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.~/ TC Routine Maintenance

This section describes routine maintenance procedures for the ICS-3000 Thermal
Compartment (TC) that users may perform. All other maintenance procedures
must be performed by Dionex personnel.

7.13 TC Daily Maintenance

®  Check the TC components for leaks or spills. Wipe up spills. Isolate and
repair leaks (see Section 8.31). Rinse off any dried eluent with ASTM filtered,
Type I (18 megohm-cm) deionized water.

® Check the liquid level in the waste container and empty as needed.

Neutralize acidic and caustic wastes before disposal. Dispose of all
wastes in accordance with local regulations.

CAUTION
Neutralisez les déchets acides ou caustiques avant de les jeter. Jetez
les déchets aux reglements locaux.

MISE EN GARDE
Neutralisieren Sie sdaurehaltige und é&tzende Abfélle vor ihrer
Entsorgung. Entsorgen Sie alle Abfélle entsprechend den lokalen
Bestimmungen.

VORSICHT

7.14 TC Weekly Maintenance

®  Check liquid lines for crimping or discoloration. Relocate any pinched lines.
Replace damaged lines.
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7.15 TC Periodic Maintenance

¢ Clean the interior of the TC, using a lint-free cloth. Use paper to absorb any
liquid inside the module. The cleaner the module, the more effective the
sensors are at detecting excessive gas or humidity.

® Check for excess condensation inside the TC. Condensation may build up
when the TC is operated in a highly humid environment and the majority of
applications are run at cold temperatures. To remove condensation, run the TC
at its maximum temperature for at least 72 hours.

Some IC columns should not be operated at temperatures above 70 °C
(158 °F). Remove all columns from the TC before beginning the

maintenance procedure above.

* Inspect the door seal for signs of damage. A defective seal impairs the
performance of the instrument. If the seal is defective, contact Dionex
Technical Support.

7.16 TC Annual Maintenance

¢ Dionex recommends performing preventive maintenance annually. A DC/TC
Preventive Maintenance Kit (P/N 061796) is available.
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8 ¢ Troubleshooting

This chapter is a guide to troubleshooting minor issues that may arise during
operation of the ICS-3000 system. Turn to the section of this chapter that best
describes the operating problem or symptom that has been observed. Each section
lists possible causes of the problem or symptom in order of probability. A
systematic troubleshooting approach is the most effective way to determine the
root cause.

If you are unable to resolve a problem by following the instructions here, contact
Dionex Technical Support. In the U.S., call 1-800-346-6390. Outside the U.S.,
call the nearest Dionex office. Please have this chapter at hand when talking with
Technical Support personnel.

8.1 Audit Trail Error Messages

The Moduleware (the instrument control firmware installed in each ICS-3000
module) periodically checks the status of certain parameters. If a problem is
detected, it is reported to Chromeleon or Chromeleon Xpress and logged in the
Audit Trail. Each error message is preceded by an icon that identifies the
seriousness of the underlying problem (see the table below). For most modules
(except for the TC), you can change the severity level assigned to a problem
whenever appropriate.

Icon Default Description
Severity Level

@ Warning A message is displayed in the Audit Trail, but the
current run is not interrupted.

A Error A message is displayed in the Audit Trail, and the

system attempts to correct the problem (sometimes
by using an alternative parameter). An Error never
interrupts the current analysis; however, if it occurs
during the Ready Check, the analysis will not be
started.

@ Abort A message is displayed in the Audit Trail, and the
running batch is aborted.
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8.1.1 DP/SP Error Messages

The table below lists the most frequently observed DP/SP-related error
messages and their default severity levels. For troubleshooting assistance,
refer to the page indicated in the table.

DP/SP-Related Audit Trail Error Message Default Severity | See
Level
A program with this name already exists. Abort page 189
Abnormal drive current for x.x seconds. Warning page 189
Camshaft index too early. Abort page 189
Camshaft index too late. Abort page 189
Camshaft sensor always alight. Abort page 190
Camshaft sensor missing or dark. Abort page 190
Degasser malfunction. Warning page 190
Excessive drive current. Camshaft x.x. Abort page 190
Invalid flow value. Abort page 191
Leak detected. Flow stopped. Abort page 191
Left-hand pump block carryover pressure is too high. Abort page 192
Motor malfunction. Abort page 192
Motor position error. The motor is overloaded. Abort page 192
Pressure fallen below lower limit. Abort page 193
Relay 4 is configured for inject synchronization. Please Abort page 194
change pump configuration.
Right-hand pump block carryover pressure is too high. Abort page 192
The maximum purge pressure was exceeded. Abort page 194
The pressure in the left-hand working cylinder exceeded Abort page 194
the safety limit.
The pressure in the right-hand working cylinder exceeded | Abort page 194
the safety limit.
The rear-seal leak count is x.x (counted drops) and has Warning page 195
exceeded the limit of y.y (leak detection threshold).
The rear-seal leak sensor is malfunctioning. Warning page 196
The system pressure exceeded the safety limit. Abort page 194
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DP/SP-Related Audit Trail Error Message Default Severity | See
Level

This function cannot be adjusted by the user. Abort page 196

Upper pressure limit exceeded. Abort page 196

8.1.2 EG Error Messages

The table below lists the EG-related error messages and their default
severity levels. For troubleshooting assistance, refer to the page indicated

in the table.

EG-Related Audit Trail Error Message Default Severity | See
Level

CR-TC1 over current. Abort page 203
CR-TC2 over current.
CR-TC1 stopped due to zero flow. Abort page 203
CR-TC2 stopped due to zero flow.
EG1 cartridge disconnected. Abort page 204
EG2 cartridge disconnected.
EG1 invalid concentration. Abort page 204
EG2 invalid concentration.
EG1 invalid flow. Abort page 205
EG2 invalid flow.
EG1 invalid flow rate-concentration. Abort page 205
EG2 invalid flow rate-concentration.
EG1 over current. Abort page 205
EG2 over current.
EG1 over power. Abort page 206
EG2 over power.
EG1 over voltage. Abort page 206
EG2 over voltage.
Leak sensor wet. Warning page 207
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8.1.3 DC Error Messages

The table below lists the DC-related error messages and their default
severity levels. For troubleshooting assistance, refer to the page indicated

in the table.

DC-Related Audit Trail Error Message Default Severity | See
Level

CD cell 1 option disconnected. Abort page 213
CD cell 2 option disconnected.
CD cell 1 over safe temperature. Abort page 214
CD cell 2 over safe temperature.
Column open circuit. Abort page 214
Column over safe temperature. Abort page 214
Compartment open circuit. Abort page 215
Compartment over safe temperature. Abort page 215
ED cell 1 option disconnected. Abort page 215
ED cell 2 option disconnected.
ED cell 1 working electrode disconnected. Abort page 216
ED cell 2 working electrode disconnected.
High pressure valve 1 error. Abort page 217
High pressure valve 2 error.
High pressure valve 3 error.
High pressure valve 4 error.
Lower door opened. Warning page 218
Lower leak sensor wet. Warning page 218
Reaction coil open circuit. Abort page 219
Reaction coil over safe temperature. Abort page 219
Suppressor 1 over-current. Abort page 219
Suppressor 2 over-current.
Suppressor 1 over-power. Abort page 220
Suppressor 2 over-power.
Suppressor 1 over-voltage. Abort page 220

Suppressor 2 over-voltage.
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DC-Related Audit Trail Error Message Default Severity | See
Level
Suppressor 1 open circuit. Abort page 221

Suppressor 2 open circuit.

Upper door opened. Warning page 221

8.1.4 TC Error Messages

The table below lists the TC-related error messages and their default
severity levels. For troubleshooting assistance, refer to the page indicated

in the table.

TC-Related Audit Trail Error Message Default Severity | See
Level

AcqOff without previous AcqOn. Error page 227
Acquisition is still on at program end. Error page 227
All samples scheduled for run on timebases x need to Error page 228
specify the same value for property (nominal)
Temperature.
All samples scheduled for run on timebases x need to Error page 228
specify the same value for property TempCtrl.
All samples scheduled for run on timebases x need to Error page 228
specify the same value for property y.
Can't execute “Disconnect” command during data Warning page 228
acquisition.
Can't execute “Standby” command during data Warning page 228
acquisition.
Can't find download image TC3000.HEX. Abort page 229
Can't start acquisition at negative retention times. Error page 229
Can't start acquisition: The server configuration does not | Abort page 229
fulfill the license conditions.
Can’t start TC firmware. A firmware download may be Abort page 230
necessary.
Can't use device “x” as a source of the column pressure. | Error page 231
Please check the property “SystemPressure” for a valid
device name. The device must have the “Pressure”
property available.
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TC-Related Audit Trail Error Message Default Severity | See
Level

Can't use device “x” as a source of the column pressure. | Error page 231

Please check the property “y” for a valid device name.

The device must have the “Pressure” property available.

Card data checksum error. Error page 231

Command is not available in demo mode. Abort page 232

Communication error: x. Abort page 232

Communication time-out. Abort page 232

Configuration doesn’t match. X not installed. Warning page 233

Configuration mismatch (x — CM uses y, Column Abort page 233

Compartment uses z). Please use the Server

Configuration program to check the installation.

Current flow is out of limits defined for the column. Warning page 233

Current pressure is out of limits defined for the column. Warning page 233

Current temperature is out of limits defined for the Warning page 234

column.

Data buffer overrun. Abort page 234

Device control feature is not available! Please check key | Abort page 234

code and CM Features (see “About Chromeleon...” in the

client's Help menu).

Device is not remote. Abort page 235

Device not found on the USB. Abort page 235

Either the current date is later than the expiration date for | Warning page 236

x or the program or batch will end later than 24 hours

before the expiration time fory.

Error deleting flash memory. Abort page 236

Error during storing of the card data to the chip card. Error page 236

Error finishing download. Abort page 230

Error programming flash memory. Abort page 237

Executing this command will reset associated counter Warning page 237

values stored in the module.

Firmware download failed. Abort page 237

Firmware download in progress. Please wait. Error page 237
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TC-Related Audit Trail Error Message Default Severity | See
Level

Gas leak detected. Error page 238

Humidity leak detected. Error page 238

lllegal parameter. Abort page 238

Invalid date/time format. Either use “DD MMM YYYY” or Error page 239

“current [ + [Nyear[s]] [Nmonth[s]] [Nday[s]]].” Examples:

“31 Dec 1999,” “current + 1year 6months.”

Invalid enumerated value. Warning page 239

Next qualification of this module is due in x day(s) (due Warning page 239

date is [date]).

Next qualification of this module is overdue (due date Warning page 239

was [date]).

Next qualification of this module is overdue (due date Error page 239

was [date]). Module may no longer be used.

Next qualification of this module was due on [date]. Warning page 239

Allowing x more grace day(s).

Next service of this module is due in x day(s) (due date is | Warning page 240

[date]).

Next service of this module is overdue (due date was Warning page 240

[date]).

No chip card in the reader for the column x. Error page 241

No response from x for x seconds. Warning page 241

No response from x for x seconds. Device disconnected. | Abort page 241

Operating columns above 70 °C could affect column Warning page 242

performance. Verify recommended column operating

conditions before setting temperature above 70 °C.

Parameter x value exceeded its allowed range. Set to Warning page 242

closest valid value y.

Primary property “x” is already assigned and cannot be Error page 243

changed.

Properties cannot be changed. A chip card has not been | Error page 243

inserted properly. Check the CardState property for all

cards and reinsert those indicating “BusBlocked.”

Properties cannot be changed if the compartment dooris | Error page 244

open.
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TC-Related Audit Trail Error Message Default Severity | See
Level

Properties cannot be changed—there is no card in the Error page 244

card reader.

Raw data file x cannot be created. Warning page 244

Raw data file x cannot be created. Continuing with Warning page 244

network failure protection.

Raw data file x cannot be written. Warning page 244

Raw data file x cannot be written. Continuing with Warning page 244

network failure protection.

Starting data acquisition manually will overwrite any data | Warning page 245

which has been acquired so far.

TC—Firmware download failed. Abort page 230

TC is not remote. Abort page 235

The command can format only chip cards with an invalid | Error page 245

data structure.

The communication interface is closed. Reconnect the Error page 245

instrument.

The compartment door is open; a batch or a program Warning page 246

may need to wait until the door has been closed. Please

close the door.

The counter [name] (value: x) has exceeded its limit (y). Warning page 246

Module should no longer be used. Replace the [name].

The data format stored on the chip card is unsupported Error page 246

(format version x).

The injections limit for the column has been exceeded. Warning page 247

The injections limit will be exceeded for the column x. Warning page 247

The nominal temperature must be set within the current Error page 247

limits.

The nominal temperature value is out of range defined by | Error page 247

the active column ID.

The oven is not fully operable yet. Check the values of Error page 248

“Standby,” “Ready,” “Door,” and “CardState.”

The primary column ID property “x” will be changed. The | Warning page 248

property can't be changed in the future.
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TC-Related Audit Trail Error Message Default Severity | See
Level

The upper limit must be higher than the lower limit. Error page 249

The Warning threshold must be higher than the Limit Error page 249

threshold.

The Warning threshold must be lower than the Limit Error page 249

threshold.

There was already an AcqOff command for this channel Warning page 250

before.

There was already an AcqOn command for this channel Warning page 250

before.

This function cannot be adjusted by the user. Abort page 250

This operation may affect the oven's operation on Warning page 250

timebase x, which is currently running a batch.

Two AcqOn commands for the same channel. The Error page 250

second chromatogram will overwrite the first.

Unknown error code. Warning page 251

Unknown format of the card data. Error page 251

USB/LAN communication error. Please check Abort page 235

communication cable and instrument's power.

Value for [name] parameter is not within valid range. Warning page 242

Value passed (x) will be substituted by y.

Value x replaced by valid table entry y. Warning page 242

X position error. Abort page 251

You do not have the privilege to approve the module's Error page 252

qualification.

You do not have the privilege to change the performance | Error page 252

limits.

You do not have the privilege to change the qualification | Error page 252

intervals.
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8.2 Noisy Baseline

Eluent is contaminated

1. Clean all eluent reservoirs thoroughly (inside and out) with ASTM Type I
(18 megohm-cm) filtered and deionized water and dry with clean,
particulate-free air. If a reservoir still appears dirty, or if there is a slimy
film on the interior, follow the cleaning instructions in Section 9.2.

2. Flush the system with ASTM Type I (18 megohm-cm) filtered and
deionized water.

3. Replace all end-line filters (P/N 045987). See Section 4.4 for instructions.
4. Prepare new stock solution.

5. Prepare fresh eluent. To ensure eluent purity, prepare all eluents with
spectro-grade eluents, reagent-grade chemicals, and ASTM Type I
(18 megohm-cm) filtered and deionized water.

DP/SP not properly primed
Prime the pump (see Section 9.3).
Piston seal is damaged

If the piston seal is damaged, it allows liquid leaks. Leaks are usually visible,
and thus easily detected. If necessary, replace the piston seal (see Section 9.5).

Inadequate system or cell backpressure

Add backpressure tubing to the cell outlet (see Section 9.23.4) or to the pump
(if no column is installed).

(EG Only) System backpressure is below 14 MPa (2000 psi)

When the EG is installed, the optimal system backpressure is 16 MPa
(2300 psi). Low system backpressure may cause high baseline noise as the
eluent concentration increases in the gradient. To correct this, install a
backpressure coil in the EG after the RFIC Eluent Degasser (see

Section 9.15).

Flow system leak ahead of cell

Check all fittings and liquid lines for leaks. Tighten or, if necessary, replace
all liquid line connections (see Section 9.17).

178
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Rapid changes in ambient temperature

Make sure the column is installed in a thermostatically controlled
compartment and the compartment door is closed.

Insufficient system equilibration following changes to operating
parameters; especially apparent when operating at high sensitivities

Allow a longer system equilibration time (up to 2 hours) before starting
operation.

Noisy Baseline: CD Only

Incorrect suppressor operating conditions

Refer to the suppressor manual for troubleshooting information. Suppressor
manuals are included on the Dionex Reference Library CD-ROM
(P/N 053891).

Cell above or below temperature
Contact Dionex for assistance.
Trapped gases in cell

Release any trapped gases in the cell by loosening the lines to and from the
cell and then retightening them. Also loosen and retighten the fittings to and
from the suppressor eluent ports.

Detector electronics not functioning correctly

Run the detector dummy cell diagnostics from the Wellness panel (see
Section 9.23).

Inappropriate suppressor operating conditions

Refer to the suppressor manual for the correct operating conditions.
Suppressor manuals are included on the Dionex Reference Library CD-ROM
(P/N 053891).

Temperature compensation setting not optimized
Optimize the selected setting (see Section 2.15).
Inadequate system backpressure

Add backpressure tubing to the cell outlet (see Section 9.23.4).
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Noisy Baseline: ED Only

(DC Amperometry and Integrated Amperometry modes) Air bubbles
trapped inside cell

While wearing gloves and eye protection and with the pump running and all
plumbing connected, generate a slight temporary backpressure by putting
your finger over the end of the cell outlet tubing for 2 to 3 seconds. Repeat 2
or 3 times. If the baseline does not improve, check the other causes of baseline
instability described in this section.

Do not block the end of the cell outlet tubing for longer than the

recommended 2 to 3 seconds. Doing so creates high backpressure,

which can break the reference electrode glass membrane.

NOTE To prevent air from becoming trapped in the cell in the
future, increase the backpressure on the cell by
connecting backpressure tubing to the cell outlet. The
backpressure limit for the ED cell is 690 kPa (100 psi).
Do not exceed this limit.

(DC Amperometry and Integrated Amperometry modes) Frequent,
random spikes in the baseline

The reference electrode diaphragm is plugged. First, try regenerating the
reference electrode frit by soaking the electrode in a solution of 1 M KCl plus
1 M HCI. If this does not eliminate the spiking, replace the electrode

(P/N 061879).

(DC Amperometry and Integrated Amperometry modes) Regular
baseline oscillation on high-sensitivity ranges

Reconnect the short length of titanium tubing to the cell inlet (see
Figure 2-22).

(DC Amperometry and Integrated Amperometry modes) Dirty or pitted
conventional (nondisposable) working electrode

Polish the working electrode (see Section 9.24.3). If you are using a
disposable electrode, replace it.

(Integrated Amperometry mode) Regular baseline oscillations

1. Check the pump pressure plot to verify that the pump is working properly.

180
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2. Air bubbles may be trapped inside the cell. While wearing gloves and eye
protection, generate a slight temporary backpressure by putting your
finger over the end of the cell outlet tubing for 2 to 3 seconds. Repeat 2 or
3 times. If the baseline does not improve, check the other causes of
baseline instability described in this section.

Do not block the end of the cell outlet tubing for longer than the
recommended 2 to 3 seconds. Doing so creates high backpressure,
which can break the reference electrode glass membrane.

NOTE To prevent air from becoming trapped in the cell in
the future, increase the backpressure on the cell by
connecting backpressure tubing to the cell outlet.
The backpressure limit for the ED cell is 690 kPa
(100 psi). Do not exceed this limit.

3. The water used to prepare the eluent contains trace contaminants. Remake
the eluent, using ASTM Type I (18 megohm-cm) filtered and deionized
water containing no contaminants.

8.3 Poor Retention Time Reproducibility

® Liquid leaks

1. Check for leaks from the piston seals. Replace the piston seal on any head
with a leak (see Section 9.5).

2. Check for leaks throughout the remainder of the system, including the
check valves, injection valve, and columns. Tighten or replace fittings as
needed.

* DP/SP not primed
Prime the pump (see Section 9.3).
* Liquid lines incompletely flushed after an eluent change

Attach a 10 cc syringe (P/N 054578) to the waste port on the priming valve.
Open the priming valve (turn the knob one-half turn counterclockwise). Draw
at least 20 mL of the new eluent through the liquid lines before operation.
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Inoperative eluent proportioning valve (gradient pump only)

The proportioning valve assembly should be replaced. Contact Dionex for
assistance.

Inoperative check valves
Replace the check valve cartridges (see Section 9.4).
Insufficient mixing (gradient pump only)

The static mixer may be dirty or contaminated. Flush with IPA (isopropyl
alcohol). If this does not eliminate the problem, install a new mixer (GM-3,
P/N 042126; GM-4, P/N 049135).

Eluent is contaminated

1. Clean all eluent reservoirs thoroughly (inside and out) with ASTM Type I
(18 megohm-cm) filtered and deionized water and dry with clean,
particulate-free air. If a reservoir still appears dirty, or if there is a slimy
film on the interior, follow the cleaning instructions in Section 9.2.

2. Flush the system with ASTM Type I (18 megohm-cm) filtered and
deionized water.

3. Replace all end-line filters (P/N 045987). See Section 4.4 for instructions.
4. Prepare new stock solution.

5. Prepare fresh eluent. To ensure eluent purity, prepare all eluents with
electrochemical-grade chemicals, and ASTM Type I (18 megohm-cm)
filtered and deionized water.

Problem unrelated to the pump

1. The eluent concentration may be wrong, or the eluent may have been
prepared with impure chemicals/eluents or water. To ensure eluent purity,
prepare all eluents with spectro-grade eluents, reagent-grade chemicals,
and ASTM Type I (or better) filtered and deionized water.

2. The column may be the source of the problem. Refer to the column
manual for troubleshooting assistance. Column manuals are provided on
the Dionex Reference Library CD-ROM (P/N 053891).

3. The injection valve may be the source of the problem. Rebuild the
injection valve (see Section 9.19).
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8.4

8.5

8.6

Peak Retention Times Are Too Early

Eluent concentration setting is too high

The correct eluent concentration setting depends on several factors (the flow
rate, EluGen cartridge type, etc.). Refer to Section 4.7 for a list of valid
concentration ranges for the cartridges, and then edit the program as required.

DP/SP flow rate is too low
Increase the DP/SP flow rate.
Inoperative eluent proportioning valve (gradient pump only)

The proportioning valve assembly should be replaced. Contact Dionex for
assistance.

Peak Retention Times Are Too Late

Eluent concentration setting is too low

The correct eluent concentration setting depends on several factors (the flow
rate, EluGen cartridge type, etc.). Refer to Section 4.7 for a list of valid
concentration ranges for the cartridges, and then edit the program as required.

DP/SP flow rate is too high
Decrease the DP/SP flow rate.
Inoperative eluent proportioning valve (gradient pump only)

The proportioning valve assembly should be replaced. Contact Dionex for
assistance.

No Peaks

EG power is not turned on
1. Check that the POWER button on the front of the EG is turned on.
2. Check that the EG main power switch (on the rear panel) is turned on.

3. Check that the main power cord is plugged into both the EG rear panel
connector and the power source. Check that the wall outlet has power.
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Injection valve is not actuating or the sample loop is plugged

1. Test the valve by manually switching the position from the
Detector/Chromatography tab on the panel tabset.

2. Check the sample loop for blockage. Clean or replace the loop if needed.
Detector not properly installed

CD: An electronics connector on the back of the detector plugs into a
receptacle on the detector compartment. Push on the detector to make certain
the connector is securely connected (see Figure 8-1).

Push here to ensure that the detector’s
electrical connection is secure.

Figure 8-1. Conductivity Detector Connection

ED: Verify that the signal cables from the cell are connected to the detector
block (see Figure 8-2). In addition, an electronics connector on the back of the
detector plugs into a receptacle on the detector compartment. Push on the
detector to make certain the connector is securely connected.

Push here to ensure that the detector’s
electrical connection is secure.

Figure 8-2. Electrochemical Detector Connection
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ED Only
o (Cellis off

Turn on the cell from the Control panel in Chromeleon or Chromeleon
Xpress.

8.7 Tailing Peaks

* Excess tubing void volumes
Check tubing connections for void volumes
* (CD) Long tubing lengths connecting
Minimize all tubing lengths between the injection valve and the detector.

e (DC Amperometry and Integrated Amperometry modes) Dirty or pitted
conventional (nondisposable) working electrode

Clean the working electrode with water and dry with pressurized air or
nitrogen.

Polish the working electrode (see Section 9.24.3). If you are using a
disposable electrode, replace it.

8.8 Low System Backpressure

* Loose fitting

Make sure there are no liquid leaks in the flow system. Check tubing
connections throughout the system (including the check valves, injection
valves, and columns) and tighten or replace fittings as needed.

® RFIC Eluent Degasser tubing is ruptured

If flow from the EG waste line is normal but there is no flow through the
columns, the tubing assembly inside the RFIC Eluent Degasser has ruptured.
Replace the degasser (see Section 9.14).

¢ Internal EluGen cartridge leak (from membrane barrier)

Leakage from the membrane barrier may trip the DP/SP low pressure limit
and shut down the pump. If all other causes of the low system pressure have
been eliminated, replace the EluGen cartridge (see Section 9.12).
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NOTE The EG leak sensor cannot immediately detect leakage
from the membrane barrier because these leaks exit the
EG through the vent line.

8.9 High System Backpressure

Restriction in the system plumbing

1.

Begin pumping eluent through the system (including the columns) at the
flow rate normally used.

Work backward through the system, beginning at the flow cell exit. One
at a time, loosen each fitting and observe the pressure. The connection at
which the pressure drops abnormally indicates the point of restriction. If
the EluGen cartridge is the source of the high backpressure, replace the
outlet frit as instructed in the EluGen cartridge manual. The manual is on
the Dionex Reference Library CD-ROM (P/N 053891).

If the restriction has caused such high pressure that the system cannot be
operated, you must work forward through the system, adding parts one at
a time until an abnormal pressure increase (and hence, the restriction) is
found.

TC temperature stabilizer is blocked

Rinse the temperature stabilizer and the temperature stabilizer inlet line, using
an appropriate solvent. If necessary, replace the temperature stabilizer
(standard bore, P/N 064548; microbore, P/N 064650).

8.10 Low Detector Output

Insufficient sample injected

Increase the injection size or concentration.

ED Only

Working electrode fouled

1.
2.

If a disposable working electrode is being used, replace the electrode.

For conventional (nondisposable) electrodes, clean the working electrode
with ASTM Type I (18 megohm-cm) filtered and deionized water. Dry
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with pressurized air or nitrogen. If the electrode is pitted, polish the
electrode (see Section 9.24.3).

3. Check the value of the reference potential shift. See “Using a Digital
Voltmeter to Determine Reference Potential Shift” on page 226. If the
value fluctuates by more than 30 mV, electrode passivation may occur
because potentials that are too high are being applied. Recalibrate the
reference electrode (see Section 9.24.5). If the problem persists, replace
the reference electrode (see Section 9.24.4).

Analog Output Option

Analog output range set too high

Select a more sensitive analog output range.

8.11 High Background

CR-TC is contaminated

Clean the trap column as instructed in the CR-TC manual. The manual is
included on the Dionex Reference Library CD-ROM (P/N 053891).

Wrong eluent

Check that you are using the correct eluent for your application. For ED
detectors, verify that the pH readout is correct for your eluent.

Background signal not offset from detector signal

Before injecting sample, allow the background signal to equilibrate, and then
press Autozero on the Control panel in Chromeleon or Chromeleon Xpress.

CD Only

Background not suppressed by suppressor

Verify that the suppressor is turned on and the current is set to the correct
value. Refer to the suppressor manual for additional troubleshooting
guidance. Suppressor manuals are included on the Dionex Reference Library
CD-ROM (P/N 053891).

Regenerant fails to suppress background

Use a higher regenerant flow rate. Refer to the suppressor manual for the
suggested regenerant flow rate for your application.
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ED Only

(Integrated Amperometry mode) Excessive number or length of
integration intervals and/or incorrect potential for the integration

Verify that the length and potential of the integration interval is correct (refer
to the column manual for the settings required for your application). Column
manuals are included on the Dionex Reference Library CD-ROM

(P/N 053891).

(DC Amperometry and Integrated Amperometry modes) Amperometry
cell working electrode shorted to counter electrode

Clean the working electrode with water and dry with pressurized air or
nitrogen.

Remove any precipitate on the counter electrode by cleaning the spot directly
opposite the working electrode with a lint-free tissue.

(DC Amperometry and Integrated Amperometry modes)—Leak between
gasket and electrode, or between gasket and cell body

Remove any precipitate with water and a lint-free tissue and then install a new
gasket (see Section 9.24.2).

Turn the PEEK yoke knob (see Figure 9-33) a full 360 degrees to completely
engage the knob.
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8.12 Troubleshooting DP/SP Error Messages

If any of the following alarm conditions occurs, a message is displayed in the
Chromeleon or Chromeleon Xpress Audit Trail.

@ A program with this name already exists.
This error occurs if you attempt to save a modified Chromeleon or
Chromeleon Xpress program under the name of an existing program.
To troubleshoot:

Enter a new name for the modified program or select Save to save your
changes under the existing program name.

@ Abnormal drive current for x.x seconds.
If this error occurs, the tubing between the pump heads may be blocked or the
fitting may be overtightened.
To troubleshoot:

Inspect the tubing for blockage or crimping and replace if needed. Be careful
to not overtighten the fitting. If the message appears again, contact Dionex for
assistance.

@ Camshaft index too early.
_Or_

@ Camshaft index too late.

This error is caused by an internal error in the pump drive mechanism.
To troubleshoot:

Turn off the DP/SP power for 30 seconds and then turn it on again. If the error
message appears again, contact Dionex for assistance.
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Camshaft sensor always alight.
_Or_
Camshaft sensor missing or dark.

This error is caused by an internal error in the pump drive mechanism.
To troubleshoot:

Turn off the DP/SP power for 30 seconds and then turn it on again. If the error
message appears again, contact Dionex for assistance.

Degasser malfunction.

The vacuum degassing module monitors the vacuum system continuously. If a
a problem is detected, this error occurs.

To troubleshoot:

1. Check all tubing connections to the vacuum degassing module for
leakage; tighten loose fitting connections.

2. Turn off the DP/SP power for 30 seconds and then restart the pump.

3. Ifthe message appears again, the vacuum degassing module should be
replaced. Contact Dionex for assistance.

Excessive drive current. Camshaft x.x.

This error occurs if the drive current is above the allowed value. When this
message appears, the DP/SP stops running.

To troubleshoot:

One or more tubing connections may be plugged, blocked, or crimped. Check
all tubing connections and replace as needed (see Section 9.1). Be careful not
to overtighten fittings.
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@ Invalid flow value.

