 Insert connection piece

Insert connection piece 98 in suppressor holder 100 in such
a way that connection "1" is at the top, and that the three lugs
on the connection piece fit in the corresponding openings of
the holder.

Screw nut 97 onto the thread of suppressor holder 100
manually (do not use tools).

8 Connect and condition the suppressor
Reconnect the suppressor to the IC system.

Before switching the suppressor to the next position for the
first time, rinse all 3 suppressor units with solution for 5 min.

5.2.8 Replacing the suppressor

The suppressor in the suppressor block may have to be replaced in the
following cases:

Irremediable loss of suppressor capacity (reduced
phosphate sensitivity and/or strong rise in baseline)
Irremediable blockage of the suppressor (the suppres-
sor can no longer deliver solutions)

Both the 6.2832.000 Suppressor rotor and the 6.2832.010 Connection
piece with the input and output leads can be replaced. To replace
these components proceed as follows (see Fig. 24):

1 Disconnect suppressor from IC system

Disconnect all input and output leads of the suppressor from
IC system and the pump of the 752 Pump Unit.

2 Dismantie suppressor
Unscrew nut 97 from suppressor holder 100.

Pull out connection piece 98 and suppressor rotor 99 from
suppressor holder 100 (the connection piece and the rotor
normally stick together).

Loosen connection piece 98 from suppressor rotor 99.

3 Clean suppressor rotor

Clean the sealing surface of new suppressor rotor 99
(6.2832.000) using a lint-free cloth and ethanol.

4 Insert suppressor rotor

Insert new suppressor rotor 99 in suppressor holder 100 in
such a way that the tubing connections at the rear of the rotor
fit in the corresponding openings inside the rotor and that one
of the three holes in the rotor can be seen from below in one
of the openings of the holder.
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If the rotor has been inserted correctly, its sealing surface will
be about 4 mm inside the holder. If this is not the case, bring
the rotor into the correct position from below with the aid of a
sharp object (e.g. a screwdriver).

5 Clean connection piece

Clean the sealing surface of new connection piece 98
(6.2832.010) with the aid of a lint-free cloth and ethanol.

6 Insert connection piece

Insert new connection piece 98 in suppressor holder 100 in
such a way that connection "1" is at the top and that the three
lugs on the connection piece fit in the corresponding open-
ings of the holder.

Screw nut 97 onto the thread of suppressor holder 100
manually (do not use tools).

7 Connect and condition the suppressor
Reconnect the suppressor to the IC system.

Before switching the suppressor to the next position for the
first time, rinse all 3 suppressor units with solution for 5 min.
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5.3 Faults and malfunctions

5.3

5.3.1

Faults and malfunctions

Error messages

If any type of malfunction occurs during operation of the 732 IC Detec-
tor, this is shown by an error message which appear in the top line of
display 1 and (if switched on under <CONFIG>) by three beeps. To
return to the instrument standby mode, the error messages must be

confirmed with the <QUIT> key.

You will find further details of the error messages, their possible causes
and the procedure for their rectification in the following table, which is
arranged alphabetically. If the errors can not be rectified, please follow
the procedure described in section 5.4.

Error message

Meaning/Causes

Rectification

adjustment error

Instrument adjustment invalid.

Inform Metrohm service.

all methods faulty

The stored methods can no longer
be recalled.

Re-enter methods and store. If this error
occurs frequently, inform Metrohm
service.

connect 709 IC Pump

The active program contains a

command for the 709 IC Pump,
which can not be addressed at
present.

Check connection to 709 IC Pump,
switch on pump and remote operation
with <EXT.>.

connect 733 Sep.Center

The active program contains a
command for the 733 IC Separation
Center, which can not be addressed
at present.

Check connection to 733 IC Separation
Center.

DAC coarse error #

Error in internal hardware test.

Inform Metrohm service.

DAC fine error #

Error in internal hardware test.

Inform Metrohm service.

EEPROM error 233

Error on storage of the EEPROM
block "Program".

Re-enter program.

EEPROM error 234 Error on storage of the EEPROM Re-enter parameters.
block "Parameters".
EEPROM error 235 Error on storage of the EEPROM Re-enter method (program and pa-
block "Method". rameters).
EEPROM error 236 Error on storage of the EEPROM Re-enter events.
block "Event".
EEPROM error 237 Error on storage of the EEPROM Re-enter configuration.
block "Config".
EEPROM error 238 Error on storage of the EEPROM Re-enter device number.
block "Device number ".
EEPROM error 239 Error on storage of the EEPROM Inform Metrohm service.
block "Adjustment".
EEPROM error 240 Error on storage of the EEPROM Re-enter all values.
blocks.
Erri Program checksum wrong. Inform Metrohm service.
Err3 Instrument adjustment faulty. <QUIT>. If new instrument adjustment
necessary, inform Metrohm service.
Err4 Timer interrupt for multitasking Inform Metrohm service.

missing.
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Error message

Meaning/Causes

Rectification

Errs RS232 interface at 732 IC Detector Inform Metrohm service.
faulty.

Erré Clock faulty. Inform Metrohm service.

Err7 LCD write/read error. Inform Metrohm service.

Err8 AD converter faulty. Inform Metrohm service.

ErrC RS232 interface at 709 IC Pump Inform Metrohm service.

faulty.

faulty method #

Method # (0¥49) can no longer be
recalled.

Re-enter method and store.

inject in inject program

The active inject program contains
an'"inject" command. As this itself
triggers the program start, the
program will be executed endlessly.

Delete "inject" command in the
program.

10 error 50 Error at input 1 or output 1. Inform Metrohm service.
I0 error 51 Error at input 2 or output 2. Inform Metrohm service.
I0 error 52 Error at input 3 or output 3. Inform Metrohm service.
I0 error 53 Error at input 4 or output 4. Inform Metrohm service.
I0 error 54 Error at input 5 or output 5. Inform Metrohm service.
I0 error 55 Error at input 6 or output 6. Inform Metrohm service.
10 error 56 Error at input 7 or output 7. Inform Metrohm service.
I0 error 57 Error at input 8 or output 8. Inform Metrohm service.
10 error 58 Frequency less that lower limit Inform Metrohm service.
frequency of an RC element.
10 error 59 Frequency greater that upper limit Inform Metrohm service.

frequency of an RC element.

method memory full

The memory for the user-defined
methods is full.

Delete unused or seldom needed
methods.

missing 'end'’

An “end” command is missing in the
active program.

Insert program step with “Flag = end”
in the active program. Without an “end”
command, the program continues to run
indefinitely until stopped by <PROG
R/S>.

missing 'return’

In the active loop program there is
no "return" command so that the
program runs only once.

Enter "return” command in the pro-
gram.

multiple 'end'

Active program contains several
"end" commands.

Delete superfluous "end" commands in
the program.

multiple 'return'’

Active program contains several
"return" commands.

Delete superfluous "return" commands
in the program.

plot data overflow

Volume of data too great for graph-
ics plot.

<QUIT> (graphics plot aborted).

program step after 'end'

The active program contains addi-
tional program steps after an "end"
command which can no longer be
executed.

Delete program steps after "end" or
increase time for "end" command.

pump not responding

No connection to 709 IC Pump or
baud rate set wrongly.

Connect 709 IC Pump to 732 IC Detec-
tor, switch on pump and remote control
with <EXT.> or check baud rate of 709
and 732.

RAM error

Error in RAM test.

Inform Metrohm service.
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5.3 Faults and malfunctions

Error message Meaning/Causes Rectification
range error # Error in internal hardware test. Inform Metrohm service.
RS error 36 RS receive error; wrong parity. <QUIT>, set same parity for both
devices.
RS error 37 RS receive error; wrong stop bit. <QUIT>, set same stop bit for both
devices.
RS error 38 RS-receive error; overflow (atleast1 | <QUIT>, set same baud rate for both
character could not be read). devices, restart sender.
RS error 39 RS receive error; overflow of internal <QUIT>.
receive buffer (>82 characters).
RS error 40 RS transmission error; DSR = OFF. <QUIT>, check receiver (switched on
Handshake unsatisfactory for more and ready?).
than 1 s.
RS error 41 RS transmission error; DCD = ON. <QUIT>, check receiver (switched on
Handshake unsatisfactory for more and ready?).
than 1 s.
RS error 42 RS transmission error; CTS = OFF. <QUIT>, check receiver (switched on
Handshake unsatisfactory for more and ready?).
than 1 s.
RS error 43 RS transmission error; transmission <QUIT> or send XON.
of the IC Detector interrupted with
XOFF for at least 3 s.
RS error 44 RS transmission error; the RS232 <QUIT>, reset RS232 parameters for
parameters for the two devices are both devices.
no longer the same.
RS error 45 RS transmission error; the receive <QUIT> or send L;.
buffer of the IC Detector contains an
incomplete string (L missing), the
transmission is thus blocked.
RS error 60 ¥ 89 Error in RS232 test. <QUIT>, check connection between the
two RS232 interfaces.
RS error XX at 709 RS error 36% 89 at the RS232 See individual RS errors.
interface "709 IC Pump".
RS error XX at RS 232 RS error 36% 89 at the RS232 See individual RS errors.
interface "RS 232".
sensitivity error # Error in internal hardware test. Inform Metrohm service.
stopped:YY-MM-DD HH:MM 709 IC Pump stopped at specified Press the 709 IC Pump keys <EXT.>,
time owing to violation of shutoff <R/S> in succession and then <EXT.>
limits. again.
store operation failed Storage of the method failed. Switch instrument off/on. Store method
again. If error reappears, inform
Metrohm service.
U cell error # Error in internal hardware test. Inform Metrohm service.
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Malfunctions and their rectification

If difficulties appear with the IC system during analyses, their causes
are best investigated in the order separating column ® pump ®
eluent ® 732/733 IC System. Several of the malfunctions which may
appear are listed in the following table with details of possible causes
and countermeasures.

Malfunction

Cause

Rectification

Baseline with high

Contaminated pump

Clean the valves (see

noise level, values section 5.1.2)
pulsation Faulty piston seals Replace the piston seals
(see section 5.1.2)

Quality of the pump Use pulsation dampener,
does not suffice for the use more powerful pump
selected sensitivity or lower the sensitivity

Drift of the Thermal equilibrium not Condition system with

baseline yet reached heating switched on

Leak in system

Evaporation of organic
solvent in eluent

Check connections and
make leakproof

Ensure better closure of
eluent supply vessel

Considerable
pressure drop

Leak in system

Check connections and
make leakproof

Considerable
pressure rise

Contamination of the
filter in the 6.2821.100
Filter unit PEEK

Contamination of the
filter in the 6.2821.000
Filter unit Manufit

Contamination of the
column inlet filter

Change of column
packing by injection of
contaminated samples

Replace the 6.2821.110
Filter (see section 2.6.3)

Clean or replace
6.2821.020 Steel mesh(es)

Clean or replace
6.2821.020 Steel mesh(es)

Regenerate the column
(see section 5.1.1) or re-
place column

Note:
Samples should always
be microfiltered.

Chromatograms
with poor resolu-
tion, change in the
retention times

Deterioration in separa-
tion efficiency of the IC
column

Regenerate the column
(see section 5.1.1) or re-
place column

Extreme peak
broadening,
splitting (double
peaks)

Dead volume at the
column ends

Fill column with glass
beads (A££ 100 mm) or
replace column

No feed of re-
generation or
rinsing solution
for suppressor

Contamination of the
filter in the 6.2821.100
Filter unit PEEK

Counterpressure too
high in suppressor
module

Replace the 6.2821.110
Filter (see section 2.6.3)

Clean or replace suppres-
sor module (see section
5.2.6¥45.2.8)
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5.4 Diagnostic tests

5.4.1 General

The 732 IC Detector and 733 IC Separation Center are very precise and
dependable instruments. Thanks to their rugged construction, it is
highly unlikely that external mechanical or electrical influences will have
any adverse effect on their functions.

Although a fault in the instruments can not be excluded with certainty,
the possibility is greater that malfunctions are caused by wrong opera-
tion or handling, through improper connections and the operation with
third-party devices.

Whatever the case, it is always advisable to localize the fault with the
diagnostic tests, which can be performed quickly and simply. The cus-
tomer need call Metrohm service only when the instrument really has a
fault. Further, he can use the results of the specific diagnostic function
to provide the service engineer with much more precise information.

In the case of inquiries, always quote the serial number on model plate
10 of the 732 IC Detector (see Fig. 3) or on model plate 47 of the 733
IC Separation Center (see Fig. 5), program version (see section 4.4.2)
and if applicable the error message.

Procedure

The diagnostic menu listed in section 5.4.2 shows all components for
which detailed instructions (diagnostic steps) are available for checking
the functionality.

In the case of a possible malfunction, we advise you to perform either
the corresponding diagnostic step or all diagnostic steps as a routine
step on the instrument.

The reactions of the instruments to the instructions must be compared
with the descriptions in the diagnostic step. If the instruments do not
show the expected reaction ("No" case), the appropriate diagnostic
step must be repeated to exclude operating errors. However, it is highly
probable that repeated wrong reactions indicate a malfunction.

Instruments needed:
Necessary only if RS232 or remote should be checked:

3.496.8510 Test plug (at “"Remote" socket)
3.496.8480 Test plug (at "RS 232" socket)
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5.4.2 Prepare instruments

Power off.

Disconnect all external connections at the 732 IC Detector
(except mains cable).

Power on and immediately press and hold <9> key until

initialisation EEPROM?
ENTER>yes

"9">diagnosis

Press <9> key to open the following diagnostic menu:

diagnosis
>diag/EEPROM initial.

diagnosis
>diag/run mode

diagnosis
>diag/RAM test

diagnosis
>diag/keyboard test

diagnosis
>diag/display test

diagnosis
>diag/RS test

diagnosis
>diag/10 test

diagnosis
>diag/internal test

diagnosis
>diag/external test

diagnosis
>diag/instr._adjustment

diagnosis
>diag/instrument number

diagnosis
>diag/power on reset

Initialize data memory

Parameters for sequence control of

“internal test” and “external test*

Check working memory (RAM)

Check keypad

Check display

Check RS232 interfaces

Check remote interfaces

Internal hardware test

External hardware test

Instrument adjustment

Reading and writing the instrument

number

Power on reset

2)

2)

sectn 5.4.9

sectn 5.4.3

sectn 5.4.4

sectn 5.4.5

sectn 5.4.6

sectn 5.4.7

sectn 5.4.8

Pressing the <9> key again selects the submenus in turn. The individual inquiries
of a submenu are accessed using the <ENTER> key, exit is with the <QUIT> key.

150

" Initialization: This diagnostic step is intended for the initialization of the data memory.

2 Care: These diagnostic steps are reserved for the service engineer and are not described.

9 Test functions:  These diagnostic steps are test functions which the customer can perform.
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5.4.3 Checking working memory (RAM)
This diagnostic step executes a non-destructive test over the entire
area of the RAM content (working memory).
Prepare instrument for diagnostic test (see section 5.4.2).

If need be, press <9> key repeatedly until

diagnosis
>diag/RAM test

<ENTER>
If no faults are found, the display shows:

>diag/RAM test
RAM test ok

<ENTER>

diagnosis
>diag/keyboard test

5.4.4 Check keypad
With this diagnostic step all keys of the keypad are checked for func-
tionality.
Prepare instrument for diagnostic test (see section 5.4.2).

If need be, press <9> key repeatedly until

diagnosis
>diag/keyboard test

<ENTER>

>diag/keyboard test

Press all keys in succession and check the reaction on the display.

The display shows the corresponding matrix code for the pressed key. The matrix
code can be seen in the key table (e.g. the following display should appear if the
<CONFIG> key has been pressed).

diag/keyboard test
code: 2

The test is quit by pressing the <CLEAR> key twice.

diagnosis
>diag/display test
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Key table
Code Key Code Key

0 <9 /METHOD> 12 <CLEAR>
1 <8 /PUMP R/S> 13 <SELECT>
2 <7/ CONFIG> 14 <3/ PRINT>
3 <ZERO> 15 <2 /REPORT>
4 <PARAM > 16 <1/PLOT>
5 17
6 <6/ PROGRAM> 18 <ENTER>
7 <5/EVENT> 19 <QUIT>
8 <4/ ZERO OFF> 20 <-/[+/=>>
9 <PROG R/S> 21 <./ €>
10 <FULL SCALE> 22 <0/ MARK>
11 23

5.4.5 Check display
This diagnostic step is used to check all light emitting diodes and the
display for functionality.
Prepare instrument for diagnostic test (see section 5.4.2).

If need be, press <9> key repeatedly until

diagnosis
>diag/display test

<ENTER>

After the <ENTER> key has been pressed, the program automatically runs through a
test sequence for a visual check on the light emitting diodes and the display.

P  The light emitting diodes for OVERLOAD, THERMOSTAT, ZERO and
PROG R/S are switched on for a certain time.

P Power on test pattern (each pixel active) appears.
Both lines of the display are cleared.

P  Both lines of the display are written to with the characters “#”, “H”
and finally with “I”.

P  Both lines are written to from right to left with the continuous moving
display ,,0123456789ABCDEFGHIJKLMNOPQRSTUVWXYZ".

P  The light emitting diodes for OVERLOAD, THERMOSTAT, ZERO and
PROG R/S flash in succession for a brief time.

The test sequence can be held by pressing any key (with the excep-
tion of <9>) and restarted.

The test is quit with the <9> key.

diagnosis
>diag/RS test
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5.4.6 Check RS232 interfaces

With this diagnostic step all outputs and inputs of the two RS232 inter-
faces 16 "RS 232" and 15 "709 IC Pump" can be checked for function-
ality.

Prepare instrument for diagnostic test (see section 5.4.2).

If need be, press <9> key repeatedly until

diagnosis
>diag/RS test

<ENTER>

>diag/RS test
>diag/RS test/RS232

<ENTER>

>diag/RS test/RS232
RS connector?

Without switching off the instrument, plug the 3.496.8480 Test plug
into socket "RS232".

<ENTER>

The test runs automatically. If no fault is found, the following appears:

>diag/RS test/RS232
RS test ok

Remove test plug and <ENTER>.

>diag/RS test
>diag/RS test/709 Pump

<ENTER>

>diag/RS test/709 Pump
RS connector?

Without switching off the instrument, plug the 3.496.8480 Test plug
into socket "709 IC Pump".

