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1 Introduction 

1.1 How to Use These Service Instructions 

The service manual is intended only for authorized Thermo Fisher Scientific service 
personnel or service personnel specifically authorized by Thermo Fisher Scientific. It is 
intended to assist in the maintenance and repair of the Thermo Scientific™ Dionex™ 
ECD-3000RS detector. Do not make the manual available to other individuals. 

The individual using this manual should have sufficient training in the service of analytical 
instrumentation and should be aware of the potential hazards including (but not limited to) 
electrical hazards, chemical solvent hazards, and exposure to pressurized solvents.  

The service manual is intended as a supplementary guide to the Operating Instructions for 
qualified service engineers. For the latest information, also see the Product Support 
Bulletins (= PSBs) for the detector. Thermo Fisher Scientific Inc. cannot be held liable for 
any repairs or maintenance work carried out by unqualified personnel. 

This manual enables you to solve problems effectively that may occur with the 
ECD-3000RS detector of the UltiMate™ 3000 series.  

Before performing any repair or maintenance procedures, read the Operating Instructions and 
Service Instructions thoroughly to obtain a general idea of the design of the detector. 

The following conventions apply to the descriptions throughout this manual: 

• The term "the detector" is used throughout the manual.  

• If not otherwise stated, the descriptions for the Viper™ capillary connections apply also 
to the nanoViper™ and possible other Viper capillary connections. 

• The detector configuration may vary. Therefore, not all descriptions necessarily apply to 
your particular instrument. 

• The representation of a component in this manual may be different from the real 
component. However, this does not influence the descriptions. 

• The descriptions in this manual refer to firmware version 1.04 and Chromeleon™ 6.80 
Service Release 14 or later. If a description refers to a different firmware version, this is 
indicated in the description. At various points throughout the manual, the following 
symbols indicate messages of particular importance: 

  Tip: Indicates general information intended to optimize the service and maintenance 
steps or the performance of the instrument. 

  Important: Indicates that failure to take note of the accompanying information 
may result in damage to the instrument. 

  Warning: Indicates that failure to take note of the accompanying information 
may result in personal injury. 
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This manual is provided "as is". Every effort has been made to supply complete and 
accurate information and all technical specifications have been developed with the utmost 
care. The information contained in this manual should not be construed as a commitment 
by Thermo Fisher Scientific. Thermo Fisher Scientific assumes no responsibility for any 
errors that may appear in this document that is believed to be complete and accurate at the 
time of publication and, in no event, shall Thermo Fisher Scientific be liable for incidental 
or consequential damages in connection with or arising from the use of this document. We 
appreciate your help in eliminating any errors that may appear in this document.  

The information contained in this document is subject to change without notice. 

All rights reserved, including those for photomechanical reproduction and storage on 
electronic media. No part of this publication may be copied or distributed, transmitted, 
transcribed, stored in a retrieval system, or transmitted into any human or computer language, 
in any form or by any means, electronic, mechanical, magnetic, manual, or otherwise, or 
disclosed to third parties without the express written permission of Thermo Fisher Scientific 
Inc.  

Trademarks 
PEEK is a trademark of Victrex PLC. 
Torx is a registered trademark of Textron Industries. 
Microsoft and Windows are registered trademarks of Microsoft Corp. 
All other trademarks are property of Thermo Fisher Scientific Inc. and its subsidiaries. 

1.2 Additional Documents 

In addition to the service instructions, the following documents are available: 

• Operating Instructions 

• Service Return Form (including Decontamination Certificate) 

• Warranty Return Form 

• OQ PQ Instructions 

• Product Support Bulletins 

• Maintenance instructions for UltiMate 3000 HPLC Modules 
('UltiMate 3000 and OEM Maintenance Instructions') 

• Packing instructions (for shipping the instrument) 
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1.3 Instructions for Returning Instruments or Parts 

If you have to return an instrument or part for depot repair or any other purposes: 

1. Shut down the instrument, observing the instructions on page 14. 

2. Carefully pack the instrument (or part), observing the packing instructions for the 
instrument. 

3. Return the instrument or part to your local subsidiary (or distributor). They will return 
the instrument (or part) to the factory, observing the standard RMA (return material 
authorization) process. 

Part of the RMA process, is the RMA number. The number is available from 
rma.hplc.deger@thermofisher.com and must be indicated on the address label and all 
documents accompanying the instrument (or part). The number comes from 
rma.hplc.deger@thermofisher.com with detailed instructions for returning the instrument 
(or part). 

mailto:rma.hplc.deger@thermofisher.com
mailto:rma.hplc.deger@thermofisher.com
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2 Preparatory Measures 

2.1 General Care and Precautions 

The painted surfaces of the detector are resistant to weak acids, alkali, and organic 
solvents. Nevertheless, immediately wipe up all liquids spilled onto the instrument surface, 
using lint-free cloth or tissue (avoid rubbing). If surfaces are exposed for longer periods, 
these liquids can cause damage. 

Observe the following general precautions: 

• Maintenance and service work should be carried out only by qualified personnel. 

• The fluid components of the detector may be filled with toxic solvents. Before starting 
maintenance or repair work, rinse the fluidics with a suitable solvent and put on 
appropriate protective clothing. 