This error occurs if you enter an invalid value for the DP/SP flow rate in
Chromeleon or Chromeleon Xpress.

To troubleshoot:
Select a flow rate within the DP/SP flow rate range (0.001 to 10.0 mL/min).

@ Leak detected.

This error occurs if the DP/SP leak sensor detects a liquid leak inside the
enclosure. When this error occurs, the pump stops running.

To troubleshoot:

To find and eliminate the source of the leak, see Section 8.15.
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Left-hand pump block carryover pressure is too high.

_Or_

Right-hand pump block carryover pressure is too high.
This error occurs if the pressure in the primary pump head exceeds the

maximum allowed. (“Right-hand” refers to the bottom pump; “left-hand”
refers to the top pump in a dual-pump module.)

To troubleshoot:

1. Make sure that the tubing between the pump heads and the tubing leading
to the priming/outlet block is not plugged or blocked. Replace tubing
connections as needed.

2. Inspect the outlet check valve for blockage. Replace the check valve
cartridge if needed (see Section 9.4).

Motor malfunction.

This error occurs if an internal error in the pump drive mechanism occurs.
To troubleshoot:

Turn off the DP/SP power for 30 seconds, and then turn on the power again. If
the error message appears again, contact Dionex for assistance.

Motor position error. The motor is overloaded.

This error occurs if the pump motor is overloaded.
To troubleshoot:

1. One or more tubing connections may be plugged or blocked. Check all
tubing connections and replace as needed (see Section 9.1).

2. Ifthe “Upper pressure limit exceeded message” is also displayed, refer to
page 196 for additional troubleshooting steps.
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@ Pressure fallen below lower limit.

This error occurs if the DP/SP pressure falls below the low pressure limit
specified in Chromeleon or Chromeleon Xpress.

To troubleshoot:

1.
2.

The eluent supply may be depleted. Refill any empty eluent reservoirs.

Check all eluent lines for air bubbles. If air is trapped in a line, replace the
end-line filter (P/N 045987). See Section 4.4 for instructions. Verify that
the end of each filter extends to the bottom of the reservoir and is
submerged in eluent. Prime the pump (see Section 9.3).

Eluents may be insufficiently degassed. Check the vacuum degassing
module.

Check all tubing connections for leaks; tighten loose fitting connections.

A check valve may be defective. Replace the check valve cartridges (see
Section 9.4) and then prime the pump (see Section 9.3).

@ Rear-seal wash system has run out of wash solution.

This error occurs only when the cap on the seal wash reservoir is equipped
with a drop sensor and the sensor does not detect any wash solution when
piston seal washing is activated.

To troubleshoot:

1.

Refill the reservoir with wash solution, if necessary. ASTM Type |
(18 megohm-cm) filtered and deionized water is usually appropriate.

Verify that the tubing is engaged in the peristaltic pump (see Section 4.5).
The tubing should not be plugged or crimped. Replace the tubing as
needed (see Section 9.1).

Clean the sensor on the reservoir with water or solvent.

Check for leaks at connections throughout the pump module; tighten or
replace any leaking fittings. Replace any tubing that is plugged or
damaged.
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Relay 4 is configured for inject synchronization. Please
change pump configuration.

This error occurs if you attempt to use relay 4 as a standard relay in a
Chromeleon or Chromeleon Xpress program, although the relay has been set
to synchronize the gradient with the autosampler sample injection.

To troubleshoot:

Define the relay as a standard relay or specify a different relay for use in the
program.

The maximum purge pressure was exceeded.

If the DP/SP pressure exceeds 5 MPa (725 psi) during priming, this error
occurs and the priming process is aborted.

To troubleshoot:

1. Verify that the priming valve is open and then reprime the pump. (To open
the valve, turn the knob one-half turn counterclockwise.)

2. Check fittings for overtightening. Check tubing for crimping and replace
it as necessary. Be careful not to overtighten fittings.

The pressure in the left-hand working cylinder exceeded the
safety limit.

_Or_

The pressure in the right-hand working cylinder exceeded the
safety limit.

_Or_

The system pressure exceeded the safety limit.

This error may be caused by a blockage in the system or by a problem with
the column. (“Right-hand” refers to the bottom pump; “left-hand” refers to the
top pump in a dual-pump module.)
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To troubleshoot:

1.

Check all tubing connections for signs of blockage and replace it as
needed. Be careful not to overtighten fittings.

As columns age, their backpressure increases. It may be necessary to
compensate for this by increasing the high pressure limit. If the column is
the source of the high backpressure, clean the column. (Refer to the
column manual provided on the Dionex Reference Library CD-ROM
(P/N 053891) for instructions.) If this does not eliminate the problem,
replace the column.

Observe a run to see whether the high pressure limit is triggered when
injection occurs; if it is, the injection valve may be the source of the
blockage (i.e., the rotor seal or stator may need to be replaced). Contact
Dionex for assistance.

@ The rear-seal leak count is x.x (counted drops) and has
exceeded the limit of y.y (leak detection threshold).

This error occurs when the cap on the seal wash reservoir is equipped with a
drop sensor and the number of drops of wash solution detected by the sensor
while the peristaltic pump is idle (55 minutes per hour) exceeds the leak
detection threshold.

To troubleshoot:

L.

Inspect the piston seals for leakage. Replace the piston seals and O-rings
as needed (see Section 9.5).

Increase the value for the rear-seal leak threshold:

a. In Chromeleon or Chromeleon Xpress, select Command on the
Control menu or press the F8 key.

b. Inthe Commands dialog box, select the pump name.
Select the RearSealL.eakCounter command.

d. Enter a new value and click Execute.
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@ The rear-seal leak sensor is malfunctioning.

This error occurs only when the cap on the seal wash reservoir is equipped
with a drop sensor and the sensor is very dirty.

To troubleshoot:
1. Clean the sensor electrodes with water or solvent.

2. [If the message appears again, the leak sensor may be defective. Contact
Dionex for assistance.

This function cannot be adjusted by the user.

This error occurs if you attempt to change a parameter that users are not
allowed to adjust.

To troubleshoot:

Only Dionex Service Representatives can change this parameter.

Upper pressure limit exceeded.

This error occurs if the upper pressure limit specified in the program is
exceeded. The running batch is aborted (default) and this message appears.

To troubleshoot:

1. Check all tubing connections for signs of blockage; replace as needed (see
Section 9.1).

2. As columns age, their backpressure increases. It may be necessary to
compensate for this by increasing the high pressure limit. If the column is
the source of the high backpressure, clean the column. (Refer to the
column manual provided on the Dionex Reference Library CD-ROM
(P/N 053891) for instructions.) If this does not eliminate the problem,
replace the column.

3. Observe a run to see whether the high pressure limit is triggered when
injection occurs; if it is, the injection valve may be the source of the

196

Doc. 065031-04 1/08



8 « DP/SP Troubleshooting

blockage (i.e., the rotor seal or stator may need to be replaced). Contact
Dionex for assistance.

8.13 DP/SP Does Not Start

¢ Power is off
Check that the main power switch on the DP/SP rear panel is turned on.
Press the POWER button on the front of the DP/SP to turn on the pump.
* Flow rate is set to zero
Select a Flow rate on the Chromeleon or Chromeleon Xpress Control panel.
®  While being primed, pump starts briefly and an alarm sounds

If the high pressure limit was tripped, check that the priming valve on the
secondary pump head is opened (see Figure 2-3). To open the valve, turn the
knob one-half turn counterclockwise.

If the low pressure limit was tripped:

1. Verify that the Minimum Pressure setting is several hundred psi below
the Current Pressure reading on the Chromeleon or Chromeleon Xpress
Control panel.

2. Make sure there are no liquid leaks in the flow system.

3. Make sure the priming valve is closed (see Figure 2-3). To close the
valve, turn the knob clockwise until closed. Tighten no more than
fingertight.

Do not use any tools to tighten the priming valve! Overtightening may
destroy the cap seal. Open or close the priming valve only when the
system pressure is down.
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8.14 DP/SP Stops

®* Program (or other remote input) instructed the pump to stop

If no error message is displayed in the Audit Trail, the DP/SP was probably
instructed to stop by the Chromeleon or Chromeleon Xpress program, the
computer, or other remote signal source. If you do not want the pump to stop,
take the appropriate preventive action (edit the program, etc.).

* Low pressure limit was tripped

1.

Verify that the Minimum Pressure setting is several hundred psi below
the Current Pressure reading on the Chromeleon or Chromeleon Xpress
Control panel.

Make sure there are no liquid leaks in the flow system.

Check the Eluent Level Display on the Chromeleon or Chromeleon
Xpress Control panel to verify that eluent is present in the selected
channel. If the eluent reservoir is empty, refill it (or select a channel that
does have eluent). Prime the pump before resuming operation (see
Section 9.3).

Make sure the priming valve is closed (see Figure 2-3). To close the
valve, turn the knob clockwise until closed. Tighten no more than
fingertight.

Do not use any tools to tighten the priming valve! Overtightening may
destroy the cap seal. Open or close the priming valve only when the
system pressure is down.

* High pressure limit was tripped

1.

Make sure that no tubing is plugged or overtightened. To determine the
source of the high backpressure, isolate segments of the flow path:

Remove the pump outlet tubing at the injection valve.

b. Press the POWER button on the front of the DP/SP to turn on the
pump.

c. Set the Flow rate to 1.0 mL/min on the Chromeleon or Chromeleon
Xpress Control panel and record the backpressure.

d. One at a time, reconnect each component of the flow path. If
reconnecting a component causes an abnormal increase in
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backpressure, replace the component. Replace as many components
as necessary to resume operation at the standard operating
backpressure.

2. As columns age, their backpressure increases. It may be necessary to
compensate for this by increasing the high pressure limit. If the column is
the source of the high backpressure, clean the column. (Refer to the
column manual provided on the Dionex Reference Library CD-ROM
(P/N 053891) for instructions.) If this does not eliminate the problem,
replace the column.

3. Observe a run to see whether the high pressure limit is triggered when
sample is injected; if it is, the injection valve may be causing a blockage
(i.e., the rotor seal or stator may need to be replaced). Contact Dionex for
assistance.

* Electrical connections incorrectly installed

The electrical cables may not be properly installed. Contact Dionex for
assistance.

NOTE The ICS-3000 Ion Chromatography System electronics
components cannot be serviced by the user.

8.15 DP/SP Liquid Leaks/Leak Alarm

NOTE After eliminating the source of a leak, always dry the
leak sensor thoroughly. If the leak sensor is not dry, it
will remain activated and will continue to report a leak
to the Audit Trail.

® Defective piston seal

Check the pump heads for leaks. If there is any leakage, tighten the fitting
connections just enough to stop the leak. Dry the components. If the pump
head continues to leak, replace the piston seal (see Section 9.5).

® Leaking check valve

If the leaking check valve is securely tightened but allows leaks despite this,
the valve is defective. Replace both check valve cartridges (see Section 9.4).
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If the leaking check valve is loose, follow these steps to tighten it:
1. Turn off the pump.
2. Loosen the check valve enough to allow it to turn freely.

3. Tighten the check valve fingertight, and then tighten it one-quarter turn
with a 1/2-inch wrench.

4. If the check valve continues to leak, tighten it an additional one-quarter
turn with the 1/2-inch wrench.

5. If'the check valve continues to leak, it is defective. Replace both check
valve cartridges (see Section 9.4).

Eluent proportioning valve leaks (gradient pump only)

Tighten loose fittings. If there are no loose fittings, the proportioning valve
assembly should be replaced. Contact Dionex for assistance.

Priming valve knob leaks

If leaks occur when the priming valve knob is open, close the knob completely
and then open it one-half to three-quarters turn. If this does not stop the
leakage, replace the seal in the priming valve knob (see Section 9.8).

If leaks occurs when the priming valve knob is closed, either the pump head
or the knob is damaged and should be replaced. Contact Dionex for
assistance.

Excessive system backpressure

If system backpressure is substantially higher than the normal operating
backpressure for the currently configured system (including the column),
tubing may be plugged or overtightened. Follow the procedure below to
isolate segments of the flow path and determine the sources of the high
backpressure.

1. Remove the pump outlet tubing at the injection valve.
2. Press the POWER button on the front of the DP/SP to turn on the pump.

3. Set the Flow rate to 1.0 mL/min on the Chromeleon or Chromeleon
Xpress Control panel and record the backpressure.

4. One at a time, reconnect each component (tubing, fittings, etc.) of the
flow path. If reconnecting a component causes an abnormal increase in
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backpressure, replace the component. Replace as many components as
necessary to resume operation at the standard operating backpressure.

8.16 Vacuum Degassing Module Low Vacuum

® Leak in the vacuum degassing module

Check all tubing connections for leakage; tighten loose fitting connections.

8.17 Vacuum Degassing Module Does Not Run

® Electrical connections incorrectly installed
There may be a problem with the connections from the vacuum degassing
module to the CPU board. Contact Dionex for assistance.

NOTE The ICS-3000 Ion Chromatography System electronics
components cannot be serviced by the user.

8.18 DP/SP Digital /0 Port Inoperative

* TTL input-related error

1. The TTL input mode must match the signal type output by the device
connected to the pump. Check the user’s manual for the device to verify
that the correct signal type is selected.

2. A programming error occurred in the device sending the signal. Refer to
the user’s manual for the device for troubleshooting assistance.

¢ TTL/Relay output-related error

1. A programming error occurred in the device sending the signal. Refer to
the user’s manual for the device for troubleshooting assistance.

2. The device being triggered may require a TTL input, not a relay. Connect
the device to a pump TTL output.
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8.19 Troubleshooting EG Error Messages

If any of the following alarm conditions occurs, a message is displayed in the
Chromeleon or Chromeleon Xpress Audit Trail.

CR-TC1 over current.
_Or_
CR-TC2 over current.

This error occurs when the current applied to the CR-TC exceeds the
maximum current allowed. (The CR-TC current is automatically turned off to
prevent damage to the CR-TC.) This error may also occur if liquid flow to the
CR-TC is interrupted.

To troubleshoot:

1. Check the CR-TC cable connection to the electrical bulkhead (see
Figure 2-8).
2. Refer to Section 8.23 to determine why liquid flow stopped.

3. [If the error message appears again, contact Dionex for assistance. The
CR-TC control electronics may have malfunctioned.

NOTE The ICS-3000 Ion Chromatography System
electronics components cannot be serviced by the
user.

CR-TC1 stopped due to zero flow.

_Or_

CR-TC2 stopped due to zero flow.

This message appears if you turn off the pump flow while the EluGen

cartridge current (and CR-TC) are on. (The CR-TC current is automatically
turned off to prevent damage to the CR-TC.)
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To troubleshoot:

If the pump stopped unexpectedly, follow the troubleshooting steps in
Section 8.23.

@ EG1 cartridge disconnected.
_Or.
@ EG2 cartridge disconnected.

This error occurs if Chromeleon or Chromeleon Xpress sends a command to
set an EG parameter when the EluGen cartridge is disconnected.

To troubleshoot:
1. Connect the EluGen cartridge cable connection to the electrical bulkhead
(see Figure 2-8).

2. Ifthe error message appears again, contact Dionex for assistance. The
EluGen cartridge control electronics may have malfunctioned.

NOTE The ICS-3000 Ion Chromatography System
electronics components cannot be serviced by the
user.

@ EGH1 invalid concentration.
_Or_
@ EG2invalid concentration.

This error occurs if the eluent concentration is outside 0.10 to 100 mM, the
range allowed by the EG. This may indicate corrupted memory or a problem
in the EG Moduleware (the instrument control firmware installed in the EG).

To troubleshoot:
Contact Dionex for assistance.
NOTE The ICS-3000 Ion Chromatography System electronics

components and Moduleware cannot be serviced by the
user.
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@ EG1 invalid flow.
_Or_

@ EG2invalid flow.
This error occurs if the flow rate is set to a value the EG does not support. The
DP/SP flow rate range is 0.001 to 10.0 mL/min; however, when an EG is

installed, the allowed range is 0.01 to 3.00 mL/min. The recommended
operating range is 0.4 to 2.00 mL/min.

To troubleshoot:

Set the flow rate to a value within the allowed range.

EG1 invalid flow rate-concentration.
-Or_
EG2 invalid flow rate-concentration.

This error occurs if the selected concentration is too high for the current flow
rate.

To troubleshoot:

Set the flow rate to a value within the allowed range. The allowable eluent
concentration for a particular application depends on several factors: the flow
rate, suppressor type, EluGen cartridge type, and cartridge configuration. For
details, refer to Section 4.7.

EG1 over current.
_Or_

EG2 over current.

This error occurs when the current applied to the EluGen cartridge exceeds
the maximum current allowed. (The EluGen current is automatically turned
off to prevent damage to the cartridge.) This error may also occur if the liquid
flow to the cartridge is interrupted.
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To troubleshoot:

1. Connect the EluGen cartridge cable connection to the electrical bulkhead
(see Figure 2-8).

2. Refer to Section 8.23 to determine why there is no flow.

3. If the error message appears again, contact Dionex for assistance. The
cartridge control electronics may have malfunctioned.

NOTE The ICS-3000 Ion Chromatography System electronics
components cannot be serviced by the user.

EG1 over power.

_Or_

EG2 over power.

This error occurs when, in order to maintain the selected current, the power

supply is required to supply a higher voltage than the EluGen cartridge can
support.

To troubleshoot:

Replace the EluGen cartridge (see Section 9.12).

EG1 over voltage.
_Or_

EG2 over voltage.
This error occurs when the current applied to the EluGen cartridge exceeds
the maximum current allowed. (The EluGen current is automatically turned

off to prevent damage to the cartridge.) This error may also occur if the liquid
flow to the cartridge is interrupted.

To troubleshoot:

1. Connect the EluGen cartridge cable connection to the electrical bulkhead
(see Figure 2-8).

2. Refer to Section 8.23 to determine why there is no flow.
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3. If the error message appears again, contact Dionex for assistance. The
EluGen cartridge control electronics may have malfunctioned.

NOTE The ICS-3000 Ion Chromatography System electronics
components cannot be serviced by the user.

Leak sensor wet.

This error occurs when liquid accumulates in the drip tray in the bottom of the
EG.

To troubleshoot:

1. Locate the source of the leak by visually inspecting the tubing, fittings,
and components in the EG.

2. Tighten fittings (or replace tubing and fittings) as required (see
Section 9.10). Refer to Section 8.22 for detailed troubleshooting of
various types of leaks.

3. After fixing the leak, dry the drip tray and leak sensor thoroughly to
prevent the leak sensor from triggering additional error messages.

8.20 EG ALARM LED Is Lighted

Leaking fitting

Locate the source of the leak. Tighten or replace liquid line connections as
needed (see Section 9.10).

Blocked or improperly installed waste line

Check the EG waste lines to be sure they are not crimped or otherwise
blocked. Make sure the lines are not elevated at any point after they exit the
EG.

EluGen cartridge leaks

Replace the EluGen cartridge (see Section 9.12).
RFIC Eluent Degasser leaks

Replace the RFIC Eluent Degasser (see Section 9.14).
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EluGen cartridge electrical connection is open

1. Tug gently on the EluGen cartridge electrical cable; the locking connector
should hold the cable in place (see Figure 2-8).

2. Ifthe electrical cable is fully seated but the problem persists, the cartridge
is defective and must be replaced (see Section 9.12).

EluGen cartridge input electrical connection has shorted out

Replace the EluGen cartridge (see Section 9.12).

Electrical error

The EG current and/or voltage may have become unstable. Contact Dionex

for assistance.

NOTE The ICS-3000 Ion Chromatography System electronics
components cannot be serviced by the user.

8.21 EG POWER LED Fails to Light

No power
Check that the POWER button on the front of the EG is turned on.
Check that the EG main power switch (on the rear panel) is turned on.

Check that the main power cord is plugged into both the EG rear panel
connector and the power source. Check that the wall outlet has power.

If the POWER LED still fails to light, contact Dionex for assistance.

8.22 Liquid Leaks in the EG

Leaking fitting

Locate the source of the leak. Tighten or replace liquid line connections as
needed (see Section 9.10).

Blocked or improperly installed waste line

Check the EG waste lines to be sure they are not crimped or otherwise
blocked. Make sure the lines are not elevated at any point after they exit the
EG.
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¢ EluGen cartridge leaks
Replace the EluGen cartridge (see Section 9.12).
* RFIC Eluent Degasser leaks
Replace the RFIC Eluent Degasser (see Section 9.14).

8.23 No Flow

* DP/SP power is off

Turning off the DP/SP automatically turns off the EG and the suppressor.
Current to the CR-TC is automatically turned on and off when the EG power
is turned on and off.

Check that the power to the DP/SP is turned on. Prime the pump (see
Section 9.3) and resume operation.

* DP/SP pressure limit tripped

When a system includes an EG, the high pressure limit for the DP/SP is
21 MPa (3000 psi) and the low pressure limit is 1.4 MPa (200 psi). Verify that
the Current Pressure reading on the Control panel is within this range.

NOTE The EluGen cartridge requires at least 14 MPa
(2000 psi) of backpressure for optimal removal of
electrolysis gas from the eluent produced by the
cartridge. A system backpressure of 16 MPa (2300 psi) is
ideal.

®* RFIC Eluent Degasser tubing is ruptured

If flow from the EG waste line is normal but there is no flow through the
columns, the tubing assembly inside the RFIC Eluent Degasser has ruptured.
Replace the degasser (see Section 9.14).
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8.24 EG Stops Operation

* DP/SP power is off

Turning off the DP/SP automatically turns off the EG and the suppressor.
Current to the CR-TC is automatically turned on and off when the EG power
is turned on and off.

Check that the power to the DP/SP is turned on. Prime the pump (see
Section 9.3) and resume operation.

¢ DP/SP pressure limit tripped

When a system includes an EG, the high pressure limit for the DP/SP is
21 MPa (3000 psi) and the low pressure limit is 1.4 MPa (200 psi). Check that
the system pressure is within this range.

NOTE The EluGen cartridge requires at least 14 MPa

(2000 psi) of backpressure for optimal removal of
electrolysis gas from the eluent produced by the
cartridge. A system backpressure of 16 MPa (2300 psi) is
ideal.

e DP/SP flow rate is too low or too high

Select a flow rate between 0.1 and 3.0 mL/min.
® Electrical error detected (ALARM LED is lighted)

To prevent damage to the EluGen cartridges, the DP/SP automatically turns
off electrical power to the cartridge when excessive current or voltage is
detected. Contact Dionex for assistance.

NOTE The ICS-3000 Ion Chromatography System electronics
components cannot be serviced by the user.
¢ EluGen cartridge is expended
Replace the cartridge (see Section 9.12).
* No communication with Chromeleon or Chromeleon Xpress
1. Check that the POWER button on the front of the EG is turned on.

2. Check that the EG main power switch (on the rear panel) is turned on.
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Check that the main power cord is plugged into both the EG rear panel
connector and the power source. Check that the wall outlet has power.

Check the USB connections. The EG should be connected to the DP/SP
(or other ICS-3000 module) via a USB cable (P/N 960777). In addition,
one module in the system must be connected to the PC on which
Chromeleon or Chromeleon Xpress is installed.

Check that the EG is configured in Chromeleon or Chromeleon Xpress
and is assigned to a timebase.
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8.25 Troubleshooting DC Error Messages

If any of the following alarm conditions occurs, a message is displayed in the
Chromeleon or Chromeleon Xpress Audit Trail.

@ CD cell 1 option disconnected.
_Or_
@ CD cell 1 option disconnected.

This error occurs when the conductivity cell is disconnected.

To troubleshoot:

1. Check the detector connection: An electronics connector on the back of
the detector plugs into a receptacle on the detector compartment. Push on
the upper part of the detector (see Figure 8-3) to make certain the
connector is securely connected.

2. If the error persists, there may be a problem in the detector electronics.
Contact Dionex for assistance.

NOTE The ICS-3000 Ion Chromatography System
electronics components cannot be serviced by the
user.

Push here to ensure the detector’s
electrical connection is secure.

Figure 8-3. Conductivity Detector Connection
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CD cell 1 over safe temperature.

_Or_

CD cell 2 over safe temperature.

This error occurs when the temperature of the specified conductivity detector
is higher than the maximum allowed. This error may occur if the ICS-3000

Ion Chromatography System is operating in an environment in which the
temperature is greater than 40 °C (104 °F).

To troubleshoot:
1. Refer to Section A.12 for environmental specifications.

2. Verity that the compartment setpoint is at least 5 °C less than the CD cell
setpoint.

3. Check the suppressor current setting. Running the suppressor at a higher
current than is recommended for the application can cause heat up of the
CD cell.

Column open circuit.

This error may indicate a problem in the detector electronics. Contact Dionex
for assistance.

Column over safe temperature.

This error occurs when the temperature of the column compartment exceeds
the maximum allowed. This error may occur if the ICS-3000 lon
Chromatography System is operating in an environment in which the
temperature is greater than 40 °C (104 °F).

To troubleshoot:

Refer to Section A.12 for environmental specifications.
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@ Compartment open circuit.

This error may indicate a problem in the detector electronics. Contact Dionex
for assistance.

@ Compartment over safe temperature.

This error occurs when the temperature of the DC lower compartment is
higher than the maximum allowed. This error may occur if the ICS-3000 Ion
Chromatography System is operating in an environment in which the
temperature is greater than 40 °C (104 °F).

To troubleshoot:

Refer to Section A.12 for environmental specifications.

ED cell 1 option disconnected.
-Or.
ED cell 2 option disconnected.

This error indicates that the electrochemical detector is unplugged.

To troubleshoot:

1. Check the detector connections: Verify that the signal cable from the cell
is connected to the appropriate connector on the detector block (see
Figure 8-4). Also, push firmly on the detector to ensure the electronics
connector on the back of the detector is securely connected to the
receptacle on the detector compartment.
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Push here to ensure the detector’s
electrical connection is secure.

Figure 8-4. Electrochemical Detector Connection

2. Ifthe error appears again, contact Dionex for assistance. The detector
electronics may have malfunctioned.

NOTE The ICS-3000 Ion Chromatography System electronics
components cannot be serviced by the user.

@ ED cell 1 working electrode disconnected.
_Or_

@ ED cell 2 working electrode disconnected.
This error occurs when the cable on the working electrode is disconnected
from the cell electronics.

To troubleshoot:

Check the cable connection: Verify that the signal cable from the working
electrode is connected to the detector block (see Figure 8-4).
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-0Or-

-0Or-

-0Or-

High pressure valve 1 error.
High pressure valve 2 error.
High pressure valve 3 error.

High pressure valve 4 error.

This error occurs if a high-pressure valve fails to switch position within
1 second of being toggled. The high-pressure valves are the 6- or 10-port
valves installed in either the DC lower (see Figure 8-5) or upper compartment

(see Figure 8-6).

High-
Pressure
Valve #1

High-
Pressure
Valve #2

High-Pressure
Valve #3

High-Pressure
Valve #4

PN 061747

Figure 8-6. High-Pressure Valves #3 and #4
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To troubleshoot:

L.

If a sequence is being executed, terminate the sequence by selecting Stop
on the Chromeleon or Chromeleon Xpress Control panel.

Turn off the ICS-3000 Ion Chromatography System power briefly by
pressing the POWER button on the front of each module. Then press each
button again to restart the system.

Try to toggle the valve from Load to Inject by pressing the Load and
Inject buttons on the front of the DC.

If the problem persists, contact Dionex for assistance.

Lower door opened.

This message occurs when the door to the lower compartment is opened
during a run.

To troubleshoot:

1.
2.
3.

Verify that the door is fully closed.
Check for—and remove—any obstruction.

If the door is fully closed and the error persists, contact Dionex for
assistance.

Lower leak sensor wet.

The leak sensor is installed in the drip tray at the bottom of the column
compartment (see Figure 9-21). If liquid accumulates in the tray, the sensor
signals the problem and this error message appears.

To troubleshoot:

L.

Locate the source of the leak by visually inspecting the tubing, fittings,
and components.

Tighten fittings or replace tubing and fittings as required. Refer to
Section 8.26 for detailed troubleshooting of various types of leaks.

After fixing the leak, dry the drip tray thoroughly to prevent the leak
sensor from triggering additional error messages.
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@ Reaction coil open circuit.

This error occurs when the reaction coil heater is unplugged from the DC.
To troubleshoot:

1. Check that the reaction coil heater is correctly plugged into the
component panel.

2. If the error persists, the heater may be faulty. Replace the heater
(P/N 061746).

@ Reaction coil over safe temperature.

This error occurs when the temperature of the DC upper compartment is
higher than the maximum allowed. This error may occur if the ICS-3000 Ion
Chromatography System is operating in an environment in which the
temperature is greater than 40 °C (104 °F).

To troubleshoot:

Refer to Section A.12 for environmental specifications.

Suppressor 1 over-current.
_Or_
Suppressor 2 over-current.

This error may be caused by a depleted or dirty suppressor or by a
malfunction in the suppressor controller electronics.

To troubleshoot:

1. Follow the instructions in the suppressor manual to regenerate the
suppressor. Suppressor manuals are included on the Dionex Reference
Library CD-ROM (P/N 053891).

2. Follow the instructions in the suppressor manual to clean the suppressor.
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3. If you suspect a malfunction in the suppressor controller, contact Dionex
for assistance.

NOTE The ICS-3000 Ion Chromatography System electronics
components cannot be serviced by the user.

@ Suppressor 1 over-power.
_Or_
@ Suppressor 2 over-power.

This error appears when, in order to maintain the selected current, the ICS-
3000 Ion Chromatography System is required to apply a higher voltage than
the suppressor can support.

To troubleshoot:
1. Reduce the flow rate.

2. Rehydrate the suppressor. Refer to the suppressor manual for instructions.
Suppressor manuals are included on the Dionex Reference Library CD-
ROM (P/N 053891).

3. If'the error persists, replace the suppressor (see Section 9.23.2).

@ Suppressor 1 over-voltage.
-Or.
@ Suppressor 2 over-voltage.

This error appears if you turn on the suppressor and the system cannot
establish a connection with the suppressor.

To troubleshoot:
1. Check the suppressor cable connection.

2. [If the error persists, replace the suppressor (see Section 9.23.2).
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Suppressor 1 open circuit.
-Or.
Suppressor 2 open circuit.

To troubleshoot:

1. Verify that the suppressor cable is connected correctly.

Upper door opened.