<ENTER>

The test runs automatically. If no fault is found, the following appears:

>diag/RS test/709 Pump
RS test ok

Remove test plug and <ENTER>.

diagnosis
>diag/10 test
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5.4.7 Check remote interfaces

This diagnostic step can be used to check all outputs and inputs of the
two remote interfaces 17 "Remote" and 14 "733 IC Separation Center"
for functionality.

Prepare instrument for diagnostic test (see section 5.4.2).

If need be, press <9> key repeatedly until

diagnosis
>diag/10 test

<ENTER>

>diag/10 test
>diag/10 test/remote

<ENTER>

>diag/10 test/remote
10 connector?

Without switching off the instrument, plug the 3.496.8510 Test plug
into socket "Remote".

<ENTER>

The test runs automatically. If no fault is found, the following appears:

>diag/10 test/remote
10 test ok ..

Remove test plug and <ENTER>.

>diag/10 test
>diag/10 test/733 Sep.C.

<ENTER>

>diag/10 test/733 Sep.C.
10 connector?

Without switching off the instrument, plug 3.496.8510 Test plug into
socket "733 |C Separation Center".

<ENTER>

The test runs automatically. If no fault is found, the following appears:

>diag/10 test/733 Sep.C.
10 test ok ..

Remove test plug and <ENTER>.

diagnosis
>diag/internal test
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5.4.8 Internal hardware test

This diagnostic step can be used to check the hardware for measured
value acquisition in the 732 IC Detector for functionality. The test is di-
vided into separate tests performed in succession. All these tests are
carried out with the possibilities included in the IC Detector and are thus
not dependent on working aids such as test plugs or test adapters.

The instrument must be in operational readiness for the following
tests (switched on for at least 15 min).

Prepare instrument for diagnostic tests (see section 5.4.2).

If need be, press <9> key repeatedly until

diagnosis
>diag/internal test

<ENTER>

>diag/internal test
>diag/int/U cell

Check Ucell

With this diagnostic step the voltage generator (generation of the cell
voltage) is checked for functionality.

<ENTER>

The test runs automatically and lasts ca. 3 min. During this time various measurement
results appear in the display, but these should be ignored. If the test discovers results
which lie outside the specified tolerance zones, the number of deviations found ap-
pears following completion of the test. If all results of the test are within the specified
tolerance zones, the following appears:

U cell test ok

<ENTER>

>diag/internal test
>diag/int/range

Check range
This diagnostic step is used to test the range amplifier for functionality.

<ENTER>

The test runs automatically and lasts ca. ¥2 min. During this time various measure-
ment results appear in the display, but these should be ignored. If the test discovers
results which lie outside the specified tolerance zones, the number of deviations
found appears following completion of the test. If all results of the test are within the
specified tolerance zones, the following appears:
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range test ok

<ENTER>

>diag/internal test
>diag/int/sensitivity

Check sense
With this diagnostic step the sense amplifier is checked for functional-

ity.
<ENTER>
The test runs automatically and lasts ca. 2 min. During this time various measurement
results appear in the display, but these should be ignored. If the test discovers results

which lie outside the specified tolerance zones, the number of deviations found ap-
pears following completion of the test. If all results of the test are within the specified

tolerance zones, the following appears:

sensitivity test ok

<ENTER>

>diag/internal test
>diag/int/DAC coarse

Check CompCoarse
With this diagnostic step the DA converter for the coarse adjustment is

checked for functionality.
<ENTER>

The test runs automatically and lasts ca. ¥2 min. During this time various measure-
ment results appear in the display, but these should be ignored. If the test discovers
results which lie outside the specified tolerance zones, the number of deviations
found appears following completion of the test. If all results of the test are within the

specified tolerance zones, the following appears:

DAC coarse test ok

<ENTER>

>diag/internal test
>diag/int/DAC fine

Check CompFine
With this diagnostic step the DA converter for the fine adjustment is

checked for functionality.
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5.4 Diagnostic tests

5-4.9

<ENTER>

The test runs automatically and lasts ca. 3 min. During this time various measurement
results appear in the display, but these should be ignored. If the test discovers results
which lie outside the specified tolerance zones, the number of deviations found ap-
pears following completion of the test. If all results of the test are within the specified
tolerance zones, the following appears:

err: 0
DAC fine test ok

<ENTER>

>diagnosis
>diag/external test

Initialize data memory

O
O

This diagnostic step can be used to write default values to the instru-
ment parameters using the keypad and thus switch the instrument to
the original condition. This measure is important with the following two
points:

The setting of certain instrument parameters such as the locking of
keys is possible only via RS232, i.e. with the aid of a PC. If such
instrument parameters are set and no PC is available to cancel the
settings, full use can not be made of the instrument.

In rare cases, it is possible that major interference signals such as line
spikes and lightning can have an adverse influence on the contents of
the data memory. If the contents of the data memory are undefined,
this may lead to a system crash.

With the initialization step, default values can be written into parts of the
data memory (EEPROM). Although the adjustment data are retained,
the initialization should be performed only if necessary as the stored
user data (etc.) are deleted.

Prepare instrument for diagnostic test (see section 5.4.2).

If need be, press <9> key repeatedly until

diagnosis
>diag/EEPROM initial.
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Press <ENTER> key to open the following diagnostic menu:

>diag/EEPROM initial.
block: USER v ivi|iv|v|v|Vv

>diag/EEPROM initial.
block: CONFIG v

>diag/EEPROM initial.
block: INFO v

>diag/EEPROM initial.
block: SETUP v

>diag/EEPROM initial.
block: ASSEMBLY v

>diag/EEPROM initial.
block: EVENT v

>diag/EEPROM initial.
block: METHOD v

>diag/EEPROM initial.
block: ALL v ivIiv|iv|v|viv|v]|D

| Set config parameters with default values.

Set info parameters with default values. &

| Set setup parameters with default values. ¢

Set assembly parameters with default values. &

| Set event parameters with default values. &

Delete method memory. &

| Delete device number. &

Set instrument adjustment with default values. &

Pressing the <SELECT> key selects the submenus in turn. The individual initializa-
tion alternatives are accessed using the <ENTER> key, exit is with the <QUIT>
key.

The table shows which parts of the data memory are affected by the corresponding
initialization alternatives.

If need be, press the <SELECT> key repeatedly until the desired
initialization alternative appears (such as “USER")

>diag/EEPROM initial.
block: USER

<ENTER>

After the initialization has run automatically, the instrument quits the diagnostic menu
and runs a power on reset.

This initialization alternative is reserved for the service engineer!
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5.5 Validation / GLP

The requirements of GLP (Good Laboratory Practice) include a peri-
odic check of analytical measuring instruments with regard to their re-
producibility and accuracy using Standard Operating Procedures,
SOP.

The 732 IC Detector and 733 IC Separation Center as part of the com-
plete ion chromatography system, whose most important components
also include separating column, pump and evaluation system, must be
incorporated in its comprehensive validation.

Testing of the electronic and mechanical function groups of Metrohm
instruments can and should be performed as part of a regular service
by trained personnel of the manufacturing company (see section 5.2.1).
All Metrohm instruments are equipped with start-up-test routines which
check for perfect functioning of the relevant assemblies when the in-
strument is switched on. If no error message is displayed, it may be as-
sumed the instrument is operating without faults.

The Metrohm company also supplies its instruments with an integrated
diagnostic program (see section 5.4) which, in the case of possible
malfunctions or faulty behavior, allows the user to check the functioning
of certain assemblies and localize the fault. Diagnostic programs can
also be integrated in a validation procedure.
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6.1 RS232 interfaces

6

6.1

6.1.1

Interfaces

RS232 interfaces

General

The 732 IC Detector has two RS232 interfaces 15 and 16 (see Fig. 3)
which have the same features (see section 6.1.7 — 6.1.9), but can be
used differently.

RS232 interface 16 is reserved for the connection of a PC or a printer
(see section 2.9.4 — 2.9.5) and allows remote operation of the 732 IC
Detector 732 and 733 Separation Center 733 by an attached PC (see
section 6.1.1 - 6.1.6).

RS232 interface 15 is normally used for the attachment of a 709 IC
Pump, but a printer can also be connected in place of the pump (see
section 2.9.6).

rules for remote control

The 732 IC Detector is equipped with the comprehensive Metrohm re-
mote control language, which allows full control over the instrument via
an RS232 interface, i.e. the IC Detector can receive data from an exter-
nal device or send data to an external device. The 732 IC Detector
sends 2" Cz and L as the terminator of a requested data block. In
contrast, Cy and L are used as the terminator of a data line. On re-
ceipt of data from an external device, this must always close its com-
mands with Cz and L. If more than one command is sent on a line, ‘;’
must be used as a delimiter between the individual commands.

The data are grouped logically and readily understandable. For exam-
ple, to select the dialog language the command

&Config.Aux.Dialog"english"

must be sent with entry of the boldface characters sufficing, in other
words
&C.A_D"english"

All quantities of the 732 IC Detectors are collected in groups. The en-
tries for the configuration, for example, are located in the group

&Config

The ‘Config’ group contains sub-groups, e.g. for setting the RS232 in-
terface parameters

&Config.RSset
or for various settings
&Config.Aux

The data have a hierarchical structure (tree structure). The quantities
which appear in this tree are called objects in what follows. The dialog
language is that object which is called up with the command
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&Config.Aux.Dialog

Once you are at the desired location in the tree, you can request the
value of the object:

&Config.Aux.Dialog $Q Q for query

The inquiry ‘$Q’ initiates the output of the value on the instrument, in
other words the value output is triggered. Entries which begin with the
character ‘'$’ always trigger something and are hence referred to as
triggers in what follows.

However, values of objects can not only be requested, they can also be

modified. Values are always inputted in

inverted commas, e.g.

&Config.Aux.Dialog"'english™

6.1.2 Call-up of objects

A section from the object tree is shown

below:

Node 3 Dialog / Prog
II
[
Node 2 Aux ] RSset
II
1
Node 1 Config / Parameter
I,
1
Node O
&
Root

The following rules apply to the call-up of objects:

Rules

Example

The root of the tree is designated by ‘&’

For the call-up of an object, the nodes (levels) of the tree are
marked by a point (.).

For the call-up of the objects, as many characters as
necessary to allow unambiguous allocation of the object
suffice. If the call-up is not unambiguous, the first object in
the series is identified.

Call up of the dialog language:
&Config.Aux.Dialog
or&C.A.D

Uppercase and lowercase letters can be used.

& C.A.Doré&c.a.d

A value can be assigned to an object. Values are marked at
both their beginning and end by inverted commas (). They
can contain maximum 24 ASCII characters. In the case of
parameters with specified text expressions (e.g. on, off), only
the English expressions may be used. Numeric values can
contain up to 6 digits, a negative sign and a decimal point.
Numbers with more than 6 digits are not accepted; more
than 4 decimal places are rounded off. With numbers <1,
leading zeros must be entered.

Entry of the dialog language:
&C.A_D"english"

Correct numeric entries:
n n
0.1

Incorrect numeric entries:
II1 ,5II Or II+3II OI' n .1 n
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Rules Example

Until a new object is called up, the old object remains in Entry of a different dialog lan-

force. guage: "'deutsch™

New objects can be addressed relative to the old object: From the root to the node 'Aux':
&C.A

A leading point leads one node forwards in the tree. Forwards from the node 'Aux' to
‘Prog': .P

More than one leading point leads one node backwards | Jump from node 'Prog"' to the

in the tree. n nodes backwards require n+1 leading points. node 'Aux' and selection of the
new object 'Dialog"' at this
node: ..D

To return to the root, enter a leading '&". Switch from node 'Dialog’ via
the root to node 'Parameter':
&P

6.1.3 Triggers

Triggers initiate an action at the 732 IC Detector, e.g. sequence start or
data transmission. Triggers are marked by the introducer '$".

The following triggers are possible:

$G Go Starts processes, e.g. initiation of the auto-zero
function or program start

$S Stop Stops processes

$Q Query Used to request all information from the current
node in the tree forwards up to and including the
values

$Q.P Path Used to request the path from the root of the tree
up to the current node

$Q.H Highest Used to request the number of daughter nodes of

Index the current node

$Q.N"1i" Name Used to request the name of the daughter node
with index i, i = 1...n

$D Detail-Info Used to request detailed status information

$U quit Used to terminate the data flow of the instrument,
e.g. after $Q

The triggers '$G' and '$s' are linked to particular objects, see Over-
view table in section 6.1.6.

All other triggers can always be used at all locations in the data tree.

Examples:

Request of the baud rate value: &Config.RSset.Baud $Q
Request of all values of the node 'RSset': &Config.RSset $Q
Request of the path of the node 'RSset':  &Config.RSset $Q.P
Triggering the auto-zero function: &zZero $G

Request of the detailed status: $D
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6.1.4 Status messages

To ensure appropriate control of an external control unit is possible, it
must also be possible to request status conditions which provide in-
formation on the status of the 732 IC Detector. The output of a status
message is triggered by the trigger '$D'. Status messages comprise
the global status '$R' and the detailed status messages listed below,
which can also appear in combination, e.g. '$R.Cond.ProgWwait'. If a
fault appears, the error message is also appended to the status mes-
sage, €.g. '$R.Cond.ZeroOK;E42".

$R Ready: The 732 IC Detector is ready to measure.

.Cond Basic status of the conductivity measurement

.Zero Auto-zero function active, value not yet valid

.ZeroOK Auto-zero function active, value valid

.Overflow The measured value is 50¥480% outside the full-scale range

.Background The measured value is more than 80% outside the full-scale
range

.ProgWait Program active (can be started)

.ProgGo Program running

.ProgEnd Program ended

.ProgTest Program test mode active

.Input Change in the signal of an input line

.Output Change in the signal of an output line

.Diagnosis Instrument in diagnostic status
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6.1 RS232 interfaces

6.1.5 Error messages
Error messages ‘EXXX’ are appended to the status message and sepa-
rated from this by a ;.
Error Meaning Exit/Corrective action
E28 Wrong object call-up. Correct path.
E29 Wrong value. Enter correct value or new path.
E30 Wrong trigger. Enter correct trigger or new path.
E36 RS232 receive error; parity. <QUIT>, set same parity for both devices.
E37 RS232 receive error; stop bit. <QUIT>, set same stop bit for both devices.
E38 RS232 receive error; overflow (at least 1 <QUIT>, set same baud rate for both
character could not be read). devices, restart sender.
E39 RS232 receive error; overflow of internal receive | <QUIT>.
buffer (>82 characters).
E40 RS232 send error; DSR=0OFF. Handshake not <QUIT>, check receiver
answered for longer than 1 s. (switched on and ready?).
E41 RS232 send error; DCD=ON. <QUIT>, check receiver
Handshake not answered for longer than 1 s. (switched on and ready?).
E42 RS232 send error; CTS=0FF. Handshake not <QUIT>, check receiver
answered for more than 1 s. (switched on and ready?).
E43 RS232 send error; transmission of the IC <QUIT> or send XON.
Detector was interrupted with XOFF for at least
3s.
E44 RS232 send error ; the RS parameters are no <QUIT>, reset RS parameters for both
longer the same for both devices. devices.
E45 RS232 send error; the receive buffer of the IC <QUIT> or send L.
Detector contains an incomplete string (Lg
missing), the transmission is thus blocked.
E50¥4E59 Error in 10 test. <QUIT>, inform Metrohm Service.
E60Y4E89 Error in RS232 test. <QUIT>, check connection between the RS
interfaces.
E200 Instrument adjustment invalid. Inform Metrohm Service.
E202 Wrong entry via RS232 remote control. Enter correct value, correct trigger or new
path.
E240 Error in storage of the EEPROM blocks. <QUIT>, re-enter all values.
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6.1.6 Remote control commands
The remote control tree can be divided into the following main
branches:
& Root
— Config Instrument configuration
- Methods Methods
- Parameter Parameters
- Program Program
— SelectEvent Events
- Zero On/off switching of auto-zero
- Marker Triggering marking signal
- Plot Start/stop graphics plot
~ Print Start/stop measured value printout
- Info Instrument information
- Setup Settings of operating mode
— Assembly Data of the assemblies
- Diagnosis Diagnostic tests
The following table lists all objects of the remote control tree. For the
unambiguous designation of the objects, the boldface characters suf-
fice. The meaning of the individual object is described here only in brief,
for more detailed information please refer to section 4. The default val-
ues of the objects are printed in boldface.
Object Meaning Entry range/Selection
&Config Instrument configuration
. Detector Conductivity detector
- . Thermostat Operating temperature of conductivity cell 25, 30, 35, 40, 45°C, off
- . ZeroUnit Unit for display of auto-zero value HS/em, %fs, mV
— . CellConst Cell constant of conductivity cell 13.0%16.7%21.0 /cm
~ . Printer External printer
- . 1d1 1%t line of printout header 18 ASCII characters
- . 1d2 2" |ine of printout header 18 ASCII characters
- . PrintHead Output of printout header: once, always, never once, always, off
- . DateTime Output of date and time in printout header on, off
- . SendTo Selection of printer driver

~ « PrintMeasVal
- . PrintCrit

. Time
|: . Interval
. StopTime
- . DateTime

166

Measured value printout
(function same as <PRINT> key)

Criterion for measured value printout: immediately
(single value), time (continuous output), off

Timed output of measured values

Time interval for output of measured values
Stop time (off = infinite)