• The detector, potentiostat modules and electrochemical cells are electrostatic discharge 
(ESD) sensitive devices. Proper ESD precautions are to avoid performance degradation 
or loss of functionality. 

• Different fitting systems are used in an UltiMate 3000 system. Therefore, install the 
capillaries and fittings only at the positions for which they are intended. Viper™ and 
nanoViper™ capillaries can be reused also for different capillary connections. 

• Only use original spare parts. Substituting non-original parts may impair the performance 
of the instrument, thereby voiding the product warranty. In addition, Thermo Fisher 
Scientific assumes no liability for damage caused by repairs with third-party parts. 

• When operating the detector with the enclosure open, take special caution because of the 
line voltage. Observe the warning notes in the service instructions. 

• When turning on the unit for test purposes, observe the installation instructions in the 
Operating Instructions.  
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2.2 Safety Precautions 

When working with analytical instrumentation, know the potential hazards of using 
chemical solvents. Be familiar with the general safety precautions outlined in the 
Operating Instructions for the detector. 

Before you carry out any maintenance or repair procedures inside the detector enclosure, take 
the following measures to prevent operator injury or damage to the detector: 

1. Rinse toxic solvents from the detector if necessary. Avoid inhaling any vapors. 
Always wear gloves and goggles. 

2. If the detector is connected to Chromeleon, perform the Disconnect command in 
Chromeleon to terminate communication with the data system. 

3. Turn off the detector and disconnect the power cord from its source. 

  Warnings: Do not operate the detector when the enclosure is open unless 
instructed to do so. Observe all warning notes. Some components 
inside the enclosure may carry voltage, even after the power cord has 
been disconnected from its source. 

Be aware that some parts inside the enclosure may have a sharp 
edge. 

  Important: To avoid electrostatic discharge, which may result in damage to 
electronic components, the persons performing the service and 
maintenance procedures must use appropriate grounding protection. 
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3 General Detector Design 

3.1 Interior Front Panel 

The front panel door tilts upward to provide easy access to the interior front panel with the 
cell bays and the leak sensor. The open front panel door is not designed to carry weight. 
Therefore, do not place any objects on the open door.  

 
Fig. 1: Interior front panel view 

No. Description 

1 Bay, assigned A, B, C, D (from left to right, here with bay cover) 

2 Potentiostat module 
Note: No potentiostat module or cell is installed when the detector is shipped. A cover is 
installed to prevent dust and other contamination from entering the electronics of the detector. 
Remove the potentiostat module and cell and reinstall the bay cover prior to shipment. 

3 Connection port for electrochemical cell on potentiostat module  

4 Leak sensor 

5 Column compartment (here with cover) 

3 

1 
2 

4 

5 
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3.2 Rear Panel Connectors 

The detector rear panel includes all connectors for device control, as well as the main power 
receptacle and fuse cartridge:  

 
Fig. 2: Rear Panel 

No. Description 

1 Power switch 

2 Fuse cartridge 

3 Main power receptacle 

4 Protective grounding 

5 Digital I/O port 
for communication with a pump and other external devices, for example, a mass spectrometer 

6 USB port (USB 2.0)  
for connecting the module to the Chromeleon computer. 

3.3 Power Connection and Main Power Fuses 

Use the power cord shipped with the detector to connect the instrument to the main power 
source. Connect the power cord from the main power receptacle on the rear panel to a 
power source that is connected to a true ground. No adjustment is required to adapt the line 
voltage to local voltage requirements.  

The detector uses two slow-blow fuses, rated at 1A. They are installed in a fuse cartridge that 
is part of the main power receptacle on the rear panel of the detector. To replace the main 
power fuses, see page 21. Replacement fuses must be same type and rating as specified in this 
manual. 
 

5 
6 

1 
2 
3 
4 
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3.4 View into the Enclosure 

The picture provides an overview of how the components are arranged in the enclosure. 
When the top cover is removed (→ page 16), the view is as follows: 

 
Fig. 3: Interior view—view from above into the enclosure  

No. Description 

1 Main chamber  
Containing leak sensor (→ page 66) and cell bays 

2 Main board (→ page 9) 

3 Mounting plate for logic board 

4 Logic board (→ page 10) 

5 Rear panel (→ page 7) 

6 Grounding cables on logic board mounting plate 
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4 Instrument Checkout 

  Warning: When working on the electronics, verify that the power cord is 
disconnected from its source. Use appropriate grounding protection 
to avoid electrostatic discharge, which may result in damage to 
electronic components.  

4.1 Main Board 

The main board is located at the rear of the main chamber. It provides the connections 
between logic board, potentiostat modules and the switching power supplies.  
To access the main board, follow the steps in section 5.10 (→ page 62).  

 
Fig. 4: Main board (view from the front) 

No. Name Function 

1 J1 and J2 Connectors for the connection cables to the logic board 
Note: The connectors are located on the top rear of the main board. 

2 J17 Connector for the display cable 

3 - Grounding protection for display cable 

4 J7 Supply voltage connection from the 24V switching power supply. 

5 J9 Supply voltage connection from the 15 V triple output power supply (-15 V, 
+15 V, +5 V) 

6 J10 Connector for the leak sensor cable 

7 J16 Connector for the power supply and data interface for the column compartment 
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4.2 Logic Board 

The logic board is located in the rear part of the enclosure. It provides the detector electronics, 
firmware and connection interfaces. 
To access the logic board, follow the steps in section 5.11 (→ page 64). 