This message occurs when the door to the upper compartment is opened
during a run.

To troubleshoot:

1. Verify that the door is fully closed.

2. Check for—and remove—any obstruction.

3. Ifthe door is fully closed and the error persists, contact Dionex for
assistance.

8.26 Liquid Leaks from DC Components

Leaking fitting

Locate the source of the leak. Tighten or, if necessary, replace the liquid line
connection (see Section 9.17).

Broken liquid line

Replace the line and fittings with the same length and internal diameter tubing
(see Section 9.17).

Blocked or improperly installed line

Make sure the lines are not crimped or otherwise blocked. Also, if the blocked
line is a waste line, make sure it is not elevated at any point after it exits the
DC. If a line is blocked, replace it (see Section 9.17).

Doc. 065031-04 1/08 221



ICS-3000 lon Chromatography System

® Leaking injection valve

1. Make sure the liquid line connections to the transducer are tight. Replace
any damaged fittings (see Section 9.17).

2. Ifthe leak is from behind the valve stator, the rotor seal may be scratched.
Rebuild the injection valve (see Section 9.19).

® Leaking cell

1. Check the waste lines for blockage; trapped particles can plug the lines
and cause a restriction and/or leak. If necessary, clear the waste lines by
reversing the direction of flow.

2. Make sure the plumbing downstream from the cell is clear; a blockage
may overpressurize the cell and cause it to leak. If the problem continues,
contact Dionex for assistance.

® Leaking suppressor

Refer to the suppressor manual for troubleshooting procedures. Suppressor
manuals are included on the Dionex Reference Library CD-ROM
(P/N 053891).

8.27 VALVE Button Not Working

The VALVE 1 and VALVE 2 buttons on the front of the DC must be enabled in
Chromeleon or Chromeleon Xpress in order to use them to manually switch the
inject valves. To enable a button, open the Commands dialog box and select the
ValvelButton (or Valve2Button) command in the list of commands for the DC.
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8.28 Amperometry Cell Troubleshooting

8.28.1 Amperometry Cell pH Readout Always 7.0

The pH reading is displayed on the Chromeleon or Chromeleon Xpress
EC Detector Control panel.

e Disconnected reference electrode

Verify that the reference electrode cable is securely connected (see
Figure 8-7).

Check the cable
connection

Figure 8-7. Amperometry Cell Electrical Connections
® Reference electrode short circuit
Replace the reference electrode (see Section 9.24.4).
® Reference electrode glass membrane broken or cracked

Replace the reference electrode (see Section 9.24.4).
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8.28.2 Cannot Set Amperometry Cell pH Readout to 7.0

The pH reading is displayed on the Chromeleon or Chromeleon Xpress
EC Detector Control panel.

8.28.3

Inaccurate calibration buffer
Use a pH meter to check the pH of the buffer.
Dry reference electrode

Soak the reference electrode in a solution containing 1 M KCI and
1 M HCl long enough to restore the electrode potential to
<30 mV when compared to an unexposed Ag/AgCl reference

electrode. To test the reference electrode potential, see “Using a
Digital Voltmeter to Determine Reference Potential Shift” on

page 226.

Replace the reference electrode (see Section 9.24.4).

To prevent a reference electrode from drying out, make sure that
eluent is being pumped continuously through the cell. If the cell will
not be used for a short time (less than 2 days), disconnect the tubing
from the inlet and outlet fittings and install fitting plugs. For longer
shutdowns, remove the electrode from the cell and store it in its
storage bottle filled with saturated KCl solution. See Section 4.1.2 for
detailed instructions.

Shift in Amperometry Cell pH Readout

The pH readout is considered to have shifted if it is 0.5 pH units or more
different from the value observed when the reference electrode was new.

1.
2.

Faulty reference electrode
Check the electrode by following the instructions in Section 8.28.6.

Regenerate the electrode by soaking in a solution containing 1 M KCl
and 1 M HCI long enough to restore the electrode potential to
<30 mV when compared to an unexposed Ag/AgCl reference

electrode. To test the reference electrode potential, see “Using a
Digital Voltmeter to Determine Reference Potential Shift” on

page 226.
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3.

If soaking does not fix the problem, replace the electrode (see
Section 9.24.4).

8.28.4 No Amperometry Cell pH Readout or Intermittent
Readout

The pH reading is displayed on the Chromeleon or Chromeleon Xpress
EC Detector Control panel.

Disconnected reference electrode

Verify that the reference electrode cable is securely connected (see
Figure 8-7).

Uncalibrated reference electrode

Calibrate the reference electrode (see Section 9.24.5).

Dry reference electrode

Soak the reference electrode in a solution containing 1 M KCI and
1 M HCl long enough to restore the electrode potential to

<30 mV when compared to an unexposed Ag/AgCl reference
electrode. To test the electrode potential, see “Using a Digital
Voltmeter to Determine Reference Potential Shift” on page 226.

If soaking the reference electrode does not fix the problem, replace
the electrode (see Section 9.24.4).

To prevent a reference electrode from drying out, make sure that
eluent is being pumped continuously through the cell. If the cell will
not be used for a short time (less than 2 days), disconnect the tubing
from the inlet and outlet fittings and install fitting plugs. For longer
shutdowns, remove the electrode from the cell and store it in its
storage bottle filled with saturated KCl solution. See Section 4.1.2 for
detailed instructions.

Contaminated pH reference electrode

Replace the reference electrode (see Section 9.24.4).

8.28.5 Leak in pH Reference Electrode Compartment

Defective pH reference electrode O-ring

Replace the pH reference electrode O-ring (see Section 9.24.6).
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8.28.6 Shift in Ag/AgCl Reference Potential

Faulty reference electrode

A shift in reference potential causes a shift in the effective potential
applied to the working electrode. For example, when using an
electrode with a shift of 50 mV, an applied potential of 0.1 V, is
equivalent to an applied potential of 0.15 V for a new reference
electrode with no shift.

Following the steps below, measure the Ag/AgCl reference electrode
potential shift by comparing it to the potential shift of an unexposed
electrode. A spare reference electrode (P/N 061879) stored in 3 M
KCI can be kept on hand for this purpose.

Using a Digital Voltmeter to Determine Reference Potential Shift

L.

Using the reference electrode adapter cable, connect the voltmeter’s
test probes to the center sockets of the unexposed electrode and the
reference electrode being tested.

Immerse both reference electrodes in a solution of 0.1 M KCI.

Read the potential difference (in mV) between the unexposed
electrode and the electrode being tested. If it is greater than 50 mV,
try regenerating the electrode by soaking it in a solution containing
1 M KCl and 1 M HCI. If this does not reduce the potential shift,
replace the electrode (see Section 9.24.6).
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8.29 Troubleshooting TC Error Messages

If any of the following alarm conditions occurs, a message is displayed in the
Chromeleon or Chromeleon Xpress Audit Trail.

A

AcqOff without previous AcqOn.

This error occurs if the Chromeleon or Chromeleon Xpress program contains
an AcqOff command, but no AcqOn command.

To troubleshoot:

Every program should include one AcqOn command. Enter the AcqOn
command after the first injection.

Acquisition is still on at program end.

This error occurs if a Chromeleon or Chromeleon Xpress program does not
include a command that ends data acquisition.

To troubleshoot:

The AcqOn command must be paired with an AcqOff command. Enter the
AcqOff command at the appropriate point in the program.
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All samples scheduled for run on timebases x need to specify
the same value for property (nominal) Temperature.

_Or_

All samples scheduled for run on timebases x need to specify
the same value for property TempCirl.

_Or_

All samples scheduled for run on timebases x need to specify
the same value for property y.

When a TC is shared by two timebases, the same values must be selected for
certain parameters. If the Chromeleon Ready Check detects a discrepancy,
this error occurs and batch processing cannot be started.

To troubleshoot:

Find and eliminate any discrepancies in the parameter settings. For example,
all samples must turn on TempCtrl or all samples must turn off TempCtrl.

Can't execute “Disconnect” command during data
acquisition.

_Or.

Can't execute “Standby” command during data acquisition.

Selecting the Disconnect or Standby command during data acquisition will
stop data transmission and cause data acquisition to stall. If you attempt to
issue one of these commands during data acquisition, this error occurs.

To troubleshoot:

Wait until data acquisition is completed before attempting to issue either of
these commands.
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@ Can'tfind download image TC3000.HEX.

TC3000.HEX is the version of the TC firmware (Moduleware) file that should
be available in the \Bin directory of your Chromeleon or Chromeleon Xpress
installation. This error occurs if the file is missing.

To troubleshoot:

Select Qualification > Chromeleon IQ to run the Chromeleon IQ and
diagnose the problem. When you eliminate the source of the error, rerun the
Setup program.

A Can't start acquisition at negative retention times.
This error occurs if you attempt to execute the AcqOn command while
retention times are negative.
To troubleshoot:

Wait until the retention time value is positive.

@ Can’t start acquisition: The server configuration does not
fulfill the license conditions.

Operation of the TC requires the appropriate version of Chromeleon or
Chromeleon Xpress plus a Timebase Class 1 license. This error occurs if you
attempt to start data acquisition when these requirements are not met.

To troubleshoot:

Contact Dionex to obtain the appropriate software version and/license.
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Can’t start TC firmware. A firmware download may be
necessary.

-Or_

Error finishing download.

_Or_

TC—Firmware download failed.

If the TC firmware (Moduleware) cannot be started after a firmware
download or if Chromeleon or Chromeleon Xpress is unable to successfully
download firmware to the TC, the appropriate message (shown above) is
displayed.

To troubleshoot:

1. Press the POWER button on the front of the TC to turn off the power; after
30 seconds, press the button again to turn on the power.

2. Download new firmware to the TC as follows:
Insert the CD containing the new firmware version into the CD drive.
b. Start the Server Configuration program.

c. In the timebase, right-click the TC for which you want to update the
firmware and select Properties on the context menu.

d. On the General tab page in the Properties dialog box, click
Firmware Download to display a file open dialog box.

e. Select the file (the extension is .fmw) containing the new firmware
version and click Open to begin the download. Audit Trail messages
will inform you of the status of the download.

3. If'the error occurs again, contact Dionex for assistance. The firmware
cannot be serviced by the user.
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Can't use device “x” as a source of the column pressure.

A Please check the property “SystemPressure” for a valid
device name. The device must have the “Pressure” property
available.

_Or_

Can't use device “x” as a source of the column pressure.
A Please check the property “y” for a valid device name. The

device must have the “Pressure” property available.

This error occurs if the device selected to monitor the system pressure is
ineligible to do so.

To troubleshoot:

1. Inthe Commands dialog box in Chromeleon or Chromeleon Xpress, click
the plus sign beside TC to display the items underneath.

2. Click the plus sign beside the column name and select the
SystemPressure command.

3. Enter the name of the pump currently delivering flow for this column and
click Execute.

A Card data checksum error.

This error indicates that the column ID chip card memory is corrupted.
To troubleshoot:

Replace the column ID chip card (see Section 9.26).
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@ Command is not available in demo mode.

This error occurs if you attempt to issue a command that is not available when
the TC is in demo (or virtual) mode.

To troubleshoot:
If a TC is present and connected, disable the demo mode:
1. Start the Server Configuration program.

2. In the timebase, right-click the TC and select Properties on the context
menu.

3. On the General tab page in the Properties dialog box, clear the Demo
Mode check box and click OK.

Communication error: x.

This error occurs if there is a communication failure between the TC and the
PC on which Chromeleon or Chromeleon Xpress is installed.

To troubleshoot:

1. Check the USB connections.

2. Check the connection from the TC to the power supply.

3. Ifyou cannot identify the cause of the error, contact Dionex for
assistance.

Communication time-out.

This error occurs if a TC firmware (Moduleware) command is not executed
within the time allotted for its completion.

To troubleshoot:

1. Check the USB connections.

2. Check the connection from the TC to the power supply.

3. If you cannot identify the cause of the error, contact Dionex for
assistance.
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A Configuration doesn’t match. X not installed.
_Or_

Configuration mismatch (x - CM uses y, Column
@ Compartment uses z). Please use the Server Configuration
program to check the installation.

This error occurs if there is a discrepancy between the TC properties and the
actual configuration.

To troubleshoot:
1. Start the Server Configuration program.

2. In the timebase, right-click the TC and select Properties on the context
menu.

3. Correct any discrepancies in the Properties dialog box.

(1) Current flow is out of limits defined for the column.
This error occurs if the current flow rate exceeds the value specified by the
Column_x.FlowRate_UpperLimit command.
To troubleshoot:

Select a valid flow rate.

(1) Current pressure is out of limits defined for the column.

This error occurs if the current pressure reading is outside the range specified
by the Column_x.Pressure UpperLimit and Column_x.Pressure
LowerLimit commands.

To troubleshoot:

Find and eliminate any liquid leaks or blockages in tubing connections (see
Section 8.31). Adjust the flow rate accordingly.
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®

Current temperature is out of limits defined for the column.

This error occurs if the current temperature reading is outside the range
specified by the Column_x.Temp_UpperLimit and Column_x.Temp_
LowerLimit commands.

To troubleshoot:

Select a valid temperature setting.

Data buffer overrun.

This error occurs if the system cannot write incoming data to disk fast enough.
To troubleshoot:
Increase the buffer size:

1. In the Server Configuration program, right-click the system name and
select Properties on the context menu.

2. Onthe Advanced tab page in the Server Configuration dialog box, enter a
new value (in seconds) in the Buffer field and click OK.

If the error occurs again, contact Dionex for assistance.

Device control feature is not available! Please check key
code and CM Features (see “About Chromeleon...” on the
client's Help menu).

This error occurs if you attempt to select or define a feature that is not
available for your TC.

To troubleshoot:

Select Help > About Chromeleon... to open the About Chromeleon Client
screen. On the screen, all license features you purchased (devices controlled,
number of timebases, and other software options) are labeled On.

If necessary, upgrade your software by acquiring the corresponding licenses.
Contact Dionex for assistance.

234

Doc. 065031-04 1/08



TC Troubleshooting

Device is not remote.

-Or.
TC is not remote.

If you try to issue certain commands (for example, Column_x and
InjectValve_x commands) when the TC is not under Chromeleon control, the
appropriate message (shown above) is displayed.

To troubleshoot:

Select the Connect command to connect the TC to the Chromeleon server.
Check the Audit Trail for messages indicating whether the module was
successfully connected.

@ Device not found on the USB.

-Or.
@ USB/LAN communication error. Please check communication
cable and instrument's power.

This error occurs if there is a problem with the connection between the TC
and the Chromeleon server or with the power supply.

To troubleshoot:
1. Check the USB connections.
2. Check the connection from the TC to the power supply.

3. Ifyou cannot identify the cause of the error, contact Dionex for
assistance.
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®

Either the current date is later than the expiration date for x
or the program or batch will end later than 24 hours before
the expiration time for x.

Chromeleon and Chromeleon Xpress compare the current date with the
column expiration date during injection or before beginning batch processing.
This error occurs if the expiration date has already passed or if batch
processing is scheduled to start less than 24 hours before the expiration date.

To troubleshoot:

Replace the column.

Error deleting flash memory.

This error occurs if, during a firmware (Moduleware) download, the existing
firmware cannot be erased from memory.

To troubleshoot:

Flash memory cannot be serviced by the user. Contact Dionex for assistance.

Error during storing of the card data to the chip card.

This error occurs if the column ID chip card is installed incorrectly, or is
defective.

To troubleshoot:

When the chip card is properly installed, the Dionex logo on the card faces up
and the LED on the memory slot is green. If this error occurs when the chip
card is properly installed, it indicates that the card is defective and should be
replaced (for instructions, refer to Section 9.26).
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@ Error programming flash memory.

This error occurs if, during a firmware (Moduleware) download, the new
firmware cannot be programmed into memory.

To troubleshoot:

Flash memory cannot be serviced by the user. Contact Dionex for assistance.

@ Executing this command will reset associated counter values
stored in the module.

This error occurs when you select a command (RotorSealChanged, for
example) that updates information stored in the TC. To prevent information
from being inadvertently changed, Chromeleon or Chromeleon Xpress
requests confirmation before executing the command.

To troubleshoot:

If you want to execute this command, click Execute; otherwise, click Cancel.

A Firmware download in progress. Please wait.
This error occurs if you attempt to issue a command while firmware
(Moduleware) is being downloaded to the TC.
To troubleshoot:

Wait until the firmware download is complete. Audit Trail messages will
inform you of the status of the download.
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A Gas leak detected.
This error occurs if the gas sensor detects an increased concentration of gas
inside the TC.
To troubleshoot:
1. Find and eliminate the leak.
2. On the TC Control panel, click the Clear Alarm button.

3. Ventilate the interior of the TC thoroughly before closing the door and
resuming operation.

A Humidity leak detected.
This error occurs if the humidity sensor detects an increased concentration of
humidity inside the TC.
To troubleshoot:
1. Find and eliminate the leak.
2. On the TC Control panel, click the Clear Alarm button.

3. Ventilate the interior of the TC thoroughly before closing the door and
resuming operation.

@ llegal parameter.

This error occurs if you enter a parameter that is not valid for the TC.
To troubleshoot:

Select a valid parameter.
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Invalid date/time format. Either use “DD MMM YYYY” or
A “current [ + [Nyear[s]] [Nmonth[s]] [Nday[s]]].” Examples: “31
Dec 1999,” “current + 1 year 6 months.”

This error occurs if you enter the date associated with an event in an invalid
format.

To troubleshoot:

Enter the date in the format specified in the message.

@ Invalid enumerated value.

This error occurs if you attempt to enter an invalid value for a property, rather
than selecting a value from the drop-down list box in the Commands dialog
box.

To troubleshoot:

Select a valid option from the drop-down list box available for this property.

Next qualification of this module is due in x day(s) (due date
is [date]).

_Or_

Next qualification of this module is overdue (due date was
[date]).

_Or_

Next qualification of this module was due on [date]. Allowing
X more grace day(s).

_Or_

Next qualification of this module is overdue (due date was
[date]). Module may no longer be used.

P o © ©

Chromeleon and Chromeleon Xpress monitor the date on which qualification
was last performed and display an appropriate message (shown above) at the
following times: when the due date for the next qualification is approaching;
when the due date is overdue, but the TC can still be used; and when the due
date is overdue and the TC can no longer be used.
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The Qualification.WarningPeriod property determines the number of days
before the due date that the warning is first displayed. The
Qualification.GracePeriod property determines for how many days after the
due date you can continue using the TC without performing the qualification.

To troubleshoot:

Contact Dionex to schedule an Operational Qualification and Performance
Qualification.

Next service of this module is due in x day(s) (due date is
[date]).

_Or_
Next service of this module is overdue (due date was [date]).

Chromeleon and Chromeleon Xpress monitor the date on which service was
last performed and display an appropriate message (shown above) at the
following times: when the due date for the next service is approaching and
when the due date is overdue. The Service.WarningPeriod property
determines the number of days before the due date that the warning is first
displayed.

To troubleshoot:

Contact Dionex for information about performing annual preventive
maintenance. The DC/TC Preventive Maintenance Kit (P/N 061796) contains
all required replacement parts.

240

Doc. 065031-04 1/08



TC Troubleshooting

A No chip card in the reader for the column x.

This error occurs if a column ID chip card is not installed for the column
identified in the message.

To troubleshoot:

Install a column ID chip card for the column (see Section 9.26). Or, if you do
not want to store information about this column, follow the steps below to
disable this option.

1. In the Server Configuration program, right-click the TC and select
Properties on the context menu.

2. Select the Components tab in the Properties dialog box. Clear the check
mark beside the column name and click OK.

(1) No response from x for x seconds.
_Or_
@ No response from x for x seconds. Device disconnected.

This error occurs if there is a communication failure between the TC and the
PC on which Chromeleon or Chromeleon Xpress is installed.

To troubleshoot:
1. Check the USB connections.
2. Check the connection from the TC to the power supply.

3. Ifyou cannot identify the cause of the error, contact Dionex for
assistance.
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Operating columns above 70 °C could affect column
performance. Verify recommended column operating
conditions before setting temperature above 70 °C.

This error occurs if you select a TC temperature setting above 70 °C (158 °F).

To troubleshoot:

Refer to the column manual for the recommended operating conditions.
Column manuals are provided on the Dionex Reference Library CD-ROM

(P/N 053891).

Parameter x value exceeded its allowed range. Set to closest
valid value x.

_Or_

Value for [name] parameter is not within valid range. Value
passed (x) will be substituted by y.

-Or_

Value x replaced by valid table entry y.

If you select a value outside the allowable range for certain parameters,
Chromeleon ignores the setting, replaces it with the closest valid setting, and
this error occurs.

To troubleshoot:

No immediate action is required. In future, specify a valid setting for the
parameter.
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@ Primary property “x” is already assigned and cannot be
changed.

This error occurs if you attempt to change one of the primary column
properties (batch or lot number, date of manufacture, etc.) used for column
identification.

To troubleshoot:

Once a primary column property has been assigned, it cannot be changed. As
an alternative, consider changing a secondary column property. For a list of
primary and secondary properties, refer to the Chromeleon or Chromeleon
Xpress Help.

Properties cannot be changed. A chip card has not been
A inserted properly. Check the CardState property for all cards
and reinsert those indicating “BusBlocked.”

This error occurs if you attempt to change column ID properties when at least
one column ID chip card is inserted incorrectly.
To troubleshoot:

1. Inthe Commands dialog box in Chromeleon or Chromeleon Xpress, click
the plus sign beside TC to display the items underneath.

2. One at a time, click the plus sign beside each column name and select the
CardState command. If the status is BusBlocked, remove the card from
the card slot and reinsert it.

When the card is properly installed, the Dionex logo on the card faces up
and the LED on the memory slot is green.
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A

B> B b P

Properties cannot be changed if the compartment door is
open.

This error occurs if you attempt to change column ID properties when the TC
door is open (or is not fully closed).

To troubleshoot:
1. Verify that the door is fully closed.
2. Ifthe door is not fully closed, check for—and remove—any obstruction.

3. If'the door is fully closed but the error persists, contact Dionex for
assistance.

Properties cannot be changed—there is no card in the card
reader.

This error occurs if you attempt to change column ID properties for a column
for which no chip card is installed.

To troubleshoot:

Insert a column ID chip card into the appropriate slot (see Section 9.26).

Raw data file x cannot be created.

_Or_

Raw data file x cannot be created. Continuing with network
failure protection.

_Or_

Raw data file x cannot be written.

_Or_

Raw data file x cannot be written. Continuing with network
failure protection.

If a network failure prevents Chromeleon from creating or writing to a raw
data file, the corresponding error occurs.

To troubleshoot:

Wait until batch processing is complete; then, reboot the PC and restart the
Chromeleon server.
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@ Starting data acquisition manually will overwrite any data
which has been acquired so far.

This error occurs if you attempt to start data acquisition manually while a
batch is already running.

To troubleshoot:

To retain the data already acquired, cancel manual data acquisition; otherwise,
go ahead and start data acquisition.

A The command can format only chip cards with an invalid data
structure.

This error occurs if you select the FormatChipCard command for a column
ID chip card that is not defective.

To troubleshoot:

Cancel the command. Do not attempt to reinitialize a chip card unless it
contains invalid or corrupted data.

A The communication interface is closed. Reconnect the
instrument.

This error occurs if there is a communication failure between the TC and the
PC on which Chromeleon or Chromeleon Xpress is installed.

To troubleshoot:
1. Check the USB connections.
2. Check the connection from the TC to the power supply.

3. Ifyou cannot identify the cause of the error, contact Dionex for
assistance.
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The compartment door is open; a batch or a program may
need to wait until the door has been closed. Please close the
door.

This error occurs if you attempt to operate the TC when the door is open (or
not fully closed).

To troubleshoot:
1. Verify that the door is fully closed.
2. Ifthe door is not fully closed, check for—and remove—any obstruction.

3. If'the door is fully closed but the error persists, contact Dionex for
assistance.

The counter [name] (value: x) has exceeded its limit (y).
Module should no longer be used. Replace the [name].

This error occurs if the number of hours a TC part has been in use exceeds the
lifetime set by the OperationTime.Limit property.

To troubleshoot:

Replace the part identified in the message before resuming operation.

The data format stored on the chip card is unsupported
(format version x).

This error occurs if the column ID chip card data is inadvertently saved in an
invalid format.

To troubleshoot:

1. Inthe Commands dialog box in Chromeleon or Chromeleon Xpress, click
the plus sign beside TC to display the items underneath.

2. Click the plus sign beside the column name.

3. Select FormatChipCard and click Execute to reinitialize the chip card.
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(1) The injections limit for the column has been exceeded.
-Or_
@ The injections limit will be exceeded for the column x.

Chromeleon and Chromeleon Xpress monitor the number of injections done
with each column and display an appropriate message (shown above) at the
following times: when the injections limit is about to be exceeded or has been
exceeded.

To troubleshoot:

Replace the column.

A The nominal temperature must be set within the current
limits.

This error occurs if the selected TC temperature setting is outside the range
specified by the Temperature.LowerLimit and Temperature.UpperLimit
commands.

To troubleshoot:

Select a valid temperature setting.

A The nominal temperature value is out of range defined by the
active column ID.

This error occurs if the selected TC temperature setting is outside the range
specified by the Column_x.Temp_LowerLimit and Column_x.Temp_
UpperLimit commands.

To troubleshoot:

Select a valid temperature setting.
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A

The oven is not fully operable yet. Check the values of
“Standby,” “Ready,” “Door,” and “CardState.”

Each time the TC power is turned on, the firmware (Moduleware) runs a
series of self-diagnostics in which the status of the main components is
checked. This error occurs if a component is not ready for operation.

To troubleshoot:

1. Inthe Commands dialog box in Chromeleon or Chromeleon Xpress, click
the plus sign beside TC to display the items underneath.

2. Check the status of each command listed in the error message. The table
below indicates the status required for operation.

Command Status
CardState OK

Door Closed
Ready Ready
Standby NoStandby

3. When you identify the component that is not ready for operation, find and
eliminate the cause of the problem.

The primary column ID property “x” will be changed. The
property can't be changed in the future.

This error occurs when you modify a primary column property (batch or lot
number, date of manufacture, etc.). To prevent any unintended changes,
Chromeleon or Chromeleon Xpress requests confirmation before saving the
new property.

To troubleshoot:

If you are sure that the proposed change is correct, go ahead and save it.
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A The upper limit must be higher than the lower limit.

This error occurs if the value entered for a parameter’s upper limit (for
example, TC_Temp.Signal.UpperLimit) is less than the lower limit for the
parameter.

To troubleshoot:

Increase the value of the upper limit setting.

A The Warning threshold must be higher than the Limit
threshold.

This error occurs if the Warning value selected for a Predictive Performance
command (for example, LeftRotorSealSwitches) is lower than the Limit
value. Chromeleon or Chromeleon Xpress issues a warning message in the
Audit Trail when the Warning value is reached and an error message when
the Limit value is reached.

To troubleshoot:

Select a Warning value that is higher than the Limit value.

A The Warning threshold must be lower than the Limit
threshold.

This error occurs if the Warning value selected for a parameter is higher than
the Limit value. Chromeleon or Chromeleon Xpress issues a warning
message in the Audit Trail when the Warning value is reached and an error
message when the Limit value is reached.

To troubleshoot:

Select a Warning value that is lower than the Limit value.
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@ There was already an AcqOff command for this channel
before.

-Or_
@ There was already an AcqOn command for this channel
before.

_Or_
A Two AcqgOn commands for the same channel. The second
chromatogram will overwrite the first.

A Chromeleon or Chromeleon Xpress program can include no more than one
command to start or terminate data acquisition for a channel; if multiple
commands are present, the appropriate message (shown above) appears.

To troubleshoot:

Remove the duplicate commands from the program.

@ This function cannot be adjusted by the user.
This error occurs if you attempt to change the setting for a read-only
parameter.
To troubleshoot:

Do not attempt to reset read-only parameters.

@ This operation may affect the oven's operation on timebase
x, which is currently running a batch.

If batch processing is in progress when you attempt to change a property
(such as Temperature or TempCtrl) that affects the entire TC, this error
occurs.

To troubleshoot:

To avoid disrupting operation, cancel the command.
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@ Unknown error code.

This error occurs if Chromeleon or Chromeleon Xpress does not recognize
error code sent by the TC firmware (Moduleware).

To troubleshoot:

The firmware cannot be serviced by the user. Contact Dionex for assistance.

A Unknown format of the card data.

This error occurs if Chromeleon or Chromeleon Xpress does not recognize
the format of data stored on the column ID chip card.

To troubleshoot:

1. Inthe Commands dialog box in Chromeleon or Chromeleon Xpress, click
the plus sign beside TC to display the items underneath.

2. Click the plus sign beside the column name.
3. Select FormatChipCard and click Execute.

4. If the error occurs again, insert a new column ID chip card (see
Section 9.26).

@ Xposition error.
This error occurs if a TC injection valve fails to switch position within the
time allotted.
To troubleshoot:

1. Ifasequence is being executed, terminate the sequence by clicking Abort
Batch on the Sequence Control panel.

2. Press the POWER button on the front of the TC to turn off the power; after
30 seconds, press the button again to turn on the power.

3. Try to toggle the injection valve from Load to Inject by clicking the Load
and Inject buttons on the Control panel.

4. If the error occurs again, contact Dionex for assistance.
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A You do not have the privilege to approve the module's
qualification.

You do not have the privilege to change the performance
limits.

You do not have the privilege to change the qualification
intervals.

In controlled environments, users are not allowed to perform certain
operations unless they have been granted the appropriate privileges. If you
attempt to do so, the appropriate message (shown above) is displayed.

To troubleshoot:

The Chromeleon administrator assigns various privileges to individual users
or to user groups. Contact the administrator if you need one or more of the
above privileges assigned to you.
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8.30 TC ALARM LED Is Lighted

If the ALARM LED lights (red), check the Chromeleon or Chromeleon Xpress
Audit Trail for the cause.

® Gas leak inside the TC
1. Find and eliminate the leak.
2. On the TC Control panel, click the Clear Alarm button.

3. Ventilate the interior of the TC thoroughly before closing the door and
resuming operation.

* Humidity leak inside the TC
1. Find and eliminate the leak.
2. On the TC Control panel, click the Clear Alarm button.