Output of date and time of measured value

IBM, Epson, Seiko, Citizen,
HP

$G, $S
immed., time, off
0.4%1.0%299999 s

14999 min, off
on, off
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Object Meaning Entry range/Selection
-« AUX General instrument settings
- . RunNo Run number (automatically incremented by 1 0%.999, off
after every determination)
. Cycles Number of cycles in loop programs 1%2999
- . CEvent Settings for events
L . CEenable Perform events during running program on, off
- . Set Setting of date and time $G, $S
|: . Date Date YYYY-MM-DD
. Time Time HH:MM:SS
- . Dialog Dialog language english, deutsch, francais,
espanol
. DevlLabel Device label 8 ASCII characters
- . Prog Number of program version read only
— . Beeper Beeper
. Status Status: on, error only, off on, only error, off
. Repeat Repeat time for error message 5%, 60Y2999 s, off
-« RSset RS232 interface
. Baud Baud rate in bit/s ggc?o 4800, 2400, 1200, 600,
. DataBit Data bits 7,8
. StopBit Stop bits 1,2
. Parity Parity: none, odd, even none, odd, even
. Handsh Handshake: hardware simple, hardware full, HWs, HWf, SWchar, SWline,
software character, software line, none none
- . RSSet709 2" RS232 interface "709 IC Pump"
. Status Connection in operation without 709 IC Pump printer, off
. 709 Connected: 709 IC Pump
L. Baud Baud rate in bit/s 9600, 4300, 2400, 1200, 600,
300
. Printer Connected: printer
. Baud Baud rate in bit/s 3935000 4800, 2400, 1200, 600,
. DataBit Data bits 7,8
. StopBit Stop bits 1,2
. Parity Parity: none, odd, even none, odd, even
. Handsh Handshake: hardware simple, hardware full, HWs, HWf, SWchar, SWiine,
software character, software line, none none
-« SepCenter 733 IC Separation Center
- . Config Display of the configuration read only
- . Control Control: without restriction, via 732 only no restriction, 732 only
—. AValve Injection valve A
- . StatusA Display of valve setting: inject, fill read only
- . TriggerA Switching the valve inject, fill
. BValve Injection valve B
- . StatusB Display of the valve setting: inject, fill read only
—. TriggerB Switching the valve inject, fill
— . Suppressor Suppressor module
- . Autostep Automatic triggering of "step" fill, inject, off
-« Status Display of the suppressor setting: read only
in position or undefined
— . Trigger Switching the suppressor ===, Step
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Object Meaning Entry range/Selection
&Methods Methods
— « FreeMemory Free memory (1%9) read only
- . Recall Load method $G
L. Name Method name 8 ASCII characters
- . Store Store method $G
L . Name Method name 8 ASCII characters
- . Delete Delete method $G
L. Name Method name 8 ASCII characters
- . AllDelete Delete all methods $G
&Parameter Parameters
- . Detector Conductivity detector
- . Range Measurement range 100, 200, 500 nB/cm,
1,2,5 10 mS/cm
— . FullScale Full-scale range (operating range) 0.05 nb/cm¥21%10 mS/cm
— . TempCoeff Temperature coefficient 1.5, 2.5 %/°C
- . AnalogOut Analog output
- . Polarity Polarity +, -
- . Offset Zero point shift in % of full-scale range 0, 10, 50 %fs
—. Damping Damping on, off
~ « PlotPara Graphics plot
- . Autostart Automatic start of graphics plot on, off
- . Interval Time interval for graphics plot 0.4¥21.0¥299999 s
—. TimeScale Time scale (paper speed) 0.1,02,05,1,2,5,10,
20, 60, 120 mm/min
- . TLabel Labeling of time axis: relative, absolute rel, abs
- . StopTime Stop time for graphics plot 1%2999 min, off
- . Left Left boundary for conductivity axis —2000%2 0% 2000 n&/cm,
—2000v2 0%2 2000 mS/cm,
-2Y.0%2 S/cm
~ . Right Right boundary for conductivity axis —2000v2 0%2 10%2 2000 n/cm,
—2000v2 0%2 2000 mS/cm,
—2Y40%2 S/cm
—« Pump709 709 IC Pump
. Flow Flow rate 0.01%0.50%25.00 mL/min
. Pmax Maximum shutoff pressure 0.1%210.0%2 50 MPa
. Pmin Minimum shutoff pressure 0.0v.:50 MPa
. Flowcorr Correction factor for flow rate 0.90%1.00¥21.10
&Program Program $G, $S
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Object Meaning Entry range/Selection
- . Parameter General program parameters
. Type Program type: cycle, remote, inject cycle, remote, inject
. Cycle Loop program
L.No Number of cycles 1%2999
. Status Program status: inactive, active, test disabled, enabled, test
- . Edit Edit program
L, Select Selection of program steps (max. 20)
.1 Program step 1
|:. Time Time for program step 1 X.X, 0.0%2999.9 min
. Action Actions of program step 1
- . Flag Program flag === return, reset, end
- . FSChange Change full-scale range ===, 0N
- . Range Reset measurement range 100, 200, 500 n§/cm,
1,2,5,10 mS/cm
- . FullScale Reset full-scale range 0.05%4100v4 999 nE/cm,
1¥410 mS/cm
. Zero On/off switching of auto-zero ===, ON, Off
- . Polarity Change polarity -
- . Mark Trigger marking signal ===, 0N
. ValveA Switch injection valve A ===, fill, inject
- . ValveB Switch injection valve B ===, fill, inject
- . Suppressor  Switch suppressor module ===, step
- . Remote Set remote output lines 1% 8: *, 0,1
* (leave unchanged), O (off, inactive, open),
1 (on, active, 0 V)
- . PumpRS On/off switching of pump drive ===, 0N, Off
- . Flow Change flow rate === 0.01%5.00 mL/min
— . Pmax Change maximum shutoff pressure ===, 0.1%50 MPa
- . Pmin Change minimum shutoff pressure ===, 0.0%50 MPa
L .20 Program step 20
|:. Time Time for program step 20 X.X, 0.0%2999.9 min
. Action Actions of program step 20
. see Program step 1
~ . DeleteAll Delete all program steps $G
possible only in program status "disabled"
&SelectEvent Events
.1 Event 1
t. Date Date/time or only time (daily) for event 1 YY-MM-DD HH:MM:SS
. Action Actions of event 1 1
. FSChange Change full-scale range ===, 0N
. Range Reset measurement range 100, 200, 500 n§/cm,
1,2,5,10 mS/cm
. FullScale Reset full-scale range 0.05%4100v4 999 nE/cm,
1%10 mS/cm
. £Zero On/off switching of auto-zero ===, ON, Off
| |— Polarity Change polarity -
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Object Meaning Entry range/Selection
- . Mark Trigger marking signal ===, 0N
. AValve Switch injection valve A ===, fill, inject
—. BValve Switch injection valve B ===, fill, inject
- . Suppressor Advance suppressor module ===, step
- . Remote Set remote output lines 14 8: X, 0, 1
* (leave unchanged), 0 (off, inactive, open),
1 (on, active, 0 V)
- . ProgRS Start/stop program ===, 0N, Off
- . PumpRS On/off switching of pump drive ===, 0N, Off
- . Flow Change flow rate === 0.01%5.00 mL/min
— . Pmax Change maximum shutoff pressure ===, 0.1%450 MPa
- . Pmin Change minimum shutoff pressure ===, 0.0%50 MPa
L .4 Event 4
|:. Date Date/time or only time (daily) for event 4 YY-MM-DD HH:MM:SS
. Action Actions of event 4
. see Event 1
&Zero Start/stop of the auto-zero function $G, $S
L « RefValue Auto-zero ref. value (compensated conductivity) read only
&Marker Triggering a marking signal 3G, $S
&Plot Start/stop of the graphics plot $G, $S
L, State Status of the graphics plot: on, off read only
Print Start/stop of the measured value $G, $S
T printout
. State Status of the measured value printout: on, off read only
&Info Instrument information
= Report Send formatted reports $G
L . Select Selection of the report all, config, event, method,
method list, param, program,
pump
« Actuallnfo Current information
- . Inputs Remote inputs
- . State Status of the input lines of the two remote inter- read only

faces "733 IC Separation Center" and "Remote" in
byte form
(1=on, low, active; 0=0ff, high, inactive):

"733 IC Sep. Center " "Remote"
n § 1 23 45 6 7 & 910111213 14 15
Pin 21 922 10 23 11 24 12 21 9 22 10 23 11 24 12

14
Status= § 2" - 2'°
n=0
Example:

101000100000 T1O0O0 1
Status =20+ 22 + 26 + 212215 =
=1+ 4+ 64 + 4096 — 32768 = —28603
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Object Meaning Entry range/Selection
. Change Change in the status of the input lines since the ~ read only
last "clear”, in byte form (1 = change,
0 = no change, see above)
. Clear Reset "change” byte to 0 $G
- . Outputs Remote outputs
- . State Status of the output lines of the two remote read only
interfaces "733 IC Separation Center" and
"Remote" in byte form: 1=on, low, active;
0=off, high, inactive
"733 IC Sep. Center " "Remote"
n 0 1 2 3 4 5 6 7 & 91011 12 13 14 15
Pin 518 417 316 1 2 518 417 316 1 2
Output 8 7 6 12 3 4 5
14
Status= § 2" - 2'°
n=0
Example:
0o o01o0o0O0OOO0OT1TO0OUOO OT11TO0OI1
Status =224+ 28 + 21221 =
=4 + 256 + 4096 — 32768 = —28412
- . Change Change in the status of the output lines since the  read only
last “clear”, in byte form (1 = change,
0 = no change, see above)
— . Clear Reset "change” byte to 0 $G
- . MeasValue Measured values
- . Conductivity Current measured value in S/cm read only
. Background Absolute conductivity in S/cm read only
~-. RunTime Run time in min read only
~. Pump709 709 IC Pump
- . State Status: ready, running, stopped, unknown read only
~ . Pactual Current pressure in MPa read only
- . Error Error status: no error, stopped: read only
YY-MM-DD XX:MM (stopped with date)
- . Method Method in working memory
- . Name Method name read only
- . Status Status: original, modified read only
- . Index Method index (1% 10) read only
- . Display Display
- . Select Status display: full scale, absolute, prog.type, read only
prog.step, method, date
. L1 Display in LCD line 1 read only
-. L2 Display in LCD line 2 read only
-.LED Status of the LED displays in byte form:

1=o0n, 0=off

n 0 1 2 3
LED OVERLOAD  THERMOSTAT  PROG R/S ZERO

3
Status= § 2"
n=0
Example: o 1 1 1
Status =2'+22+25=2+4+8=14
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Object Meaning Entry range/Selection
&Setup Operating mode
-« IdReport Send identification before report on, off
Elements of the message:
«Space (dec 32), ', report identification»
" 'co" config
“olev" event
" 'me" method
“ 'ml" method list
" tep” parameter
“lpr! program
n | pu n pump
“ mp" measured value output with
<PRINT>
— . Keycode Send key code of pressed keys on, off
Elements of the message:
«Space (dec 32), # or u, two-place code»
0 9 (METHOD) 12 CLEAR
1 8 (PUMP R/S) 13 SELECT
2 7 (CONFIG) 14 3 (PRINT)
3 ZERO 15 2 (REPORT)
4  PARAM 16 1 (PLOT)
6 6 (PROGRAM) 18  ENTER
7 5 (EVENT) 19  QUIT
8 4 (ZERO OFF) 20 —/+ (®)
9 PROGR/S 21 . (=)
10  FULL SCALE 22 0 (MARK)
- . Tree Definition of the response to $Q
. Short Path names are sent with just the required number on, off
of characters (boldface characters)
. ChangedOnly Only path names and their values which have on, off
been edited once are sent.
- . Trace Send path and value on changes on, off
Element of the change message:
«Space (dec 32), path, "value”»
-« Lock Lock functions
— . Keyboard Lock all keys on, off
- . Config Locking of <CONFIG> key on, off
- . Event Locking of <EVENT> key on, off
- . FullScale Locking of <FULL SCALE> key on, off
- . Mark Locking of <MARK> key on, off
- . Method Locking of <METHOD> key on, off
- . Param Locking of <PARAM> key on, off
- . Plot Locking of <PLOT> key on, off
- . Print Locking of <PRINT> key on, off
- . ProgRS Locking of <PROG R/S> key on, off
- . Program Locking of <PROGRAM> key on, off
- . PumpRS Locking of <PUMP R/S> key on, off
— . Report Locking of <REPORT> key on, off
- . Select Locking of <SELECT> key on, off
- . Zero Locking of <ZERO> key on, off
- . Zerooff Locking of <ZERO OFF> key on, off
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Object Meaning Entry range/Selection
- . Methods Locking of functions of the <METHOD> key
. Recall Locking of the "load" functions on, off
. Store Locking of the "store" functions on, off
. Delete Locking of the "delete" functions on, off
- . Display Locking of the LCD (measured values are no on, off
longer displayed)
- . Remote Locking of all remote lines on, off
- . Autolnfo Automatic messages on change
Note: While the settings of the Autolnfo branch
are stored after saving with "&Setup.Save",
they are not initialised when the instrument
is switched on again. They do not become
active until one of the settings has been re-
set.
- . Message Elements of the automatic message:
«Space (dec 32), !, instrument designation,
message from sub-nodes, date (optional), time
(optional)»
Example: « 1732B”.R;.0795-10-25 16:30:47»
. DateTime Output of date and time of appearance on, off
- . Error Message "E" on error on, off
- . Ready Message "R" on attainment of basic status on, off
and on program end
- . Stopped Message "S" on stop of a sequence on, off
- . Wait Message "W' on entry into wait status on, off
- . PowerOn Message "P" when instrument switched on on, off
- . Inputs Message "I" on change in an input line on, off
- . Outputs Message "0" on change in an output line on, off
- . Save Saving of all parameters $G
(without saving the parameters changed by
remote control will be lost when the instrument is
switched off)
-« InstrNo Instrument number
L. Value Serial number 8 ASCII characters

- . Interface

- . OutputAssign
L. RemOut

- . InputAssign

- . ProgRS
- . PumpRS
- . FillA

. InjectA

- . FillB

- . InjectB
. Report
. Zero

Interfaces
Setting of the remote output lines

Basic settings for remote output lines 1% 8 when
instrument switched on:
1=o0n, low, active; 0=off, high, inactive

Assignment of the remote input lines
(detalls, see section 6.2.1)

Start/stop program (= <PROG R/S>)
Start/stop 709 IC Pump (= <PUMP R/S>)
Switch injection valve A to "FILL"

Switch injection valve A to "INJECT"
Switch injection valve B to "FILL"

Switch injection valve B to "INJECT"
Trigger report (= <REPORT> key)

Switch on auto-zero (= <ZERO> key)
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- . ResetlLines

Set remote outputs 1¥416 to "off”

Object Meaning Entry range/Selection
- . Mark Trigger marking signal (= <MARK> key) 1Y% 7Y415
- . Zerooff Switch off auto-zero (= <ZERO OFF> key) 1Y29Y415
- . Plot Trigger graphics plot (= <PLOT> key) 1%10%215
- . Polarity Switch polarity at analog output 1% 11%15
- . Select Select (=<SELECT> key) 1913415
- . Quit Quit (=<QUIT> key) 1v,14Y,15
—. Enter Enter (=<ENTER> key) 1915415
- . Graphics General graphics parameters
- . Grid Grid lines on graphics output on, off
- . Frame Frame on graphics output on, off
~ . Recorder Setting of printout
L. Width Relative width of printout 0.4v,0.8v41.0
— . Peripherals Peripheral instruments
« With733 Operation with 733 IC Separation Center on, off
. With709 Operation with 709 IC Pump on, off
Assembly Basic elements of the assembly
« Meas Measurement
L . State On/off switching of measurement on, off
« Outputs Remote lines
- . SmplX Activate (on) or deactivate (off) remote output lines om, off
- . AutoEOD Automatic output of EOD on program end and on, off
"return" with loop programs
- . Setlines Set remote outputs 1¥416: $G
Interface "709 IC Pump": outputs 1¥48
Interface "Remote": outputs 9% 16
active setting of a static signal
inactive  resetting of the static signal
pulse output a pulse (length ca. 150 ms)
off do not set line
-. L1 Signal of output line 1 (pin 5) active, inactive, pulse, off
-. L2 Signal of output line 2 (pin18) active, inactive, pulse, off
-. L3 Signal of output line 3 (pin 4) active, inactive, pulse, off
-. L4 Signal of output line 4 (pin17) active, inactive, pulse, off
-.L5 Signal of output line 5 (pin 3) active, inactive, pulse, off
-.L6 Signal of outputline 6 (pin16) active, inactive, pulse, off
. L7 Signal of output line 7 (pin 1) active, inactive, pulse, off
-.L8 Signal of outputline 8  (pin 2) active, inactive, pulse, off
-.L9 Signal of output line 9 (pin 5) active, inactive, pulse, off
-.L10 Signal of output line 10 (pin18) active, inactive, pulse, off
. L11 Signal of output line 11 (pin 4) active, inactive, pulse, off
-.L12 Signal of output line 12 (pin17) active, inactive, pulse, off
-.L13 Signal of output line 13 (pin 3) active, inactive, pulse, off
-.L14 Signal of output line 14 (pin16) active, inactive, pulse, off
-.L15 Signal of output line 15 (pin 1) active, inactive, pulse, off
-.L16 Signal of output line 16 (pin 2) active, inactive, pulse, off

$G
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Object Meaning Entry range/Selection
&Diagnosis Diagnostic tests
- . EEPROMInit Initialize data memory $G

L . BlockSelect

-« RunMode
« Report
. Stop

-« RAMTest
-« KeyTest
-« DisplayTest

- . RSTest

- . RS232
—. ICPump

-« I0Test

- . Remote
—. SepCent

- . IntTest

- . UcellTest

- . RangeTest
- . SenseTest
- . DACCoarse
~.DACFine

- . ExtTest

- . LowpassTest

- . OffsetTest

~. PolarTest

- . TCoeffTest

- . FreqTest

— . ThermostatTest

Selection of blocks to be initialized:

USER All blocks except instrument ad-
justment and instrument number

CONFIG Block &Config

INFO Block &Info

SETUP Block &Setup

ASSEMBLY Block &Assembly

EVENT Block &SelectEvent

METHOD  Blocks &Parameter and &Program

ALL All blocks incl. instrument adjust-
ment (security code necessary)

Parameters for sequence control
Output of a diagnostic report on printer
Stop after error

Check working memory
Check keypad
Check display

Check RS232 interfaces
(possible only with 3.496.8480 Test plug,
see section 5.4.6)

Test of "RS232" interface
Test of "709 IC Pump" interface

Check remote interfaces
(possible only with 3.496.8510 Test plug,
see section 5.4.7)

Test of "Remote" interface
Test "733 IC Separation Center" interface

Internal hardware test

Check voltage generator

Check range amplifier

Check sense amplifier

Check DA converter for coarse adjustment
Check DA converter for fine adjustment

External hardware test
Check low-pass function
Check offset

Check polarity

Check temperature coefficient
Check frequency

Check thermostat
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USER, CONFIG, INFO,
SETUP, ASSEMBLY, EVENT,
METHOD, ALL

on, off
on, off

$G
$G, $S

$G, $S

$G, $S
$G, $S

$G, $S
$G, $S

$G, $S
$G, $S
$G, $S
$G, $S
$G, $S

$G, $S
$G, $S
$G, $S
$G, $S
$G, $S
$G, $S
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Object

Meaning

Entry range/Selection

-« SimulateKey

— .« Adjust

-« InstrNo

~- . PowerOn

Simulate keystroke

0 9 (METHOD) 12 CLEAR
1 8(PUMPR/S) 13 SELECT
2 7 (CONFIG) 14 3 (PRINT)
3 ZERO 15 2 (REPORT)
4 PARAM 16 1 (PLOT)
6 6(PROGRAM) 18 ENTER
7 5(EVENT) 19 QUIT
8 4(ZEROOFF) 20 —/+ @)
9 PROGR/S 21 . (~)
10 FULL SCALE 22 0 (MARK)

Instrument adjustment
(security code necessary)

Serial number
(accessible by remote control only under
&Setup.InstrNo)

Simulation "Power on "

0v422

$G

$G
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6.1.7

The two RS232 interfaces of the 732 IC Detectors are configured as
DTE (Data Terminal Equipment) with the following technical specifica-

tions:

- Standard

- Control characters

- Max. line length

Data transmission protocol

Data interface in accordance with EIA standard
RS 232C (DIN 66020, page 1), transmission
parameters can be set under ">CONFIG/RS
settings", see section 4.4.2.

o DEC 13  HEXOD
L DEC10  HEXOA
XON  DEC17  HEX11
XOFF DEC19 HEX13

80 characters + Cg L¢

Full duplex (simultaneous transmission and

If data are first received by the interface, trans-
mission is not started until the receipt is at an

For interconnection of the 732 IC Detector with
third-party devices, only a shielded data cable
may be used (e.g. Metrohm D.104.0201). The
cable shield must be perfectly earthed at both
devices (pay attention to current loops: always
use star earthing). Use only connectors with
sufficient shielding (e.g. Metrohm K.210.0001
with K.210.9004).

max. ca. 15 m

- Mode
receiving)
Restriction:
end.
- Cable
- Cable length
Start 7 or 8 data bits

1 or 2 stop bits

732 |C Detector / 733 IC Separation Center
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6.1.8 Handshake

No handshake (none)

The 732 IC Detector neither checks handshake inputs (CTS, DSR,
DCD) nor sets handshake outputs (DTR, RTS).