 
Fig. 5: Logic board 

No. Name Function 

1 J3 and J8 Connectors for connection cables to main board 

2 J1 USB port (USB 2.0) 

3 J5 and J6 Digital I/O ports 



UltiMate 3000 Series:  
ECD-3000RS Electrochemical Detectors 

Service Instructions  Thermo Fisher Scientific Confidential Page 11 

4.3 Switching Power Supplies 

4.3.1 Switching Power Supply (+24 V) 

The switching power supply +24 V is located on the bottom left side in the detector 
enclosure. The power supply provides the column compartment and leak sensor with the 
corresponding voltages. To access the switching power supply, follow the related steps in 
section 5.13.1 (→ page 70). 

 
Fig. 6: Switching power supply +24 V 

Name Function Remark 

V ADJ Potentiometer for adjusting the 
+24 V supply voltage 

The +24 V output voltage is set at the factory. Do not 
change any setting. 

+V Terminals for +24 V, 2.2 A output (Violet cable) Used to connect to J7 of the main board 

-V Terminals for 0 V (ground) output  (Black cable) Used to connect to J7 of the main board  
 

 
Earth terminal (ground) To avoid personal injury, the ground cable must always 

be connected. 

N Input terminal for line voltage 
(Neutral) 

The N terminal is used to connect two cables: 
♦ Thick blue cable (in black tubing with thick black 

cable) from the power entry module, and 
♦ Thin blue cable from the triple output switching 

power supply. 

L Input terminal for line voltage 
(Line) 

The L terminal is used to connect two cables: 
♦ Thick black cable from the power entry module, and 
♦ Thin black low-voltage cable from the triple output 

switching power supply. 

  Warning: Do not confuse the black line voltage cable from the power entry module with the 
 black low-voltage cable from the output of the triple output power supply! 

  Important:  Secure the line voltage cables and ground cables in a cable tie. 
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4.3.2 Triple Output Switching Power Supply (±15 V, +5 V) 

The triple output switching power supply (±15 V, +5 V) is located on the bottom right side 
in the detector enclosure. The power supply provides all digital and analog electronics of 
the detector with the corresponding voltages (for example, the potentiostat module). To 
access the switching power supply, follow the steps in section 5.13.1 (→ page 70). 

 
Fig. 7: Triple output switching power supply (here with cables connected) 

No. Function 

1 Supply voltage connection to main board (J9 connector) 

2 Terminal for line voltage and neutral output  

  Warning: Do not confuse the black line voltage cable from the power entry module 
with the black low-voltage cables from the output of the triple output power 
supply! 

  Important:   Secure the line voltage cables and ground cables in a cable tie. 
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5 Maintenance and Service 

  Warnings: Do not operate the detector when the enclosure is open unless 
instructed to do so. Observe all warning notes. 

The fluid components of the detector may be filled with toxic 
solvents. Therefore, purge the detector with an adequate solvent. 
Avoid breathing any vapors and put on protective clothing before 
starting maintenance or repair work. 

  Important: All parts that are replaced or checked must be clean. If necessary, 
clean the parts with an appropriate cleanser before installing them. 

Do not clean the enclosure, flow cells or any interior parts of the 
instrument with compressed air in order to avoid damage to the 
components. 

For instructions on shutting down the detector, see section 5.1 (→ page 14). 

Make yourself familiar with the general care and precautions in section 2 (→ page 3 and 
following pages). 

Tools for Maintenance and Service Procedures 
The following tools are recommended for performing maintenance and repair work on the 
detector: 

Description 

Grounding protection (as appropriate) 

Multimeter 

Protective gloves 

Screwdrivers 
Torx® screwdriver, size T10, T15 and T20 

Anti-static tweezers (required only for and shipped with Amperometric Cell 6041RS ultra)  

SimulatorRS cell (required for relay testing with potentiostat module and pulse potentiostat module; 
available separately) 
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5.1 Shutting Down the Detector 

Observe the following precautions before interrupting the operation or before shipping the 
detector. 

5.1.1 General Guidelines 

• Turn the cell off before stopping the pump flow. 

• Rinse out any solvents from the cell. Observe the storage procedures for the cells 
(→ see below). 

• 6041RS ultra amperometric analytical cell  
Even during periods of detector inactivity, keep the amperometric cell assembled with 
working electrode and gasket being in place.  

• Shipping the detector 
If you need to ship the instrument, ship it only in the original shipping container and 
observe the Packing Instructions. Shipping the unit in any other packaging automatically 
voids the warranty. If the original shipping container is not available, you can order 
appropriate shipping containers and packing material from Thermo Fisher Scientific sales 
organization for Dionex HPLC products. The packing instructions are included in the 
"Installation and Qualification Documents for Chromatography Instruments" binder and 
are also available on request. 

5.1.2 Storage of the Electrochemical Cells 

6011RS Ultra and 6020RS Omni Coulometric Cells 

Short-term storage 

For short-term storage of the cell (less than one week), follow these steps: 

1. In Chromeleon, turn the cell off. 

2. If traces of salts are present in the cell: 
Flush the cell with a mobile phase with a HPLC-grade water/organic mixture that does 
not contain salts. Flush long enough to remove any trace of the application mobile 
phase from the cell. After you have completed the flushing procedure, stop the mobile 
phase flow. 