3. Ventilate the interior of the TC thoroughly before closing the door and
resuming operation.

® Failure of a mechanical component

If a VALVE LED is flashing, a mechanical component in the TC injection
valve has failed. Replace the injection valve “pod” (see Section 9.28) and then
click the Clear Alarm button on the TC Control panel.

If the OVEN LED is flashing, a mechanical component in the TC has failed.
These parts are not user-serviceable. Contact Dionex for assistance.

8.31 Liquid Leaks from TC Components

® Leaking fitting

Locate the source of the leak. Tighten or, if necessary, replace the liquid line
connection (see Section 9.25).

* Broken liquid line

Replace the line with tubing of the same length and internal diameter (see
Section 9.25).
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Blocked or improperly installed line

Make sure the lines are not crimped or otherwise blocked. Also, make sure the
waste line is not elevated at any point after it exits the TC. If a line is blocked,
replace it (see Section 9.25).

Leaking injection valve

1. Make sure the liquid line connections to the valve are tight. Replace any
damaged fittings (see Section 9.25).

2. Liquid leaks from behind the valve stator may indicate a scratched rotor
seal. Rebuild the injection valve (see Section 9.27).

Leaking temperature stabilizer
1. Tighten the fittings on the temperature stabilizer inlet and outlet.

2. Iftightening the fittings does not eliminate the leak, excessive system
backpressure may be the source of the problem. Follow the
troubleshooting steps in Section 8.9 to reduce the backpressure.

8.32 TC Temperature Does Not Increase

If the temperature fails to increase as expected, although the temperature set point
has not been reached, follow the troubleshooting steps below.

Front door not closed

Verify that the TC door is fully closed. If it is, check the door seal for signs of
damage. If the seal is damaged, contact Dionex for assistance.

Column tubing connections incorrectly oriented

Column tubing connections that are incorrectly oriented can open a small path
for ambient air into the TC. Check that the tubing connections are at a 90-
degree angle in relation to the door seal.

Ventilation slots on TC are obstructed

Make sure the ventilation slots are not obstructed in any way. Allow at least
6 cm (2.4 in) behind the TC for ventilation.

Ambient temperature is too high

Reduce the ambient temperature (for example, ventilate the lab in which the
TC is installed).
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8.33 TC Temperature Stabilizer Not Operating Properly

* Temperature stabilizer installed incorrectly

Remove the temperature stabilizer and reinstall it correctly. Make sure there is
good thermal contact between the temperature stabilizer and the thermal
element. For detailed instructions, refer to the /CS-3000 lon Chromatography
System Installation Instructions (Document No. 065032).

¢ TC calibration is incorrect
The TC cannot be calibrated by the user. Contact Dionex for assistance.
® Defective temperature stabilizer

Replace the temperature stabilizer (standard bore, P/N 064548; microbore,
P/N 064650).
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9 « Service

This chapter describes ICS-3000 Ion Chromatography System service and repair
procedures that users may perform. All procedures not included here, including
electronics-related repair procedures, must be performed by Dionex personnel.
For assistance, contact Dionex Technical Support. In the U.S., call 1-800-346-
6390. Outside the U.S., call the nearest Dionex office.

Before replacing any part, refer to the troubleshooting information in Chapter 8 to
correctly identify the cause of the problem.

Substituting non-Dionex parts may impair a module’s performance,
lIMPORTANTl thereby voiding the product warranty. Refer to the warranty statement
in the Dionex Terms and Conditions for more information.

\ DP/SP Service

9.1 Replacing Tubing and Fittings

The DP/SP is plumbed with the tubing and fittings listed below.

Tubing Size and Type

0.25-mm (0.010-in) ID
PEEK

0.51-mm (0.020-in) ID
PEEK, 13 cm (5 in)

1.02-mm (0.040-in) ID
PEEK, 13 cm (5 in)

0.159-cm (0.0625-in) ID
PharMed®

Color
Black

Orange

Tan

Yellow

P/N
042690

042855

054410

063268

Used For

Connection between pump
heads; connection from vacuum
degassing assembly to
proportioning valve or eluent
valve

Microbore systems only:
Connection from proportioning
valve or eluent valve to inlet
check valve

Standard bore systems only:
Connection from proportioning
valve or eluent valve to inlet
check valve

Connection from peristaltic
pump to primary pump head
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9.2

Tubing Size and Type
0.15-cm (0.060-in) ID
Tygon® 2075 tubing

1.58-mm (0.062-in) ID
Teflon

1.58-mm (0.062-in) ID
Polyurethane

10-mm (0.39-in) ID
Polyethylene

Color

Colorless

Colorless

Colorless

Colorless

P/N
064079

014157

047203

055075

Used For

Connection from peristaltic
pump to seal wash reservoir;
connection between pump heads
for seal wash

Connection to eluent reservoirs
or vacuum degassing assembly

Connection from secondary
pump head to waste

Drip tray waste line

® Use 1/16-in fittings (P/N 052230) and ferrules (P/N 062511) for connections
between the vacuum degassing assembly and the injection valve.

® Use 1/8-in fittings (P/N 052267) and ferrules (P/N 048949) for connections to

eluent reservoirs.

® Use double-cone 10-32 ferrule fittings (P/N 043276) and 10-32 bolts
(P/N 043275) for all other tubing connections. For tightening requirements,
refer to Installation of Dionex Liquid Line Fittings (Document No. 031432).
The manual is on the Dionex Reference Library CD-ROM (P/N 053891).

Use a tubing cutter to cut tubing to the required length. Make sure the cut is at a
right angle to the length of the tubing and there are no nicks or burrs on the end. A
tubing cutter (P/N 049584) is included in the DC Ship Kit (P/N 062614, dual; P/N
063408, single). Refer to the instructions provided with the cutter.

Cleaning Eluent Reservoirs

Before preparing new eluent, all eluent reservoirs should be rinsed thoroughly
(inside and out) with ASTM Type I (18 megohm-cm) filtered and deionized water.
If a reservoir still appears dirty, or has a slimy film on the inside, clean it as

instructed below.

1. Dispose of any remaining chemicals according to municipal regulations.

2. Rinse the reservoir (inside and out) with ASTM Type I (18 megohm-cm)
filtered and deionized water.

3. Rinse the inside of the reservoir with isopropyl alcohol or methanol.
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4. If algae or bacteria have left a slimy film on the reservoir, use an algicide or
disinfectant (dilute hydrogen peroxide, etc.).

5. Rinse cleaning chemicals out of the reservoir with ASTM Type 1
(18 megohm-cm) filtered and deionized water.

6. Dry the reservoir with clean, particulate-free air.

9.3 Priming the DP/SP

The pump should be primed if the eluent has been changed, the eluent line is new
(empty), or the eluent line contains air. This section describes two procedures:

* For instructions on using the PUMP PRIME button to prime the pump, refer to
Section 9.3.1.

® For instructions on priming the pump from the Control panel in Chromeleon
or Chromeleon Xpress, refer to Section 9.3.2.

Although a 10 cc syringe (P/N 054578) can be used with either priming
procedure, Dionex recommends using a syringe only if eluent lines are 100%
empty or if the pump is dry.

9.3.1  Priming with the PUMP PRIME Button

1. Gradient pump only: Set the channel to be primed (A, B, C, or D) to
100% on the pump Control panel in Chromeleon or Chromeleon
Xpress.

2. Disconnect the DP/SP from the software by clearing the Connected
check box in the upper left corner of the Control panel.

NOTE When the pump is connected to Chromeleon or
Chromeleon Xpress, the PUMP PRIME buttons
are disabled.

3. Open the priming valve on the secondary pump head (see Figure 9-1)
by turning it one-half turn counterclockwise.

NOTE If the priming valve is opened too much, air is
drawn through the valve and air bubbles can be
seen exiting the waste line.
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4. Press PUMP PRIME 1 (or PUMP PRIME 2) on the front of the DP/SP.
The pump will begin pumping at approximately 6.0 mL/min.

5. Continue priming the pump until all air and previous eluents are
purged and no air bubbles can be seen exiting the waste line.

Priming Valve ———

Secondary _
Pump Head

Figure 9-1. DP/SP Priming Valve

6. Gradient pump only:

a. Ifall eluent lines have not been primed, select another eluent
channel and repeat the priming procedure.

b. After priming all eluent lines, press PUMP PRIME 1 (or PUMP
PRIME 2) to stop priming and return to the flow rate last selected.

7. Close the priming valve by turning it clockwise. Do not overtighten
the priming valve.

Do not use any tools to tighten the priming valve! Overtightening may

IMPORTANT] destroy the cap seal. Open or close the priming valve only when the

system pressure is down.

8. Click the Connected check box on the Control panel to reconnect the
pump to Chromeleon or Chromeleon Xpress.
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9.3.2 Priming from the Control Panel

1. Gradient pump only: Set the channel to be primed (A, B, C, or D) to
100% on the pump Control panel in Chromeleon or Chromeleon
Xpress.

2. Under Prime Control on the Control panel:
a. Set the Duration to 300 sec.
b. Set the Prime Rate to 6.0 mL/min.
3. Open the priming valve on the secondary pump head (see Figure 9-1)

by turning it one-half turn counterclockwise.

NOTE If the priming valve is opened too much, air is
drawn through the valve and air bubbles can be
seen exiting the waste line.

4. To enable priming, click the Prime button on the Control panel.

5. Continue priming the pump until all air and previous eluents are
purged and no air bubbles can be seen exiting the waste line.

6. Gradient pump only:

a. Ifall eluent lines have not been primed, select another eluent
channel and repeat the priming procedure.

b. After priming all eluent lines, click the Prime button to stop
priming.

c. Close the priming valve by turning it clockwise. Do not
overtighten the priming valve.

Do not use any tools to tighten the priming valve! Overtightening may
IIMPORTANTI destroy the cap seal. Open or close the priming valve only when the
system pressure is down.

7. Enter the Flow rate required for your application on the Control
panel.

8. Gradient pump only: Enter the required proportions of eluents A, B,
C, and D on the Control panel (under Gradient Control).

9. Click Motor on the Control panel to turn on the pump flow.
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9.4

NOTE After starting the pump, wait at least 5 minutes
(longer for flow rates below 1.0 mL/min) before
beginning an analysis. This allows the DP/SP
Moduleware to stabilize the flow rate.

Replacing the Check Valves

A dirty check valve causes erratic flow rates and pressures; in addition, it may
cause the pump to lose prime and/or be difficult to reprime. If a check valve leaks
or is dirty, it should be replaced.

L.

Click Motor on the pump Control panel in Chromeleon or Chromeleon
Xpress to turn off the pump flow.

Begin monitoring the Current Pressure reading on the Control panel. When
the system pressure reaches zero, do the following:

* Disconnect the pump from the software by clearing the Connected check
box on the Control panel.

® Press the POWER button on the front of the DP/SP for 2 seconds to turn
off the pump.

Open the DP/SP door to access the mechanical components.

Use the handles on the component mounting panel to pull the panel forward
until it reaches the stop.

NOTE On newer pumps, three red Phillips screws are installed
on the component mounting panel before shipment from
the factory. If the mounting panel does not move freely,
make sure these screws have been removed.

To prevent contamination of pump parts, wear cleanroom gloves while
disassembling the pump head.

Never disassemble the pump head with bare hands. Even minute

IMPORTANT| Particles of dust, dirt, etc., on the check valves or piston can

contaminate the inside of the pump head and result in poor pump
performance.
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6. The check valves are installed in the primary pump head (see Figure 9-2).

YUMP e w —d

Outlet Check
Valve

Inlet Check
Valve

Figure 9-2. DP/SP Check Valve Connections

7. Disconnect the tubing connections from the inlet and outlet check valves.

8. Using the 1/2-inch wrench (P/N 062336) provided in the Ship Kit (DP Ship
Kit, P/N 062463; SP Ship Kit, P/N 063342), loosen both check valve
assemblies.

9. Remove both check valve assemblies from the pump head.
NOTE The inlet check valve assembly housing has a 1/4-28

port; the outlet check valve assembly housing has a
smaller, 10-32 port (see Figure 9-3).
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10.

I1.

12.

Inspect the new inlet check valve
assembly (P/N 045722) to verify that
the double-hole end of the cartridge
(see Figure 9-3) is visible.

If the double-hole end is not visible,
remove the cartridge from the housing
and install it correctly.

Inspect the new outlet check valve
assembly (P/N 045721) to verify that
the single-hole end of the cartridge is
visible (see Figure 9-3).

If the single-hole end is not visible,
remove the cartridge from the housing
and install it correctly.

Inlet Check Valve:  Outlet Check Valve:

1/4-28 Port 10-32 Port
Double-hole Single-hole

Figure 9-3. Check Valve Assemblies

NOTE The pump cannot operate properly unless the cartridges
are installed in their respective housings in the correct
orientation. Liquid enters through the check valve in the
large single hole and exits through the small double

holes.

Install the inlet check valve assembly on the botfom of the primary pump
head. Install the outlet check valve assembly on the fop of the pump head.

NOTE The opening for the outlet check valve assembly is
slightly closer to the back of the pump head than the
opening for the inlet check valve assembly.

13. Tighten the check valves fingertight, and then use the 1/2-inch wrench to

tighten an additional one-quarter to one-half turn.

Overtightening may damage the pump head and check valve housing

IMPORTANT and crush the check valve seats.

door.

14. Push the component mounting panel back into the enclosure. Close the DP/SP

15. Press the POWER button on the front of the DP/SP to turn on the pump.
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16. Select the Connected check box on the Control panel to reconnect the pump
to the software.

17. Click Motor on the Control panel to start the pump flow.

9.5 Replacing a Piston Seal

A defective piston seal allows leakage past the piston. This may cause unstable
flow rates and baseline noise; in addition, it may make it difficult to prime the

pump.

The piston seal replacement procedure consists of:

* Removing the pump head and piston (see Section 9.5.1)
® C(Cleaning the piston (see Section 9.5.2)

* Removing the main piston seal (see Section 9.5.3)

* Removing the piston seal wash seal (see Section 9.5.4)
* Installing new seals (see Section 9.5.5)

* Reinstalling the piston and pump head (see Section 9.5.6)

9.5.1 Removing the Pump Head and Piston

1. Click Motor on the pump Control panel in Chromeleon or
Chromeleon Xpress to turn off the pump flow.

2. Begin monitoring the Current Pressure reading on the Control
panel. When the system pressure reaches zero, do the following:

* Disconnect the pump from the software by clearing the
Connected check box on the Control panel.

®  Press the POWER button on the front of the DP/SP for 2 seconds
to turn off the pump.

3. Open the DP/SP door to access the mechanical components.
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4. Use the handles on the component mounting panel to pull the panel
forward until it reaches the stop.

NOTE On newer pumps, three red Phillips screws are
installed on the component mounting panel
before shipment from the factory. If the
mounting panel does not move freely, make sure
these screws have been removed.

5. To prevent contamination of pump parts, wear cleanroom gloves
while disassembling the pump head.

Never disassemble the pump head with bare hands. Even minute

particles of dust, dirt, etc., on the check valves or piston can
contaminate the inside of the pump head and result in poor pump
performance.

6. Disconnect all tubing connections to the pump head with the
defective piston seal.

7. Using a 3.0 mm hex key (P/N 062338), loosen the two screws on the
pump head with the defective seal. Remove the screws, and then
carefully remove the head and place it on a clean surface.

Refer to Figure 9-4 or Figure 9-5 when disassembling and
reassembling the primary pump head or secondary pump head,
respectively.

8. Remove the seal wash body (P/N 062064) from the pump head. Or, if
the seal wash body was not removed with the pump head in Step 7,
pull it straight out of the pump mechanism now.

9. Pull the piston (P/N 062082) out of the pump mechanism.

NOTE A magnet secures the piston in place. If the
magnetic force makes the piston difficult to
remove, tilt the piston to one side and then pull
it out of the pump mechanism.
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Outlet Check Valve Assembly
(P/N 045721; includes check
valve body and cartridge)

Main Piston Seal
(P/N 064946)

Seal Wash Body
(P/N 062064)

Primary Pump Head
(P/N 062083)

(PIN 040695)

Retainer for Piston
Seal Wash Seal
(P/N 062092)

Piston Seal
Wash Seal Inlet Check Valve Assembly
(P/N 063382) (P/N 045722; includes check
Piston valve body and cartridge)
(P/N 062082) O-Ring

Figure 9-4. DP/SP Primary Pump Head Assembly

Priming Valve
(P/N 062087)

Priming Valve Knob Seal
(P/N 063382) e

Pressure Transducer

Assembly
Seal Wash Body
(P/N 062064)

(3 Secondary Pump Head
Piston Seal Wash Seal @\ 5 Main Piston Seal

(PIN 063382) (PIN 064946)

O-Ring
(P/N 040695)
Retainer for Piston Seal Wash Seal
(PIN 062092)
(P/N 062082)

Figure 9-5. DP/SP Secondary Pump Head Assembly
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9.5.2 Cleaning the Piston

9.5.3

L.

2.

3.

Place the piston in a beaker containing ASTM Type |
(18 megohm-cm) filtered and deionized water or methanol and
sonicate for several minutes.

After cleaning, rinse the piston thoroughly with ASTM Type |
(18 megohm-cm) filtered and deionized water and dry it with a lint-
free paper towel.

Inspect the piston for signs of damage. If the piston is scratched or
scored, replace it (see Section 9.6).

Even minute scratches or particles of dust, dirt, etc. on the check
valves or piston can contaminate the inside of the pump head and
result in poor pump performance.

Removing the Main Piston Seal

1.

If this is the primary pump head, insert a 10-32 fitting plug
(P/N 042772) into the 10-32 outlet hole of the check valve nut.

If this is the secondary pump head, insert a 10-32 fitting plug
(P/N 042772) into both the 10-32 inlet and outlet holes.

Using a 10 cc syringe (P/N 054578), inject a few drops of ASTM
Type I (18 megohm-cm) filtered and deionized water through the
main piston seal (P/N 064946) and into the piston cavity.

Reinsert the piston (P/N 062082) approximately 3 mm (0.125 in) into
the piston seal and press gently. The seal should pop out of the head
and onto the piston.

Do not use a sharp tool (such as tweezers) to remove the piston seal.
This will scratch the inside of the pump housing; these scratches will
prevent a proper seal and cause leakage.

5.

If the piston seal was not removed in Step 4, follow these steps:

a. Verify that the 10-32 fitting plugs in the inlet and outlet holes are
tightened enough to prevent any leaks from the pump head.

b. Fill the piston cavity with water and check for bubbles.

c. Ifthere are no bubbles, repeat Step 4.
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9.5.4 Removing the Piston Seal Wash Seal
1. Remove the O-ring (P/N 040695) from the seal wash body.

2. Follow these steps to remove the piston seal wash seal (P/N 063382)
from the seal wash body:

a. Using a large flat-blade screwdriver, remove the retainer
(P/N 062092) for the seal from the seal wash body.

b. Insert the piston into the seal wash body from the O-ring side and
gently push the seal out of the retainer.

MPORTANT] wash seal. This may scratch the seal and the inside of the pump
housing; scratches will prevent a proper seal and cause leakage.

:] Do not use a sharp tool (such as tweezers) to remove the piston seal
|

9.5.5 Installing the Piston Seals
1. Follow these steps to reassemble the seal wash body:
Place the seal wash body on a clean work surface.

b. Slide the seal wash seal (P/N 063382), with the open side of the
seal facing upward, onto the seal insertion tool (P/N 063675) (see

Figure 9-6).

Seal Insertion Tool

(PN 063675) T~

Piston Seal Wash Seal
(P/N 063382)

Figure 9-6. Piston Seal Wash Seal and Seal Insertion Tool

c. Insert this end of the tool partway into the seal wash body. Make
sure the tool is centered and does not rock back and forth. Then,
press firmly on the tool and the seal wash body until they snap
together.

d. Remove the seal insertion tool from the seal wash body.
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9.5.6

4.

e. The seal wash seal is now partially installed. To complete the seal
installation, place the retainer in the seal wash body and use the
large flat-blade screwdriver to tighten the retainer.

f. Place the new O-ring (P/N 040695) on the seal wash body.
NOTE When replacing a piston seal, always replace
the O-ring, also. This will prevent leaks.

Remove the 10-32 fitting plugs from the pump head.

Insert the piston through the seal wash assembly, and then through the
new piston seal (P/N 064946).

Make sure the piston seal is centered.

If the piston seal is not centered, applying pressure to it in Step 7 will
damage the seal and make it unusable.

S.

Rinse the piston seal with isopropyl alcohol (IPA) or dip it into a
container of IPA. (The seal is easier to install when it is moist.)

Place the front of the pump head, flat side down, on a clean work
surface.

Make sure the open side of the piston seal faces away from the
retainer for the seal wash seal.

Place the components on the pump head and gently press the housing
until the piston seal snaps into place.

Do not use a sharp tool (such as tweezers) to install the piston seal.
This will scratch the seal and the inside of the pump housing; these
scratches will prevent a proper seal and cause leakage.

Reinstalling the Piston and Pump Head

1.

Slide the piston partway into the pump head; approximately 6 mm
(1/4 in) of the sapphire part of the piston should extend from the head.

Place the pump head back on the pump.

Reinstall the screws in the pump head. Using the 3.0 mm hex key
(P/N 062338), tighten the screws just until they come into contact
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with the pump head. Then, tighten the screws another one-quarter to
one-half turn, one-eighth of a turn at a time.

Reconnect all tubing connections to the pump head. Tighten
connections fingertight, and then tighten an additional one-quarter
turn only.

Push the component mounting panel back into the enclosure. Close
the DP/SP door.

Press the POWER button on the front of the DP/SP to turn on the
pump.

Select the Connected check box on the Control panel to reconnect
the pump to the software.

Click Motor on the Control panel to turn on the pump flow.

9.6 Replacing the Piston

If a new piston seal leaks (assuming that the pump head is tight), it indicates that
the piston is dirty, scratched, or broken, and should be replaced.

The piston replacement procedure consists of:

* Removing the pump head and the old piston (see Section 9.6.1)

* Installing a new piston (see Section 9.6.2)

* Reinstalling the pump head (see Section 9.6.3)

9.6.1

Removing the Pump Head and Piston

Refer to Figure 9-4 or Figure 9-5 when disassembling and reassembling
the primary pump head or secondary pump head, respectively.

L.

Click Motor on the pump Control panel in Chromeleon or
Chromeleon Xpress to turn off the pump flow.

Begin monitoring the Current Pressure reading on the Control
panel. When the system pressure reaches zero, do the following:

* Disconnect the pump from the software by clearing the
Connected check box on the Control panel.
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®  Press the POWER button on the front of the DP/SP for 2 seconds
to turn off the pump.

Open the DP/SP door to access the mechanical components.

Use the handles on the component mounting panel to pull the panel
forward until it reaches the stop.

NOTE On newer pumps, three red Phillips screws are
installed on the component mounting panel
before shipment from the factory. If the
mounting panel does not move freely, make sure
these screws have been removed.

To prevent contamination of pump parts, wear cleanroom gloves
while disassembling the pump head.

Never disassemble the pump head with bare hands. Even minute
particles of dust, dirt, etc., on the check valves or piston can
contaminate the inside of the pump head and result in poor pump
performance.

6.

Disconnect all tubing connections to the pump head with the
damaged piston.

Using a 3.0 mm hex key (P/N 062338), loosen the Allen screws on
the pump head with the damaged piston. Remove the Allen screws,
and then carefully remove the head and place it on a clean surface.

If the piston was not removed with the pump head in Step 7, remove
the piston now by pulling it straight out of the pump mechanism.

NOTE A magnet secures the piston in place. If the
magnetic force makes the piston difficult to
remove, tilt the piston to one side and then pull
it out of the pump mechanism.

If the piston is broken, be sure to remove all broken pieces. If
necessary, flush the pump head with ASTM Type I (18 megohm-cm)
filtered and deionized water to remove all debris.
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9.6.2

9.6.3

Installing the New Piston

Slide the new piston (P/N 062082) partway into the pump head;
approximately 6 mm (1/4 in) of the sapphire part of the piston should
extend from the head.

Reinstalling the Pump Head

1. Place the pump head back on the pump.

2. Reinstall the screws in the pump head. Using the 3.0 mm hex key
(P/N 062338), tighten the screws just until they come into contact

with the pump head. Then, tighten the screws another one-quarter to
one-half turn, one-eighth of a turn at a time.

3. Reconnect all tubing connections to the pump head. Tighten
connections fingertight, and then tighten an additional one-quarter
turn only.

4. Push the component mounting panel back into the enclosure, using
the handle in the center of the panel. Close the DP/SP door.

5. Press the POWER button on the front of the DP/SP to turn on the
pump.

6. Select the Connected check box on the Control panel to reconnect
the pump to the software.

7. Click Motor on the Control panel to turn on the pump flow.
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9.7 Replacing the Piston Seal Wash Tubing

Check the piston seal wash tubing weekly for crimping or blockage and replace as
needed.

1. Click Metor on the pump Control panel in Chromeleon or Chromeleon
Xpress to turn off the pump flow.

2. Open the DP/SP door to access the mechanical components.
3. Remove the old tubing from the peristaltic pump (see Figure 9-7) as follows:
a. Lift the lever up and to the right and hold it in that position with one hand.

b. With your other hand, pull the PharMed tubing away from the rotor and
out of the lower notch on the left side of the mounting plate.

Release the lever.

d. Pull on the fitting slightly to remove the PharMed tubing from the upper
notch on the pump mounting plate.

PharMed Tubing
(P/N 063268)

| Rotor

Fitting [ — Lever

Tygon 2075 Tubing
(P/N 064079)

/_ Mounting Plate

Figure 9-7. Peristaltic Pump for Seal Wash System

4. Pull off the PharMed and Tygon 2075 tubing from the fitting. Save the fitting.

5. Pull off all seal wash tubing from the seal wash reservoir and the primary and
secondary pump heads.

6. Cut three new pieces of Tygon 2075 tubing (0.15-cm (0.060-in) ID;
P/N 064079) and one piece of PharMed tubing (0.159-cm (0.0625-in) ID;
P/N 063268) to the same lengths as the tubing just removed.
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The Ship Kit (DP Ship Kit, P/N 062463; SP Ship Kit, P/N 063342) includes a
coil of PharMed tubing. The Preventive Maintenance Kit (DP, P/N 061794,
SP, P/N 061795) includes a coil of Tygon tubing.

7. Connect the new tubing pieces to the
seal wash reservoir and pump heads

(see Figure 9-8).

8. Push the tubing onto the fitting that was
removed in Step 4.

9. Connect the PharMed tubing to the
peristaltic pump as follows:

a.

Push the tubing into the lower notch
on the pump mounting plate.

Lift the lever to the right and hold it
in that position with one hand.

With your other hand, wind the
tubing around the rotor.

Release the lever.

Pull on the fitting slightly to slide
the tubing into the upper notch.

PharMed
Tubing

Tygon 2075
Tubing

Secondary|| Primary
Head

i

Seal
Wash
Reservoir

Figure 9-8. Piston Seal Wash Tubing Connections

Make sure there is no slack in the tubing. If necessary, lift the lever again,
adjust the tubing around the rotor and through the lower notch to remove

any slack, and release the lever.

10. Push the component mounting panel back into the enclosure. Close the DP/SP
door.

11. Click Motor on the Control panel to turn on the pump flow.
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9.8 Replacing the DP/SP Priming Valve Knob Seal

Replace the seal in the priming valve knob if there is leakage around the valve
threads when the valve is open or if the waste port leaks when the valve is closed.

1. Click Metor on the pump Control panel in Chromeleon or Chromeleon
Xpress to turn off the pump flow.

2. Begin monitoring the Current Pressure reading on the Control panel. When
the system pressure reaches zero, do the following:

* Disconnect the pump from the software by clearing the Connected check
box on the Control panel.

®  Press the POWER button on the front of the DP/SP for 2 seconds to turn
off the pump.

3. Open the front door of the DP/SP to access the mechanical components.

4. Use the handles on the component mounting panel to pull the panel forward
until it reaches the stop.

NOTE On newer pumps, three red Phillips screws are installed
on the component mounting panel before shipment from
the factory. If the mounting panel does not move freely,
make sure these screws have been removed.
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5. The priming valve knob is located on the secondary pump head (see
Figure 9-9). To remove the knob, turn it counterclockwise all the way and
then pull it straight off the pump head.

Priming Valve ———

Secondary
Pump Head

Figure 9-9. DP/SP Priming Valve
6. Pull the old seal off the end of the priming valve knob.

7. When correctly installed, the groove in the priming valve knob seal faces
away from the knob (see Figure 9-10). Hold the new seal (P/N 063382)
carefully, to avoid scratching or nicking the sides, and then slide the seal onto
the knob.

Do not use a sharp tool (such as tweezers) to install the seal. This may

lIMPORTANTl scratch the seal and the surface of the priming valve knob. These
scratches will prevent a proper seal and cause leakage.

Priming Valve Knob Seal
(P/N 063382)

Insert seal with groove facing
away from knob

Figure 9-10. Replacing the Priming Valve Knob Seal
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10.
I1.

12.

Insert the priming valve knob into the secondary pump head, turn the knob
clockwise, and tighten fingertight.

Push the component mounting panel back into the enclosure. Close the DP/SP
door.

Press the POWER button on the front of the DP/SP to turn on the pump.

Select the Connected check box on the Control panel to reconnect the pump
to the software.

Click Motor on the Control panel to turn on the pump flow.

9.9 Changing the DP/SP Main Power Fuses

L.

DANGER

DANGER

ACHTUNG

Click Motor on the pump Control panel in Chromeleon or Chromeleon
Xpress to turn off the pump flow.

Begin monitoring the Current Pressure reading on the Control panel. When
the system pressure reaches zero, do the following:

* Disconnect the pump from the software by clearing the Connected check
box on the Control panel.

®  Press the POWER button on the front of the DP/SP for 2 seconds to turn
off the pump.

Turn off the main power switch on the rear panel of the pump (see
Figure 2-6).

Disconnect the main power cord from both its source and from the rear panel
of the pump.

HIGH VOLTAGE—Disconnect the main power cord from its source and
also from the rear panel of the pump.

HAUTE TENSION—Débranchez le cordon d'alimentation principal de
sa source et du panneau arriére du pump.