Reduced hardware handshake (HWs)

732 IC Detector as receiver:

732

RTS o —>

External device

—>e® RTS

DTR e —> |

RXD e <«— |

IC Detector 732 as sender:

732

I —>e DTR
L
[l <—e RxD
> Time

External device

DTR e —>

| —>e DTR

—
RTS o —> [

CTS

I —>e RTS

L <= cT15

TXD e —> |

11 |

Lr
B —- ™

> Time

The data flow can be interrupted by deactivating the CTS line.

Full hardware handshake (HWf)
All handshake inputs are checked, all handshake outputs are set.

732 IC Detector as receiver:

732

RTS o —>

External device

—>e® RTS

DTR e —> |

RXD e <«— |

I —>e DTR
L
[l <—e RxD
> Time

732 IC Detector / 733 IC Separation Center
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6.1 RS232 interfaces

732

RxD o €«—

TXD & —>

732 IC Detector as sender:

732 External device
DTR e —> | l —> e DTR
RTS e —> | l —> e RTS
DSR e<— | L. <«<—e DSR

oep se— [ <—e bcD

CTS e <— i L. <«<—e cCTS
Lr

TXD ®—> 0| B —- ™
> Time

The data flow can be interrupted by deactivation of the CTS line.

Software handshake with character stop (SWchar)

Handshake inputs (CTS, DSR, DCD) are not checked at the 732 IC
Detector, handshake outputs (DTR, RTS) are set.

As soon as an L¢ is recognized, the 732 IC Detector sends XOFF. After
this time, it can still receive 6 characters and store them temporarily.

However, the 732 IC Detector also sends XOFF when its input buffer
contains 60 characters. After this time, it can still receive maximum 22
characters (incl. Lg).

If the transmission is interrupted for the time of 4 characters after the
732 IC Detector has sent XOFF, the string previously received will be
processed even if no Lr has been sent.

732 IC Detector as receiver:

External device

max. 22
60 char. i char. LFE
| | | '_. o Data
‘ . : . ; output
Time of 4
! ¢ char. | : :
i XOFF " XON: i XOFF Dat
I—I ; 5 I' I : I I —>e 2@
. ' ! - input
; — e
Process 400 s
string
> Time
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732

RxD o «—

TXD & —>

732

RxD o «—

TXD & —>

732

RxD o «—

TXD & —>

732 IC Detector as sender:

External device

n m s
: : output
: : L
I I I I—.F o Data
i ! input
max. 4 ' Data output ‘Data output free

char. blocked

> Time

Software handshake with line stop (SWline)

Handshake inputs (CTS, DSR, DCD) are not checked at the 732 IC
Detector, handshake outputs (DTR, RTS) are set.

The 732 IC Detector has an input buffer which can accept a string of up
to 80 characters + Cg L. As soon as an L is recognized, the 732 IC
Detector sends XOFF. After this time, it can still receive max. 6 charac-
ters and store them temporarily. The string sent previously is now proc-
essed by the 732 IC Detector. It then sends XON and is again ready to
receive.

732 IC Detector as receiver:

External device

732 input
. blocked .
Le! " L,

i : 5 , Data
I . I . output

XOFF XON!
| | —>o Do
: input

400 ns Process string '

> Time

732 |C Detector as sender;

External device

XOFF Inquiry Lg  XON

|_I |—| o Data
output

1% line L,:g Response Lg Data
>® input

Data output of
732 free

> Time

Data output of 732
blocked

The transmission of the 732 IC Detector can be stopped by the external
device with XOFF. After the receipt of XOFF, the IC Detector finishes
transmission of the line already started. If the data output is blocked for
more than 3 s by XOFF, "RS error 43" appears in the display.

732 IC Detector / 733 IC Separation Center



(), Metrohm 6.1 RS232 interfaces

6.1.9 Pin assignment
RS232C interface external
Transmitted Data (TxD)
Pin 2

If no data transmission takes place, the line is maintained in
the "ON” condition. Data are sent only when CTS and DSR are
in the "ON” condition and DCD is in the "OFF” condition.

Received Data (RxD)
Data are received only when DCD is "ON”.

Request to Send (RTS)
ON condition: 732 IC Detector is ready to send data.

Clear to Send (CTS)
ON condition: Remote station is ready to receive data.

Data Set Ready (DSR)
ON condition: The transmission line is connected.

Signal Ground (GND)

Data Carrier Detect (DCD)
ON condition: The received signal level is within the tolerance
range (remote station is ready to send data).

Data Terminal Ready (DTR)
ON condition: 732 IC Detector is ready to receive data.

Transmitted Data

Pin 3

Received Data

Pin 4

Request to Send

Pin 5

Clear to Send

Pin 6

Data Set Ready

Pin 7

b

Signal Ground

Pin 8

Data Carrier Detect

Pin 20

OA AAOAL

Data Terminal Ready

Protective earth
Direct connection from cable connector to protective earth of
the device.

1 13
Polarity assignment of the signals ! !
Data lines (TxD, RxD) o ocococcocococoans
Voltage negative (<-3 V): signal status "ONE” K ©ceco0ococo0cocooe 7]]
Voltage positive (>+3 V): signal status "ZERO” i i
Control or message lines (CTS, DSR, DCD, RTS, DTR) 14 25

Voltage negative (<=3 V): OFF status
Voltage positive (>+3 V): ON status

In the transition region from +3 V to -3V, the signal status is
undefined.

Driver 14C88
Receiver 14C89

to EIA RS 232C specification
to EIA RS 232C specification

Contact arrangement at the sockets
"RS 232" and "709 IC Pump" (male)

Connection cables to external devices must
have an appropriate 25-pin connector (female).
Metrohm offers connector sockets (K.210.9004)
and the associated housing (K.210.0001) as an
option for the preparation of such cables.

No liability whatsoever will be accepted for damage arising from the improper connection of devices.

732 |C Detector / 733 IC Separation Center
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6.1.10 RS232 error rectification

Problem

Questions for corrective action

No characters can be
received on an attached
printer.

P Are the devices switched on and the connecting cables
plugged in properly?

Is the printer set to "on-line”?

b Do the baud rate, data bits and parity for the two devices have
the same setting?

P Is the handshake set properly?

If everything appears ok, try to print out a report by pressing the
<REPORT> key.

No data transmission
occurs and an error
message appears in the
display of the 732 IC
Detector.

P RS error 36%39: Receive errors.
Do the RS232 data transmission parameters of the two de-
vices have the same setting?

P RS error 40%42: transmission errors.
Is the cable used correctly wired and plugged in?
Is the printer switched on and set to "on-line”?

P RS error 43: Data output of the 732 IC Detector blocked for
longer than 3 s by XOFF.

The received characters
are garbled.

P Do the data bits and parity of the two devices have the same
setting?

P Does the baud rate of the two devices have the same setting?
Is the correct printer selected?

b The data transfer has been interrupted by the hardware during
a printout. Set up connections again, switch printer off then
on.

The graphics plot is not
printed out properly. Other
reports are ok.

A handshake is necessary for the graphics plot.

b Is your cable correctly wired? (The DTR of the printer must be
wired with the CTS of the 732 IC Detectors.)

P Set the handshake on the 732 IC Detector to "HWs". The
printer must be so configured that its DTR is set (usually with
DIP switches).

182
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6.2 Remote interfaces

The 732 IC Detector has the two remote interfaces 14 "733 IC Separa-
tion Center" and 17 "Remote" (see Fig. 3) which each have 8 input and
8 output lines.

6.2.1 "Remote" interface

The remote interface 17 "Remote" is used for the connection of any
type of external device (see section 2.9.8) and has the following pin as-

signment:
732 IC Detector Pin Function
Inputs
+5V
Triggering the print command
Equivalent to pressing the <PRINT> key (see section 4.8.1).
21 | Print H
L
T t, > 100 ms
+5V ) ) )
Triggering of functions (remote control)
Assignment of the input lines see section 4.4.1
9 2° Input Decimal Function
T 23 10 22 9 code (default settings)
5V H H H H 0 Inactive
H H H L 1 PROG R/S
H H L H 2 PUMP R/S
29 o1 H H L L 3 FILL B/STEP
H L H H 4 FILL A
T H L H L 5 REPORT
5V H L L H 6 ZERO
H L L L 7 MARK
L H H H 8 INJECT A
10 02 L H H L 9 ZERO OFF
L H L H 10 PLOT
T L H L L 11 Switch polarity
+5V L L H H 12 INJECT B
L L H L 13 SELECT
L L L H 14 QUIT
23 23 L L L L 15 ENTER
T )
L
t, > 100 ms
+5V
11
24 not assigned
12

732 IC Detector / 733 IC Separation Center
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732 IC Detector  Pin Function
Outputs
5 Ready
L = ready (program inactive or not started) Veeo = 40V
_l: H = not ready (program running) IC = 20mA
18 Remote 1
Programmable remote output line 1 Veeo = 40V
—l: (command "remote" in program or event) IC = 20mA
4 Remote 2
Programmable remote output line 2 Veeo = 40V
—l: (command "remote" in program or event) IC = 20mA
17 Advance pulse (EOD)
The EOD signal is outputted in the following cases:
T - without program: on every "INJECT A" H
- with program: each time a program is ended and L
on every return to the loop start with loop programs t, > 100 ms
3 Remote 3
Programmable remote output line 3 Veeo = 40V
T (command "remote" in program or event) IC = 20mA
16 Error
L = instrument error (as long as it exists) Veeo = 40V
T H = instrument ok IC = 20mA
1 Remote 4
Programmable remote output line 4 Veeo = 40V
T (command "remote" in program or event) IC = 20mA
2 Remote 5
Programmable remote output line 5 Veeo = 40V
T (command "remote" in program or event) IC = 20mA
Voltages
+sy — = 15 ) ) .
5V: inactive High (H) | £ 40mA
o —— 14 0V: active Low (L) R @ 12w
—— 25
Contact arrangement at socket "Remote"
(female)
Connecting cables to external devices must have
13 1 . :
| | an appropriate 25-pin connector (male). Metrohm
I I offers connector sockets (K.210.9060) and the
\(' eeceeoceco00nnae ']] associated housing (K.210.0002) as an option for
oo 00 00000 Q@@ 0D .
| | the preparation of such cables.
[ [
25 14
No liability whatsoever will be accepted for damage arising from the improper connection of devices.
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6.2 Remote interfaces

6.2.2

"733 IC Separation Center" interface

The “733 IC Separation Center” is normally attached to remote interface
14 "733 IC Separation Center" (see section 2.3). If the 732 IC Detector is
operated without the 733 IC Separation Center, this remote interface
can also be used for the connection of external devices. The remote

interface "733 IC Separation Center" has the following pin assignment:

}_IL

732 IC Detector  Pin Function
Inputs
+5V
Position "FILL" at injection valve A
21 L = Valve A in position "FILL"
H = Valve A not in position "FILL"
+5V
Position "INJECT" at injection valve A
9 L = Valve Ain position "INJECT"
H = Valve A not in position "INJECT"
+5V
Position "FILL" at injection valve B or "in position™ at suppressor
29 L = Valve B in position "FILL" or suppressor set to "in position"
H = Valve B not in position "FILL" or suppressor not set to
T "in position"
+5V
Position "INJECT" at injection valve B
10 L = Valve Bin position "INJECT"
H = Valve B not in position "INJECT"
+5V
Configuration of the 733 IC Separation Center
23 2° Input Decimal Status
T 11 23 code
H H 0 undefined
+5V
H L 1 valve A
L H 2 valve A + suppressor
L L 3 valve A + valve B
11 2!
+5V
Connection 733 IC Separation Center
24 L = 733 IC Separation Center connected
H = 733 IC Separation Center not accessible
5
12 not assigned

732 IC Detector / 733 IC Separation Center
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732 IC Detector  Pin Function
Outputs
5 Valve A® "FILL"
r‘:'_[ Valve A is switched to position "FILL".
18 Valve A ® "INJECT"
Valve A is switched to position "INJECT".
T t. > 50 ms
4 Lock 733 keypad
L= <FILL> and <INJECT> keys are locked Veeo = 40V
T H = <FILL> and <INJECT> are not locked IC = 20mA
17 Valve B ® "FILL" or suppressor ® "STEP"
Valve B is switched to position "FILL" or suppressor
T module is switched to next position.
3 Valve B® "INJECT"
r‘:'_[ Valve B is switched to position "INJECT".
2 Remote 6
Programmable remote output line 6 Veeo = 40V
T (command "remote" in program  or event) IC 20 mA
1 Remote 7
Programmable remote output line 7 Veeo = 40V
—l: (command "remote" in program or event) IC = 20mA
16 Remote 8
Programmable remote output line 8 Veeo = 40V
T (command "remote" in program or event) IC = 20mA
Voltages
sy ——— 15
5V: inactive High (H) | £ 40mA
o = 14 0V: active Low (L) R @ 12w
+—— 25
L o 6
24VAKT t 13
8
OVAKT t 19
20

13

Contact arrangement at socket
"733 IC Separation Center" (female)

Connecting cables to external devices must have an appropriate

PR

]] (K.210.9060) and the associated housing (K.210.0002) as an

|
25

25-pin connector (male). Metrohm offers connector sockets

option for the preparation of such cables.

No liability whatsoever will be accepted for damage arising from the improper connection of devices.

186

732 IC Detector / 733 IC Separation Center



. Metrohm 6.3 Analog output

6.3 Analog output

For the attachment of recorders or integration systems, the 732 IC De-
tector offers the two analog outputs 11 (0% 1 V) and 12 (0% 10 mV)
(see section 3). The attachment of these instruments is described in
detail in section 2.9. The polarity of the output signal at the analog out-
put sockets can always be switched under the <PARAM> key (see
section 4.5.1). The circuit of the two analog outputs has the following

appearance:
732 IC Detector Connection Function
100W
] 1V (red)

Analog output 0%21 V

—e 0V (black)

—e 10 mV (red)
Analog output 0% 10 mV

— 0V (black)

6.4 External power supply for
733 IC Separation Center

If the 733 IC Separation Center is operated without the 732 |C Detector,
an external power supply must be attached to connection 48 "External
Power". Power supply and connecting cable must comply with the fol-
lowing conditions:

"External Power" socket Function
6 7 1 +5VDC/05A

2  not assigned * Pin 4 and pin 5 must

3 1 3 +24VDC/2A be connected in the
4 0V (digital) * vicinity of the power
5 0V (analog) * source ("zero point of

5 4 6 Ground star")
7 Ground

2
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6.5 Valve interfaces

The two valve interfaces 38 and 46 of the 733 IC Separation Center can
be used for the attachment of external devices (e.g. 750 Autosampler,
«C Metrodata for Win95») which can be employed to control the injec-
tion valves or the suppressor module (see section 2.3). The two valve
interfaces for the injection valves A and B (or the suppressor module)
are identical and have the following connections

733 IC Sep. Center Connection Function
Inputs
ov —— = Ground Ground
+5V
Valve ® "FILL" H
1o Valve is switched to the position "FILL" L
Fill (or suppressor module is switched further) t.>2ms
+5V
Valve ® "INJECT" H
10w Valve is switched to the position "INJECT" L
Inject to>2ms
Outputs

CONE Position "Fill" H

A pulse is outputted when the valve is switched to

; the position "FILL".
RUN — p t, @50 ms

COM — Integrator Start H

A pulse is outputted when the valve is switched to
the position "INJECT". t, @50 ms

RUN —

No liability whatsoever will be accepted for damage arising from the improper connection of devices.
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7.1 Technical data

7 Appendix

7.1 Technical data

7.1.1 732 IC Detector

Conductivity measurement

Measurement ranges
Full scale

Temperature correction

Accuracy, absolute value

Linearity

Temperature dependence
Dependence of cell const..