3. Flush the cell with organic solvent used in mobile phase to remove HPLC-grade water 
and prevent microbial growth. 

4. Remove the cell from the detector. 

5. Disconnect the capillaries on the inlet and outlet ports of the cell. 

6. Disconnect the detector in Chromeleon. 
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7. Close the cell inlet and outlet. Use the plugs that were installed when the cell was 
shipped. Using different plugs and tightening them may damage the cell inlet and 
outlet. 

Long-term storage 

For long-term storage of the cell (more than one week), follow these steps: 

1. In Chromeleon, turn the cell off. 

2. Flush the cell with a mobile phase of 20 % methanol and 80 % HPLC-grade water. 
Flush long enough to remove any trace of the application mobile phase from the cell. 
After you have completed the flushing procedure, stop the mobile phase flow. 

3. Disconnect the detector in Chromeleon. 

4. Remove the cell from the detector. 

5. Disconnect the capillaries on the inlet and outlet ports of the cell. 

6. Close the cell inlet and outlet. Use the plugs that were installed when the cell was 
shipped. Make sure that the cell interior has dried before installing the cell plugs. 
Using different plugs and tightening them may damage the cell inlet and outlet. 

6041RS ultra Amperometric Cells 

Short-term storage 

For short-term storage of the cell (less than one week), follow these steps: 

1. In Chromeleon, turn the cell off. 

2. Stop the mobile phase flow. 

3. Remove the cell from the detector. 

4. Disconnect the capillaries on the inlet and outlet ports of the cell. 

5. Disconnect the detector in Chromeleon. 

6. Keep the cell assembled. Close the cell inlet and outlet. Use the plugs that were 
installed when the cell was shipped. Make sure that the cell interior has dried before 
installing the cell plugs. Using different plugs and tightening them may damage the 
cell inlet and outlet. 
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Long-term storage 

For long-term storage of the cell (more than one week), follow these steps: 

1. In Chromeleon, turn the cell off. 

2. Flush the cell with a mobile phase of 20 % methanol and 80 % HPLC-grade water. 
Flush long enough to remove any trace of the application mobile phase from the cell. 
After you have completed the flushing procedure, stop the mobile phase flow. 

3. Disconnect the detector in Chromeleon. 

4. Remove the cell from the detector. 

5. Disconnect the capillaries on the inlet and outlet ports of the cell. 

6. Disassemble the cell. The procedure corresponds to the disassembly steps in 
section 5.6.3.4 (→ page 45). 

7. Dry the surfaces of the cell and the working electrode with a lint-free cloth. 

8. Store the working electrode in its original shipping box. 

9. Close the cell inlet and outlet. Use the plugs that were installed when the cell was 
shipped. Make sure that the cell interior has dried before installing the cell plugs. 
Using different plugs and tightening them may damage the cell inlet and outlet. 

10. Install the transport protection that was installed when the cell was shipped. It protects 
the polished surface of the cell and keeps dirt particles from the fluidic paths in the 
cell. 

5.2 Required Parameter Updates, Adjustments, or Alignments 

After you have replaced any of the following components, make the required adjustments 
or alignments and update the corresponding parameter settings. 

  Important: Improper changes to the setup data will result in functional errors of 
the detector. Consider the consequences before you change any 
settings.  

After you have replaced or 
installed a(n)… 

Perform the following action … 

Potentiostat module Perform a relay test with the SimulatorRS cell (→ page 25 or the 
Installation Instructions for the simulation cells) 

Electrochemical cell Equilibrate the cell (→ page 52). 

Leak sensor Adjust the leak sensor sensitivity (→ page 69). 

Logic board Update the firmware (→ page 88) 
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5.3 Capillary Connections 

5.3.1 General Precautions for Connecting Capillaries 

The following section provides information about how to connect capillaries in your 
UltiMate 3000 system.  

When connecting capillaries to the module, observe the following general precautions:  

• Thermo Fisher Scientific recommends using the optional nanoViper capillary connections 
with the detector to ensure 

♦ Metal-free fluidics for optimum electrochemical compatibility. 

♦ Fingertight connections with zero dead volume. 

♦ Easy connection of all fluidics. 

♦ Full compatibility with higher pressure, especially when sub-2 micron columns are 
used. 

• When you connect capillaries, make sure that the connectors are free from contaminants. 
Even minute particles may cause damage to the system. 

• Different fitting systems are used in an UltiMate 3000 system. Therefore, install the 
capillaries and fittings only at the positions for which they are intended. 

• Use only the capillaries shipped with the module or original spare capillaries. 

• Always make sure that the ID of the replacement capillary corresponds to the ID of the 
capillary shipped with the system. 

Note the following: 

♦ Viper and nanoViper fitting connections 
Loosen or tighten the Viper connection only using the black knurled screw and only 
with your hand (do not use tools). The knurled screw can be easily removed and 
reattached to the capillary at any time. If you observe leakage on the connection, 
tighten the screw a little further. If leakage continues, remove the capillary, clean the 
capillary ends carefully by using a cloth or tissue wetted with isopropanol, and 
reinstall the capillary. If the connection continues to leak, replace the Viper capillary. 
When connecting the Viper capillary to the cell inlet, observe the guidelines in the 
Installation Instructions shipped with the capillary. Capillaries with Viper fitting 
connections can be reused also for a different connection. 