HOCHSPANNUNG—Ziehen Sie das Netzkabel aus der Steckdose und
der Netzbuchse auf der Riickseite der Pumpe.
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5. The fuse cartridge is located next to the
main power switch (see Figure 9-11). Use a
small screwdriver to remove the fuse
cartridge.

6. Replace the two fuses with new 2 A IEC
60127-2 slow-blow fuses (P/N 954773).
Dionex recommends always replacing both
fuses.

7. Reinstall the fuse cartridge.

Fuse
Cartridge

8. Reconnect the main power cord to its
source and to the DP/SP.

Figure 9-11. DP/SP Fuse Cartridge

9. Turn on the main power switch.
10. Press the POWER button on the front of the DP/SP to turn on the pump.

11. Select the Connected check box on the Control panel to reconnect the pump
to the software.

12. Click Motor on the Control panel to turn on the pump flow.
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9.10 Replacing Tubing and Fittings

The EG is plumbed with the tubing and fittings listed below.

Tubing Size and Type Color P/N Used For
0.25-mm (0.010-in) ID Black 042690 | Connections from the EluGen
PEEK cartridge to the pump, from the

EluGen cartridge to the CR-
TC, from the RFIC Eluent
Degasser to the injection valve,
from the RFIC Eluent Degasser
to the eluent reservoir

3-mm (0.125-in) OD Teflon | Clear 014157 | Connections from the RFIC
tubing Eluent Degasser REGEN IN to
the CR-TC, from the RFIC
Eluent Degasser REGEN OUT

to waste
1.58-mm (0.062-in) ID Clear 047203 | EluGen cartridge gas vent line
Polyurethane
10-mm (0.39-in) ID Clear 055075 | Drip tray waste line
Polyethylene

® Use 1/8-in fittings (P/N 052267) and ferrules (P/N 048949) for connections to
the suppressor REGEN OUT port and the eluent reservoir.

® Use double-cone 10-32 ferrule fittings (P/N 043276) and 10-32 bolts
(P/N 043275) for all other tubing connections. For tightening requirements,
refer to Installation of Dionex Liquid Line Fittings (Document No. 031432).
The manual is on the Dionex Reference Library CD-ROM (P/N 053891).

Use a tubing cutter to cut tubing to the required length. Make sure the cut is at a
right angle to the length of the tubing and there are no nicks or burrs on the end. A
tubing cutter (P/N 049584) is included in the DC Ship Kit (P/N 062614, dual; P/N
063408, single). Refer to the instructions provided with the cutter.
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9.11 Isolating a Restriction in the Liquid Lines

A restriction in the liquid plumbing will cause excessive system backpressure.

1.

Begin pumping eluent through the system (including the columns) at the flow
rate normally used.

Work backward through the system, beginning at the flow cell exit. One at a
time, loosen each fitting and observe the pressure. The connection at which
the pressure drops abnormally indicates the point of restriction. If the EluGen
cartridge is the source of the high backpressure, replace the outlet frit as
instructed in the EluGen cartridge manual. The manual is included on the
Dionex Reference Library CD-ROM (P/N 053891).

If the restriction has caused such high pressure that the system cannot be
operated, you must work forward through the system, adding parts one at a
time, until an abnormal pressure increase (and hence, the restriction) is found.

9.12 Replacing the EluGen Cartridge

Replace the EluGen cartridge when the cartridge is expended or when it
leaks.

The EluGen cartridge replacement procedure consists of:

CAUTION

MISE EN GARDE

VORSICHT

Removing the old EluGen cartridge (see Section 9.12.2)
Disposing of the old EluGen cartridge (see Section 9.12.3)
Installing the new EluGen cartridge (see Section 9.12.4)
Conditioning the new EluGen cartridge (see Section 9.12.5)

The EluGen cartridge contains one of the following: a corrosive base
(KOH, LiOH, or NaOH), a corrosive acid (MSA), or a concentrated
K,CO; solution. Wear protective eyewear and gloves when handling
the cartridge.

La cartouche d'EluGen contient un de ce qui suit: une base corrosive
(KOH, LiOH, ou NaOH), un acide corrosif (MSA), ou une solution
concentrée de K,COj3. Porter des lunettes et des gants protectives en
manipulant la cartouche.

Die EluGen-Kassette enthélt eine korrodierende Base (KOH, LiOH
oder NaOH), eine korrodierende Saure (MSA) oder eine konzentrierte
K,CO5-Losung. Tragen Sie daher beim Umgang mit Kassette eine
Schutzbrille und Handschuhe.
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9.12.1 EG Flow Schematic
Refer to Figure 9-12 when performing EG and CR-TC service

procedures.
EGC VENT F
8°5 RFIC
Eluent
Degasser
X -
= Regen Regen
To Waste Out In
Inlet Outlet
EGC
IN
J EGC
ouT
-
From pump
T Regen Out Port
To injection valve port P (blue label)
- K =
To gas separator waste tube Regen Out
Eluent In Port Eluent Out Port
(red label) (yellow label)
Regen In Port
(orange label)
From suppressor REGEN OUT
|

Figure 9-12. EG Flow Schematic Example
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9.12.2 Removing the Old EluGen Cartridge

L.

Click Motor on the pump Control panel in Chromeleon or
Chromeleon Xpress to turn off the pump flow. (This turns off the
power to the EluGen cartridge and the suppressor, also.)

Open the front door of the EG.

Push down on the slide release latch and pull the tray forward until it
reaches the stop.

Disconnect the EluGen cartridge electrical cable from the EGC 1 (or
EGC 2) bulkhead connector (see Figure 2-8). Twist the ring on the
cable counterclockwise to loosen it, and then pull the cable straight
out of the connector.

Remove the VENT line from the EluGen cartridge by unscrewing the
10-32 luer adapter (see Figure 9-13).

Tip: If necessary, use

a wrench to hold the Vent Eﬁg
luer adapter in place e
while unscrewing the Adapter\ 7

vent line.

Figure 9-13. Detaching the EluGen Cartridge Vent Line
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6. Locate the 10-32 plug (P/N 053981) removed from the EluGen
cartridge vent opening during installation. Install the plug in the vent
opening. (This will prevent leakage from the vent opening when you
turn over the cartridge in Step 8.)

7. Lift the EluGen cartridge straight up and off the cartridge holder.

8. Turn the EluGen
cartridge upside
down and place it on Generation
the EG drip tray (see Chamber
Figure 9-14). This is
the “service position”
for the cartridge.

Drip Tray

Figure 9-14. EluGen Cartridge in the Service Position

9. Disconnect the EGCIN
and EGC OUT lines
from the INLET and
OUTLET ports on the
EluGen cartridge (see

Figure 9-15).

Figure 9-15. EluGen Cartridge Inlet and Outlet Fittings
(Shown with fittings removed)
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9.12.3 Disposing of the Old EluGen Cartridge
If the EluGen cartridge is expended, follow these steps to dispose of it:

1.

Hold the cartridge upright. Unscrew the eluent generation chamber
from the electrolyte reservoir and pour the remaining electrolyte
solution into an appropriate hazardous waste container.

NOTE Refer to the Material Safety Data Sheet (MSDS)
shipped with the EluGen cartridge for the
chemical description.

Rinse the electrolyte reservoir and membranes with ASTM Type I
(18 megohm-cm) filtered and deionized water three times. Rinsing
should render the reservoir and membranes nonhazardous; however,
check your local, state, and federal regulatory agency regulations for
proper disposal.

If the EluGen cartridge is not expended, it can be stored for up to two
years. Follow these steps to prepare the cartridge for storage:

1.

Plug all fittings. Cap the vent port (this will prevent the evaporation
of water in the electrolyte reservoir).

Store the cartridge in an upright position (with the electrolyte
reservoir at top) at 4 to 40°C (39 to 104°F) until its next use. The
original shipping container is ideal for storage. Before resuming

operation, condition the cartridge. For instructions, see “Conditioning
the New EluGen Cartridge” on page 288.

9.12.4 Installing the New EluGen Cartridge

1.

Remove the new EluGen cartridge from the shipping container.

NOTE Save the shipping container; it may be required
for storage or disposal of the EluGen cartridge.

Verify that a 10-32 plug is installed in the EluGen cartridge vent
opening. (This will prevent leakage from the vent opening when you
turn over the cartridge.)

Turn the cartridge upside down and place it on the EG drip tray in the
service position (see Figure 9-14).
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4. Remove the 10-32 plugs from the INLET and OUTLET fittings on the
eluent generation chamber (see Figure 9-15).

5. Locate the yellow 0.5 mL/min, 7 MPa (1000 psi) backpressure coil
(P/N 053765) in the EG Ship Kit (P/N 062453).

6. Connect one end of the
backpressure coil to the
EluGen cartridge OUTLET
port; leave the other end
of the coil unconnected

(see Figure 9-16). e R

I'/

d |
’ |
1 s

Figure 9-16. EluGen Cartridge Outlet Connection for
Conditioning Procedure

NOTE The backpressure coil connection is temporary;
it is used only for the EluGen cartridge
conditioning procedure.

7. Connect the EGC IN line from the pump to the EluGen cartridge INLET
port.

8.  While holding the EluGen cartridge right-side up (with the electrolyte
reservoir on top), shake the cartridge vigorously and tap it with the
palm of your hand 10 to 15 times. Make sure any bubbles trapped in
the eluent generation chamber are dislodged.

9. Slide the EluGen cartridge (with the electrolyte reservoir on top) into
the cartridge holder in the EG.
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10. Push the cartridge’s blue
electrical cable
connector onto the EGC 1
(or EGC 2) bulkhead
connector (see
Figure 9-17). Twist the
ring on the cable
connector fingertight to
secure it.

e

Figure 9-17. Connecting the EluGen Cartridge Electrical Cable

11. Remove the 10-32 plug from the EluGen cartridge vent opening.
Install a 10-32 luer adapter in the vent opening.

12. Connect the luer adapter and VENT line removed from the old
cartridge to the vent opening in the new cartridge (see Figure 9-13).

The vent line must be connected to the EluGen cartridge to ensure

IMPORTANT proper ventilation.

NOTE Place the 10-32 plug removed from the vent opening
in a safe place for storage. The 10-32 plug is
required for shipping or storing the cartridge.

9.12.5 Conditioning the New EluGen Cartridge

Always condition a new EluGen cartridge before initial use. This requires
directing a backpressure coil connected to the cartridge outlet to waste,
and then generating 50 mM of eluent at 1.0 mL/min for 30 minutes.

1. Start the Chromeleon Server Configuration program and open the EG
Properties dialog box. Click the Cartridges tab and enter the serial
number of the EluGen cartridge.

2. Set a small temporary waste container (for example, a beaker) next to
the EG. Direct the yellow backpressure coil from the EluGen
cartridge OUTLET port to the waste container. The backpressure must
be at least 1.4 MPa (200 psi).
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lIMPORTANTl

9.12.6

3. On the panel tabset, select the following settings:

a. Detector Compartment tab page: Under Suppressor Settings,
verify that Mode is set to off.

b. Eluent Generator tab page: Verify that the CR-TC is off.

To avoid damaging the suppressor and CR-TC, always turn them off
before conditioning the EluGen cartridge. The pump flow is on during
conditioning; however, no flow reaches the suppressor or CR-TC.

c. Pump tab page:

Gradient pump only: Under Gradient Control, select the
correct eluent channel (A, B, C, or D).

All pumps: Under Flow Control, set Flow to 1.0 mL/min. This
turns on the pump flow, also.

d. Eluent Generator tab page: Enter 50 mM in the Target
Concentration field. This turns on the power to the EluGen
cartridge, also.

4. Run at the selected settings (1.0 mL/min at 50 mM) for 30 minutes.

5. On the Pump tab page, click the Motor switch to turn off the pump
flow. This turns off the power to the EluGen cartridge, also.

Completing the EluGen Cartridge Installation

1. Disconnect the EluGen cartridge electrical cable from the EGC 1 (or
EGC 2) bulkhead connector. Twist the ring on the cable
counterclockwise to loosen it and then pull the cable straight out of
the connector.

2. Remove the backpressure tubing from the waste container and
remove the waste container.

3. Replace the 10-32 plug in the EluGen cartridge vent opening.

4. Lift the EluGen cartridge out of the holder, turn it upside down, and
place it on the drip tray in the service position (see Figure 9-14).

5. Disconnect the backpressure coil from the EluGen cartridge OUTLET
port.

6. Connect the EGC OUT line to the OUTLET port.
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7.

Turn the EluGen cartridge right-side up, and check for bubbles in the
eluent generation chamber. If necessary, shake and tap the cartridge to
remove bubbles.

Reinstall the EluGen cartridge in the holder. Remove the 10-32 plug
from the vent opening and reinstall the luer adapter and vent line.

Push the cartridge’s electrical cable connector onto the EGC 1 (or EGC
2) bulkhead connector. Twist the ring on the cable connector
fingertight to secure it.

9.13 Replacing the CR-TC

Replace the CR-TC when the background and drift are not acceptable.

The CR-TC replacement procedure consists of:
* Removing the old CR-TC (see Section 9.12.2)
* [Installing and hydrating the new CR-TC (see Section 9.13.2)

* Completing the plumbing for the new CR-TC (see Section 9.13.3)

Refer to Figure 9-12 for a flow schematic of the EG and CR-TC.

9.13.1 Removing the Old CR-TC

L.

On the Pump tab page on the panel tabset, click the Motor switch to
turn off the pump flow. This turns off the power to the EluGen
cartridge and the suppressor, also.

Open the front door of the EG.

Push down on the slide release latch and pull the tray forward until it
reaches the stop.

Follow the instructions in Section 9.12, Step 4 through Step 9, to
disconnect the EluGen cartridge electrical cable from the bulkhead
connector, cap the EluGen cartridge vent opening, remove the
EluGen cartridge, and disconnect the inlet and outlet tubing.

Pull the CR-TC off the ball studs on the component mounting panel.
Disconnect the liquid lines from the four ports on the CR-TC.
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7. Twist the ring on the CR-TC electrical cable counterclockwise to
loosen it and then pull the cable straight out of the CR-TC 1 (or CR-TC
2) bulkhead connector. Remove the CR-TC from the EG.

9.13.2 Installing and Hydrating the New CR-TC

Always hydrate a new CR-TC before initial operation. This requires
pumping ASTM Type I (18 megohm-cm) filtered and deionized water
through the CR-TC for 10 minutes while bypassing the analytical
columns and the suppressor.

1. Remove the plugs from the ports on the new CR-TC (CR-ATC,
P/N 060477; CR-CTC, P/N 060478).

2. Locate the CR-TC Hydration Tubing Kit (P/N 063487) provided in
the EG Ship Kit.

3. Refer to Figure 9-18 to plumb the four ports on the CR-TC for the
hydration procedure.

Preplumbed to RFIC Eluent
Degasser REGEN IN Port

Regen Out Port
(blue label)

Eluent Out Port
(yellow label)

From Pump —1
Outlet A
utie g Eluent In Port |/ ]| Regen In Port ™~} 1/4-in Fitting
(red label) (orange label)

10-32 Fitting \l,

CR-TC Hydration Kit
Tubing Assembly —

(P/N 063487)

Figure 9-18. CR-TC Plumbing for Hydration

4. On the panel tabset, select the Detector Compartment tab. Under
Suppressor Settings, verify that Mode is set to Off.
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9.13.3

To avoid damaging the suppressor, always turn off the suppressor
PORTANT]  pefore hydrating the CR-TC. The pump flow is on during conditioning;
however, no flow reaches the suppressor.

S.

Select the Pump tab and select the following parameters:

a. Under Flow Control, set Flow to the flow rate recommended for
your application.

b. Click the Motor switch to start the pump flow.

c. Gradient pump only: Under Gradient Control, enter 100% for
the reservoir containing the ASTM Type I (18 megohm-cm)
filtered and deionized water.

Allow the pump to run for at least 10 minutes.
Click Motor to turn off the pump flow.

Disconnect the hydration tubing assembly from the ELUENT OUT and
REGEN IN ports on the CR-TC.

Disconnect the pump outlet line from the ELUENT IN port on the CR-
TC.

Completing the New CR-TC Plumbing

Reinstall the EluGen Cartridge

1.
2.

Reconnect the EluGen cartridge inlet and outlet lines.

Turn the EluGen cartridge right-side up, and check for bubbles in the
eluent generation chamber. If necessary, shake and tap the cartridge to
remove bubbles.

Reinstall the EluGen cartridge in the holder. Remove the 10-32 plug
from the vent opening and reinstall the luer adapter and vent line.

Push the cartridge’s electrical cable connector onto the EGC 1 (or EGC
2) bulkhead connector. Twist the ring on the cable connector
fingertight to secure it.

Refer to Figure 9-19 to plumb the four ports on the new CR-TC.
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Connect to Preplumbed to Preplumbed to
EGC OUTLET Port RFIC Eluent Degasser RFIC Eluent Degasser
REGEN IN Port ELUENT IN Port

TO CR-TC
REGEN OUT
(blue label)

1]
-
‘ (vellow label)
Regen In
Regen In Port
(orange label)

CR-TC

gen Out
. Eluent Out Port

Eluent In Port
(red label)

Connect to
Suppressor
REGEN OUT
Port

—

Figure 9-19. CR-TC Plumbing Diagram: Installation Completed

6. Check that no liquid lines are caught under the CR-TC. Align the two
mounting holes on the CR-TC back plate with the ball studs on the
mounting plate, and then push the CR-TC firmly onto the mounting
ball studs. The CR-TC clicks into place when properly installed.

7. Connect the CR-TC electrical cable to the CR-TC 1 (or CR-TC 2)
bulkhead connector. Twist the ring on the cable connector fingertight
to secure it.

8. Push the tray into the module until it locks into place. Close the EG
door.

9. Turn on the power and resume operation.
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9.14 Replacing the RFIC Eluent Degasser

The RFIC Eluent Degasser contains a tubing assembly that may rupture if
subjected to excessive pressure.

1. Press the POWER button on the front of the EG to turn off the power.
2. Open the front door of the EG.

3. Push down on the slide release latch and pull the tray forward until it reaches
the stop.

4. Grasp the degasser by the sides and pull it straight off the ball studs that
secure it to the component mounting panel. Dispose of the degasser.

5. Disconnect the four lines connected to the RFIC Eluent Degasser fittings
(ELUENT OUT, REGEN OUT, REGEN IN, and ELUENT IN).

6. Connect the four lines that were disconnected in Step 5 to the new RFIC
Eluent Degasser (P/N 062137).

7. Align the two mounting holes on the back plate of the new RFIC Eluent
Degasser with the ball studs on the component mounting panel. Push the
degasser firmly onto the mounting ball studs. The degasser clicks into place
when properly installed.

8. Push the tray into the module until it locks into place. Close the EG door.

9. Turn on the power and resume operation.
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9.15 Installing a Backpressure Coil

The EluGen cartridge requires at least 14 MPa (2000 psi) of system backpressure;
this ensures optimal removal of electrolysis gas from the eluent produced by the
cartridge.

During system equilibration, monitor the pressure and verify that it is between 14
and 21 MPa (2000 and 3000 psi). A system backpressure of 16 MPa (2300 psi) is
optimal.

If the backpressure is too low, install a backpressure coil between the injection
valve and the OUTLET port on the EluGen cartridge. Connect one end of the
backpressure coil to Port P (2) on the injection valve; connect the other end to the
TO INJ VALVE IN - P line.

The EG Ship Kit (P/N 062453) includes four backpressure coils (see Table 9-1).

Part Number | Backpressure Flow Rate Approximate
Coil Description Backpressure Added

053762 4-mm ID 2.0 mL/min 3.5 MPa (500 psi)

1.0 mL/min 1.75 MPa (250 psi)
053763 4-mm ID 2.0 mL/min 7 MPa (1000 psi)

1.0 mL/min 3.5 MPa (500 psi)
053764 2-mm ID 0.50 mL/min 3.5 MPa (500 psi)

0.25 mL/min 1.75 MPa (250 psi)
053765 2-mm ID 0.50 mL/min 7 MPa (1000 psi)

0.25 mL/min 3.5 MPa (500 psi)

Table 9-1. Backpressure Coils
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9.16 Changing the EG Main Power Fuses
1. Press the POWER button on the front of the EG for 2 seconds to turn off the
power.
2. Turn off the main power switch on the EG rear panel (see Figure 2-9).

3. Disconnect the main power cord from both its source and from the EG rear
panel.

HIGH VOLTAGE—Disconnect the main power cord from its source and
also from the rear panel of the EG.

DANGER
HAUTE TENSION—Débranchez le cordon d'alimentation principal de
sa source et du panneau arriére du EG.

DANGER
HOCHSPANNUNG—Ziehen Sie das Netzkabel aus der Steckdose und
der Netzbuchse auf der Riickseite des EG.

ACHTUNG

4. The fuse drawer is located above the main
power switch (see Figure 9-20). A small tab

Fuse
locks the fuse drawer in place. Using a small Drawer
screwdriver, press the tab in and then up to Tab

release the fuse drawer.

5. Pull the fuse drawer out of the rear panel and
remove the old fuses.

6. Replace the two fuses with new 2A IEC
60127-2 slow-blow fuses (P/N 954773).
Dionex recommends always replacing both
fuses.

Figure 9-20. EG Fuse Drawer

7. Insert the fuse drawer into the rear panel and press until the drawer snaps into
place.

8. Reconnect the main power cord and turn on the power.
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9.17 Replacing Tubing and Fittings

The DC is plumbed with the tubing and fittings listed below.

Tubing Size and Type Color P/N Used For

0.75-mm (0.030-in) ID Green 044777 | Connection from injection

PEEK valve to waste

AS needle seal assembly, Pink 057301 AS normal and concentrate

46 cm (18 in), with 10-32 modes only: Connection from

ferrule fitting the injection valve to the AS
inject port

0.33-mm (0.013-in) ID, Light 049714 | AS sequential modes only:

PEEK Blue Connection from injection
valves to AS diverter valve

0.51-mm (0.020-in) ID, Orange 042855 | AS simultaneous mode only:

PEEK Connection from each injection
valve to the AS simultaneous
injection tee

1.58-mm (0.062-in) ID Colorless | 014157 | Connection from REGEN OUT

Teflon port on the suppressor

0.125-mm (0.005-in) ID Red 044221 Microbore systems:

PEEK Connections between other
system components

0.25-mm (0.010-in) ID Black 042690 | Standard bore systems:

PEEK

Connections between other
system components

Use 1/8-in fittings (P/N 052267) and ferrules (P/N 048949) for connections to
the suppressor REGEN OUT port and the eluent reservoir.

Use double-cone 10-32 ferrule fittings (P/N 043276) and 10-32 bolts

(P/N 043275) for all other tubing connections. For tightening requirements,
refer to Installation of Dionex Liquid Line Fittings (Document No. 031432).
The manual is on the Dionex Reference Library CD-ROM (P/N 053891).
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Use a tubing cutter to cut tubing to the required length. Make sure the cut is at a
right angle to the length of the tubing and there are no nicks or burrs on the end. A
tubing cutter (P/N 049584) is included in the DC Ship Kit (P/N 062614, dual;
P/N 063408, single). Refer to the instructions provided with the cutter.

9.18 Replacing the Leak Sensor

1. Turn off the pump flow from the Control panel in Chromeleon or Chromeleon
Xpress or press PUMP FLOW on the front of the pump.

2. Press the POWER button on the front of the DC to turn off the DC.

To avoid injury, wait for the DC to cool down before opening the door
or performing any maintenance or service procedures.

CAUTION
Afin d'éviter toute bralure, laisser refroidir le DC avant d'ouvrir la
porte ou d'effectuer des opérations de maintenance.

MISE EN GARDE
Um Verletzungen zu vermeiden, warten Sie bitte, bis der DC abgekiihlit
ist, ehe Sie die Tiir 6ffnen bzw. Wartungs oder Servicearbeiten
durchfiihren.

VORSICHT

3. Open the DC lower door.
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4. Loosen the screw on the front of the leak sensor (P/N 062437) (see
Figure 9-21). Note: The screw remains attached to the sensor.

Figure 9-21. Leak Sensor

5. Pull out the leak sensor from the
component panel and continue
pulling until the attached cable is
also out of the opening.

6. The cable attached to the leak
sensor connects to a cable inside
the DC. Continue pulling the
cable until the connectors for the
two cables are outside the panel
(see Figure 9-22).

7. Disconnect the two cables.

Disconnect
cables

Figure 9-22. Leak Sensor Cable

8. Connect the cable from the new leak sensor to the DC cable.

9. Feed the cables back inside the DC. Align the leak sensor with the component
panel opening and fingertighten the screw.

10. Make sure the leak sensor does not touch the bottom of the drip tray.
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9.19 Rebuilding a High-Pressure (Injection) Valve

Dionex recommends rebuilding the injection valve annually. The Injection Valve
Rebuild Kit (P/N 057896, 6-port valve; P/N 061759, 10-port valve) contains all
required replacement parts. This procedure also applies to high-pressure valves
installed in an ICS-3000 Automation Manager.

NOTE Substitution of non-Dionex parts may impair valve
performance and void the product warranty.

NOTE If you prefer, you can replace the high-pressure valve
“pod,” instead of rebuilding the valve. Replacing the
pod is easier and faster than rebuilding the valve.

1. Turn off the pump flow from the Control panel in Chromeleon or Chromeleon
Xpress or press PUMP FLOW on the front of the pump.

2. Press the POWER button on the front of the DC to turn off the DC.

To avoid injury, wait for the DC to cool down before opening the door
or performing any maintenance or service procedures.

CAUTION
Afin d'éviter toute bralure, laisser refroidir le DC avant d'ouvrir la
porte ou d'effectuer des opérations de maintenance.

MISE EN GARDE
Um Verletzungen zu vermeiden, warten Sie bitte, bis der DC abgekiihlit
ist, ehe Sie die Tiir 6ffnen bzw. Wartungs oder Servicearbeiten
durchfiihren.

VORSICHT

3. Open the DC door.
4. Disconnect each liquid line connected to the valve.

5. Follow the instructions provided in the Rebuild Kit to replace the rotor seal,
isolation seal, and stator face.
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6. Reconnect all liquid lines to the injection valve (see Figure 9-23).

SAMPLE IN

(from door
inject port or
autosampler) L
10 uL SW "‘x\
SAMPLE LOOP —

5 Ji

(Black) I TO INJ (Red - microbore)
W \\ 2 ) | VALVE C | (Black - standard bore)
1 d
I O Xp
TO INJ L
VALVE -W
VALVE -P
(Green)

Figure 9-23. Injection Valve Plumbing (6-Port Valve)

7. Turn on the power to the DC.

8. Turn on the pump flow. Check for leaks from the valve. Tighten fittings as
required (see Section 9.17).

9. Close the door.
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9.20 Replacing a High-Pressure (Injection) Valve Pod

This procedure describes how to replace the mechanical parts (the “pod”) of a
high-pressure valve (P/N 061947, 6-port; P/N 061948, 10-port).

NOTE If the valve electronics require service, contact
Dionex. Electronics-related repair procedures must
be performed by Dionex personnel.

NOTE Substitution of non-Dionex parts may impair valve
performance and void the product warranty.

1. Turn off the pump flow from the Control panel in Chromeleon or Chromeleon
Xpress or press PUMP FLOW on the front of the pump.

To avoid injury, wait for the DC to cool down before opening the door
or performing any maintenance or service procedures.

CAUTION
Afin d'éviter toute bralure, laisser refroidir le DC avant d'ouvrir la
porte ou d'effectuer des opérations de maintenance.

MISE EN GARDE
Um Verletzungen zu vermeiden, warten Sie bitte, bis der DC abgekiihlt
ist, ehe Sie die Tiur o6ffnen bzw. Wartungs oder Servicearbeiten
durchfiihren.

VORSICHT

2. Open the DC door.

3. Disconnect each liquid line connected to the valve.
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4. Unscrew the black locking ring on the front of the valve (see Figure 9-24) and
remove the ring.

Figure 9-24. Unscrew the Locking Ring

5. Grasp the front of the valve pod and pull out firmly to remove it from the DC
or AM.

6. Align the slots in the new pod with the runner in the valve holder on the DC or
AM (see Figure 9-25). Valve pods are keyed to fit only one way (one slot is
narrower than the other). Verify that the slots are aligned with their matching
runners.
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7. Also verify that the two splines on the pod align with the matching splines
inside the valve holder (see Figure 9-25). If necessary, twist the end of the pod
to adjust the position of the splines.

Valve Pod Valve Holder

Splines

Figure 9-25. High-Pressure Valve Pod and Pod Holder

8. Push the Pod into the holder until it clicks into place. Replace the black
locking ring.

9. Reconnect all liquid lines to the valve.

10. Turn on the pump flow. Check for leaks from the valve. Tighten fittings as
required (see Section 9.17).

11. Close the door.
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9.21 Installing or Replacing an I/O Option Board

1. Press the POWER button on the front of the DC to turn off the power.
2. Turn off the main power switch on the DC rear panel (see Figure 2-15).

3. Disconnect the main power cord from both its source and from the DC rear
panel.

HIGH VOLTAGE—Disconnect the main power cord from its source and
also from the rear panel of the DC.

DANGER
HAUTE TENSION—Débranchez le cordon d'alimentation principal de
sa source et du panneau arriére du DC.

DANGER
HOCHSPANNUNG—Ziehen Sie das Netzkabel aus der Steckdose und
der Netzbuchse auf der Riickseite des DC.

ACHTUNG

4. On the DC rear panel, remove the two screws that attach the I/O option cover
plate or the existing I/O option board to the rear panel (see Figure 9-26). Save
the screws.

L

* - - -
T [
D
§ i
% " ] |
( ——A-—hm IIIIIIII'IIIIII A ; |
4 = L .

Remove two
screws

Figure 9-26. DC Rear Panel: Removing the I/O Option Cover Plate

Doc. 065031-04 1/08 305



ICS-3000 lon Chromatography System

5. Slide the new I/O option board (P/N 062201) into the rear panel opening and

press firmly to connect the board to the DC motherboard.

6. Replace the two screws.

Figure 9-27 shows the I/O option installed.

i . *

| L I 2
i (1
: i

s :
Syl 111111111

m

1/0 Option

Figure 9-27. DC Rear Panel: I/O Option Installed

7. Reconnect the main power cord and turn on the power.
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9.22 Changing the DC Main Power Fuses

1.