Drift (electronic)

Noise (electronic)

Damping

Auto-zero

Function

Initiation
Maximum error

Linear range

Marker
Signal

Initiation

732 |C Detector / 733 IC Separation Center

100, 200, 500, 1000, 2000, 5000, 10 000 n&/cm
0.05%210 000 nB/cm

Automatic correction of the measured conductiv-
ity to reference temperature 20°C with the
adjustable temperature coefficients

(1.5 %/°C or 2.5 %/°C)

< 4 % of full-scale value for all ranges under the
following reference conditions:

Adjustment with reference resistance to 1.000 V
(range 1 mS/cm, cell constant 16.7 /cm, temp.
coeff. 2.5 %/°C, frequency 5 kHz, room tempera-
ture) to accuracy < + 2 mV, measurement
accuracy < 0.5 % after 30 min warm-up time

Up to = 150 % of each full-scale range
Deviations < 0.5 % of full-scale range

Typically 25 ppm/°C
< 1 % over entire adjustment range

< 0.0013 % of selected measurement range
/n/°C

Typically < 0.0003 % of selected meas. range

2-stage damping (Bessel 4" order)
"damping = of f" 0.25 s (10%90 %)
"damping = on" 2.00 s (10%90 %)

Automatic zero setting (electronic background
compensation) over entire selectable measure-
ment range

Manually or externally (RS232, remote)
* 0.6 % of full-scale range

* 150 % of full-scale range

Ca. 10 % of full-scale range

Manual or externally (RS232, remote)
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Conductivity detector

Construction

Measurement principle

Cell volume
Cell constant

Maximum back pressure
for measuring cell

Thermostatting

Operating temperature
Max. temperature deviation

Temperature stability

Parts and controls
Display

Indicators

Keypad

Mains switch

Mains connection

Voltage

Frequency
Power consumption

Fuse

Thermostatted conductivity detector with 2 ring-
shaped steel electrodes

Alternating current measurement with following
cell supply:

Meas. Range Amplitude Frequency
100 nB/cm 1V peak 714 Hz
200 nB/cm 1V peak 5000 Hz
500 nB/cm 1V peak 5000 Hz
1 mS/cm 1V peak 5000 Hz

2 mS/cm 0.5V peak 5000 Hz

5 mS/cm 0.2V peak 5000 Hz

10 mS/cm 0.1V peak 5000 Hz

1.5

16.7 /cm; adjustable 13.0%421.0 /cm
5.0 MPa (50 bar)

Connectable dynamic control to adjustable
operating temperature, indicated by LED

Adjustable in steps of 5°C from 254 45°C
+1.5°C

£ 0.01°C at constant ambient temperature

LCD, 2 lines, each of 24 characters
(character height 5 mm)

LED for auto-zero display

LED for display of program status
LED for overload display

LED for display of block heating

Chemically resistant membrane keypad made of
polyester with function and numeric keys

At rear of instrument

115V: 100..120V £ 10 %
230V: 220..240V+10 %
Switching with mains voltage selector in fuse
holder (see section 2.4.1)

50...60 Hz
70 VA

5mm @, 20 mm length
100% 120 V: 0.63 A (slow-blow)
220%240 V: 0.315 A (slow-blow)
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7.1 Technical data

Interfaces
RS232 interfaces
Remote interfaces

Analog output

Safety specifications

Construction/testing

Safety directions

Specifications, see section 6.1
Specifications, see section 6.2

Specifications, see section 6.3

According to IEC 1010/ EN 61010 / UL 3101-1,
protection class 1, degree of protection IP40

The Instructions for Use include information and
warnings which must be heeded by the user to
assure safe operation of the instrument.

Electromagnetic compatibility (EMC)

Emitted interference

Immunity to interference

Ambient temperature

Nominal operating range

Storage, transport

Diagnostic tests

Self-diagnostic test

User diagnostic test

Housing

Material of cover

Material of base
Width

Height

Depth

Weight

732 |C Detector / 733 IC Separation Center

Standards met:
EN 55011 (class B), EN 55022 (class B),
EN 50081-1/2

Standards met:
IEC801-2/IEC1000-4-2 (class 4), [IEC801-3/
IEC1000-4-3 (class 3), IEC801-4/IEC1000-4-4
(class 4), IEC801-5/IEC1000-4-5 (class 2/3),
IEC801-6/IEC1000-4-6 (class 3), EN50082-2,
EN61000-3-2/3/IEC1000-3-2/3, EN50093/
IEC1000-4-11

+5% +45°C
(at 20%2 80 % atmospheric humidity)

—20% +70°C

Automatic self-diagnosis when instrument
switched on

Built-in diagnostic program (see section 5.4)

Polyurethane rigid foam (PUR) with fire protection
for fire class UL94VO, FCH-free

Steel, enameled

255 mm

130 mm

343 mm

8.2 kg (with detector block, without accessories)
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7.1.2 733 IC Separation Center

Parts and controls
Keypad

Indicators

Power supply
Internal

External

Interfaces

Valve interfaces

Safety specifications

Construction/testing

Safety notes

Chemically resistant membrane keypad made of
polyester with function keys

LEDs for display of valve position

Internal supply of 732 IC Detector via connecting
cable

External supply via DIN connector:
5V/0.5A
24\ / 2 A (transient, 200% 300 ms)

Specifications, see section 6.5

According to IEC 1010/ EN 61010 / UL 3101-1,
protection class 1, degree of protection IP40

The Instructions for Use include information and
warnings which must be heeded by the user to
assure safe operation of the instrument.

Electromagnetic compatibility (EMC)

Emitted interference

Immunity to interference

Ambient temperature
Nominal operating range

Storage, transport

Housing
Material

Width
Height
Depth
Weight

192

Standards met:
EN 55011 (class B), EN 55022 (class B),
EN 50081-1/2

Standards met:

IEC801-2/IEC1000-4-2 (class 4), [IEC801-3/
IEC1000-4-3 (class 3), IEC801-4/IEC1000-4-4
(class 4), IEC801-5/IEC1000-4-5 (class 2/3),
IEC801-6/IEC1000-4-6 (class 3), EN50082-2

+5Y%4 +45°C (at 20% 80 % atmospheric humidity)
—20% +70°C

Polyurethane rigid foam (PUR) with fire protection
for fire class UL94VO, FCH-free

255 mm
385 mm
343 mm
6.4 kg (without accessories)
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7.2 Standard equipment

7.2

O

7.2-1

Standard equipment

Subject to changes !
All dimensions are given in mm.

732 IC Detector

The 732 IC Detector is available in two versions:

2.732.0010
2.732.0110

IC Detector with standard detector block
|C Detector with metal-free detector block

These instruments include the following parts:

Quant.| Order No. | Description

ol o

— —

o |

Q|9

Aol AN

M| ™

~ [~

N N

1| - | 1.732.0100 | Detector block
with permanently attached connecting cable to 732 IC Detector

-1 1] 1.732.0110 | Detector block, metal-free
with permanently attached connecting cable to 732 IC Detector

1| 1| 6.2125.060 | Connecting cable
Connecting cable 732 IC Detector
(RS232) - PC

25 pol. neg 25 pol. neg.
3m

1] 1| 6.2125.090 | Connecting cable
Connecting cable 732 IC Detector — T ), T
733 IC Separation Center

25 pol. pos 25 pol. neg.
0.9m

1] 1| 6.2248.000 | Magnetic plate 2

for identification of the 732 IC Detector
100

1| 1| 6.2122.0X0 | Mains cable
to customer's specifications:
Cable socket Cable connector
Type IEC 320/C 13 Type SEV 12 (CHYA) oo 6.2122.020
Type IEC 320/C 13 Type CEE (7), VIl (DY4)...cccccoviiiiiininn, 6.2122.040
Type CEE (22), V Type NEMA 5-15 (USAY4) ..o, 6.2122.070

1] 1| 8.732.1033 | Instructions for Use (English)
for 732 IC Detector and 733 IC Separation Center

1] 1| 8.732.1043 | Quick reference guide (English)
for 732 IC Detector and 733 IC Separation Center

732 |C Detector / 733 IC Separation Center
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7.2.2 733 IC Separation Center

The 733 IC Separation Center is available in the following versions:

2.733.0010
2.733.0020
2.733.0120
2.733.0030
2.733.0130

Instrument with 1 injection valve

Instrument with 2 injection valves

Instrument with 2 injection valves, metal-free

Instrument with 1 injection valve and 1 suppressor module
Instrument with 1 inj. valve and 1 suppr. module, metal-free

These instruments contain the following parts:

Quant. Order No. | Description
ololo|lolo
A N|N|[MM]| ™M
o|lo|d|Oo| d
QlQl|e|elQ
NN MOIM|M
[ EEEvEEvE K
I e D e B
AN|N|[N|N| N
1|11)1(1|1| 6.1816.000 | Silicone tubing _ T, Y
Drain tube for inner compartment, \ 9
length = 0.5m O
- \ ] '
1(21|1(1|1]| 6.1831.010 | PEEK capillary - r
Length =3 m 0.25 |'ne"
112|2(1|1] 6.2027.030 | Column holder
Diameter d = 8.5 mm A
42
1(2(2|1]1] 6.2027.040 | Column holder
Diameterd = 11.3 mm A
42
112|2(1|1] 6.2027.050 | Column holder
Diameter d = 15.0 mm A
' 42
1121]-(21]-]| 6.2620.020 | Steel capillary — I
Length =3 m 0.25 |'ne"
24| -]2]| -] 6.2620.060 | Coupling 'ms" — as"
for connection of 'ae" steel or PEEK
capillaries;
incl. two 6.2620.000 Compression . |
screws and two 6.2620.010 Ferrules 39
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7.2 Standard equipment

Quant. Order No. | Description
[} ol folh o) o)
—A(N|[N[O]| ™M
O|l0|d|O|d
olale|ele
[YIAEVIEVEEVE B
[CAEZA R B R
i I NI B
N[N N|N| N
1(21]-(1]-]| 6.2621.000 | Adjustable spanner i
max.
20
150 !
1|1|-|1|-] 6.2621.050 | Open-end spanner 'a" @:
73
1|1|-|1]|-] 6.2621.060 | Open-end spanner 5as" h
93
112]|2|2|2]| 6.2744.010 | PEEK compression fitting
For the connection of 6.1831.010 “\\\\“.
PEEK capillaries or 6.1822.010
PTFE microcapillaries, set of 5
26
112|211 6.2744.020 | Coupling as" — Luer ( )
Coupling for connection of a
6.1803.000 PTFE capillary to
connection 21 or 27 of the 733 IC )
Separation Center when a 750
Autosampler or a 766 IC Sample o
Processor is used
-|-4|-|2] 6.2744.040 | PEEK coupling
for the connection of 'ae" 95
capillaries
24
112]|2|1|1]| 6.2816.020 | Syringe — -
made of PP, volume = 10 mi; T
for manual filling of the sample
loop
' 76
-[-1-12]2]| 6.2821.100 | Filter unit PEEK 2 nm —
To avoid contamination of the 16 —>
suppressor module. ||
Spare part: 6.2821.110 Filter
255
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7.3

7.3-1

Optional accessories

Accessories for 733 IC Separation Center

Order No. Description
6.1825.XXX | Sample loop, made of PEEK

For injection valve; incl. 2 PEEK compression

fittings 6.2744.010

6.1825.230: Volume = 10 mo

6.1825.210: Volume = 20 m

6.1825.220: Volume = 100 m_
6.2620.000 | Pressure screw, made of steel

For connection of 6.2620.020 Steel capillaries,

set of 5.
6.2620.010 | Ferrule, made of steel —

For connection of 6.2620.020 Steel capillaries, 3.7 | __

set of 5.

3.9

6.2620.040 | Coupling 'as" — 1" :i

Connector for plastic separating columns [E:

with '="-28 thread.

80 '

6.2620.XXX | Sample loop, made of steel

For injection valve.

6.2620.100: Volume = 10 nL

6.2620.110: Volume = 20 m.

6.2620.120: Volume = 100 m.
6.2620.150 | Pulsation dampener MF

Metal-free pulsation dampener to reduce

pulsations and prolong the life of separating 52

columns.

76

6.2621.040 | Capillary tubing cutter for steel capillaries

732 |C Detector / 733 IC Separation Center
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7.3 Optional accessories

Order No.

Description

6.2621.080

Capillary tubing cutter for plastic capil-
laries

For 6.1831.010 PEEK capillaries and
6.1822.010 PTFE microcapillaries

incl. 5 additional blades

55

118

6.2744.030

PEEK Coupling

Connection between 6.2744.010 PEEK
compression fitting and 6.1826.0X0 Pump
tubing; set of 4

6.2821.000

Filter unit Manufit
To avoid contamination through abrasive
particles from piston seals.

For the pressure range 25% 50 MPa with
steel capillaries.

350

31 350

6.2821.010

PTFE gasket

Spare part for 6.2821.000 Filter unit Manufit
and 6.1005.000, 6.1005.030, 6.1007.000 and
6.1010.000 IC Separating Columns; set of 4.

5.5

6.2821.020

Steel mesh

Spare part for 6.2821.000 Filter unit Manufit
and 6.1005.000, 6.1005.030, 6.1007.000 and
6.1010.000 IC Separating Columns; set of 4.

5.5

6.2821.040

Cartridge head
To hold precolumn cartridges; mounted
directly on the separating column.

1

6.2821.050

Twin cartridge holder
To hold precolumn cartridges; installed in the
inlet capillary of the separating column.

38

6.2821.080

Steel spacer
Spare part for 6.2821.040 Cartridge head.

»8.5

6.2821.090

Aspirating filter PE 20 mm
For 6.1834.000 Aspirating tubing (supplied
with the 709 IC Pump); set of 5.

732 |C Detector / 733 IC Separation Center

197



7 Appendix

{5, Metrohm

198

Order No.

Description

6.2821.110

Filter for Filter unit PEEK 2 mm
Spare part for 6.2821.100 Filter unit PEEK.
Set of 10.

185

6.5324.000

Bottle rack

For holding 3 supply bottles with eluent,
regeneration solution and rinsing solution, incl.
accessories (bottles, siphon, etc.)

7.3-2

Separating columns and precolumns

Order No.

Description

6.1005.000

IC anion column PRP-X100 (125 mm)
For the determination of anions without
chemical suppression.

Column dimensions: 125 4.0 mm

Precolumn: 6.1005.020

140

6.1005.010

IC anion column PRP-X100 (250 mm)
For the determination of anions without
chemical suppression.

Column dimensions: 250 © 4.0 mm

Precolumn: 6.1005.020

265

6.1005.020

IC precolumn cartridge PRP-X100
To prolong the service life of 6.1005.000 and
6.1005.010 IC anion columns PRP-X100.

Column dimensions: 20~ 4.0 mm

Installation using 6.2821.040 Cartridge head or
6.2821.050 Twin cartridge holder.

A6.4

27

6.1005.030

IC exclusion column PRP-X300
For the determination of organic acids without
chemical suppression.

Column dimensions: 250 © 4.0 mm

Precolumn: 6.1005.040

275

6.1005.040

IC precolumn cartridge PRP-X300
To prolong the service life of the 6.1005.030 IC
exclusion column PRP-X300.

Column dimensions: 20~ 4.0 mm

Installation using 6.2821.040 Cartridge head or
6.2821.050 Twin cartridge holder.

A6.4

27

732 |C Detector / 733 IC Separation Center



(> Metrohm

7.3 Optional accessories

Order No.

Description

6.1005.050

IC precolumn cartridge PRP-1

To prolong the service life of the 6.1009.000 IC
anion column SUPERSEP and the 6.1006.100
IC anion column METROSEP Anion Dual 2.

Column dimensions: 20~ 4.0 mm

Installation using 6.2821.040 Cartridge head or
6.2821.050 Twin cartridge holder.

AB.4

27

6.1005.100

IC anion column Star-lon A300
For the determination of anions with chemical
suppression.

Column dimensions: 100~ 4.6 mm

——r—]

116

6.1005.200

IC anion column Organic Acids
For the determination of organic acids.

Column dimensions: 250 © 7.5 mm

275

6.1006.020

IC column cartridge METROSEP Anion
Dual 1

For the determination of anions with and
without chemical suppression.

Column dimensions: 150 © 3.0 mm

Installation using 6.2828.000 Glass cartridge
holder.

153

6.1006.030

IC precolumn cartridge METROSEP Anion
Dual 1
Set of 3

To prolong the service life of the 6.1006.020 IC
column cartridge METROSEP Anion Dual 1.

Column dimensions: 30~ 3.0 mm

Installation using 6.2828.010 Precolumn
cartridge holder.

34

6.1006.040

IC precolumn cartridge METROSEP Anion
Dual 1
Set of 3

To prolong the service life of the 6.1006.020 IC
column cartridge METROSEP Anion Dual 1.

Column dimensions: 70~ 3.0 mm

Installation using 6.2828.020 Glass cartridge
holder.

73

6.1006.100

IC anion column METROSEP Anion Dual 2
For the determination of anions with and
without chemical suppression.

Column dimensions: 75 4.6 mm

Precolumn: 6.1005.050 (installation with
6.2821.050 Twin cartridge holder)

[1m1]

e

[1m1)

107

6.1006.200

Preconcentration cartridge METROSEP
Anion

For anion preconcentration.

Column dimensions: 30~ 3.0 mm

Installation using 6.2828.010 Precolumn
cartridge holder.

34
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Order No.

Description

6.1007.000

IC cation column Nucleosil 5SA

For the determination of divalent cations
without chemical suppression.

Column dimensions: 125" 4.0 mm

Precolumn: 6.1007.010

— —

140

6.1007.010

IC precolumn cartridge Nucleosil 5SA

To prolong the service life of the 6.1007.000 IC
cation column Nucleosil 5SA.

Column dimensions: 20~ 4.0 mm

Installation using 6.2821.040 Cartridge head or
6.2821.050 Twin cartridge holder.

AB6.4

27

6.1008.010

IC cation column Hyperrez Monovalent
For the determination of monovalent cations
without chemical suppression.

Column dimensions: 50 © 4.6 mm

5

74

6.1009.000

IC anion column SUPERSEP

For the determination of anions without
chemical suppression.

Column dimensions: 100 © 4.6 mm
Precolumns: 6.1009.010 IC anion column
SUPERSEP or 6.1005.010 IC precolumn
cartridge

A

126

6.1009.010

IC anion precolumn SUPERSEP
To prolong the service life of the 6.1009.000 IC
anion column SUPERSEP.

38

6.1010.000

IC cation column METROSEP Cation 1-2
For the determination of monovalent and
divalent cations without chemical suppression.
Column dimensions: 125 4.0 mm

Precolumn: 6.1010.010

140

6.1010.010

IC precolumn cartridge METROSEP Cation 1-2 [

To prolong the service life of the 6.1010.000

IC cation column METROSEP Cation 1-2.
Column dimensions: 20~ 4.0 mm

Installation using 6.2821.040 Cartridge head or
6.2821.050 Twin cartridge holder.