♦ Conventional fitting connections (non-Viper) 
Do not over-tighten these fitting connections. If you observe leakage on the 
connection, tighten a little further. 
If leakage still exists, first consider cleaning the connection port with a cleaning swab 
(part no. 6040.0006). Replace the capillary and/or fitting if this does not eliminate the 
problem. 

Reuse used fittings and ferrules only for the same capillary connection. This is to avoid 
increased dead volume or damage to the system and leakage. 
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5.3.2 Connecting Capillaries 

The capillary connections between the detector and other modules depend on the system 
configuration and application. If the detector is part of an UltiMate 3000 system with a 
pump and an autosampler, a top-down fluidic path from pump to autosampler, with the 
detector in between provides the best arrangement (→ Fig. 8).  

Observe the general precautions for connecting capillaries (→ section 5.3.1, page 17). 

 
Fig. 8: Capillary connections (top-down configuration) 

The tubing and fitting kit is included in the accessories kit for the detector. The kit 
provides the necessary capillaries and fittings to connect the system as shown in Fig. 8 for 
applications at up to 300 bar (4351 psi).  
The capillaries connect as follows: 

No. Capillary connection Part no.  
capillary or kit* 

Part no. fitting/lock nut*  

1 Pump outlet to inlet of in-line filter 
with graphite filter element 

6081.1420 2x 70-3675 

2 Outlet of in-line filter with graphite 
filter element to autosampler inlet 

6081.1420 70-3675 and 6000.0011 

3 Autosampler outlet to inlet of column 6081.1410 70-4746 and 6000.0011 

4 Column outlet to inlet of in-line filter 
with PEEK filter element 

6081.1410 70-4746 and 70-3675 

5 Outlet of in-line filter with PEEK 
filter element to cell inlet 

6081.1410 For coulometric cell: 2x 70-3675 
For amperometric cell: 70-3675 
and 6266.0024  

6 Electrochemical cell outlet to waste 6070.4900 6266.0024  

* For details on the capillaries, fittings and lock nuts, see section 8 (→ page 90). 
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Use the tubing cutter shipped with the kit to cut the capillaries to length and obtain the 
capillary connections. 

The following fittings and lock nuts are used with the capillaries in the previous table: 

Fittings and lock nuts Part No.* 

Fitting, short, seal tight, with ferrule 70-4746 
Fingertight fitting, long, two-piece 
For example, for use with a WPS-3000TBSL autosampler. 

6000.0011 

Fitting, long, seal tight, with ferrule 
Included in in-line filter kits 

70-3675 

Fitting, one-piece 
Included in cell accessory kits and cell waste line kit 

6266.0024 

Fitting, seal tight, long, with ferrule 
Can be used alternatively to 6000.0011 

70-4859 

* For details on the capillaries, fittings and lock nuts, see section 8 (→ page 90). 

  Tip: Use the short fitting (part no. 70-4746) when the space before a fluidic inlet or 
after a fluidic outlet is too tight for a long fitting (for example, the fitting with 
part no. 70-3675).  
Example: Use the short fittings (part no. 70-4746) when you use a column that 
is 25 cm long, and the cell is installed in Bay A, where the space between cell 
inlet and enclosure compartment is tight. 
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nanoViper Capillary Kit (optional) 

  Warning: Mobile phases with a high pH value can cause failure of the 
capillaries from the nanoViper capillary kit. Spilling of the mobile 
phase can pose health and safety risks. Avoid using the capillaries 
from the nanoViper capillary kit with high pH mobile phases as are 
typically used for pulse operation, such as sodium hydroxide. 

An optional nanoViper capillary kit (part no. 6041.5105) is available for the detector. The 
kit provides the necessary capillaries and fittings to connect the system as shown in Fig. 8 
(→ page 18) for applications at up to 1000 bar (14503 psi). The capillaries connect as 
follows: 

No. Capillary connection Part no. capillary (or kit) 
with fittings* 

1 Pump outlet to inlet of in-line filter with graphite filter element 6041.5819 or 6041.5823 

2 Outlet of in-line filter with graphite filter element to 
autosampler inlet 

6041.5821 

3 Autosampler outlet to inlet of column 6041.5814 

4 Column outlet to inlet of in-line filter with PEEK filter element 6041.5812 

5 Outlet of in-line filter with PEEK filter element to 
electrochemical cell inlet 
Capillary, nanoViper, PEEK (0.1 x 75 mm I.D. x L) 

--- (included in nanoViper 
capillary kit) 

6 Electrochemical cell outlet to waste 6040.4900 

* For details on the capillaries, fittings and lock nuts, see section 8 (→ page 90). 
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5.4 Replacing the Main Power Fuses 

Description Part No. 

Fuse, 1A, slow-blow, 250 V 
(5 x 20 mm)  

Included in Fuses Kit (part no. 70-6666) 
For information about the kit, see section 8 (→ page 90). 