DANGER

DANGER

ACHTUNG

4.

Press the POWER button on the front of the DC for 2 seconds to turn off the

power.

Turn off the main power switch on the DC rear panel (see Figure 2-15).

Disconnect the main power cord from both its source and from the DC rear

panel.

HIGH VOLTAGE—Disconnect the main power cord from its source and

also from the rear panel of the DC.

HAUTE TENSION—Débranchez le cordon d'alimentation principal de
sa source et du panneau arriére du DC.

HOCHSPANNUNG—Ziehen Sie das Netzkabel aus der Steckdose und
der Netzbuchse auf der Riickseite des DC.

The fuse drawer is located above the
main power switch (see Figure 9-28). A
small tab locks the fuse drawer in place.
Using a small screwdriver, press the tab
in and then up to release the fuse drawer.

Pull the fuse drawer out of the rear panel
and remove the old fuses.

Replace the two fuses with new 10 A IEC
60127-2 slow-blow fuse (P/N 954772).
Dionex recommends always replacing
both fuses.

Fuse
Drawer

Tab

Figure 9-28. DC Fuse Drawer

Insert the fuse drawer into the rear panel and press until the drawer snaps into

place.

Reconnect the main power cord and turn on the power.
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9.23 CD Service Procedures

9.23.1 Calibrating the CD Cell
When to Calibrate

* After every 6 months of use

NOTE Do not use this procedure to calibrate a new
cell. New cells are calibrated at the factory.

Items Needed Description

1.0 mM KCI solution Prepare by dissolving 0.07456 g of reagent-
grade KCl in 1 liter of 18 megohm-cm DI

water.

Backpressure tubing to provide | Use 0.25-mm (0.010-in) ID black PEEK
at least 7 MPa (1000 psi) tubing (P/N 042690).

1. Click the Cond. Detector tab in Chromeleon Xpress or on the panel
tabset in Chromeleon.

2. Click the Calibration button under Conductivity Detector Settings.
The Wellness panel opens (see Figure 9-29).

[ Conductivity Detector Wellness o ]

External Conductivity Cell Calibration

Update Wellness Database

Press for instructions: Instructions |
Cond. Cell Calibration: Calibrate |

Log Cell 1 Cal. Value: Log
Log Cell 2 Cal. Value: Log
Current Calibration Date:  4/19/12006
Last Calibration Date: 411912006

Prass for instructions: Instructions |
Settings to Download: ICurrent vl
Download| In Process

Cell Serial Mumber:

Dummy Cell Control

Cell Contral: INurmaI j

Service Wellness Close

Figure 9-29. Wellness Panel: ICS-3000 Conductivity Detector
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10.

I1.

12.

On the Wellness panel under External Conductivity Cell
Calibration, click Instructions for a summary of the procedure
(described in detail in this section).

Disconnect the pump output line from the injection valve.

Disconnect the line from the suppressor ELUENT OUT port to the cell
inlet and connect the pump output line directly to the cell inlet.

Verify that there is a minimum of 7 MPa (1000 psi) of backpressure.

Set the cell heater to 35 °C. Allow the cell to reach this temperature
and then wait an additional 5 minutes to let it stabilize.

Begin pumping 1.0 mM KCI through the cell at 1.0 mL/min.

Wait until the total conductivity reading stabilizes (in about
15 minutes). Open the Wellness panel again and click Calibrate.

After calibration, the conductivity reading should be 147.00 =2 pS. If
this is not the case, contact Dionex for help.

To record the new calibration value in the Audit Trail, click the Log
button for the cell that was calibrated.

Flush the KCI solution from the system by pumping ASTM Type |
(18 megohm-cm) filtered and deionized water through the cell. When
the conductivity drops to less than 1 uS/cm, stop the pump.

Reconnect the pump to the injection valve and reconnect the line
from the suppressor to the cell inlet.

9.23.2 Replacing a Suppressor

Refer to the suppressor manual for guidance about when to replace a
suppressor. Suppressor manuals are included on the Dionex Reference
Library CD-ROM (P/N 053891).

L.

Refer to the suppressor quick start guide (shipped with the
suppressor) for instructions on preparing the suppressor before initial
use.

Press the POWER button on the front of the DP/SP to turn off the
pump.

Press the POWER button on the front of the DC to turn off the DC.
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Open the DC upper door.

Disconnect the two eluent and the two regenerant lines from the
suppressor (see Figure 9-30).

Unplug the suppressor cable from the detector.

Figure 9-30. Disconnecting the Suppressor Liquid Lines and Cable

7.

10.
11.
12.

Remove the suppressor from the detector by sliding it to the left a few
millimeters to detach it from the mounting tabs on the detector. Then,
pull the suppressor toward you.

Orient the new suppressor with the ELUENT IN fitting on the bottom
(see Figure 9-30). Press the suppressor against the back of the
detector and then slide it to the right to secure it onto the mounting
tabs. Pull out slightly on the center of the suppressor to verify that it is
securely fastened.

Connect the two eluent and the two regenerant lines to the new
suppressor.

Plug in the cable.
Close the DC door.

Turn on the DC power and restart the pump flow.
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9.23.3 Replacing a CD

L.

Turn off the pump flow from the Control panel in Chromeleon or
Chromeleon Xpress or press PUMP FLOW on the front of the pump.

Press the POWER button on the front of the DC to turn off the DC.

Open the DC upper door and disconnect the tubing from the
conductivity detector CELL IN and CELL OUT fittings (see

Figure 9-31).

Disconnect

Figure 9-31. Disconnecting the Conductivity Detector Liquid Lines

4,
5.

10.

Remove the suppressor from the detector (see Section 9.23.2).

Press the release lever located below the detector. The detector pops
out slightly from the DC compartment. Grasp the top of the detector
and pull outward to remove the detector from the compartment. Do
not pull from the CELL IN and CELL OUT fittings.

Note the electrical plug on the back of the detector and the receptacle
on the inside of the DC.

Push the new detector into the opening in the DC and press firmly to
ensure the electrical connection is secure.

Reconnect the cell inlet and outlet lines.
Reinstall the suppressor (see Section 9.23.2).

Turn on the DC power and restart the pump flow.
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9.23.4 Removing Trapped Air from the Conductivity Cell

Air bubbles in the cell can cause pulsations of the baseline, random noise,
and low readings. Air may result from outgassing of the eluent.

1.

Connect enough backpressure tubing to the cell outlet to shrink
bubbles and allow them to pass more easily through the cell. Refer to
Table 9-2 for the appropriate type and number of backpressure tubing
coils required.

Suppressor Column Flow Rate Backpressure
Type Format (mL/min) Coils
AES 2-mm 0.25t0 0.50 2 red*
3-mm 0.50 to 1.00 2 red
4-mm 1.00 to 2.00 1 red
SRS or MMS 2-mm or 3-mm | <0.25 2 red
2-mm or 3-mm | 0.25 to 0.50 1 red
4-mm 0.50 to 1.50 2 black**
4-mm 1.50 to 3.00 1 black
*The red coil (P/N 045878) consists of 0.125-mm (0.005-in) ID PEEK
tubing with fittings.
**The black coil (P/N 045877) consists of 0.25-mm (0.010-in) ID PEEK
tubing with fittings.

Table 9-2. Backpressure Coil Requirements

Table 9-3 lists the correct pressure range for each type of suppressor.

Suppressor Type Pressure Range
AES 0.14 to 0.70 MPa (20 to 100 psi)
SRS or MMS <0.28 MPa (40 psi)

Table 9-3. Suppressor Operating Pressure Ranges

To verify that the required amount of backpressure is being generated,
follow the instructions in the flier, Backpressure Coil Pressure Test
for Dionex Suppressors (Document No. 031759), which is shipped
with the suppressor. The instructions are also in the suppressor
manual on the Dionex Reference Library CD-ROM (P/N 053891).
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3. If abubble is still trapped in the cell, try these techniques to remove
it:

® Loosen and then tighten the cell outlet fitting.

® Temporarily disconnect the backpressure coil from the suppressor
REGEN IN port and then plug and unplug the end of the tubing
with your fingertip 2 or 3 times to create a pressure difference.

9.24 ED Service Procedures

9.24.1 Disconnecting the Amperometry Cell

Before performing an amperometry cell service procedure, follow these
instructions to disconnect the cell.

1. Turn off the cell voltage from the Control panel in Chromeleon or
Chromeleon Xpress.

2. Turn off the pump flow from the Control panel in Chromeleon or
Chromeleon Xpress or press PUMP FLOW on the front of the pump.

3. Disconnect the inlet and outlet lines from the amperometry cell and
disconnect the two electrical cables (see Figure 9-32).

4. Grasp the cell by the cell body and pull straight out to remove it from
the detector.

Disconnect
cables

Disconnect
inlet line

Disconnect
outlet line

Figure 9-32. Disconnecting the Amperometry Cell (Titanium Cell Shown)
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9.24.2 Replacing an Amperometry Cell Gasket

These instructions are for conventional (nondisposable) working
electrodes only. To install a disposable working electrode, refer to the
manual, which is shipped with the electrode.

When to Replace the Gasket

Replace the gasket if there is a leak between the gasket and electrode, or
between the gasket and cell body.

Items Needed

*  Amperometry cell gasket for nondisposable working electrodes
(P/N 045972)

*  (Gloves

® Blunt-end tweezers

Amperometry Cell Gasket Replacement Procedure

NOTE To avoid electrode fouling, always wear gloves when
handling electrodes.

1. Turn off the cell voltage from the Control panel in Chromeleon or
Chromeleon Xpress.

2. Turn off the pump flow from the Control panel in Chromeleon or
Chromeleon Xpress or press PUMP FLOW on the front of the pump.

3. Disconnect the cell (see Section 9.24.1).

4. Loosen the PEEK yoke knob holding the working electrode to the cell
body by unscrewing it two to three turns.

5. Squeeze the tabs on the sides of the yoke block and pull the block and
knob off the working electrode (see Figure 9-33).
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First, loosen the
PEEK yoke knob

Then, squeeze the
tabs on the yoke
block and pull to

remove it

Figure 9-33. Disassembling the Amperometry Cell
NOTE Handle the cell gasket and the inside surfaces of the

cell carefully to prevent scratches which may
subsequently cause leaks.

6. Carefully separate the parts (see Figure 9-34).

Working

Electrode o
Block
PEEK Yoke

Block \
TN

e/
v

£0 Eoctroce

Cell Body

v A/'(‘:/ :
”"“Z‘?u“»""‘”".

Cell Gasket

Figure 9-34. Amperometry Cell Components

7. Use tweezers to remove the old cell gasket (see Figure 9-35) from the
cell body.
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Alignment Pins

Cell Gasket

(P/N 045972; for
conventional, non-
disposable working
electrodes)

10.

I1.
12.

13.

14.
15.
16.
17.

Figure 9-35. Amperometry Cell Gasket

Rinse surface of the cell with ASTM Type I (18 megohm-cm) filtered
and deionized water.

Clean the polished surface of the cell with a damp soft cloth or tissue.

Install the new gasket (P/N 045972) over the alignment pins on the
cell body. When correctly installed, one end of the gasket extends
beyond the cell body, to facilitate gasket installation and removal.

Verify that the gasket is flat against the cell body and has no wrinkles.

Reinstall the working electrode block and the PEEK yoke knob and
block. Fingertighten the PEEK yoke knob by turning it a full 360
degrees.

NOTE It is not possible to overtighten the PEEK yoke
knob. Once the knob clicks into place, it does
not tighten any further. The PEEK yoke knob
ensures constant pressure is applied to the cell.

Orient the cell assembly with the PEEK yoke knob on the left and
push the cell onto its mounting location in the DC compartment.
Reconnect the cell’s inlet and outlet lines.

Reconnect the electrical cables.

Start the pump flow.

Wait until the pump pressure has stabilized (30 to 60 seconds) and
then turn on the cell voltage.
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9.24.3 Polishing an Amperometry Cell Working Electrode

These instructions are for conventional (nondisposable) working
electrodes only. Do not polish disposable electrodes.

When to Polish the Working Electrode

Polish carbohydrate gold, platinum, silver, and glassy carbon working
electrodes before initial installation in the amperometry cell. Do not
polish new AAA gold electrodes before installation.

After the working electrode is polished and installed, background
signal and analyte sensitivity require several hours to stabilize. Once
stabilized, do not polish the electrode unless you observe a loss of
signal or severe electrode recession.

Items Needed

Polishing kit (P/N 036313) shipped with the electrode. The kit
contains polishing pads (P/N 036321), a bottle of fine polishing
compound (P/N 036318), and a bottle of coarse polishing compound
(P/N 036319).

Pen that writes with indelible ink
Gloves

Tweezers

Working Electrode Polishing Procedure

NOTE To avoid electrode fouling, always wear gloves when

handling electrodes.

Follow the instructions in Section 9.24.2, Step 1 through Step 6 to
remove the working electrode from the cell.

Prepare the polishing pads:

a. Using indelible ink, label the plastic side of a pad to designate it
for use with the coarse polishing compound.

b. Label another pad for fine polishing compound; also designate
the working electrode type with which it will be used.
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NOTE Do not use the same fine polishing pad to polish
more than one type of working electrode; this
can contaminate the electrode surface with
microparticles from the other working
electrodes.

Designate a pad that will not be used with polishing compound.
This pad is for removal of particles after polishing (see Step 5).

Moisten the suede side of the polishing pad slightly with water
and place the pad on a smooth, flat surface, with the suede side
facing up.

3. Polish the electrode:

If you are polishing the electrode before initial installation, use
only the fine polishing compound.

If you are polishing the electrode because of degradation of
performance, such as increased baseline noise or tailing peaks,
first use the coarse polishing compound. Then, repeat with the
fine compound.

Sprinkle about one-half gram of polishing compound in the
center of the suede side of the polishing pad. Add enough ASTM
Type I (18 megohm-cm) filtered and deionized water to make a
thick paste.

Using the working electrode block, spread the paste evenly over
the pad. Then, applying firm pressure in a figure eight motion,
polish the surface of the electrode block for about one minute. If
the pad dries out while polishing, add water sparingly. However,
never allow the polishing compound to dry on the cell body.

Use ASTM Type I (18 megohm-cm) filtered and deionized water
to rinse off all traces of polishing compound from the electrode
block. An ultrasonic cleaner is effective for thoroughly cleaning
the electrode block. Carefully rinse the surface of the block with
ASTM Type I (18 megohm-cm) filtered and deionized water.

4. If you used the coarse polishing compound in Step 3, repeat the step
with the fine compound.
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10.
11.
12.

13.

Using a moist piece of polishing cloth (with no polishing compound
added), rub the polished surface free of residual polishing compound
particles.

Inspect the surface of the working electrode to make sure that it is
clean. Repeat Step 5, if necessary.

NOTE The polishing pads are reusable. Do not rinse
the polishing compound from the pads. After
initial wuse, add only enough polishing
compound to maintain the coating on the pad.

Replace the working electrode block and PEEK yoke knob.
Fingertighten the knob by turning it a full 360 degrees.

NOTE It is not possible to overtighten the PEEK yoke
knob. Once the knob clicks into place, it does
not tighten any further. The PEEK yoke knob
ensures constant pressure is applied to the cell.

Orient the cell assembly with the PEEK yoke knob on the left and
push the cell onto its mounting location in the DC compartment.

Reconnect the cell’s inlet and outlet lines.
Reconnect the electrical cables.
Start the pump flow.

Wait until the pump pressure has stabilized (30 to 60 seconds) and
then turn on the cell voltage.

Reapply the electrode potential. The baseline will drift for more than
1 hour as the cell re-equilibrates. Peak area values may require up to
12 hours to stabilize.
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9.24.4 Replacing an Amperometry Cell Reference Electrode

When to Replace the Reference Electrode

Replace the reference electrode if performance problems occur that are
not corrected by regenerating the electrode. Performance problems can
include no pH readouts, a shift in Ag/AgCl reference potential or
incorrect readouts, baseline spikes, or a decreased response even with a
freshly polished working electrode. The reference electrode typically lasts
from 3 months to 1 year, depending on use.

NOTE To regenerate a reference electrode, soak it in a
solution of 1 M KCl and 1 M HCIL.

Items Needed

* pH-Ag/Ag/Cl reference electrode (P/N 061879)

Reference Electrode Replacement Procedure

1. Turn off the cell voltage from the Control panel in Chromeleon or
Chromeleon Xpress.

2. Turn off the pump flow from the Control panel in Chromeleon or
Chromeleon Xpress or press PUMP FLOW on the front of the pump.

3. Disconnect the cell (see Section 9.24.1).
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4. Unscrew the reference electrode and remove it from the cell body
(see Figure 9-36).

Unscrew
the reference
electrode

Figure 9-36. Removing the Reference Electrode

5. Unscrew the storage cap from the new reference electrode (see
Figure 9-37). Save the cap.

Always store the electrode in the storage cap filled with saturated KCI
IMPORTANT] solution when the cell is not in use. This prevents the reference

electrode membrane from drying out and damaging the electrode. See
Section 6.4 for storage instructions.

Save the
storage cap

Figure 9-37. Reference Electrode in Storage Cap

6. Rinse the electrode thoroughly in ASTM Type I (18 megohm-cm)
filtered and deionized water to remove any precipitated salt.

7. Calibrate the reference electrode (see Section 9.24.5).
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9.24.5 Calibrating the Reference Electrode

When to Calibrate

® (Calibrate after installing a new reference electrode.

Items Needed

® A buffer solution with a pH of 7.00

* A second buffer solution with a different pH (typically one that
matches the pH of the eluent used in your application, either pH 10 or
pH 4 in most cases)

Reference Electrode Calibration Procedure

1. Complete the following if you are calibrating an existing electrode:

a. Turn off the cell voltage from the Control panel in Chromeleon or
Chromeleon Xpress.

b. Turn off the pump flow from the Control panel in Chromeleon or
Chromeleon Xpress or press PUMP FLOW on the front of the
pump.

Disconnect the cell (see Section 9.24.1).
d. Unscrew the reference electrode and remove it from the cell body.

e. Rinse the reference electrode thoroughly in ASTM Type I
(18 megohm-cm) filtered and deionized water to remove any
precipitated salt.

2. With the reference electrode removed from the cell, connect the
electrical cables to the cell and electrode.

3. Click the EC Detector tab in Chromeleon Xpress or on the panel
tabset in Chromeleon.
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4. Click the Calibration button under Electrochemical Detector
Settings. The Wellness panel opens (see Figure 9-38).

il
pH Electrode Calibration Current and Previous Values
Press for instructions: Instructions | Current pH Electrode Offset. 0.00
Current pH Reading: 10.00 Current pH Electrode Slope: 59.17
pH 7 Offset Calibration Offset Cal. | Current Calibration Date: 411912006
pH Slope Buffer Value: 10.00 3 Previous pH Electrode Offset. 0.00
pH Slope Calibration Slope Cal. | Previous pH Electrods Slope: 5917
Update Well Datab Frevious Calibration Date: 411912006
pdate Wellness Database

Fress for instructions: Instructions|
Settings to Download: ICurrent 'I

Download| In Progress Service Welness Close

Figure 9-38. Wellness Panel: ICS-3000 Conductivity Detector

5. Place the electrode in the pH 7.00 buffer. Allow the pH to stabilize
(about 1 minute) until the reading fluctuates no more than 0.05, and
then click the Offset Cal. button.

6. Remove the electrode from the first buffer, rinse, and then dry it.
Place the electrode in the second buffer solution. Allow the pH to
stabilize until the reading fluctuates no more than 0.05.

7. On the Wellness panel, enter the pH of the second buffer in the pH
Slope Buffer Value field and then click the Slope Cal. button.

8. To avoid any hydraulic pressure buildup when inserting the reference
electrode into the cell, make sure that fitting plugs are not installed on
the cell inlet and outlet fittings.

9. Verify that the reference electrode O-ring is present (see Figure 9-39)
and then screw the reference electrode into the reference electrode
cavity.
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Reference
Electrode
O-Ring

Figure 9-39. Reference Electrode O-Ring

10. Orient the cell assembly with the PEEK yoke knob (see Figure 9-34)
on the left and push the cell onto its mounting location in the DC
compartment.

11. Reconnect the cell’s inlet and outlet lines.
12. Start the pump flow.
13. Turn on the DC power.

14. Wait until the pump pressure has stabilized (30 to 60 seconds) and
then turn on the cell voltage.

9.24.6 Replacing the Reference Electrode O-Ring

1. Turn off the cell voltage from the Control panel in Chromeleon or
Chromeleon Xpress.

2. Turn off the pump flow from the Control panel in Chromeleon or
Chromeleon Xpress or press PUMP FLOW on the front of the pump.

3. Disconnect the cell (see Section 9.24.1).

4. Unscrew the reference electrode and remove it from the cell body
(see Figure 9-40).
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Unscrew the
reference
electrode

Figure 9-40. Removing the Reference Electrode

To remove any particulate matter (such as salt crystals), rinse and dry
the reference electrode cavity.

Remove the O-ring from the bottom of the reference electrode (see
Figure 9-41).

Reference
Electrode

/ O-Ring

Figure 9-41. Removing the Reference Electrode O-Ring

7.
8.

Slide the new O-ring (P/N 014067) onto the electrode.

To avoid any hydraulic pressure buildup when inserting the reference
electrode, make sure that fitting plugs are not installed on the cell
inlet and outlet fittings.

Screw the reference electrode into the cell body and tighten firmly
with your fingers.
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10.

I1.
12.
13.

Orient the cell assembly with the PEEK yoke knob (see Figure 9-34)
on the left and push the cell onto its mounting location in the DC
compartment.

Reconnect the two cables and the liquid lines.
Start the pump flow.

Wait until the pump pressure has stabilized (30 to 60 seconds) and
then turn on the cell voltage.

9.24.7 Replacing an ED Detector

1.

A

10.

Turn off the pump flow from the Control panel in Chromeleon or
Chromeleon Xpress or press PUMP FLOW on the front of the pump.

Disconnect the ED from the Control panel in Chromeleon or
Chromeleon Xpress.

Press the POWER button on the front of the DC to turn off the DC.
Open the DC upper door and disconnect the cell (see Section 9.24.1).
Remove the cell from the detector.

Press the release lever located below the detector. The detector pops
out slightly from the DC compartment. Grasp the detector and pull
outward to remove the detector from the compartment.

Note the electrical plug on the back of the detector and the receptacle
on the inside of the DC.

Push the new detector into the opening in the DC and press firmly to
ensure the electrical connection is secure.

Reinstall the cell and reconnect the cell inlet and outlet lines and the
cables.

Turn on the DC power and restart the pump flow.
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A

To avoid injury, wait for the TC to cool down before opening the door
or performing any maintenance or service procedures.

CAUTION
Afin d'éviter toute briilure, laisser refroidir le compartiment thermique
avant d'ouvrir la porte ou d'effectuer des opérations de maintenance.
MISE EN GARDE
Um Verletzungen zu vermeiden, warten Sie bitte, bis der TC abgekiihlt
ist, ehe Sie die Tir offnen bzw. Wartungs oder Servicearbeiten
durchfiihren.
VORSICHT

9.25 Replacing Tubing and Fittings

The TC is plumbed with the tubing and fittings listed below.

Tubing Size and Type Color P/IN Used For

0.125-mm (0.005-in) ID PEEK Black 052310 | Standard bore system
connections

0.25-mm (0.010-in) ID PEEK Red 052306 | Microbore system
connections

10-mm (0.39-in) ID polyethylene Colorless | 055075 | Waste line

Use double-cone 10-32 ferrule fittings (P/N 043276) and 10-32 bolts

(P/N 043275) for all tubing connections. For tightening requirements, refer to
Installation of Dionex Liquid Line Fittings (Document No. 031432). The manual
is on the Dionex Reference Library CD-ROM (P/N 053891).

Use a tubing cutter to cut tubing to the required length. Make sure the cut is at a
right angle to the length of the tubing and there are no nicks or burrs on the end. A
tubing cutter (P/N 049584) is included in the DC Ship Kit (P/N 062614, dual; P/N
063408, single). Refer to the instructions provided with the cutter.
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9.26 Setting Up the Column ID System
The TC Ship Kit (P/N 064789) includes two column ID chip cards (P/N 5710.
1500). The optional Column ID Kit (P/N 066353) includes five chip cards.
These are the main steps required to implement the column ID system:
® Specify the column you want to monitor.
* Install a column ID chip card for the column.
® (lose the TC door and select the column properties to be monitored.
To select the column to be monitored:
1. Launch the Chromeleon Server Configuration program.
2. In the timebase, right-click the TC and select Properties on the context menu.

3. Inthe TC Properties dialog box, select the Components tab to display the
Components tab page (see Figure 9-42).

Dionex TC Thermal Compartment @

General Components ] Cnnfiguration] Fiela_l,ls] Inputs] Error Levels]

Installed components

Left " akve: I controlled by AS
(Injectialve_1 an |IC5-3000 Ba

Right alve: |1D poits j [ controlled by A5
|Iniect\r‘a|ve_2 o ||CS-3I:II:II:I j

W Colmn#  [Column_& on [1C5-3000 4

™ Colurnn B | an | J

I Column C | on | J

™ Calumn D | an | J

QK | Cancel | | Help |

Figure 9-42. TC Properties Dialog Box: Components Tab Page

4. Select the check box for the column to be monitored (A, B, C, or D) and click
OK.
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To install a column ID chip card:

1. To attach a column ID chip card to the column,
wrap the strap around the column, insert the rivet
into one of the holes on the strap, and press to
secure the strap to the column (see Figure 9-43).

Figure 9-43. Attaching the Column ID System to the Column

2. Insert the chip card (with the Dionex logo facing
up) into the appropriate card reader (A, B, C, or D)
along the top of the compartment (see
Figure 9-44).

When the chip card is installed correctly, the LED
next to the slot is green.

Figure 9-44. Inserting a Column ID Chip Card
3. Install a chip card for any other columns to be monitored.

To select the column properties to be monitored:

1. Close the TC door, if it is open. (You cannot select column properties unless
the door is closed.)

2. On the TC Control panel, click the Column Details... button.
This opens the Column Details screen.

3. For each column, specify the properties the column ID system will monitor.
When you finish, click Close.
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9.27 Rebuilding an Injection Valve

Dionex recommends rebuilding the TC injection valve annually. The Injection
Valve Rebuild Kit (P/N 057896, 6-port valve; P/N 061759, 10-port valve)
contains all required replacement parts.

NOTE Substitution of non-Dionex parts may impair valve
performance and void the product warranty.

NOTE If you prefer, you can replace the injection valve “pod,”
instead of rebuilding the valve. Replacing the pod is
easier and faster than rebuilding the valve.

1. Turn off the pump flow from the Control panel in Chromeleon or Chromeleon
Xpress or press PUMP FLOW on the front of the pump.

2. Press the POWER button on the front of the TC to turn off the power.

To avoid injury, wait for the TC to cool down before opening the door
or performing any maintenance or service procedures.

CAUTION
Afin d'éviter toute brilure, laisser refroidir le compartiment thermique
avant d'ouvrir la porte ou d'effectuer des opérations de maintenance.
MISE EN GARDE
Um Verletzungen zu vermeiden, warten Sie bitte, bis der TC abgekiihlt
ist, ehe Sie die Tiir 6ffnen bzw. Wartungs oder Servicearbeiten
durchfiihren.
VORSICHT

3. Open the TC door.
4. Disconnect each liquid line connected to the injection valve.

5. Follow the instructions provided in the Rebuild Kit to replace the rotor seal,
isolation seal, and stator face.

330 Doc. 065031-04 1/08



TC Service

6. Reconnect all liquid lines to the injection valve (see Figure 9-45).

\

TO INJECT SAMPLE IN
VALVE -W (from door
inject port or
autosampler)

25 uL SAMPLE LOOP
(Orange)

TO INJECT
VALVE -P

TOINJ | _ (Red - microbore)
VALVE -C (Black - standard bore)

Figure 9-45. Injection Valve Plumbing (6-Port Valve)

7. Turn on the power to the TC.

8. Turn on the pump flow. Check for leaks from the valve. Tighten fittings as
required (see Section 9.25).

9. Close the TC door.

9.28 Replacing an Injection Valve Pod

This procedure describes how to replace the mechanical part (the “pod”) of the TC
injection valve.

NOTE If the valve electronics require service, contact Dionex.
Electronics-related repair procedures must be
performed by Dionex personnel.

NOTE Substitution of non-Dionex parts may impair valve
performance and void the product warranty.

1. Turn off the pump flow from the Control panel in Chromeleon or Chromeleon
Xpress or press PUMP FLOW on the front of the pump.
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To avoid injury, wait for the TC to cool down before opening the door

or performing any maintenance or service procedures.

CAUTION

Afin d'éviter toute brilure, laisser refroidir le compartiment thermique
avant d'ouvrir la porte ou d'effectuer des opérations de maintenance.

MISE EN GARDE

Um Verletzungen zu vermeiden, warten Sie bitte, bis der TC abgekiihlt
ist, ehe Sie die Tiir 6ffnen bzw. Wartungs oder Servicearbeiten

durchfiihren.
VORSICHT

2. Open the TC door.

3. Disconnect each liquid line connected to the valve.

4. Unscrew the black locking ring on the
front of the valve (see Figure 9-46) and
remove the ring.

5. Grasp the front of the valve pod and
pull out firmly to remove it from the
TC.

Black
Locking
Ring

Figure 9-46. Unscrewing the Locking Ring

6. Check that the new pod (P/N 061961, 6-port; P/N 061962, 10-port) has the

correct number of ports for the injection valve being serviced.

7. Align the slots in the new pod with the runner in the valve holder in the TC
(see Figure 9-47). Valve pods are keyed to fit only one way (one slot is
narrower than the other). Verify that the slots are aligned with their matching

runners.
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8. Also verify that the two splines on the pod align with the matching splines
inside the valve holder (see Figure 9-47). If necessary, twist the end of the pod
to adjust the position of the splines.