AB.4

6.1012.X00

Sample pretreatment cartridge IC-RP

For non-polar solid phase extraction. Removes
organic substances; for the enrichment of
heavy metals.

With Luer connection.

6.1012.000: set of 50
6.1012.100: set of 10

15.5

[1

6.1012.X10

Sample pretreatment cartridge IC-H
Cation exchanger in H™ form. Removes inter-
fering cations, CO,%", HCO,™ or for alkaline
samples.

With Luer connection.

6.1012.010: set of 50
6.1012.110: set of 10

15.5

[1
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7.3 Optional accessories

Order No.

Description

6.1012.X20

Sample pretreatment cartridge IC-Ag
Cation exchanger in Ag™ form. Removes
halides.

With Luer connection.

6.1012.020: set of 50
6.1012.120: set of 10

[1

34

6.1012.X30

Sample pretreatment cartridge IC-OH
Cation exchanger in OH form. For highly
acidic samples.

With Luer connection.

6.1012.030: set of 50
6.1012.130: set of 10

155

[1

S

6.1012.200

Sample pretreatment cartridge
Chromafix C18

Removes organic substances

(not suitable for fluoride determinations).

With Luer connection.
6.1012.200: set of 50

15.5

[1

38

6.2828.000

Glass cartridge holder
To hold the 6.1006.0020 Column cartridge
METROSEP Anion Dual 1.

6.2828.010

Precolumn cartridge holder
To hold the 6.1006.0030 Precolumn cartridge
METROSEP Anion Dual 1.

6.2828.020

Glass cartridge holder
To hold the 6.1006.0040 Column cartridge
METROSEP Anion Dual 1.

6.2832.000

Suppressor rotor
Replacement cartridge for Metrohm
suppressor module

6.2832.010

Connection piece for suppressor rotor
with input and output leads

AT

w:l -
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7-3.3

Additional devices and cables

Order No.

Description

2.145.0300

Serial/parallel converter
For the connection of printers with a parallel interface to the RS232 interface of 732
IC Detector

2.709.0X10

709 IC Pump
Serial, high-performance dual piston pump with minimal residual pulsation and
outstanding flow constancy; incl. accessories.

Versions: 2.709.0010 Standard version
2.709.0110 Metal-free version

2.714.0310

IC Metrodata for Win95
Chromatography data system comprising a PC board and evaluation software, for
the automatic evaluation of chromatograms with a PC.

Versions: 2.714.0310 For 1 chromatography system with 2 channels
2.714.0320 For 2 chromatography systems each with 2 channels

2.750.0010

750 Autosampler
Sampler for the automation of sample injection. Capacity: 128 sample vessels each
with an effective volume of ca. 700 ni; incl. accessories.

Accessories: 6.2413.000 Glass Sample Vessels, set of 1000
6.2743.000 PP Sample Vessels, set of 1000
6.2743.010 Polyethylene Stoppers, transparent, set of 1000
6.2743.020 Polyethylene Stoppers, red, set of 1000
6.2743.030 Filter Stoppers, set of 100

2.752.0010

752 Pump Unit
Dual-channel peristaltic pump for the regeneration and rinsing solutions for the
suppressor module; incl. 2 lengths of 6.1826.050 Pump tubing.

2.754.0010

754 Dialysis Unit
Instrument for automatic sample dialysis for sample pretreatment, incl. dialysis cell
and dual-channel peristaltic pump.

2.766.0010

766 IC Sample Processor
Sampler for the automation of sample injection. Capacity: 127 sample vessels each
with an effective volume of ca. 11 mL; incl. accessories.

Accessories: 6.2743.050 PP Sample vessels, set of 2000
6.2743.060 Polyethylene stoppers, transparent, set of 1000

2.791.0020

791 VA Detector
Current measuring instrument for electrochemical detection; complete with detec-
tion cell and accessories (without working electrode).

Working electrodes:  6.0807.000 Mini carbon paste electrode
6.0807.010 Mini glassy carbon electrode
6.1204.100 Ultra Trace graphite tip *
6.1204.120 Platinum tip *
6.1204.130 Silver tip *
6.1204.140 Goldtip* (* 6.2103.110 Contact pin needed)

6.2115.010

Cable
Connecting cable 732 IC Detector (analog E

output) — recorder %ﬂﬁ ’ %@
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7.3 Optional accessories

Order No.

Description

6.2115.060

Cable

Connecting cable 732 IC Detector (analog
output) — integrator or data acquisition system
(analog cable)

6.2115.070

Cable

Connecting cable between 733 IC Separation
Center and integrator or data acquisition
system (start cable)

6.2125.010

Cable
Connecting cable 732 IC Detector (RS232
interface) — PC

Adapter cable 25-pin to 9-pin.

25 pol.

9 pol. neg.

6.2125.020

Cable
Connecting cable 732 IC Detector (RS232
interface) — Seiko printer DPU-411

Can also be used as an RS232 extension
cable.

25 pol. neg.

25 pol.

6.2125.040

Cable

Connecting cable 732 IC Detector (RS232
interface) — Epson printer with 9-pin circular
connector

25 pol. neg.

6.2125.050

Cable

Connecting cable 732 IC Detector (RS232
interface) — printer (IBM Proprinter, Citizen
IDP562-RS, Epson with serial interface, Epson
[ X-300, HP Deskjet/Laserjet with serial
interface, etc.)

25 pol. neg.

25 pol.

6.2125.060

Cable
Connecting cable 732 IC Detector (RS232
interface) — PC or 709 IC Pump

25 pol. neg.

25 pol. neg.

6.2125.110

Cable
Connecting cable 732 IC Detector (RS232
interface) — PC

25 pol. neg.

— ]

9 pol. neg.

6.2125.130

Cable
Connecting cable 732 IC Detector (RS232
interface) — Seiko printer DPU-414

Adapter cable 25-pin to 9-pin.

25 pol. neg.

732 |C Detector / 733 IC Separation Center
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7.4 Warranty and conformity

7.4.1 Warranty

The warranty on our products is limited to defects that are traceable to
material, construction or manufacturing error which occur within 12
months from the day of delivery. In this case, the defects will be recti-
fied in our workshops free of charge. Transport costs are to be paid by
the customer.

For day and night operation, the warranty is limited to 6 months.

Glass breakage in the case of electrodes or other parts is not covered
by the warranty. Checks which are not a result of material or manufac-
turing faults are also charged during the warranty period. For parts of
outside manufacture insofar as these constitute an appreciable part of
our instrument, the warranty stipulations of the manufacturer in question
apply.

With the regard to the guarantee of accuracy, the technical specifica-
tions in the instruction manual are authoritative.

Concerning defects in material, construction or design as well as the
absence of guaranteed features, the orderer has no rights or claims ex-
cept those mentioned above.

If damage of the packaging is evident on receipt of a consignment or if
the goods show signs of transport damage after unpacking, the carrier
must be informed immediately and a written damage report demanded.
lack of an official damage report releases Metrohm from any liability to
pay compensation.

If any instruments and parts have to be returned, the original packaging
should be used if at all possible. This applies above all to instruments,
electrodes, burette cylinders and PTFE pistons. Before embedment in
wood shavings or similar material, the parts must be packed in a dust-
proof package (for instruments, use of a plastic bag is imperative). If
open assemblies are enclosed in the scope of delivery that are sensi-
tive to electromagnetic voltages (e.g. data interfaces etc.) these must
be returned in the associated original protective packaging (e.g. con-
ductive protective bag). (Exception: assemblies with built-in voltage
source belong in a non-conductive protective packaging). For damage
which arises as a result of non-compliance with these instructions, no
warranty responsibility whatsoever will be accepted by Metrohm.
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7.4.2 EU Declaration of conformity

C€

EU Declaration of Conformity

The METROHM AG company, Herisau, Switzerland hereby certifies, that the in-
strument:

732 I1C Detector

meets the requirements of EC Directives 89/336/EWG and 73/23/EWG.

Source of the specifications:

EN 50081-1/2 Electromagnetic compatibility, basic specification
Emitted Interference

EN 50082-2 Electromagnetic compatibility, basic specification
Interference Immunity
EN 61010 Safety requirements for electrical laboratory measurement

and control equipment

Description of the instrument:

Thermostatted conductivity detector for ion chromatographic analyses
with electronic or chemical suppression.

Herisau, September 30, 1995

Dr. J. Frank Ch. Buchmann

Development Manager Production and
Quality Assurance Manager

732 IC Detector / 733 IC Separation Center 205
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C€

EU Declaration of Conformity

The METROHM AG company, Herisau, Switzerland hereby certifies, that the in-
strument:

733 IC Separation Center

meets the requirements of EC Directives 89/336/EWG and 73/23/EWG.

Source of the specifications:
EN 50081-1/2 Electromagnetic compatibility, basic specification
Emitted Interference

EN 50082-2 Electromagnetic compatibility, basic specification
Interference Immunity

Description of the instrument:

Thermally and electronically isolated wet part for ion chromatography.

Herisau, September 30, 1995

Dr. J. Frank Ch. Buchmann

Development Manager Production and
Quality Assurance Manager
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7.4 Warranty and conformity

7.4.3 Certificate of conformity and system validation

Certificate of Conformity and System Validation

This is to certify the conformity to the standard specifications for electrical appli-
ances and accessories, as well as to the standard specifications for security and
to system validation issued by the manufacturing company.

Name of commodity: 732 IC Detector

System software: Stored in ROMs

Name of manufacturer: Metrohm Ltd., Herisau, Switzerland
Principal technical information:  Voltages: 100...120, 220...240 V

Frequency: 50460 Hz

This Metrohm instrument has been built and has undergone final type testing
according to the standards:

IEC801-2/IEC1000-4-2 (class 4), IEC801-3/ IEC1000-4-3 (class 3),
IEC801-4/IEC1000-4-4 (class 4), IEC801-5/IEC1000-4-5 (class 2/3),
IEC801-6/IEC1000-4-6 (class 3), EN50082-2, EN61000-3-2/3/IEC1000-3-2/3,
EN50093/IEC1000-4-11, EN55011 (class B), EN55022 (class B), EN50081-
1/2 — Electromagnetic compatibility

IEC1010, EN61010, UL3101-1 — Security specifications

It has also been certified by the Swiss Electrotechnical Association (SEV), which
is member of the International Certification Body (CB/IEC).

The technical specifications are documented in the instruction manual.

The system software, stored in Read Only Memories (ROMs) has been validated
in connection with standard operating procedures in respect to functionality and

performance. The features of the system software are documented in the instruc-
tion manual.

Metrohm Ltd. is holder of the SQS-certificate of the quality system ISO 9001 for
quality assurance in design/development, production, installation and servicing.

Herisau, September 30, 1995

Dr. J. Frank Ch. Buchmann

Development Manager Production and
Quality Assurance Manager

732 IC Detector / 733 IC Separation Center
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Certificate of Conformity and System Validation

This is to certify the conformity to the standard specifications for electrical appli-
ances and accessories, as well as to the standard specifications for security and
to system validation issued by the manufacturing company.

Name of commodity: 733 |IC Separation Center
Name of manufacturer: Metrohm Ltd., Herisau, Switzerland

Principal technical information:  Voltages: 5VDC, 24V DC

This Metrohm instrument has been built and has undergone final type testing
according to the standards:

IEC801-2/IEC1000-4-2 (class 4), IEC801-3/ IEC1000-4-3 (class 3),
IEC801-4/IEC1000-4-4 (class 4), IEC801-5/IEC1000-4-5 (class 2/3),
IEC801-6/IEC1000-4-6 (class 3), EN50082-2, EN55011 (class B),

EN55022 (class B), EN50081-1/2 — Electromagnetic compatibility

IEC1010, EN61010, UL3101-1 — Security specifications

It has also been certified by the Swiss Electrotechnical Association (SEV), which
is member of the International Certification Body (CB/IEC).

The technical specifications are documented in the instruction manual.

Metrohm Ltd. is holder of the SQS-certificate of the quality system ISO 9001 for
quality assurance in design/development, production, installation and servicing.

Herisau, September 30, 1995

Dr. J. Frank Ch. Buchmann

Development Manager Production and
Quality Assurance Manager
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all. 124
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AAAAAAAAAAAAAAAAAAA see PTFE aspirating tubing
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ASSEMDIY ... 174
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Cable (6.2115.070) ....ccoovvveiriicine 203
Cable (6.2125.010) ....ccceovvernne 44,203
Cable (6.2125.020) .......cccooveueunne 43,203
Cable (6.2125.040) .......cccoeveenne 42,203
Cable (6.2125.050) ................. 42,43,203
Cable (6.2125.060) ..... 21,44,45,193,203
Cable (6.2125.090) .......cccocvvvveirnne 193
Cable (6.2125.110) ...occoovvveiiiicie 203

Cable (6.2125.130) ...

Calibration .........ccccooeiiiiiiii 59
Call-up of objects... ... 162
Capacity factor..........ccocvvvveciiini, 133
Capacity problems............cccccovvrrennn. 140
Capillanes .......ccccovvreiiiiiiiii 19
Capillary 51

Figure ..o 20,22

Steel connectors ..o 19
Capillary 65

ConNeCioN .......cocoovviiiiiii, 24

Figure ..o 25,34,36
Capillary 85
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Certificate of conformity
and system validation ...

Change full-scale range

Change inthe sign........cccocooveciviien.
Change time for

program steps..........cccveeennnn 109,110
Changing of separating column ........ 138
Changing the separation system....... 138
Character selection ... 80

Character set.

Check CompCoarse ..........cccoceerennn 156
Check CompFine ........ccccocvevviiiininn 156
Check display .........cccocoviiviiiiiiiin 152
Check keypad.........ccoovveiiiiiiiii 151
Checkrange........c.cccoecviiiiiiiin 155
Check SeNnse .......cocvvviiiiiiiii 156
Check Ucell.......cocooviiiiiiiiii 155
Checking working memory ................ 151
Chemical suppression ..........ccccoccevene. 33
Chromatography data system ............. 41
Citizen printer IDP562 RS......... 42,90,123
Cleaning the suppressor.................... 141
<CLEAR> ...
Closing text entry
Column........cco.... see Separating column
Column connection capillary 67

Figure ..., 25,26,29,34,36

Installation ..24,26,28,30,31,35,37

Passivation............ccccooeiiin. 27,138
Column holder 84

Figure ... 34,36

Installation ...........cccooeviiiiiiin, 37

Ordering designation ..................... 194
CommeENt ..o 9
Communication...........cccoceoeiiiiciiinn, 1
Compression fitting 52

Figure ... 20,22

Installation ..o, 20

Ordering designation . 195

Conditioning..

CondUuCtiVity ......ooeviiiiii 81,89
Conductivity cell.......cccoevviiiiiiin 89
Conductivity detector .............c........ 88,97
Conductivity measurement ................ 189
Conductivity measurement value........ 122
<CONFIG> ..o 74,88
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CONFI1G/733 IC Sep.Cent. ...
CONFIG/733/suppressor..
CONFIG/733/valve A.....

CONFIG/733/valve B.......................... 96
CONFIG/aux/beep ..........ccccovvviiniiinninn 92
CONFIG/aux/Zevent ........................oue. 92
CONFIG/auxiliaries.......................... 91
CONFIG/detector .............cccoeeeeeeinnnnnn, 88
CONFIG/print meas.value................ 90
CONFIG/Printer ........ccocccoevviiiinnicennns 89
CONFIG/RS settingS...........ccccvvieenins 93
CONFIG/RS settings 709.................. 94
Configuration............c......... 50,74,88,166
Configuration report ............ccocooveee. 124
Confirm of deletion.................... 113,116
Confirmation .........cc.cccoeeiiviiiiiiee 79
Confirmation of deletion ..... ..118
Confirmation of overwriting.... . 118
Confirmation of parameters................ 76
Conformity ......ccooevveiviiiiiie 205
connected .............ocieeiieiiiiii e, 94
Connection 13

Connection of detector block ..... 13,14

Figure ..o 4
Connection 14

Connection of 733 ... 14,15

Figure ..o 4
Connection 15

Connection of 709 .......c..cccceeieenin. 21

Figure ..o 4
Connection 21

Connection of syringe..............c....... 16

Figure ... 5
Connection 22

Adjust aspirating tubing................... 16

Figure ... 5

Connection 23
Attachment of

connection capillary 22 ................... 24

Connection of filter unit

Manufit 88 .........ccccoovveviiiiiiiiee, 25
Connection 27

Connection of syringe...................... 16

Figure ... 5

Installation of suppressor

inlet capillary........c.cocoovviiiiiiiin 38
Connection 28

Adjust aspirating tubing................. 16

Figure ... 5

Installation of suppressor

inlet capillary ..o, 39
Connection 36

Connection of 732 .........cccoceee. 14,15

Figure ... 7
Connection 42

Connection of drain tube............... 16

Figure ... 7
Connection 45

Connection of 732 ..o 15

Figure ... 7
Connection 48

Figure ..o 7

Pin assignment............cccccov 187
Connection capillary 22

Figure ..o 25

Installation..........cccooeiiiiiiiie, 24
Connection of

«IC Metrodata for Win95»................. 41
Connection of 709 IC Pump ................ 21

Connection of
733 IC Separation Center............... 13

Connection of 750 Autosampler.......... 4

Connection of
766 IC Sample Processor ......

Connection of 791 VA Detector
Connectionof aPC ..o,
Connection of a printer..............cccc.c....
Connection of arecorder ...................

Connection of devices to the remote
interface........c.cocoeeeviiiicieeee 44

Connection of external devices ........... 41

Connection of syringe and aspirating
TUDING .o 16

Connection of waste container....... 14,15
Connection piece 98
Cleaning ......ccoovvverveciiiann 142,144
Figure ..o 142,143
Ordering designation..................... 201
Replacement ............c.........
Connection to injection valve
Connection to RS interface..................
CONNECLIONS ...