1. Before replacing the fuses, turn off the detector. Disconnect the power cord from its
source.

2. Remove the fuse cartridge, using a small screwdriver

Fig. 9: Fuse cartridge 

3. Replace the two fuses in the holder with fuses of the appropriate rating. Always install
two new fuses and dispose of both old fuses. Use only the fuses indicated in the table.

4. Reinstall the fuse cartridge.

5. Reconnect the power cord to its source and turn on the detector.

If the replacement fuse blows immediately, verify that all cables are connected properly. 
Inspect the insulation on the mains input. If cabling and insulation are in order, replace the 
switching power supply (→ page 70). 

  Warning:     A defective switching power supply may also damage other 
components in the detector (for example, main board). Check the 
detector thoroughly: After replacing the switching power supply, 
perform a safety test with the switching power supply 
(→ section 5.13.2, page 72). In addition, perform a relay test with a 
SimulatorRS cell to check the functionality of all potentiostat 
module(s) installed (→ section 5.5.2, → page 25). 

Fuse cartridge 
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5.5 Potentiostat Module 

5.5.1 Replacing the Potentiostat Module 

Description Part No. 

Potentiostat Module, dual channel DC, including Installation 
Instructions 

6070.1400 

Potentiostat Module, single channel, Pulse, including Installation 
Instructions 

6070.1420 

  Important: To avoid a loss of performance or functionality, take proper 
electrostatic discharge (ESD) protective measures.  
To avoid permanent damage to the potentiostat module and/or the 
detector, do not replace the potentiostat when the detector is turned 
on. 

Observe the following: 

• A Torx® screwdriver size T10 is required to remove and install the module. The 
screwdriver is included in the accessories kit for the detector. 

• After you have installed a potentiostat module, always perform a relay test with the 
SimulatorRS cell before you use other electrochemical cells or the QualifierRS cell with 
the potentiostat module. For further information, see the Installation Instructions for 
Simulation Cells. 

 
Fig. 10: Potentiostat module 
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1. Before you begin, make sure that  

♦ the detector is turned off to avoid potential damage to the detector and the potentiostat 
module. 

♦ the electrochemical cell is removed from the potentiostat module. 

2. With the Torx screwdriver (size T10), remove the two screws that attach the 
potentiostat module to the interior front panel. Keep the screws for the replacement 
potentiostat module. 

3. Remove the potentiostat module from the bay: Carefully hold the interior front panel 
with one hand. With the other hand grasp and pull the potentiostat module towards 
you. 

4. Unpack the replacement potentiostat module and remove the anti-static bag. 

5. Insert the replacement potentiostat module into the cell bay. Align the tabs along the 
top and bottom of the potentiostat module with the cell bay guides.  
Mind the orientation: 

♦ The connector on the potentiostat module must be in correct orientation with the 
alignment holes for the guiding pins on the electrochemical cells (→ Fig. 11). 

♦ The module base plate must be flush against the interior front panel.  

♦ The potentiostat module must be firmly seated in the cell bay. 

 
Fig. 11: Inserting potentiostat module 

6. Two screws attach the potentiostat module to the interior front panel. Tighten the 
screws hand-tight (→ Fig. 12). Do not use the screws to seat the module in the cell 
bay. 
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Fig. 12: Tightening the attachment screws 

7. Turn on the detector and wait until the self test is complete. Verify that the potentiostat 
module has successfully installed within the detector before you proceed. 
♦ If the self test is successful, you can turn off the detector again.  

♦ If the detector fails the self test, turn off the detector and remove and reinstall the 
potentiostat module (→ step 1 to 7).  

♦ If the detector continues to fail the self test, connect to Chromeleon, re-perform the 
self test, and see the Chromeleon Audit Trail for information about the cause. Note 
down the exact wording and contact Thermo Fisher Scientific Service Dionex HPLC 
Products. 

8. Perform an operation check for the potentiostat module: 

a) Install the SimulatorRS cell as described in the Installation Instructions for Simulation 
Cells. 

b) Perform a relay test with the SimulatorRS cell installed to ensure proper functionality 
of the potentiostat board. Follow the instructions for the relay test depending on the 
potentiostat modules that is installed: 

♦ Potentiostat module for DC mode: See section 5.5.2.1, page 25. 

♦ Potentiostat module for pulse mode: See section 5.5.2.2, page 26. 

c) When the relay test with the SimulatorRS cell has been successful, you can install an 
amperometric or coulometric cell to the potentiostat module. For installation details, 
refer to the Installation Instructions for the respective cell. For information about the 
service procedures for the cells, refer to section 5.6 (→ page 28).  
When using a potentiostat module for pulse mode 
With a potentiostat module for pulse mode, installation of an amperometric cell with a 
noble metal-based working electrode such as gold is required. 

Alignment holes 
for cell guiding 
pins 
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5.5.2 Performing a Relay Test (Ohm's Law Test) 

The relay test depends on the potentiostat module for which the test is to be performed. 

Before you start the relay test, make sure that the SimulatorRS cell is installed to the 
potentiostat module as described in the Installation Instructions for Simulation Cells. 

5.5.2.1 Performing the Relay Test for DC Potentiostat Modules 
1. In the Chromeleon Server Configuration, configure the SimulatorRS cell. On the 

Detector page, under Mode and Range, select DC Mode (nA). 

Update and check the cell data: Verify that the data matches the serial number and cell 
type. 