Valve Pod Valve Holder

Splines

Figure 9-47. Injection Valve Pod and Pod Holder

9.  Push the pod into the holder until it clicks into place. Replace the black
locking ring.

10. Reconnect all liquid lines to the valve.

11.  Turn on the pump flow. Check for leaks from the valve. Tighten fittings as
required (see Section 9.25).

12. Close the TC door.
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9.29 Changing the Main Power Fuses

1. Press the POWER button on the front of the TC for 2 seconds to turn off the
power.

2. Disconnect the main power cord from both its source and from the TC rear
panel.

HIGH VOLTAGE—Disconnect the main power cord from its source and
also from the rear panel of the TC.

DANGER
HAUTE TENSION—Débranchez le cordon d'alimentation principal de
sa source et du panneau arriére du TC.

DANGER
HOCHSPANNUNG—Ziehen Sie das Netzkabel aus der Steckdose und
der Netzbuchse auf der Riickseite des TC.

ACHTUNG

3. The fuse cartridge is located next to the main power switch (see Figure 9-48).
Use a small screwdriver to remove the fuse cartridge.

Fuse Cartridge

Figure 9-48. TC Fuse Cartridge

4. Replace the two fuses with new 2 A IEC 60127-2 time lag fuses
(P/N 954776). Dionex recommends always replacing both fuses.

5. Reinstall the fuse cartridge.

6. Reconnect the main power cord and turn on the power.
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A.1 Electrical
Main Power
Requirements
Fuse
Requirements

A.2 Environmental

Operating
Temperature

Operating
Humidity

A.3 Physical

Dimensions

Weight

DP/SP Specifications

90 to 120 VAC, 47 to 63 Hz

200 to 240 VAC, 47 to 63 Hz

(Auto-sensing power supply; no manual voltage or frequency
adjustment required)

Typical input power: 28 W

Maximum line draw: 1.2 A at 110 VAC

Two IEC 60127-2 slow-blow fuses (P/N 954773) rated at 2 A,
250 vV

4 to 40 °C (40 to 104 °F)

5% to 95% relative humidity (noncondensing)

Height: 40.6 cm (16 in)
Width: 22 cm (8.75 in)
Depth: 55.9 cm (22 in)
Minimum required clearance behind the pump: 6 cm (2.5 in)

DP: 25 kg (55 Ibs)
SP: 20 kg (45 1bs)
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A.4 Hydraulics

Feature

Pump

Flow Rate Range

Flow Rate Accuracy
and Reproducibility
Operating

Pressure

Pressure Ripple

Gradient
Proportioning
Accuracy and

Reproducibility
Number of Eluents

Gradient Mixer
Delay Volume

High Pressure
Limit

Low Pressure
Limit

Vacuum Degassing
Module

Isocratic Pump

Dual-piston (in series),
variable speed, 80 puL per
revolution

0.001 to 10.0 mL/min in
increments of 0.001 mL/min
+0.1% at 1.0 mL/min
(typical)

0.1 to 35 MPa

(15 to 5000 psi)

1% (typical)

Not applicable

One
Not applicable

0 to 35 MPa (0 to 5000 psi) in
increments of 0.1 MPa
(14 psi); trips instantaneously

0 to 34 MPa (0 to 4900 psi) in
increments of 0.1 MPa

(14 psi)

Built-in single-channel degas
chamber (with degassing
membranes) with internal
volume of 670 puL and dual-
stage diaphragm vacuum
pump

Gradient Pump

Dual-piston (in series),
variable speed, 80 uL per
revolution

0.001 to 10.0 mL/min in
increments of 0.001 mL/min
+0.1% at 1.0 mL/min
(typical)

0.1 to 35 MPa

(15 to 5000 psi)

1% (typical)

+0.5% at 2.0 mL/min
(typical)

Four

GM-3: <500 pL, 3 to 9 mm
ID columns

GM-4: <290 puL, 2 mm ID
columns

0to 35 MPa (0 to 5000 psi) in
increments of 0.1 MPa
(14 psi); trips instantaneously

0 to 34 MPa (0 to 4900 psi) in
increments of 0.1 MPa

(14 psi)

Built-in four-channel degas
chamber (with degassing
membranes) with internal
volume of 670 pL per
channel and dual-stage
diaphragm vacuum pump
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A.5 Computer Connections

USB Three USB (Universal Serial Bus) ports provide connections to
other ICS-3000 modules
One USB receptacle provides a connection to the PC on which
Chromeleon or Chromeleon Xpress software is installed

A.6 1/0O Interfaces and Inputs/Outputs

Digital /O  Four programmable relays
Analog output for system pressure
Three digital inputs for Start, Stop, and Hold
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B/ EG Specifications

A.7 Electrical

Main Power 90 to 264 VAC, 47 to 63 Hz (Auto-sensing power supply; no
Requirements manual voltage or frequency adjustment required)
Typical input power: 18 W
Maximum line draw: 1 A at 110 VAC
Fuse Two IEC 60127-2 slow-blow fuses (P/N 954773) rated at 2 A,
Requirements 250V

A.8 Environmental

Operating 4 to 40 °C (40 to 104 °F)
Temperature

Operating 5% to 95% relative humidity, noncondensing
Humidity

Operating Pressure Minimum: 14 MPa (2000 psi)
Maximum: 21 MPa (3000 psi)

A.9 Physical

Dimensions Height: 40.6 cm (16 in)
Width: 22 cm (8.75 in)
Depth: 55.9 cm (22 in)
Minimum required clearance behind the EG: 5 cm (2 in)

Weight 18 kg (40 Ib)

Doc. 065031-04 1/08 339



ICS-3000 lon Chromatography System

A.10 EluGen Cartridge

Concentration 0.10 to 100 mM
Range Note: The allowable eluent concentration for any particular
application depends on several factors. For more information,
refer to Section 4.7.
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B/ DC Specifications

A.11 Electrical

Main Power 90 to 265 VAC, 47 to 63 Hz (Auto-sensing power supply; no
Requirements manual voltage or frequency adjustment required)
Typical input power: 190 W
Maximum line draw: 9.2 A at 110 VAC

Fuse  Two IEC 60127-2 slow-blow fuses (P/N 954772) rated at 10 A,
Requirements 250V

A.12 Environmental

Operating 4 to 40 °C (40 to 104 °F)
Temperature
(Ambient)

Humidity 5 to 95% relative humidity, noncondensing
(Ambient)

A.13 Physical

Dimensions  Height: 40.8 cm (16 in)
Width: 44 cm (17.5 in)
Depth: 54.9 cm (21.6 in)

Weight 38 kg (84 Ib)
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A.14 Lower Compartment Components

Column Capacity 2 sets
Column IDs 1 to 9 mm
Column Lengths Up to 250 mm

One or two 2-position electrically-activated Rheodyne PEEK
valves (6-port or 10-port)

Injection Valves

A.15 Temperature Control

A.15.1 Upper Compartment

Temperature 15 to 40 °C in 1 °C increments; thermo-electric control
Control Range If the RCH-1 is off: Minimum temperature 10 °C below ambient
If the RCH-1 is at 80 °C or the CD cell is at 60 °C:
Minimum temperature 5 °C below ambient
Temperature +0.5 °C
Accuracy
Temperature +0.2 °C
Stability
Temperature +0.2 °C
Precision
Heat-up/ <30 min from 20 to 40° C

Cooldown Time

<40 min from 40 to 20° C

342
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A.15.2 Lower Compartment (Optional)

Temperature
Control Range

Temperature
Accuracy

Temperature
Stability

Temperature
Precision

Heat-up/
Cooldown Time

10 to 70 °C in 1 °C increments;
Minimum temperature > (ambient — 15 °C)
Maximum temperature > (ambient + 50 °C)

+0.5 °C

+0.2°C

+0.2 °C

< 30 min from 20 to 50° C
< 30 min from 50 to 20° C

A.16 ICS-3000 Automation Manager

A.16.1 RCH-1 Reaction Coil Heater

Temperature
Control Range

Temperature
Accuracy

Temperature
Stability

Temperature

Precision

A.16.2 Valves

High-Pressure

Low-Pressure

5 °C above the compartment temperature in 1 °C increments;
maximum of 80 °C

+1 °C

+0.2 °C

+0.2°C

Electrically-activated Rheodyne PEEK valve: 2-position, 6-port
or 2-position, 10-port (up to two valves can be installed)

2-way or 3-way PEEK valve (up to two valves can be installed)
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A.17 1CS-3000 Conductivity Detector

Electronics

Detection Types

Cell Drive
Linearity
Resolution

Signal Sampling
Rate

Electronic Noise,
Dry

Electronic Noise,
Wet

Filter

Temperature
Compensation

Cell Body
Cell Electrodes

Active Volume of
Cell

Cell Operating
Temperature

Cell Maximum
Operating
Pressure

Signal Gain
Ranges

Optional Analog
Output Full-Scale
Ranges

Microprocessor-controlled digital signal processing

Single- or dual-conductivity detection. Dual-detection can be
controlled either simultaneously or independently.

8 kHz square wave
1% at 1000 pS
0.10 nS

Maximum of 100 Hz

S/N ratio = 200,000:1 (Example: 1000 uS:5 nS)

At 23 uS, noise <0.2 nS
At 1 pS, noise <0.1 nS

Rise times from 0 to 10 s

Factory set at 1.7% per °C; programmable from 0.0 to
3.0% per °C

PEEK
Passivated 316 stainless steel

<1.0uL

5 °C above the DC detector compartment temperature;
maximum of 60 °C

3 MPa (500 psi)

0 to 180 uS, 0 to 1000 uS, and 0 to 15,000 uS

Three separate ranges from 0 to 15,000 pS
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Optional Analog
Output
Signal Voltage

User-selectable full-scale recorder output of 10, 100, or 1000 mV

A.18 1CS-3000 Electrochemical Detector

Electronics

Detection Types

Noise

Cell Drive
Potential Settings

Optional Analog
Output Range

Cell Working
Electrode

Cell Counter
Electrode

Cell Reference
Electrode

Wetted Materials

Cell Volume at
Working Electrode

Cell Maximum
Operating
Pressure

Microprocessor-controlled digital signal processing

Single- or dual-electrochemical detection. Dual-detection can be
controlled either simultaneously or independently.

<1 pA (DC Amperometry)
10 pC (Integrated Amperometry)

-2.00t0 2.00 V in 0.001 V increments

50 pC to 200 pC (Integrated Amperometry)
5 pA to 74 pA (DC Amperometry)

Disposable gold, silver, or platinum
Non-disposable platinum, gold, silver, or glassy carbon

Titanium

pH-Ag/AgCl combination

PEEK, titanium, Kel-F, polyetherimide, EPR, glass, high density
polyethylene (HDPE), ULTEM, Teflon working electrode
materials

<0.5puL

0.7 MPa (100 psi)
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A.19 Electrical

Main Power
Requirements

Fuse
Requirements

B/ TC Specifications

90 to 264 VAC, 47 to 63 Hz (Auto-sensing power supply; no
manual voltage or frequency adjustment required)
Power limit: 150 W maximum

Two IEC 60127-2 time lag fuses (P/N 954776) rated at 2 A,
250 VAC

A.20 Environmental

Operating
Temperature
(Ambient)

Humidity
(Ambient)

A.21 Physical

Dimensions

Weight

10 to 35 °C (50 to 90 °F)

5% to 80% relative humidity, noncondensing

Height: 17.4 cm (6.9 in)
Width: 44.4 cm (17.5 in)
Depth: 50.3 cm (19.8 in)

15.4 kg (34 Ib)
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A.22 Thermal Compartment

Temperature
Control Range

Temperature
Accuracy

Temperature
Stability

Temperature
Precision

Column
Capacity

Heat-up Time
Cooldown Time

Control

1/0 Interfaces

Injection Valve

Safety Features

5to 85°Cin 0.1 °C increments (41 to 185 °F in 0.18 °F
increments); thermo-electric control

+0.5 °C (0.9 °F)

+0.1 °C (0.18 °F)

+0.1 °C (0.18 °F)

Up to 3 columns; maximum length of 30 cm (11.8 in)

<20 min from 20 to 50 °C (68 to 122 °F)
<20 min from 50 to 20 °C (122 to 68 °F)

Provided by Chromeleon or Chromeleon Xpress software; the TC
and the host computer are connected through USB (Universal
Serial Bus)

2 digital inputs, 2 programmable relay outputs

Electrically-activated Rheodyne TitanHP valve: 2-position, 6-port
or 2-position, 10-port (up to two valves can be installed)

Humidity sensor and gas sensor
Temperature control and temperature sensors
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Part Number

062083
045722

045721

062062

062063

062648

064946
040695
062064
063382
062092
062082

062079
062087
063382
064946
040695
062064
062092
062082
063382

./ DP/SPReordering Information

Item

Primary Pump Head Components
Primary pump head
Inlet check valve assembly (includes inlet nut and 1/8-in
cartridge)
Outlet check valve assembly (includes outlet nut and 1/8-in
cartridge)
Inlet check valve nut (use only to replace an existing nut of
the same type)

Outlet check valve nut (use only to replace an existing nut
of the same type)

1/16-in cartridge (use only if the following check valve nuts
are currently installed: inlet nut, P/N 062062; outlet nut,
P/N 062063)

Main piston seal

O-ring

Seal wash body

Piston seal wash seal

Retainer for piston seal wash seal
Piston

Secondary Pump Head Components
Secondary pump head
Priming valve
Piston seal wash seal
Main piston seal
O-ring
Seal wash body
Retainer for piston seal wash seal
Piston
Priming valve knob seal
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Part Number Item
Piston Seal Wash System
064155 Piston seal wash reservoir
063268 PharMed tubing, 0.159-cm (0.0625-in) ID

Note: Order 12 in of tubing for replacement of piston seal
wash tubing.

064079 Tygon 2075 tubing, 0.15-cm (0.060-in) ID
Note: Order 12 in of tubing for replacement of piston seal
wash tubing.

063518 External Seal Wash Kit
Eluent Storage and Delivery
062628 ICS-3000 Eluent Organizer with 4 reservoirs
062629 ICS-3000 Eluent Organizer with 8 reservoirs
063291 Eluent reservoir (plastic), 1-liter
062510 Eluent reservoir (plastic), 2-liter
063292 Eluent reservoir (plastic), 4-liter
063493 EO Regulator Kit
064792 TC/VWD/PDA Regulator Bracket Kit
062345 Regulator
045987 Filter, end-line
044105 Filter, high-pressure inline
Miscellaneous
042126 GM-3 Gradient Mixer
049135 GM-4 Gradient Mixer
043276 Ferrule fitting, 10-32 double-cone
0643275 Fitting bolt, 10-32 (for double-cone ferrule fitting)
042772 Plug
054578 Syringe, 10 cc
954773 Fuse, IEC 60127-2 slow-blow; rated at 2A, 250V
063246 USB cable, 1 m (3 ft) long
005.9001A Cinch connector, 2-pin
Maintenance Kits
061794 DP Annual Preventive Maintenance Kit
061795 SP Annual Preventive Maintenance Kit
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Part Number

058904

058900
058906
058902
058908
060477
060478

063175
061686

053762
053763
053764
053765

062137
954773
063246
043276
043275
046985

./ EG Reordering Information

Item
Consumables
EGC II K,COj3 EluGen Cartridge

EGC 11 KOH EluGen Cartridge

EGC 11 LiOH EluGen Cartridge

EGC Il MSA EluGen Cartridge

EGC 11 NaOH EluGen Cartridge

CR-ATC (Anion Continuously Regenerated Trap Column)

CR-CTC (Cation Continuously Regenerated Trap
Column)

EPM Electrolytic pH Modifier
EGC-CO3 Mixer

Backpressure Coils
Backpressure coil, 2.0 mL/min, 500 psi, 4-mm
Backpressure coil, 2.0 mL/min, 1000 psi, 4-mm
Backpressure coil, 0.5 mL/min, 500 psi, 2-mm
Backpressure coil, 0.5 mL/min, 1000 psi, 2-mm

Miscellaneous
RFIC Eluent Degasser
Fuse, IEC 60127-2 slow-blow; rated at 2A, 250V
USB cable, 1 m (3 ft) long
Ferrule fitting, 10-32 double-cone
Fitting bolt, 10-32 (for double-cone ferrule fitting)
Mini-screwdriver
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Part Number

061961
061962
061971
061745
042949
042857
044105
024305
016388
057896
061759

061718
061756

061879
014067
061749
061751
061753

061755
063722

060082

060140

060139

060216

./ DC Reordering Information

Item

Valves and Accessories
High-pressure (injection or switching valve), 6-port
High-pressure (injection or switching valve), 10-port
Low-pressure valve, 3-way
Low-pressure valve, 2-way
Sample loop, 10 uL
Sample loop, 25 uL
Filter, high-pressure inline (for sample filtering)
Luer adapter fitting, 1/4-28 (for manual injections)
Syringe, 1 cc (for manual injections)
Valve rebuild kit, 6-port
Valve rebuild kit, 10-port

Electrochemical Detector and Accessories
ICS-3000 Electrochemical Detector (ED) (without cell)

ED titanium cell with reference electrode (no working
electrode)

pH-Ag/AgCl reference electrode

pH-Ag/AgCl reference electrode O-ring

ED gold working electrode, with gasket and polishing kit
ED platinum working electrode, with gasket and polishing kit
ED glassy carbon working electrode, with gasket and
polishing kit

ED silver working electrode, with gasket and polishing kit
ED AAA gold working electrode, with gasket and polishing
kit

AAA-Direct disposable gold working electrodes

(6 electrodes, with 2 gaskets)

AAA-Direct disposable gold working electrodes

(4 packages of 6 electrodes, with 8 gaskets)

Carbohydrate disposable gold working electrodes

(6 electrodes, with 2 gaskets)

Carbohydrate disposable gold working electrodes

(4 packages of 6 electrodes, with 8 gaskets)
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Part Number ltem
064440 Disposable platinum working electrodes
(6 electrodes, with 2 gaskets)
063003 Disposable silver working electrodes
(6 electrodes, with 2 gaskets)
060141 Gaskets for disposable working electrodes (4 gaskets)
045972 Gasket for non-disposable working electrode
062158 ED cell polypropylene support block (for use with disposable
electrodes)
036313 Polishing kit
036319 Coarse polishing compound
036318 Fine polishing compound
036321 Polishing pads
Conductivity Detector and Accessories
061716 ICS-3000 Conductivity Detector
056116 AAES Anion Atlas Electrolytic Suppressor
056118 CAES Cation Atlas Electrolytic Suppressor
064555 ASRS 300 2-mm Anion Self-Regenerating Suppressor
064556 CSRS 300 4-mm Cation Self-Regenerating Suppressor
064557 CSRS 300 2-mm Cation Self-Regenerating Suppressor
045460 Suppressor gas separator waste tube
045877 Backpressure coil for 4 mm suppressor
045878 Backpressure coil for 2 mm suppressor

Automation Manager

061738 ICS-3000 Automation Manager, two 10-port high-pressure
valves, two low-pressure 3-way valves

061736 ICS-3000 Automation Manager, one 10-port high-pressure
valve, one low-pressure 3-way valve

061740 ICS-3000 Automation Manager, one 6-port high-pressure
valve, one low-pressure 3-way valve

061734 ICS-3000 Automation Manager, tray with no valves

061746 RCH-1 Reaction Coil Heater

062561 Temperature stabilizer, standard bore, 0.25-mm (0.010-in) ID

062562 Temperature stabilizer, microbore, 0.125-mm (0.005-in) ID

354 Doc. 065031-04 1/08
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Part Number

062201
923686
043598

954772
960777
062437
043276
043275
044105

061796

ltem

Analog Output/Relay/TTL
I/O option
Connector plug, 12-position
Twisted pair of wires

Miscellaneous
Fuse, IEC 60127-2 slow-blow; rated at 10A, 250V
USB cable, 1.8 m (6 ft) long
Leak sensor
Ferrule fitting, 10-32 double-cone
Fitting bolt, 10-32 (for double-cone ferrule fitting)
Filter, high-pressure inline

Maintenance Kit
DC/TC Annual Preventive Maintenance Kit

Doc. 065031-04 1/08

355



ICS-3000 lon Chromatography System

356 Doc. 065031-04 1/08



|

Part Number

057896

061759

061961

061962

042857

6710.1505
064786
064548
064650

954776
063246
6000.1004
064792

061796

B H i
./ TC Reordering Information

Item
Valves and Accessories

Injection Valve Rebuild Kit for 6-port valve (includes valve
seal, hexagon wrench, and instructions)

Injection Valve Rebuild Kit for 10-port valve (includes valve
seal, hexagon wrench, and instructions)

Injection valve head (including seal) for 2-position, 6-port
valve

Injection valve head (including seal) for 2-position, 10-port
valve

Sample loop, 25 uL

Consumables
Column ID Kit (includes five column ID chip cards)
Column Clips Kit (includes six column clips)
Temperature stabilizer, standard bore, 0.25-mm (0.010-in) ID
Temperature stabilizer, microbore, 0.125-mm (0.005-in) ID

Miscellaneous
Fuse, IEC 60127-2 time lag, rated at 2 A (two fuses required)
USB cable, 1 m (3 ft)
6-pin mini-DIN signal cable, 5 m (16.4 ft)
TC/VWD/PDA Regulator Bracket Kit

Maintenance Kit
DC/TC Annual Preventive Maintenance Kit
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Index

Symbols

% Offset (analog out), 82
+5V output (DC), 79, 84

Numerics

10-port valve
DC, 50, 74
See also High-pressure valves
TC, 99
2D data
Integrated amperometry, 65, 68
Pulsed amperometry, 68
3D amperometry data, 68 — 71
3D plot description, 70 — 71
Chromatogram, 69
Definition, 68
Displayed in Chromeleon, 69
Isoamperometric plot description, 70
I-t plot, 69
3-way low-pressure valves
See Low-pressure valves
6-port valve
DC, 50, 74
TC, 98, 100

A

AC sockets (DC), 48
Acetonitrile, 58
Ag/AgCl half-cell, 58
Air bubbles (conductivity cell), 312
Air particulate samples, 119
Air pressure requirements, 118, 124
Alarm conditions
See Error messages

Alarm LED (DC)
LED is lighted, 41
Alarm LED (DP/SP)
LED is lighted, 18
Alarm LED (EG)
LED is lighted, 35, 207, 210
Alarm LED (TC)
LED is lighted, 91
Amperometry cell
Cell design, 58
Cell gasket replacement, 314
Description, 57
Electrodes, 57
Maintenance, 115
Monitoring the pH readout, 59
pH cannot be set to 7.0, 224
pH limits, 117
Polishing the working electrode, 317
Reference electrode replacement, 320
Reordering, 353
Solvent compatibility, 58
Storage, 155
Troubleshooting, 223
Amperometry detection
See Cyclic voltammetry
See DC amperometry
See Integrated amperometry
See Pulsed amperometry
Analog output, 81
Connection instructions, 80
Connectors, 49, 79
Description, 81
Full-scale, 82
Mark, 82
Offset level, 82
Polarity, 82
Range, 81
Recorder calibration, 82
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Selecting settings, 81
Analog pressure output, 27
Analog-to-digital converter, 81
Annual maintenance
DC, 160, 166, 168, 355
DP, 160, 162, 350
EG, 163
SP, 160, 162, 350
TC, 168, 357
Application Wizard, 148 — 149
Applications, 105 — 112
AS Autosampler, 3, 6
Example program, 144
Needle seal assembly, 297
AS40 Automated Sampler, 7, 26
Example program, 144
Atlas Electrolytic Suppressor (AES), 39, 45, 55
Gas separator waste tube, 36, 55
See also Suppressor
Audit Trail, 18, 31
Error messages, 169
Icons, 169
Automation Manager (AM), 2, 73
Description, 4, 44, 73
High-pressure valves, 74
Low-pressure valves, 75
Ordering, 354
RCH-1 Reaction Coil Heater, 78, 343
Valve specifications, 343
Autorecycle mode, 56
Autosampler
Controlling with relays/TTLs, 84
Filling vials, 118, 120
Injecting samples, 140
Loading the tray, 120
Sample loading, 140
See also AS Autosampler, AS40
Automated Sampler
Autozero, 136, 146

B

Background conductivity

High, 187

Offsetting, 136
Backpressure coil (CD), 312

Reordering, 354

Requirements, 312
Backpressure coil (EG), 34, 39

Installation, 295

Reordering, 351
Backpressure, excessive

Causes of, 186

Problems caused by, 113
Backpressure, low

Causes of, 185

How to increase, 34, 113, 178

Problems caused by, 178
Baseline

Noisy or drifting, 178

Oscillations, 312

Shift, 62

Spikes, 180

Stability, 53
Batch processing, 139
Bromate

Post-column reagent addition, 112
Bubbles

Removing from the cell, 312
Bulkhead connectors (EG), 36
Button descriptions

DC, 41

DP/SP, 17 — 18

EG, 31

TC, 91

C

Cables
Power cord, 296, 305, 307, 334
Signal cable, 6-pin mini-DIN, 97, 357
USB, 28, 37, 350 — 351, 355, 357

Index-2
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Calibration
CD cell, 308 — 309
Recorder (analog) output, 82
Reference electrode, 322 — 323
Carbonate/bicarbonate eluent, 34 — 35
CD cell disconnected error, 213
CD cell over safe temperature, 214
Check valve cartridges
Replacement procedure, 262
Chromatogram
Amperometry data, 69
Dips instead of peaks, 82
Monitoring, 146
Pulsed amperometry example, 68
Water dip in, 120
Chromeleon Server Configuration, 80
Assigning TTL input functions, 86
Configuring a remote inject device, 145
Chromeleon/Chromeleon Xpress, 9
Alarm conditions, 213, 227
Application Wizard, 148 — 149
Audit Trail, 18, 31, 169
Audit Trail error messages, 169
Autosampler control, 140
Commands dialog box, 54, 126
Connected LED, 41
Control panel, 146
Controlling external valves, 49
Controlling high-pressure valves, 76
Controlling low-pressure valves, 76
Controlling power, relays, and TTL
outputs, 85
Controlling switched AC sockets, 48
Creating a program, 147
Creating a sequence, 148
Home panel, 9
Installation manual, 10
Panel tabset, 9
Programs, 140, 144, 147
Quantification method, 147, 149
Remote inject commands, 145
Sample (batch) processing, 147
Sequence Wizard, 148

Troubleshooting communication
problems, 210
USB connections (DC), 48
USB connections (DP/SP), 28
USB connections (EG), 37
USB connections (TC), 97
User’s guide, 10
Virtual Column Separation Simulator, 149
Cinch connector
Pin assignments, 27
Column clips
Reordering, 357
Column ID chip card, 94, 101
Reordering, 357
Slots for installation, 94
Column ID system, 101
Chip card readers, 94
Installing a chip card, 329
Selecting a column, 328
Selecting column properties, 329
Column open circuit, 214
Column oven, 46
Column over safe temperature, 214
Column properties
Primary, 101, 243, 248
Secondary, 101
Selecting for column ID system, 329
Columns
Sizes available, 45
Specifications, 342
Commands
AS Autosampler control, 144
AS40 Automated Sampler control, 144
Creating a program, 147
Remote inject device control, 145
Commands dialog box, 54, 127
Compartment open circuit, 214
Compartment over safe temperature, 215
Concentrator column, 51, 99
Condensation, 165
Conductivity Detector (CD), 2, 4
Air bubble removal, 312
Cell calibration, 308
Cell description, 53
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Cell temperature control, 54
Description, 53

Effect of temperature on conductivity, 54

Leaking, 222

Replacement procedure, 311

Specifications, 344
Configuration drawings, 105 — 112
Connected LED (DC)

LED is lighted, 41
Connected LED (DP/SP)

LED is lighted, 18
Connected LED (EG)

LED is lighted, 31
Connected LED (TC)

LED is lighted, 91
Control panel, 146
Cooling (DC), 46

See also Temperature control (DC)
Counter electrode, 57 — 58
CR-TC trap column, 5, 35, 39

Contamination, 187

Electrical connections, 36

Hydration procedure, 291

Replacement procedure, 290
Cyeclic voltammetry, 63

Data collection rate, 63

Example, 63

Sweep rate, 64

Triangle waveform, 63

Waveforms, 63 — 64

D

Daily maintenance
DC, 165
DP/SP, 161
EG, 163
TC, 167

Data
Acquiring, 146

Displaying 3D amperometry data, 69

Reprocessing amperometry data, 68
Saving, 147

Data collection rate
Cyclic voltammetry, 63
Electrochemical detector, 68
Integrated amperometry, 65
Data compression
Cyclic voltammetry, 63
DC amperometry, 60
Entering the potential, 60
Degassing eluents, 21
Detector
See Conductivity Detector (CD)
See Electrochemical Detector (ED)
Detector output
Low, 186
Detector signal plot, 146

Detector/Chromatography Module (DC), 2 — 3

Alarm LED is lighted, 41
Automation Manager (AM), 73, 343
Conductivity Detector (CD), 53
Dimensions, 341
Electrical specifications, 341
Electrochemical Detector (ED), 57
Front description, 41
Fuse requirements, 341
I/O option, 79
Injection valve specifications, 342
Maintenance, 165
Operating humidity, 341
Operating temperature, 341
Power requirements, 341
Rebuilding the injection valve, 300
Service procedures, 297
Spare parts, 353, 357
Specifications, 341
System configuration, 105
Temperature control, 46, 342
Weight, 341

Dimensions
DC, 341
DP/SP, 335
EG, 339
TC, 347

Dionex Technical Support, 169
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Disposable working electrodes, 57
Reordering, 353

Drain port
TC, 97

Drifting baseline, 178

Dual Pump (DP),2 -3
Analog pressure output, 27
Delay volume, 336
Digital I/O port, 26
Dimensions, 335
Electrical specifications, 335
Flow rate accuracy, 336
Flow rate range, 336
Fuse replacement, 278
Fuses, 26, 335
Gradient proportioning accuracy, 336
High pressure limit, 336
Low pressure limit, 336
Maintenance, annual, 162
Maintenance, daily, 161
Maintenance, periodic, 162
Maintenance, weekly, 161
Moduleware, 20
Operating humidity, 335
Operating pressure, 336
Operating temperature, 335
Piston replacement procedure, 271
Piston seal replacement procedure, 265,

267 -271
Piston seal wash tubing replacement
procedure, 274

Power requirements, 335
Pressure limit tripped, 185,209 — 210
Pressure limits for EG, 130, 209 — 210
Pressure ripple, 336
Priming procedures, 259 — 261
Priming valve knob seal replacement, 276
Product warranty, 257
Selecting pressure limits, 130
Shutdown procedure, 151
Spare parts, 349
Start-up procedures, 123
Static mixer, 22
Status bar buttons and LEDs, 17