Connections at
suppressor module ... 38

Connector 53
Connection of
inlet capillary 90 ................ccoc.. 38,39
Figure ... 22
Installation .........cccccoovveiiiiiin 22
Ordering designation..................... 198
Connector 55
Connection of inlet capillary 90.. 38,39
Figure ... 22

Installation ...........cccoeeeieviiiii 22
Connectors for capillaries .................. 19
Contaminated valves......................... 134
Contamination with heavy metals...... 140
Contamination with organic

cationic complexing agents .......... 140
Contamination with

organic substances..............c........ 140
CoNtrol.......cccoiiiiiii 95
Control characters............... L 77
Control via RS232 interface................. 93
Correction.........coeeeeeeieciceieece 79
Correction factor...........ccccccoeeenn. 57,102
Counterpart end 58

Figure ..o 23

Installation ...........cccoeevieviiiiii 23
Coupling 70

Figure ..o 26

Installation ...........cccoeeveviiiiii 25
Coupling 96

Figure ..o 37

Installation ...........cccoeevieviiiiii 38
Coupling (6.2620.040)...........cccevennnn 196
Coupling (6.2620.060)....27,137,138,194
Coupling (6.2744.020)........c.ccccervenrnn 195
Coupling (6.2744.030)........c.cccoervenrnn 197
Coupling (6.2744.040)........c.ccccervenrnn 195
Criterion for measured value printout.. 90
Current information............cc..cccceve... 170
Current time
cycle..............

daily..cooooii 115
Damping .....ccccoeviiiiiiiiin, 56,99,189
dampPiNg......cooviiiiiiiicii 99
data bit........coooiiiiiii 93,94
Dataentry.......ccocoviiiiiiii, 79
Data output ........ccoocoeveiiiiiii 119
Data receipt.......cccoovvviviiiiiiii, 93
Data selection ..........ccccocooiiiiiiin, 79
Data transmission protocol............... 177
Data transmission rate
Date....... 49,62,82,90,91,92,115,119,122
AATE ..o 92,115
date&tiMe........ovvvvviiiiiii 90,91
Dead volume.........cccoeoiiiiiiin, 148
Declaration of conformity ................. 205
DEFAULT ..ottt 82
Default value .........ccccocvviiiiii, 77
Degassing of eluents ..........c..cccce.e. 135
Degree of protection ..............ccocoovennn. 10
Delete all events..........ccccocveviiennn. 116
Delete all program steps................... 113
delete all?............ccccccnnnnn. 113,116
Delete event .........cccoovviiiiiiiin,
Delete method..........ccoccoiiiiiiiin.
Delete parameter values ...
Delete program steps ................
delete?. ..o 118
Deleting characters...........ccccoccoeen 80
Detector block 81

Connection at 732........ccccccveviennn. 13

Connection of

suppressor module ...

Figure ..o

Ordering designation .......
Detector block (1.732.0100)......... 13,193
Detector block (1.732.0110)......... 13,193
Determination of

anions in drinking water ................. 45
Device label...........cccoooviiiiiiii, 92
device label ..o, 92
Device name ..........ccccccoeeeee 90,119,122
Diagnostic Steps .........cccocvvvviiinnnn. 149
Diagnostic tests ........c.ccccoeennn. 149,175
dialog.....cooooviiiiii 92
Dialog language... ...53,92
Dialysis Unit 754

Connection at IC system................... 2

Ordering designation ................... 202
Dimensions .......cccocvvevciiien. 191,192
disabled.........ccccoooiiiiiiiii 108
Display 1

DesCription ........cocveieiiiiiiic

Error messages.......c.cooceeiiiiinn

Figure ...

Representation....

Standby mode.........cccooiiiiiiiin,

TSt
Display of date and time ..................... 82
Display of the absolute conductivity ... 82
Display of the auto-zero value............. 89
Display of the full-scale range............. 82
Display of the suppressor position...... 96
Display of the valve setting ............ 95,96
Displays in the standby mode............. 81
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DisSposal .......cccoieiiiiiiiii 10 Installation of suppressor Glass cartridge holder
Door 20 inlet capillary...............ccooooiis 39 (6.2828.000) ..o 201
Figure ..o 5  Ferrule 49 GLP 159
Double peaks ..........ccccc.cccoe..... 134,148 FIQUIE ..coovvs 20,29 Graphics parameters ................... 86,122
DIAINTUDE ... oo oo 16 Installation .............ccovvessssin. 19 Graphics plot ..o 86,100,122,168
Ordering designation ... ... 196 _
Drift e 135,148,189 “Fll> . 76.103 grlld e 86
fill 96,112 Grid lINES ....vveeiieieceeeeeee 86,122
FILL A.ooiiiiiieeieeeee e 85
E FILL B/STEP ...oooiiiiiiieiiiiececieein 85
EQMNING oo 1o Filing of sample I00p............... 96100 H
Editevent.......ccocoiiiiii 116 F'”F?r unit Manufit 69 Handling of solvents .............cccccoevnie 10
EQt MO v TIT8 kit HaNASNaKke ..o 93,94,178
Edit program ..o 109 NOLES oo handshake...............cccccoovviiiieiiiiin, 93,94
Edit program points............. 110,115,116 Ordering designation Hazard ... 9
Edit program step .........c.ccoceeieiriene. 109  Filter unit PEEK 64 Heating........cocoriiiiii 88
Electrical safety ............ccoovoveveiivnnn 10 Connection at 752 Pump Unit.... 38,39 Housing........cccccoooooriivcvvvvinns 191,192
Electromagnetic compatibility .... 191,192 EgtlglleanonZZgg Hoqsing 54 for filter unit
Elements of the N 133136 Flgure“l AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
measured value output........... 119,122 Ordering designation ................. 195 Installation .
Eluent change ........c..cccooveveveennnn, 135 Filtration....... . go  HPPrinters ...
EIUeNtsS.....cccooviiiii 135 1 L1 T 110
FIOW. oot 56,101,112
Flow chart I
Basic settings.........cccccoevviiiii 68
General - IBM oot 90,119
INJection.......ccccoviiiiii 70 IBM Proprinter ... 42,90
Installation ............ccoooeviii 11 IC anion column
Putting into operation ... Metrosep Anion Dual 2............ 129,199
FIOW CONr. .o 102 IC anion column Organic Acids.......... 199
Flowrate.......cocoviiiiiiiin 56,101,112 IC anion column PRP-X100......... 123,198
format.........ccoooiiiiii 115 IC anion column Star-lon A300......... 199
Frame ..., 86,122 IC anion column SUPERSEP ........... 200
: Frame....... 86 IC anion precolumn SUPERSEP
EPSON printers ... 4290 ES Change...oooooreveoeemreeeeeerere 110 INStallation ............cccoeveieveiieseen 31
Error messages FUIl GUPIEX v 177 Ordering designation .................... 200
Full hardware handshake.................. 178  |C cation column
<FULL SCALE oo 73102 HyperrezMonovalent................ 200
full scale........ 40,82,98,99,102,111 'C ,\C/Iaett'%‘sgg'ggt?on 12 126137200
Fulkffélue..r..af?g4%y49155159182198110211 10 :8 ca:ion COIUT-Z Nucleosil 5SA......... 200
column cartridge
STt 10, 54 METROSEP AnionDual1.........199
Fundamentals of the operation ........... 71 IC 8::t?1‘%gie7gf200nformi ty
'Izuse h|d19 AAAAAAAAAAAAAAAAAAAAAAAA 17,18,190 and Syst.em \/falidation ___________________
useholdert9  Connectionof 709.............cc.cocon..
EVENEIEPOM ..o 124 Figure ..o 4,18 882222382 gf ;gg ............................
EVENT/delete...........cccooviniiiiiiinninn, 116 Replacement of fuSes .................... 17 Connection of 750...
EVENT/delete all .......................... 116 Connection of 766...... B
EVENT/edit.... Connection of aPC.........ccoovviin
EVENT/NEW ..ottt Connection of a printer.............
EVeNnts.....cccoooiiiiiii G EU Declaration of Conformity .
Front
Examples.......ccooviiiiiiiii General flow chart ..o 67 Key field ..o
Exit from rolling inquiries ..................... 76 General graphics parameters ............. 86 OPENING vt
External devices ............... 41,44,185,188  General information on ;225 and controls...
External power supply for 733 ... 187 MaiNteNanCe. ........ccoooveveeveeeene. 136 S
P pRly General information on %ir%%?crglz(ﬁ;pmem AAAAAAAAAAAAAAAAAAAAAA
Precolumns .......cocvvveiiiiii 28 T T
F General information on IC exclusion columh PRP-X300..........
separating columns.............c........... 32 IC Metrodata for Win95
. . ConNECHioN.........ooviiiiii, 41
FaultS......cooviiiiiicc 133,145,149 General information on Ordering designaﬁon _____________________ 202
Feedihrough 22 supprgssor module“. AAAAAAAAAAAAAAAAAAAAAAA 33 IC precolumn cartridge
Adjust aspirating tubing .................. 1  General mstrumgnt settings ... 91 METROSEP Anion Dual 1 ... 199
FIQUIE .o 5  General precautionary rules.............. 10 IC precolumn cartridge
Feedthrough 28 General program parameers............ 107 METROSEP Cation 1-2................. 200
Adijust aspirating tubing .................. 16 Glassbeads..........cccccovvvviiiinnnnn. 134 |C precolumn cartridge
FIgUre ..o 5 Nucleosil 5SA . 200
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IC precolumn cartridge PRP-1........... 199 Installation ........ccccooveeiiiiiii, 23
IC precolumn cartridge PRP-X100 .... 198 Inlet capillary 75
IC precolumn cartridge PRP-X300 ... 198 Figure ... 29
IC Pump 709 E Installation ............ccccoeivceeireen.. 28 <E|I;E(I?\ITT> ----------------------------------
. < > .
Automatic Shutoff...........cccocveennn 101 Inlet capillary 82 <PROG R/S>
Connection at 732 ... o1 FIQUIe ..o ~PROGRAM> 74107
Electrical connection .. L2 Installation ... <PUMPR/S> ... '
Maintenance.............. 134 Passivation ... —QUT> ... .
Ordering designation.. ..202 Inlet capillary 87 <REPORT> .
Practical notes............. . 134 Figure ..o 34,36 <SELECT> oo
RS232 SEHiNGS ....oovvvvvvv 94 INQUINES ..o 54,77 <ZERO OFF> ... 74,106
SEINGS....ovoo oo 101131 nstallation ..o 11,46 <ZERO> i 73,105
Start/stop pump drive. ..106,112 ) )
Status MeSSages...........cccoooverrrnn. g2  Installing precolumn cartridges........... 29 Knurled screw 34
Switch on remote control................. 48 Installing the Manufit filter unit............. 23 ggg;erearanel """""""""""""""""""
IC gsmg;z;ocessor 766 y :nstalling the]c PEUEK Filter unit............... 22 Ogenin rea? panéAIm
ION Lo nstructions for Use
Ordering designation.................... 202 (8.732.1033) 1rvvvvooo. 18193 Knlgirglgeu?escrew 37 ,
IC separating column 76 Instrument adjustment Open rear panel ................... 24,26
Changing.........cccooooovvvviiiins 188 |nstrument description...............cccco..... 1
Figure ..o 29,34,36 Inst t dial 477
Install cartridge head....................... 30 NSTUMENL CIAIOG. .o 54,
Installation................cccccocoeornnn.. 3537  Instrumentinformation...................... 170
IC separating columns Instrument number ..o 173 L
AAAAAAAAAAAAAAAAAAAAAA i I i
: see Separating columns Instrument settings ..o 91 Labeling of the time axis ................. 100
IC Separation Center 733 Integrator start ..o 188 . ¢ :
Certificate of Conformity Interfaces 161 Labeling of the X axisS......c.ccoceevreinens
niormity - Interfaces.......oooiiiiii Labeli th .
%g%f?gj::{rc]):alldatlon AAAAAAAAAAAAAAAAAAA 208 Interior of the 2.733.0010 L:aiggsgﬁcag ey axis
Connection of 732 . IC, Separation Center...................... 34 Lomks
Connection of 750 .........ccccovevvnnnn Interior of the 2.733.0X30 A E
Connection of 766 ... IC Separation Center.....ccoovvviiiiii, 36 left .
EU Declaration of conformity Internal hardware test....................... 155  Leftboundary.......ccooooii,
External power supply .......... . INEFOAUCHION oo 1 Linearity ......cccoooviiii
::ronf[ """"""""""""""""""""""""""""""""" lon Chromatogram Location .........ooooviiii
Q;e”f?erl‘(‘j ““““““““““““““““““““““ of the calibration.............c...cc......... 61 Lock funCtionS ..........ccovoovvoeveerien.
Opyening: AAAAAAAAAA lon chromatogram of the Loop program ...........ccceceeue.
Operating KeYs ........c.ccooovevvevceennn. drinking water sample.................... 63 Loss of suppressor capacity............ 143

Optional accessories..................... lon chromatography............... ....138
Parts and controls lon chromatography system ................. 2

SettiNgS. oo M

Standard equipment..............c.......
$e|chnl|ctal Sa’[a """"" " K Magnetic plate (6.2248.000)
) alve interraces Kev 23 'FILL" Installation ..........ccccooeviiviiiiii 12
o 1 N 89 gigure 5 Ordering designation ____________________ 193
802 90 Funclion. s Main function keys 2
Identical separation system............... 138 " y Figure ...
Key 24 "INJECT .
Identification ..., 89,122 gigure AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 5 Overview....
Immunity to interference................... 191 FUNGHON. ... 104 I\/Ia!n MENU oo
in position ... 96  Key 25 "FILL" Mains cable
Increase inthe baseline.................... 140 Figure AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 5 COnn?Cthn Trrriririiininnney 18
Individual measured values 120 Function........ccocoiiiiiiii 103 Qrderlng deglgnatlon -------------------- 193
T T T ey Key 26 "INJECT" Mains connection
Information on the .
Instructions for Use 8 FIGUIE ..o Procedure............cooooovvviinnninnns 17,18
; e Function Safety Notes........cooevviiiiici 10
Initial condition...........coceeviiiiiiis 48 Key code Technical data...........ccooooiiienn. 190
Initialize data memory............c.c........ 157 Kev field h Mains connection plug 18
SINJECT 76,104 o) O S i Connection of mains cable-.......... 18
T 10 S 83,96,108,112 Y NBME covorsivvinssvrssssvvres e Figure -
INJECT Ao g5 ROVIADIG Mains frequency..........veerenins 190
INJECT B 85 Keypad...........cooooiiiiiii Mains switch 9
o Keypad test Figure ..o 4,18
InJ'ectlprogram ................................... 108 Keys On/off switching of
Injection > 80,102 the instruments...............cc.cocooeveae... 18
Injection valve 68 Mains voltage
Connection of 709.................... 24,26 SEHNG ..o 17
- Technical data.........c.ccccoviiinn 190
Maintenance...........cccoocevinn. 133,136
Malfunctions..........cccooveviiienn. 145,148
Inlet capillary 56 <FULL SCALE> oo 73102  Manufitfilter unit..... see Filter unit Manufit
FIQUIE ..o 23,26 <INJECT> .o 76,104  Manufit housing 62
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Figure ..o 23,29 o <PARAM> ... 73,97
Installation ... 23,28 param ........ 124

Manufit housing 80 Object.....ccovviiiiiiiiii 161,166 parRAM/709 IC Pump...... 101
FIgUI oo 29 ObSHUCHON. ..o 141 parawsanalog output 99
MONtIEreN........voveeeicccccc 30 FFset 55.99 h h

Manufit pressure screw 57 OTTSEL. ..o, ' PARAM/dEtector..........cccoovvviiincnnnnn 97
Al gurg AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA o509  On/off switching of the instruments..... 18 pARAM/PIOE.......c....oococvovorr 100
Installation ... 2308 One—chanhel SYSIBM woovsovaen 23537 Parameter NAMe............co.ccovvcemvvceeeneen. 71

Manufit pressure screw 77 Open configuration menu ................... 74 Parameter report ..........coocovveovren., 124
Figure ..o 29 Openevent menu..............ccococeevnnn. 74 Parameter Settings .........ccocoeervviennan 97
Installation ... 30  Open method MeNU.......cccocoevevvnaan.n. 74 Parameter ValUe ... 71

<MARK> ... 75106  QOpen parameter menu........................ 73 parameters for 709 IC PUMP......c......... 56

MARK: ....... s 85,111 Open program menu Parameters for analog output .............. 55

Marking signal............... 106,111,170,189  Open-end spanner (6.2621.050).. 19,195  pgrameters for the

Maximum back pressure................... 190 Open-end spanner (6.2621.060)....... 195 conductivity detector....................... 54

Maximum shutoff pressure.... 56,101,113 Opening 29 Parity ..o 93,94

Measured value ........... 71 ’8‘] "] 19 Flgure AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 7 PAFTLY oot 93’94

Measured value output............... 119,122 Insertion of detector cable............. 1% Parts and controlS..........co..oore... 3,190

Measured value printoi............... 90,166 opFeimtTr% 30 ,  Passivation.......ooe. 27,137,138

Measurement parameters ..... 97,117,168 Ingemonofoutletcaplllary1 4 Path.., 172

Measuring cell temperature................. 88 Opening 32 PC o 119,161

Measuring range......... 40,54,97,110,111 FIQUIE ..o, 7 PCL3 emulation ..., 42

Menutitle........oooeiii 71 Insertion of outlet capillary............... 14 Peak broadening........................ 134,148

Method ... 50,82,107,117,168  Opening 33 PEEK capillary (6.1831.010) ....19,20,194

<METHOD > oo 74,117 Flgurg AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 7 PEEK connectors ... 20

Insertion of detector cable............... 14 .

MEENO.....c.eeiiiiiiiiiec 124 Obening 40 Perform events in a program ... .92

Method examPIES ......cooovvvvriivrso 126 pFigur% AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA PEMPREIAIS ... 87

Method list........ccccooeviiiiiiiii Insert capillary PH ..o ..135

method BiSt........iii Opening 44 Pictograms ... 9

Method name ... Figure ............. Pinassignment ...

Method report...........ccovverieriiniineen. Insert capillary Plate nUMber ...,

METHOD/delete . Opening the text editor....................... 80  Pot..

METHOD/recal l ............ccoovvoovvrrinr., Operating mode ..., 172 <PLOT> oo

METHOD/STOFE .......ovvvrericrenene, Operating range..............ccocoooooe 98,102 PLOT ..ooooooooeo

Metrohm Monograph Operating sequences.......................... 67 Pmax ...