2. Save the configuration and exit the Server Configuration program. 

3. In Chromeleon, write down the previous settings and apply the following potential 
settings: 

♦ On the tabset panel for the detector, set the Potential for the SimulatorRS cell as 
follows: to 300 mV. 

♦ On the More Options panel or in the Commands (F8) dialog box, set the Filter to 
0.2. 

4. Turn on the cells and wait for 1 minute. 

5. Start data acquisition. 

6. Observe the signal for evaluation. The signal should be at 30 nA (± 3 nA). 

7. When the evaluation is successful, turn off the cell, re-set the filter constant to its 
original value, and continue with step 8. 

If the relay test was not successful, proceed as follows: 

a) Turn off the cell. 

b) Try the following: 

♦ Check the settings for the cell in the Chromeleon Server Configuration. 
Disconnect and reconnect the cell and repeat the test.  

♦ The potentiostat module may be installed incorrectly. Make sure that the 
potentiostat module is completely installed in the bay. 

c) If the relay test is still not successful: 

1) Turn off the cell and remove it from the potentiostat module.  

2) Turn the detector off and on. 



UltiMate 3000 Series:  
ECD-3000RS Electrochemical Detectors 

Service Instructions  Thermo Fisher Scientific Confidential Page 26 

   Tip: If the relay test was performed after a cold start of the detector, let 
the detector warm up for 30 minutes prior to the relay test. 

Before running the relay test, it may also help to perform an 
Autozero in Chromeleon to re-calibrate the zero current. For details 
on the Autozero, refer to the Operating Instructions for the detector. 

3) Repeat the relay test. 
If the relay test is still not successful, the potentiostat module and/or the 
SimulatorRS cell may be damaged. Try the following: 

♦ Replace the SimulatorRS cell as described in the Installation Instructions for 
Simulation Cells that is shipped with the SimulatorRS cell. Re-perform the 
relay test. If the test is successful, the first SimulatorRS cell was damaged. 
Continue with step 8.  

♦ If the relay test is still not successful, replace the potentiostat module as 
described in section 5.5.1 (→ page 22). Perform the relay test. If the test is 
successful, the first potentiostat module was damaged. Continue with step 8. 

8. After you have completed the relay test, remove the SimulatorRS cell from the 
potentiostat module. When the test was successful, the potentiostat module is ready for 
use with amperometric or coulometric cells. 

5.5.2.2 Performing the Relay Test for the Pulse Potentiostat Module 
1. In the Chromeleon Server Configuration, configure the SimulatorRS cell. On the 

Detector page, under Mode and Range, select Pulse Mode (nC). 

Update and check the cell data: Verify that the data matches the serial number and cell 
type. 

2. Save the configuration and exit the Server Configuration program. 

3. In Chromeleon, write down the previous settings. On the More Options panel, set the 
pulse waveform potential profile for the SimulatorRS cell as follows: 

Parameter Setting 

Acquisition delay 300 ms 
E1   

 Potential 100 mV 

 Pulse (= t1) 800 ms 

E2, E3, E4  

 Potential 100 mV 

 Pulse (= t2, t3, t4) 10 ms 

Filter Medium 

Gain 100 nC 
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4. Start data acquisition with the cell being turned off. Observe the signal: 

♦ The baseline observed should be around 500 nC (± 50 nC). 

♦ If the baseline is not near 500 nC, turn the detector off and on again. 

5. Turn on the cells and wait for 1 minute. 

6. On the More Options panel, set the Gain setting to 5 nC. 

7. Observe the signal for evaluation. The signal should be at 5 nC (± 0.55 nC). 

8. When the evaluation is successful, stop the data acquisition, turn off the cell, re-set the 
filter setting to its original value, and continue with step 9. 

If the relay test was not successful, proceed as follows: 

a) Turn off the cell.  

b) Try the following: 

♦ Check the settings for the cell in the Chromeleon Server Configuration. 
Disconnect and reconnect the cell and repeat the test.  

♦ The potentiostat module may be installed incorrectly. Make sure that the 
potentiostat module is completely installed in the bay. 

c) If the relay test is still not successful: 

1) Turn off the cell and remove it from the potentiostat module.  

2) Turn the detector off and on. 

   Tip: If the relay test was performed after a cold start of the detector, let 
the detector warm up for 30 minutes prior to the relay test. 

Before running the relay test, it may also help to perform an 
Autozero in Chromeleon to re-calibrate the zero current. For details 
on the Autozero, refer to the Operating Instructions for the detector. 

3) Repeat the relay test. 
If the relay test is still not successful, the potentiostat module and/or the 
SimulatorRS cell may be damaged. Try the following: 

♦ Replace the SimulatorRS cell as described in the Installation Instructions for 
Simulation Cells that is shipped with the SimulatorRS cell. Re-perform the 
relay test. If the test is successful, the first SimulatorRS cell was damaged. 
Continue with step 9.  

♦ If the relay test is still not successful, replace the potentiostat module as 
described in section 5.5.1 (→ page 22). Perform the relay test. If the test is 
successful, the first potentiostat module was damaged. Continue with step 9. 

9. After you have completed the relay test, remove the SimulatorRS cell from the 
potentiostat module. When the test was successful, the potentiostat module is ready for 
use with electrochemical cells. 
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5.6 Electrochemical Cells 

Observe the following precautions when performing service procedures on an 
electrochemical cell: 

• Use proper electrostatic discharge (ESD) precautions to avoid performance degradation
or loss of functionality.