System configurations, 105
USB connections, 28
Vacuum degassing module, 336
Waste lines, 28
Weight, 335
Dual system configuration, 108 — 109

E

EC cell
See Amperometry cell
ED cell
See Amperometry cell
ED cell disconnected error, 215 - 216
Electrical specifications
DC, 341
DP/SP, 335
EG, 339
TC, 347
Electrochemical detection
DC amperometry, 60
Integrated amperometry, 61
Pulsed amperometry, 61
Electrochemical Detector (ED), 2, 4, 57
3D data, 68 — 71
Amperometry cell description, 57
Data storage, 68
Description, 44, 57
Detection modes, 57
Reference electrode, 58
Reordering information, 353
Replacement procedure, 326
Shutdown procedure, 155
Specifications, 345
See also Amperometry cell
Electrodes, 58
Reference, 57
Working, 57
Electrolysis gases
Purging from eluent, 34, 113
Venting from system, 38
Eluent concentration, 131 — 133
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Eluent generation
Electrolysis gases, 34
Eluent Generator (EG), 2, 5
Alarm LED is lighted, 35, 207, 210
Backpressure, 34
Backpressure coil, 178
Component description, 33 — 35
Concentration range, 340
Dimensions, 339
Electrical connections (consumables), 36
Eluent concentration ranges, 131 — 133
EluGen cartridges, 5
Fuse cartridge, 38
Fuses, 38
Gas vent line, 38
Leak sensor, 35, 207
Liquid flow path, 39
Liquid leaks, 207 — 209
Main power switch, 38
Maintenance, 163
Operating humidity, 339
Operating precautions, 113
Operating temperature, 339
Power LED does not light, 208
Power requirements, 339
Pump pressure limits, 210
Rear panel description, 37 — 38
Selecting the eluent concentration, 131
Shutdown procedures, 153
Spare parts, 351
Status bar buttons and LEDs, 31
System configuration, 105
USB connections, 37
Waste lines, 36, 38
Weight, 339
Eluent Organizer (EO), 2, 5, 30
Eluent proportioning valves, 20
Eluent reservoirs
See Reservoirs, eluent
Eluents
Aqueous, 161
Degassing, 21
Filtering, 123
Flushing lines after eluent change, 181

Monitoring pH, 58
Outgassing, 312
EluGen cartridges, 5, 34
Backpressure requirement, 34, 113 — 114,
209 -210
Conditioning procedure, 154
Electrical connections, 36
Eluent generation, 39
Frit, outlet, 186, 282
Leaks, 185, 207, 209
Replacement procedure, 282
Selecting the eluent concentration, 131
Start-up procedures, 154
Storage, long-term, 154
Storage, short-term, 153
End-line filter
See Filter, end-line, 123
EO Regulator Kit, 30
EPM Electrolytic pH Modifier, 34 — 36
Electrical connections, 36
Equilibration, 136, 138
Error messages
Audit Trail description, 169
DC summary, 172
DP/SP summary, 170
EG summary, 171
TC summary, 173
Error messages (DC), 213 — 216, 218 — 221,
227
CD cell disconnected, 213
CD cell over safe temperature, 214
Column open circuit, 214
Column over safe temperature, 214
Compartment open circuit, 214
Compartment over safe temperature, 215
ED cell disconnected, 215 - 216
High-pressure valve error, 216
Lower leak sensor wet, 218
Reaction coil open circuit, 219
Reaction coil over safe temperature, 219
Suppressor open circuit, 220
Suppressor over current, 219
Suppressor over power, 220
Suppressor over voltage, 220
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Upper leak sensor wet, 221

Error messages (DP/SP), 189 — 196

Abnormal drive current, 189

Camshaft index too early, 189

Camshaft index too late, 189

Camshaft sensor always alight, 190

Camshaft sensor missing or dark, 190

Degasser malfunction, 190

Excessive drive current, 190

Function cannot be adjusted by user, 196

Invalid flow value, 191

Leak detected, 191

Maximum purge pressure exceeded, 194

Motor malfunction, 192

Motor position error, 192

Pressure fallen below lower limit, 193

Pressure in working cylinder exceeded
safety limit, 194

Program with this name already exists, 189

Pump block carryover pressure too high,
192

Rear-seal leak count exceeded limit, 195

Rear-seal leak sensor malfunctioning, 196

Rear-seal wash system out of wash
solution, 193

Relay 4 configured for inject
synchronization, 194

System pressure exceeded safety limit, 194

Upper pressure limit exceeded, 196

Error messages (EG), 203 — 207

CR-TC over current, 203

CR-TC stopped due to zero flow, 203
EG cartridge disconnected, 204

EG invalid concentration, 204

EG invalid flow, 205

EG invalid flow rate-concentration, 205
EG over current, 205

EG over power, 206

EG over voltage, 206

Leak sensor wet, 207

Error messages (TC)

AcqOff with previous AcqOn, 227
Acquisition still on at program end, 227
All samples must specify same value, 228

Can’t execute Disconnect command, 228
Can’t execute Standby command, 228
Can’t find TC3000.HEX image, 229
Can’t start acquisition, 229

Can’t start TC firmware, 230

Can’t use device x, 231

Card data checksum error, 231
Command unavailable in demo mode, 232
Communication error, 232
Communication interface is closed, 245
Communication time-out, 232
Compartment door is open, 246
Configuration doesn’t match, 233
Configuration mismatch, 233

Counter x exceeded its limit, 246
Current flow out of limits, 233

Current pressure out of limits, 233
Current temperature out of limits, 234
Data buffer overrun, 234

Data format on chip card unsupported, 246
Device control feature not available, 234
Device is not remote, 235

Device not found on USB, 235

Either the current date is . . ., 236

Error deleting flash memory, 236

Error during storing of card data, 236
Error finishing download, 230

Error programming flash memory, 237
Executing this command will reset . . ., 237
Firmware download in progress, 237
Gas leak detected, 238

Humidity leak detected, 238

Illegal parameter, 238

Injections limit has been exceeded, 247
Injections limit will be exceeded, 247
Invalid date/time format, 239

Invalid enumerated value, 239

Next qualification is due, 239

Next qualification is overdue, 239

Next qualification was due on . . ., 239
Next service is due in . . ., 240

Next service is overdue, 240

No chip card in reader, 241

No response from x, 241
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Nominal temperature must be set . . ., 247
Nominal temperature value out of range,
247

Operating columns above . . ., 242

Oven not fully operable, 248

Parameter x value exceeded . . ., 242

Primary column ID property . . ., 248

Primary property x already assigned, 243

Properties cannot be changed, 243 — 244

Raw data file x cannot be created, 244

Raw data file x cannot be written, 244

Starting data acquisition manually . . ., 245

TC firmware download failed, 230

TC is not remote, 235

The command can format . . ., 245

There was already an AcqOff . . ., 250

There was already an AcqOn . . ., 250

This function cannot be adjusted, 250

This operation may affect . . ., 250

Two AcqOn commands for channel, 250

Unknown error code, 251

Unknown format of card data, 251

Upper limit must be higher . . ., 249

USB/LAN communication error, 235

Value for parameter is not within . . ., 242

Value x replaced by . . ., 242

Warning threshold must be higher . . ., 249

Warning threshold must be lower . . ., 249

X position error, 251

You do not have the privilege . . ., 252
External low-pressure valves (DC), 49
External Seal Wash Kit, 22, 124, 350

F

Filter, end-line
Bacterial contamination, 161
Installation, 123
Maintenance, 161

Fittings (DC)
Replacing, 297
Requirements, 297

Fittings (DP/SP)
Replacing, 257
Requirements, 257
Fittings (EG)
Replacing, 281
Requirements, 281
Fittings (TC)
Replacing, 327
Requirements, 327
Flow restrictions, 161
Front description (DC)
Buttons and LEDs, 41
Sample loading ports, 43
Front description (DP/SP)
Buttons and LEDs, 17 — 18
Front description (EG)
Buttons and LEDs, 31
Front description (TC)
LEDs, 91
Full-scale analog output, 82
Response range, 81
Voltage output ranges, 81
Fuses (DC), 48
Replacement procedure, 307
Fuses (DP/SP), 25
Replacement procedure, 278
Fuses (EG), 38, 339
Replacement procedure, 296
Fuses (TC), 95
Replacement procedure, 334

G

Gas leak in TC, 91, 102, 238
Gas sensor, 102, 238
Gas separator waste tube, 36, 55
Installation, 114
Reordering, 354
Gas vent line (EG), 38
Glassy carbon electrodes, 57
GM-3 Gradient Mixer, 22, 182, 350
GM-4 Gradient Mixer, 22, 182, 350
Gold electrodes, 57
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Gradient proportioning valves, 20 — 21

H

Half-cells, 58
Heater
Conductivity cell, 53
Reaction coil, 78
Heater (DC), 46
See also Temperature control (DC)
High pressure limit
Limit is tripped, 198
Selecting, 130
High-pressure valve error, 216
High-pressure valves (AM)
Controlling, 76
Flow schematics, 74
Installed in AM, 73
Rebuilding, 300
Reordering, 353
Replacing, 302
High-pressure valves (TC), 93, 98
Reordering, 357
Humidity leak in TC, 91, 102, 238
Humidity limits
DC, 341
TC, 347
Humidity sensor, 102, 238, 348

I

1/0 option (DC), 49, 79, 355
+5V output, 79
Analog outputs, 79
Connections, 80
Power output, 84
Relay outputs, 79
TTL inputs and outputs, 79
1A
See Integrated amperometry
ICS-3000 Automation Manager (AM)
See Automation Manager (AM)

ICS-3000 Conductivity Detector (CD)
See Conductivity Detector (CD)
ICS-3000 Detector/Chromatography Module
See Detector/Chromatography Module
(DC)
ICS-3000 Dual Pump (DP)
See Dual Pump (DP)
ICS-3000 Electrochemical Detector (ED)
See Electrochemical Detector (ED)
ICS-3000 Eluent Generator (EG)
See Eluent Generator (EG)
ICS-3000 Eluent Organizer (EO)
See Eluent Organizer (EO)
ICS-3000 IC System
Overview, 1 —2,9
Software control, 9
User manuals, 10 — 11
ICS-3000 Single Pump (SP)
See Single Pump (SP)
ICS-3000 Thermal Compartment (TC)
See Thermal Compartment (TC)
Injecting samples
Example commands, 144
With a remote inject device, 145
Injection ports, 43
Loading with a syringe, 142
Injection valves (DC), 50
Flow schematics (10-port valve), 51
Flow schematics (6-port valve), 50
Leaking, 222
Operation, 50 — 51
Plumbing (6-port valve), 52
Rebuilding, 300
Reordering, 353
Replacing mechanical parts (Pod), 302
Specifications, 342
Types available, 45
Injection valves (TC), 98
Flow schematics (10-port valve), 99
Flow schematics (6-port valve), 98
Leaking, 254
Operation, 98 — 99
Plumbing (6-port valve), 100
Rebuilding, 300, 330
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Replacing mechanical parts (Pod), 331
Specifications, 348
Types available, 93
Integrated amperometry, 61
3D data, 68
Data storage, 68
Integration interval, 62, 65
Waveform characteristics, 64
Waveform example, 62
Interior components (DC), 44
Conductivity Detector (CD), 44
Electrochemical Detector (ED), 44
Lower compartment description, 45
Suppressor types, 45
Upper compartment description, 44
Inverted edge TTL input control (DC), 89
Inverted pulse TTL input control (DC), 89
IonPac ATC-HC Trap Column, 35
IonPac CTC-1 Trap Column, 35
IPAD
See Integrated amperometry
I-t plot, 69

L

Leak sensor (EG), 35, 207
Leak sensors (DC)
Lower leak sensor wet alarm, 218
Replacement, 298
Upper leak sensor wet alarm, 221
Leak sensors (TC)
Gas, 102, 238
Humidity, 102, 238, 348
Leaks
Conductivity cell, 222
DC, 221
EG, 35, 207
Gas, 91, 102, 238, 253
Humidity, 91, 102, 238, 253
Injection valve (DC), 222
Injection valve (TC), 254
Reference electrode, 225
Suppressor, 222

Temperature stabilizer (TC), 254
LED descriptions (DC), 41, 91
LED descriptions (DP/SP), 17 — 18
LED descriptions (EG), 31
LED descriptions (TC), 91
Lithium hydroxide eluent, 34
Loading samples, 140
Example program, 144
With a syringe, 141
With a vacuum syringe, 143
With an autosampler, 140
Loading the autosampler tray, 118, 120
Low detector output, 186
Low pressure limit
Selecting, 130
Lower compartment (DC)
Description, 45
Specifications, 342, 348
Temperature control, 46
Temperature specifications, 343
Lower oven LED, 41
Low-pressure valves, 49
Controlling, 76
External valve outputs (DC), 49
Flow schematic, 75
Installed in AM, 73
Reordering, 353
Luer adapter fitting
Reordering, 353

M

Main power receptacle
DC, 48
DP/SP, 25
EG, 38
TC, 95
Main power switch
DC, 48
DP/SP, 25
EG, 38
TC, 95
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Maintenance, annual
DC, 166, 168
DP, 162
EG, 163
SP, 162
TC, 168, 357
Maintenance, daily
DC, 165, 167
DP/SP, 161
EG, 163
TC, 167
Maintenance, periodic
DP/SP, 162
TC, 168
Maintenance, weekly
DC, 165
DP/SP, 161
EG, 163
TC, 167
Manual sample processing, 139
Manuals for ICS-3000 system, 10 — 11
Mark (analog output), 82
Matrix elimination, 44, 73
System configuration, 110 — 111
Methanesulfonic acid eluent, 34
Methanol, 58
MicroMembrane Suppressor (MMS), 45, 55
See also Suppressor
Mixer, static, 22
Mobile phases
See Eluents
Moduleware, 169
MSQ Plus Mass Spectrometer, 3, 8

N

Needle seal assembly (AS), 297

Nitrite in samples, 119

Noisy baseline, 178

Normal edge TTL input control (DC), 89
Normal pulse TTL input control (DC), 89

O

Offset percentage (analog out), 82
Offsetting background conductivity, 136
Open circuit, 219
Operating temperature
DC, 341
DP/SP, 335
EG, 339
TC, 347
Operation
Automatic sample processing, 147
Creating a sequence, 148
Example program, 144
Filling vials, 118, 120
Loading samples, 140
Manual sample processing, 146
Overview, 139
Sample preparation, 119
Organic solvent, 58
Oven (DC), 46
See also Temperature control (DC)
Oven (TC), 92
See also Temperature control (TC)
Oven LED (TC)
LED is flashing, 92, 253
LED is lighted, 92
Oven LEDs (DC)
LED is flashing, 41
LED is lighted, 41

P

PAD
See Pulsed amperometry
Panel tabset, 9
Home panel, 9, 127
How to display, 127
Panels (Chromeleon/Chromeleon Xpress)
Control panel, 146
Parameters
Chromeleon/Chromeleon Xpress
commands, 147
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Peak height
Reproducibility, 53
Peaks
Fronting, 94
Reversed, 82
Tailing, 94, 185
Periodic maintenance
DC, 165
DP/SP, 162
TC, 168
pH gradient, 58
pH half-cell, 58
pH limits, 117
pH reading
Adjusting potentials for, 59
Always 7.0, 223
Cannot be set to 7.0, 224
Effect on potentials, 58
Monitoring, 59
Nonexistent, 225
pH-Ag/AgCl reference electrode, 57
See also Reference electrode
Photodiode Array Detector, 2, 7
Regulator Bracket Kit, 30
Piston seal wash solution, 22, 151
Piston seal wash system, 22, 124
Activation, 22
Dual pump seal wash option, 22, 124, 350
Replumbing the DP connections, 124
Setup, 125
Piston seals
Replacement procedure, 265
Pistons
Replacement procedure, 271
Platinum electrodes, 57
Plot, I-t, 69
Plot, signal, 146
Plumbing
Replacing DC tubing and fittings, 297
Replacing DP/SP tubing and fittings, 257
Replacing EG tubing and fittings, 281
Replacing TC tubing and fittings, 327
Plumbing configuration drawings, 105 — 112

Polarity
Analog output, 82
Polishing kit (ED)
Reordering, 354
Polishing working electrodes, 317
Post-column reagent addition, 44, 73, 112
Potassium carbonate eluent, 34 — 35
Potassium hydroxide eluent, 34
Potential shifting, 58, 226
Power cord, 296, 305, 307, 334
Power LED (DC), 42
Power LED (DP/SP), 18
Power LED (EG), 32
Power LED (TC), 92
Power output (DC)
I/O option, 49, 79, 84
Power receptacle
DC, 48
DP/SP, 25
EG, 38
TC, 95
Power requirements
DC, 341
DP/SP, 335
EG, 339
TC, 347
Power switch (rear panel)
DC, 48
DP/SP, 25
EG, 38
TC, 95
Pre-concentration, 44, 73
Predictive Performance, 104
Pressure limit settings, 130
Pressure limits tripped, 185
Pressure ripple, 336
Pressure transducer, 20
Pressurizable eluent reservoirs
Installation, 30
Priming procedures (DP/SP), 259
From the Control panel, 261
With the Prime button, 260 — 261
Priming valve
Leakage from knob, 200
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Seal knob replacement procedure, 276
Problems
See Troubleshooting
Processing samples, 139, 147
Automatically (batch), 147
Manually, 146
Product warranty, voiding, 257
Program Wizard
Waveforms, 65
Programs (Chromeleon/Chromeleon Xpress)
Autosampler control, 140, 144
Creating programs, 147
Remote inject device control, 145
Proportioning valves, 20 — 21
Leaks, 200
Malfunction, 182 — 183
Pulsed amperometry, 61
3D data, 68
Chromatogram example, 68
Data storage, 68
Integration interval, 61
Waveform example, 61
See also Integrated amperometry
Pump
See Dual Pump (DP), Single Pump (SP)

Q

Quantification method, 147, 149

R

Raw data, 68
RCH-1 Reaction Coil Heater, 78
Controlling, 78
Installed in AM, 73
Open circuit error, 219
Over safe temperature, 219
Reordering, 354
Specifications, 343
Temperature control range, 46, 343
Reagent-Free IC (RFIC), 1

System configurations, 105 — 112
Rear panel (DC)
AC sockets, 48
Analog outputs, 49
Description, 47
Fuses, 48
I/O option, 49, 355
Power switch, 48
TTL and relay connectors, 49
USB connections, 48
Rear panel (DP/SP)
Analog pressure output, 27
Digital I/O port, 26
Fuses, 26
Power receptacle, 26
Power switch, 25
USB connections, 28
Waste lines, 28
Rear panel (EG), 37
Exhaust fan, 37
Fuse cartridge, 38
Gas vent line, 38
Power switch, 38
USB connections, 37
Waste lines, 36, 38
Rear panel (TC)
Description, 95
Digital I/O connectors, 96
Fuses, 95
Power switch, 95
USB connections, 97
Waste line, 97
Rear-seal wash
See Piston seal wash system
Recorder
Analog output setting, 82
Calibrating, 82
Redox reactions, 58
Reference electrode, 57 — 58
Contaminated, 224
Faulty, 226
Leaking, 225
O-ring replacement procedure, 324
Preventing from drying out, 59
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Reordering information, 353
Replacing, 320
Shutdown procedure, 155
Reference potential shift, 59, 226
Regulator Bracket Kit, TC/VWD/PDA, 30
Regulator Kit, EO, 30
Relay connectors (DC), 49, 79 — 80
Configuring, 84
Relay outputs (DC), 49
Controlling, 85
Remote inject device, 145
Reordering information
DC, 353
DP/SP, 349
EG, 351
TC, 357
Reprocessing amperometry data, 68
Reproducibility
Affected by amperometry cell pH, 59
Affected by temperature changes, 54
Reproducibility is poor, 181
Reservoirs, eluent, 29
Cleaning, 178, 182, 258
Installation in EO, 5, 30
Retention time
Troubleshooting, 183
Variations, 94
Reversed-phase solvents, 58
RFIC Eluent Degasser, 34, 39
Leaks, 207, 209
Pressure requirements, 113
Replacing, 294
Tubing rupture, 113, 185, 209
Waste line, 36
Running samples, 139
See also Sample processing

S

Safety icons, 29

Safety messages, 12, 29

Salt crystals, preventing, 163
Sample loading

With a syringe, 142 — 143
With an autosampler, 140
Sample loading ports, 43
Sample loop (DC)
Injecting, 50, 52
Injection valve connections, 52
Loading, 50 — 51, 140, 143
Reordering, 353
Sample loop (TC)
Injecting, 99
Injection valve connections, 100
Loading, 98 — 99
Reordering, 357
Sample processing, 139, 146 — 147
Automatically (batch), 147
Manual, 146
With Chromeleon/Chromeleon Xpress,
146
Sample tray
Loading, 118, 120
See Tray
Samples
Collecting and storing, 119
Diluting, 120
Filtering, 119
Loading, 140, 143 — 144
Pretreating, 119
Saving data, 147
See also High-pressure valves, Injection valves
Self-Regenerating Suppressor (SRS), 39, 45
Gas separator waste tube, 36, 55
Hydrating, 153 — 154
Start-up procedure, 153 — 154
See also Suppressor
Sensor, gas, 91, 102, 238
Sensor, humidity, 91, 102, 238, 348
Sequence Wizard, 148 — 149
Service procedures (DC)
Amperometry cell gasket replacement, 314
CD cell air removal, 312
CD cell calibration, 308
Conductivity detector replacement, 311
Electrochemical detector replacement, 326
Fuse replacement, 307
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Injection valve Pod replacement, 302
Injection valve rebuilding, 300, 330
Leak sensor replacement, 298
Reference electrode O-ring replacement,
324
Reference electrode replacement, 320
Suppressor replacement, 309
Tubing and fittings replacement, 297
Working electrode polishing, 317
Service procedures (DP/SP)
Check valve cartridge replacement, 262
Eluent reservoir cleaning, 258
Fuse replacement, 278
Piston replacement, 271
Piston seal replacement, 265, 267 — 271
Piston seal wash tubing replacement, 274
Priming, 260 — 261
Priming valve knob seal replacement, 276
Service procedures (EG)
CR-TC replacement, 290
EluGen cartridge replacement, 282
Fuse replacement, 296
Tubing and fittings replacement, 281
Service procedures (TC)
Column ID system setup, 328 — 329
Fuse replacement, 334
Injection valve Pod replacement, 331
Injection valve rebuilding, 330
Tubing and fittings replacement, 327
Shift in reference potential, 226
Shutdown
DC, 155
DP/SP, 151
EG, 153
TC, 157
Signal plot, 146
Silver electrodes, 57
Single Pump (SP),2 -3
Analog pressure output, 27
Digital I/O port, 26
Dimensions, 335
Electrical specifications, 335
Flow rate accuracy, 336
Flow rate range, 336

Fuse replacement procedure, 278
Fuses, 26, 335
Gradient proportioning accuracy, 336
High pressure limit, 336
Low pressure limit, 336
Maintenance, annual, 162
Maintenance, daily, 161
Maintenance, periodic, 162
Maintenance, weekly, 161
Moduleware, 20
Operating humidity, 335
Operating pressure, 336
Operating temperature, 335
Piston replacement procedure, 271
Piston seal replacement procedure, 265,
267 -271
Piston seal wash tubing replacement
procedure, 274
Power requirements, 335
Pressure limit tripped, 185, 209 — 210
Pressure limits for EG, 130, 209 — 210
Pressure ripple, 336
Priming procedures, 259 — 261
Priming valve knob seal replacement
procedure, 276
Product warranty, 257
Selecting pressure limits, 130
Shutdown procedure, 151
Spare parts, 349
Start-up procedures, 123
Static mixer, 22
Status bar buttons and LEDs, 17
System configurations, 105
USB connections, 28
Vacuum degassing module, 336
Waste lines, 28
Weight, 335
Sodium hydroxide eluent, 34
Solvent compatibility (ED), 58
Spare parts
DC, 353, 357
DP/SP, 349
EG, 351
TC, 357
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ICS-3000 lon Chromatography System

Specifications
AM, 343
CD, 344
DC, 341
ED, 345
Lower compartment (DC), 343
RCH-1, 343
TC, 347
Upper compartment (DC), 342
Start-up procedures
DC, 135
DP/SP, 123
EG, 131
Equilibrate the system, 136, 138
Offsetting the background, 136
TC, 137
Static mixer, 182
See also GM-3 Gradient Mixer
Status bar (DC), 41
LEDs described, 41, 91
Status bar (DP/SP)
LEDs described, 18
Status bar (EG)
LEDs described, 32
Status bar (TC)
LEDs described, 91
Sulfite in samples, 119
Suppressor
Description, 55
Leaking, 222
Reordering, 354
Replacement procedure, 309
Types supported, 45
Suppressor alarms
Suppressor open circuit, 220
Suppressor over current, 219
Suppressor over power, 220
Suppressor over voltage, 220
Suppressor LEDs (DC)
LED is lighted, 41
Switched AC sockets (DC), 48
Syringe
Reordering, 353
Syringe injection, 141

Vacuum, 143

System configuration drawings, 105 — 112
IC system, 106
Matrix elimination, 110 — 111
RFIC dual CD and ED system, 109
RFIC dual CD system, 108
RFIC single system, 107

RFIC with post-column reagent addition,

112
System Wellness, 104

T

TC/VWD/PDA Regulator Bracket Kit, 30
Technical Support, 169, 257
Temperature control (CD), 53
Minimizing the effect of variations, 54
Temperature compensation, 54
Temperature control (DC), 46
Cell heater, 54
Specifications, 342
Temperature control (TC), 94, 103
Specifications, 348
Temperature stabilizer (TC), 4, 94
Liquid leaks, 254
Operating problem, 255
Thermal Compartment (TC), 2, 4
Alarm LED is lighted, 91
Digital I/O connectors, 96
Dimensions, 347
Electrical specifications, 347
Front description, 91
Fuse requirements, 347
Injection valve specifications, 348
Maintenance, 167 — 168
Moduleware update, 230
Operating humidity, 347
Operating temperature, 347
Oven LED is flashing, 92
Oven LED is lighted, 92
Power requirements, 347
Rebuilding the injection valve, 330
Regulator Bracket Kit, 30
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Replacing the injection valve Pod, 331
Service procedures, 327
Shutdown procedure, 157
Signal cable, 97, 357
Specifications, 347
Theory of operation, 103
Weight, 347
Trap column, 5
Tray, autosampler
Loading, 118, 120
Triangle waveform, 63
Troubleshooting (DC)
Alarm conditions (DC), 213
Amperometry cell, 223
Error messages (DC), 213, 227
Liquid leaks (DC), 221
pH readout always at 7.0, 223
pH readout cannot be set to 7.0, 224
pH readout nonexistent, 225
Reference electrode leaks, 225
Reference potential shifts, 226
VALVE button not working, 222
Troubleshooting (DP/SP)
Chromatographic reproducibility, 181
Digital I/O port not operating, 201
Leak alarm, 199
Liquid leaks, 199
Pump does not start, 197
Pump stops unexpectedly, 198
Vacuum degassing module low vacuum,
201
Troubleshooting (EG)
Alarm LED is lighted, 207
EG stops operation, 210
Error messages, 203
Leaking fittings, 207
Liquid leaks, 208
No flow, 209
Power LED does not light, 208
Troubleshooting (system-wide), 169
High background, 187
Low detector output, 186
Noisy baseline, 178
Retention times too early, 183

Retention times too late, 183
Tailing peaks, 185

Troubleshooting (TC)

Alarm conditions (TC), 227

Alarm LED is lighted, 253

Liquid leaks, 253

Temperature does not increase, 254
Temperature stabilizer not operating, 255

TTL and relay connectors (DC), 49, 79

Installation instructions, 80

TTL inputs (DC), 49

Control types, 88
Functions available, 86

TTL outputs (DC), 49

Controlling, 84

TTL/Relay control

DC Control panel, 84
DC relay output configuration, 84
Operating failure, 201

Tubing

Replacing (DC), 297
Replacing (DP/SP), 257
Replacing (EG), 281
Replacing (TC), 327

Upper compartment (DC)

Description, 44
Temperature control, 46
Temperature specifications, 342

Upper oven LED, 41
USB cables

DC, 48

DP/SP, 28

EG, 37

Reordering (DC), 355
Reordering (DP/SP), 350
Reordering (EG), 351
Reordering (TC), 357
TC, 97

USB connections

DC, 48
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ICS-3000 lon Chromatography System

DP/SP, 28
EG, 211
TC, 97

\%

Vacuum degassing module, 21, 336
Daily maintenance, 161
On/off control, 21
Specifications, 336
Vacuum is low, 201
VALVE buttons (DC), 42
Enabling/disabling, 42, 145
Troubleshooting, 222
Valve LEDs (DC)
LED is flashing, 42
LED is lighted, 42
Valve LEDs (TC)
LED is flashing, 91, 253
LED is lighted, 91
Valves
See Type of valve
Variable Wavelength Detector, 2, 7
Regulator Bracket Kit, 30
Vials, 118, 120
Filling, 118, 120
Virtual Column Separation Simulator, 149
Voltammetry, 63
See also Cyclic voltammetry

W

Waste container (EG)
Preventing gas buildup, 114
Waste disposal, 167
Waste lines (CD)
Gas separator waste tube, 36, 55
Waste lines (DC)
Blocked, 221
Waste lines (DP/SP), 28
Waste lines (EG), 36, 38
Blocked or incorrectly installed, 207 — 208

Waste lines (TC)
Blocked, 254
Water dip, 120
Water samples, 119
Waveform Editor, 66
Waveforms, 63
Cyclic voltammetry, 63
Defining, 66
Integrated amperometry, 64
Integrated amperometry example, 62
Maximum length, 65
Pre-programmed, 65
Pulsed amperometry example, 61
Weekly maintenance
DC, 165
DP/SP, 161
EG, 163
TC, 167
Weight
DC, 341
DP/SP, 335
EG, 339
TC, 347
Wellness, 104
Wireframe plot, 70
Working electrodes, 57
Maintenance, 115
Materials, 57
Polishing, 317

Z

Zero position (analog out), 82
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