"lon chromatography"................. 8,133 Operating temperature.. 40,50,88,99.190  ppin ..
Metrohm service............cocoovveicrne. 136 Operating tutorial .............ccccoooernnn. 45 Polarity ....coovoerver
MergggmesuppreS:é)é Suppressor module Opera’[lf)n ----- e ~67 " polarity..................

OIS o operation with 709 ...................... 87 Power consumption

I\/I?clroflltratlon """""""""""" 133,134,135 Operation with 709 1C Pump............ 87 Practical NOES .....ovvv..oooooooeoee

Minimum shutoff pressure..... 57,101,113 operation with 733 ... 87 Precautionary rules .

Model plate 47 Operation with Precibitates
Figure .. 7 ) prates ...

9 733 IC Separation Center................ 87 .

AT 82 i ; PreQOIUmn cartridge 74

mo Optional aCcessores ............cc.......... 196 FIQUrE ..o 29

M?FOQF’%IOh . o 6133 Organic Modifiers.........c.cccovvvvcreiinnn 135 Installation ..............ccccooevoernnn. 28,30

onlc roma OGraPAY™..oooeeveees ' Outlet capillary 63 Precolumn cartridge

Mounting rail 83 CONNECHON ... 25 holder (6.2828.010)...........cco...c...... 201
Figure ..o 34,36 Figure Precol
Installation of column holder ........... 35 Installation recoumns

MSM . see Suppressor module et capillary 72

Figure ..o 29
Installation ...........cccoceeviin. 28,35,37
N Output of individual Precolumns with
measured values...............cc..cooe... 120 twin cartridge holder ............cooov....... o8

NAME oo 117,118 OVERLOAD........cccoiiiiiiiiiiiiiinnnens 120 Ppreconcentration

NEXTE STEP ..o 83  Overload display 8 cartridge METROSEP Anion .......... 199

NOISE +-vvvvoveeeeoeeeeeeeeeeeeeeeeeeeeeeeeee 99,189 FIQUIE oo s 3 Preparations for operating tutorial........46

) Function ........ccocoveviiii 98,105

NOLHON .....ovooceeeeeeeeeeeeee 9 Gvenview of kv funcii 7o PTEPMSM s 40,117

NOES ..o 133 verwe\_/v 07 Y TUNCHONS: v 1 18 Pressure drop ... 148

Number of cycles .................. 91,108,110 OVEIWIRTET ovvvvsssssssssees Pressure rise ..o 148

number of cycles............. 91,107,108 Pressure screw 50

Number of the program version FIQUre ...ooooine, 20,29

Numeric entr P Installation ..............cccooeeiiiiiiee 19

i Yo Ordering designation .................... 196

Nulg?;lzlr%keys 3 Packaging .......c.ccooveveeeeeseeererenn 12 <PRINT> oo, 75,119
Numeri“c“éﬁt‘ry ““““““““““““““““““““ Paper feed.... 100 print crit. ..o 90,121
OVEINVIEW ..o Paper speed..........ccccooviviiiiiiiiiinn 100 Print header...............ccccooee. 89,119,122
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printheader ............cooccccviiiiiin 90
Printer .....42,89,94,119,122,124,161,182
Printer drivers..........ccocooiiiiiiiin,
Printer settings...
Printer type ...
Printout of date and time ............... 90,91
Printout of the print header .................. 90
<PROGR/S> ....cccoviiiiiiini 73,114
PROG R/S....cccoiiiiiiiiiiiann, 85,115,116
Prog-tYPe ..ot 83
Program.........ccccooveiiiiiiin 107,117,169
<PROGRAM> .......ccccoviiiiiann, 74,107
PrOgram ....ccoooiiiiiiiieiiiiiiii e 92,124
Program disabled....................... 108,114
Program enabled........................ 108,114
Programend..........ccccocooiiiiiiin. 110
program end..... 108,109
Program flag........ccccoooviviiiiiii. 110
Program number ......... ...90,119,122
Program parameters ..............c.c........ 107
Program point........ 107,110,114,115,116
Program report .........ccccoeviiiiiin. 124
Program running..........ccccoceecciiiennn. 114
Program start...........cccocoviiiiiiin 73
Program status display 5

Figure ..o

Function.........cccovvviiii
Program step..................
Program stop........ccccveiiiiiiicii
Programtest.......cccccoeiiiiin
Program type........ccccoiiiiiiiiiinn,
Program version ..........c.cccccecii,
PROGRAM/delete all........................
PROGRAM/ZE€AIT ...t
PROGRAM/parameters.. .
Programming.........cccccocvviiiiiiiiinnn.
Protection class.........ccccoovviiinns
Protective earth.........c.ocooiiiiiin,
PTFE aspirating tubing 88

AJUSEING. . 16

Figure ..o 34,36
PTFE gasket 59

Figure ..o

Installation..................

Ordering designation
PTFE microcapillary (6.1822.010) ....... 20
Pulsation dampener 66

ConNECHON ..o 21

Figure

Ordering designation..................... 196

Practical notes .........cccccvevviiiennn 134
Pulsations ..........cccooviiiiiin 99,148
Pump .o see IC Pump 709
PUMP . 124
Pump drive ... 112
pump not responding................... 82,83
<PUMPR/S> ... 74,106
PUMP R/S ...iiiiiiiiiiiiiieec e 85,112
PUMP €AY ....ooviiiiiiiiiieiieceee e 82
Pump report........cccooeviiiiiii 124
PUMP FUNNENG .o 82
Pump tubing (6.1826.050)

General information.............ccceeo. 33

Installation..........cccooiiiiiiii, 38

Pump Unit 752
Connection of aspirating tubing . 38,39

Example......cccoooiiiii 131

General information ..

Ordering designation..................... 202

Preparation...........cccocooiiiiiiin 38
Putting into operation .................... 48,69

Q

Quick reference guide

(8.732.1043) ..o, 8,193
<QUIT> .o 76,79,80
QUIT oot 86
R
RAMtESt ..o 151
FANGE ... 40,97,111
Ready signal...........cccocooiiii 184
Rear panel 35

Figure .o 7

Open rear panel ..........cccccovene. 13,14
Rear panel 39

Figure .o 7

Open rear panel ..., 24,26
Rear panel opening 31

Figure .o 7
Rear panel opening 41

Figure ..o 7
Rear panel opening 43

Figure ..o 7,36

Insert suppressor

outlet capillary ... 38,39
Recall existing method ...................... 117
Recorder........ccccoeviiiiiiiiiiii 41
Rectification of malfunctions .. ... 148
Recycling......cccoovvviiiiiiii, 135,137
Reduced hardware handshake.......... 178
Reference temperature................. 99,189
Reference value for the

auto-zero function.............c.ceeeenn 120
Regeneration...........c.cccoccoiinnn 134,140
Regeneration solution......... 33,38,39,140
Relative time .........ccc.coovivii 100
Relative width of the

graphics printout .........c.ccceeveeiene. 86
FeMOTe.......oovvvvviiiiii, 83,108,112
Remote control commands............... 166
Remote control for 709 IC Pump......... 48
Remote control language.................. 161
Remote controltree...........cc.cccoee. 166
Remote control via RS232................. 161
Remote input lines

Assignment.........ccooviiien. 85,173

Functions..... ... 183

Status ..o 170
Remote interface 14

Description .....

Pin assignment...

Remote interface 17
Connection of external devices ....... 44
Description .......ccoovvviiiiiiiin 183

Figure ..o 4
Pin assignment... .. 183
TeSt i 154
Remote output lines
Basic settings ..........cccooevien 84,174
Functions........ ...184
Settings ... 112
StatUS oo 171

Remote program...........ccccceininn. 108
repeat time.............ooooeeiii . 93
Repeat time for beep...........c.coccoven. 93

Replacing the suppressor................. 143
<REPORT> ..o, 75,124
REPORT .....coviiiiiaiieiiiiaeaeeeienas 85,124
FEPOIT....oviiiiiiiiiiiii e 124
Report identification ............c.ccccco.... 172
Report selection ..........cccoevviiiinin. 124
FESETL....cooiiiiiiiii 110
Reset the parameters............cccocoee. 110
Resolution ..., 133,148
return.............cccccceeinnnnn, 107,110,119
Return with loop programs................ 110
Fighte..o 100
Right boundary...........cccocooeiiin 100
Rinse with dist. H,O. 27,139
Rinse with eluent ..... ... 27,139

Rinse with HNOs;......... .27,138
Rinsing of IC system ...........c.cccoe.. 137
Rinsing solution............cccccevin. 33,39
Rolling iNQUINes .......coooviiiiiii, 77
RS control..........cccoooeeiiiiiiii, 93
RS232 error rectification.................... 182
RS232 interface 15
Connection of a printer.................... 42
Data transmission protocol .. 177
Description........... . 161
Error rectification . .. 182
Figure ..o 4
Handshake........ .. 178
Pin assignment.... .. 181
SetlingS ...vooveveiee 94
TeSt i 153
RS232 interface 16
Connectionof aPC.........ccccooviinn 44
Connection of a printer.................... 42
Data transmission protocol .. 177
Description........... .. 161
Error rectification . .. 182
Figure ..o 4
Handshake........ .. 178
Pin assignment..................... .. 181
Remote control commands.. .. 166
Settings ...oovovie 93
TeSt i 153
Rules for remote
control language ...........cccoeeeeen 162
Run number .......c..ccoooiiiiiii 91,119
run number........................... 91,119
Runtime ..o 119

S

Safety NOtes ..o
Safety specifications ......
Sample determination
Sample loop 86
Figure ...
Filling ..o
Ordering designation ................... 196
Selection........ccooiiiiii 32
Sample pretreatment cartridge
Chromafix C18 ......cocoovviiiiiin 201
Sample pretreatment cartridge
[C-AG .ottt 201
Sample pretreatment cartridge
IC-H i 200
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Sample pretreatment cartridge

IC-OH ..o 201
Sample pretreatment cartridge

IC-RP oo 200
Screw nut 97

Figure ..o 142

Mounting ..o 144
Seiko printer DPU-411/414.... ..42,90
<SELECT> i 76,79
SELECT ittt 86
Selectevent........cccoooiiiiiiiii, 116
Select preset parameter values.......... 76
Select program steps..........cccoceerene. 109
Select status message...........c..coco.... 76
Selection of data........c.ccccoevviiiiiinn, 79
Selection of the

character set/printer type ............... 90
Selection of the method ............. 117,118
Selection of the report ............ccco.. 124
Selection of the sample loop............... 32
SeleCtiVity......ccooiiiii 133
SENd TO...oooiiiiiiiiiiii e 90
SENSItIVILY ..o 98
Separating column

Changing.......ccccovvvviiiiiii 138

Characteristicdata ..........c..cccoc..... 133

Dead volume ........ccccovviviiiiiii 134
FiXing ..o

General information...............cccee.. 32
Installation ................... ..35,37
Ordering designations.................. 198
Practical notes.........cccccooviiiiiis 133
Protection ..o 133
Regeneration ............ccccooeiiis 134
RINSING.....cooviiiin .. 35,37
Separation efficiency ..................... 133
StOrage......ooovvviiiiiiiieee 133
Separation efficiency ..........ccccccoe.. 133
Serial number ................ 90,119,122,149
Serial number 10
Figure ..o 4
Serial/parallel converter
(2.145.0300) ....cooviveiiinn 43,44,202
SEIVICE ..o 136,159
SEIVICING ..ot 136
Setting up the instruments................... 12
Settings
709 1C PUMP...cviviieiiec 101
733 IC Separation Center................ 95
Analog output........ccceoiiiiiiii, 99
Beeper.......cooooiiiiiii 92
Conductivity detector... ..88,97
EVENtS ..o
External printer ..o
Graphics plot........
Injection valve A....
Injection valve B............c.ccocoa
Mains voltage ........c.ccovevveiinieenn
Measured value printout.
Peripherals.............c........
Remote output liNes...........cc.ooeeeenenn
RS232 interface........c..ccocveviiien.
Suppressor module.
SEIUP .«
SETUP/graphiiCs ...........cccccoeii,
SETUP/ZInput assign .............ccccceee.
SETUP/output........ccoooeiiiiiis
SETUP/peripherals ...
Shutdown .................
Shutoff imits......ccooviiiii

Signchange........ccooociiiiii, 75
Silicone tubing (6.1816.000) ............. 194
Single-channel system ................ 2,35,37
Software handshake

with character stop..........ccccceeee. 179
Software handshake

with line stop .....oovviiiiii 180
SOP i 159
Spilled chemicals............ccccoviiiin 136
SPItNG .o 134,148
Standard chromatogram.................. 133
Standard equipment ... 193
Standard operating procedures........ 159
Standard solution ............cccceeevieen. 59
Standby mode.........ccoceviinn 71,73,81
Start graphics plot..........cccooeviiiin, 75
Start measured value output............... 75
Start of a program ..o 114
Start report OUtpUL ..o 75
Start the graphics plot............ccccoe.. 122
Start/stop program.............ccccee... 73,115
Start/stop pump drive ........... 74,106,112
Static charges ..o, 10
status..........ooooeeiiiiiin, 92,95,96,108
Status messages............... 49,71,82,164
Status messages for 709 IC Pump ..... 82
Status messages for method............... 82
Status messages for program step..... 83
Status of the beeper...........c.ccooein. 92
Steel capillary 71

Connection........cccoceeviiiiiiii, 25

Figure ..o 26
Steel capillary (6.2620.020).......... 19,194
Steel connector 79

Figure ..o 29

Installation .
Steel connectors ..., 19
Steel mesh holding end 61

Figure ..o

Installation ... .

Steel meshes 60

Figure ..o 23,29
Installation ..........cccoveiiiiiiii 23
Ordering designation .................... 197
Steel meshes 73
Figure ..o 29
Installation .................... .28,30
Ordering designation ................... 197
Steel spacer 78
Figure ..o
Installation
Ordering designation .................... 197
13 =Y o T
Stirring of the eluent
Stop bRt ..o
Stop of a program..
Stop time......ocoovvviiieeiiin,
Stop time for graphics plot................ 100
Stop time for
measured value printout................. 91
STOPPEd...ovviiiiiiiiiiiiieiii 82,83,101
Store method........cccoceiiiiiinen 64,118
SubmenU.........ooceeeeiiiie 54,71,77
SUNlght oo 12
SUPPIESSION ...ttt 33

suppressor
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Suppressor holder 100
Figure ...,
Mounting

Suppressor inlet capillary 89
Figure........
Installation

Suppressor inlet capillary 90
Figure........
Installation

Suppressor inlet capillary 93
Figure ... 37,38
Installation ..o, 39

Suppressor module 95
Cleaning ......c.ocooveveiiiiiiie
Conditioning.....
Connection 1.... .
Connection 2.......cccooviiiiiie,
Connection B.......cooeiiiiiii,
Connection of column
Display of position...... .
Figure ..o
General information.............c.cccee.e.
Installation
Protection
Regeneration...........cccccooiiiin.
Replacement ...
Rotation
Settings
SWitching.....ooveveiiiii
Suppressor outlet capillary 91

Figure ..o 37,38
Installation ... 38,39

Suppressor outlet capillary 92
Figure ..o 37,38
Installation ...........ccccooeoiiiiiin, 39
Suppressor outlet capillary 94
Figure ...
Installation .

Suppressor rotor 99

Cleaning ......cocooveveiiiiiiiie 143
Figure..... ..142
Inserting ... ...143

Ordering designation . ...201

Replacement ... 143
Switch off auto-zero ...................... 74,106
Switch off data receipt ........c.ccccocernn. 93
Switch on data receipt ........c.coccocvenen. 93
Switching of the

suppressor module.....96,103,104,112
Switching of the valve ..................... 95,96
Switching to "FILL" ... 76
Switching to "INJECT" ..o 76
Syringe (6.2816.020)

Connection of syringe ............cc.c...... 16

Ordering designation ..................... 195

T

Technical data............ccoocoeviiiiiin. 189
temp.coeff. ... 99
Temperature coefficient ........... 55,99,189
Temperature correction...................... 189
Temperature dependence ............ 99,189
Temperature deviation ....................... 190
Temperature of conductivity cell.......... 88
Temperature stability.................... 88,190
Terminal block 38

Figure ..o 7

Pin assignment.............ccccooiiins 188
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Terminal block 46
Figure ...
Pin assignment.

Test chromatogram ...........cccoceeeienn. 32
Testmode........coovviiiiiiii, 108,109
Test plug (3.496.8480) ............... 149,153
Test plug (3.496.8510) ............... 149,154
Test status .....coooovvviiiii

test step.
Text cursor..
Text editor...

Text entry ..o ,
thermostat
Thermostat display 7

Figure ... 3

Function.........ocoeiiiiiin 88,89,99
Thermostatting............ccccoeeee. 88,99,190
Time....... 49,62,82,90,91,92,115,119,122
TIMe. ... 92,109
TiMe axis ...cooovvviiiiieiiiee 100
Time interval ... 100,121
Time interval for

measured value printout................ 91
time interval ............................ 91,100
Time program.........cccocevevveciiiieinens 107
Time restriction ..., 91
Time scale ......ccocoovviiiiiiiii,
time scale label ...........................
time scale................ooo,
TranSpPOrt ......coviiiiiic e
Transport damage..........cccccoevvveneinn
Treatment of eluents..............c.coceeee
THGQET ..o
Trigger ...
Trigger a marking signal.
Trigger auto-zero............
Triggering of functions................
Triggering the print command........... 183
Tubing cartridge ........cccocvvviiiiiin 38
Twin cartridge holder (6.2821.050)

Figure ..o 29

Install precolumn cartridge............... 28

Ordering designation
Two-channel system............cccceeee 2,35
BYPE e 107

216

J)

Unit for display of
the auto-zero value.............cccocee 89

\'4

VA Detector 791

Connection................

Ordering designation
Validation...........ccooeeiiiiiiiiiic
Valve ... see Injection valve
ValVe A 95,111
valve A + SUPPressor..................... 95
valve A + valve B........................ 95
valve B........oooooiiiiiiii 112
Valve Control........ccccoceeviiiiiiiiiiii 95
Valve interfaces ..........cccccoeveveiiii, 188

Valve setting ........ccccoeviiiiiiiiii 95

W

Warning .....occooiieiiiieieee 9
Warranty ..o 204
Waste container..............coccoevn. 14,15

ZERO OFF ..ot
Zero point offset .
7Zero” unit.......ooooiiiiii
ZEROREF ......oiiviiiiiiiii
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