• Capillary connections between the column and electrochemical cell should be as short as
possible to avoid peak broadening effects due to excessive dead volume.

• No tools are required to remove and install an electrochemical cell.

• Be careful not to damage the contacts for the cell identification chip on the rear of the
electrochemical cell.

• Wear protective gloves when performing service procedures on electrochemical cells.

5.6.1 Restoring the Cell Performance  

Restoring the cell performance may be required if you observe one or more of the following 
symptoms:  
• Gradual loss in cell performance
• Tailing peaks
• Increase in background current and/or an increase in baseline noise
• A cell does not produce the expected response or is no longer usable

Tip: If a sample analysis is critical, it may help to have a replacement analytical cell
available before performing these procedures. 

The apparent loss of response in the cell can be a result of many factors such as changes in the 
HPLC components, degradation of standards and auto-oxidation of the sample on column. 

If the effect is isolated to the cell, the loss of response can be a result of: 
• Contamination of the electrode(s)
• Shift in the hydrodynamic voltammogram (HDV)

In many cases the first two effects occur simultaneously.
• Age of the cell or working electrode
• Physical damage to the cell
• Coulometric cells only

Clogging of porous graphite electrodes

Occasionally, eluent or sample compounds may deposit in the cell or the electrodes, thus 
increasing the detector noise level and adversely affecting response. In many cases, 
cleaning the electrochemical cell may improve the performance of the cell.  
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To recover the cell performance for 
• Coulometric Cells

Follow the instructions in section 5.6.2 (→ page 30).
• Amperometric Cells

Follow the instructions in section 5.6.3 (→ page 36).
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5.6.2 Coulometric Cells 

The following service procedures can be performed for coulometric cells: 

• Restoring the Cell Performance
To restore the performance of a coulometric cell, perform the following procedures in the
given order. If a procedure could not recover the cell response, try to restore performance
with the next procedure in the list.

a) Electrochemically treat the working electrode (→ section 5.6.2.1, page 30).

b) Back-flush the coulometric cell (→ section 5.6.2.2, page 31).

c) Clean the coulometric cell (→ section 5.6.2.3, page 32).

d) Flush the cell with strong acid solution (→ section 5.6.2.4, page 33).

e) If none of the above procedures could restore the cell performance, replace the
coulometric cell (→ section 5.6.2.5, page 34).

• Replacing the Coulometric Cell
To replace the coulometric cell, see section 5.6.2.5, page 34.

5.6.2.1 Electrochemically Treating the Working Electrodes 

If you observe a loss in cell performance as described in section 5.6.1 (→ page 28), 
perform an electrochemical treatment of the porous-graphite working electrodes in the 
coulometric cell.  

The electrochemical treatment can minimize small variations in HDV characteristics 
between cells by shifting the HDV curve back to its initial position. Verify if a shift in the 
HDV is present: Set the potential to +300 mV higher than normally used for a known 
analysis. If the response is restored, the problem is probably a shift in the HDV.  

To electrochemically treat the working electrode and sharpen the hydrodynamic 
voltammogram (HDV): 

1. Turn off the potential to the cell.

2. Replace the mobile phase with fresh phase. The mobile phase should be of low
organic solvent composition (less than 15 %) flowing at about 1 mL/min. Do not
recycle the mobile phase during the treatment.

3. Apply a potential +1000 mV to the electrode(s) for up to 10 minutes with mobile
phase flowing.
The currents will more likely over-range, this is normal.

4. Reset the potentials to the working potentials for the analysis.

5. Establish a stable baseline and test the response.
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If there is no observed improvement to the response, perform an additional pre-treatment 
step by applying a negative potential. The resulting high magnitude current (either positive 
or negative) can remove unwanted materials on the electrode. 

In addition to the above procedures, try a combination of potentials: 

a) With fresh mobile phase flowing, set the potential to -350 to -450 mV for 10 minutes.
Follow this treatment by setting the potentials to +1000 mV for additional
10-15 minutes.

b) Return the detector to operating conditions. Once a stable baseline is achieved,
evaluate the response.

  Tip: Under some conditions, this procedure may provide only minimal 
improvement in response, or may deteriorate the cell performance even 
more. 

If you could not restore the response with the above procedure and/or are still observing a 
high backpressure, back-flush the cell (→ section 5.6.2.2). 

5.6.2.2 Back-flushing the Coulometric Cell 

Occasionally a coulometric cell will exhibit normal performance but have unusually high 
backpressure. You may use the cell even with the increased backpressure if it exhibits 
normal analytical behavior, as long as the system pressure does not exceed safe limits. 

  Important: To avoid damage to the coulometric cell, perform the following 
procedure only at a reduced flow rate of the mobile phase. 

To reduce the backpressure in a coulometric cell, perform the following mobile-phase back 
flush procedure: 

1. Turn off the cell potential and stop the pump flow.

2. Reverse the fluid flow direction to the cell by inverting the capillaries on the inlet and
outlet of the cell. Ensure that the PEEK in-line filter remains plumbed to the incoming
fluid.

3. Allow mobile phase to flow through the cell at 0.25 mL/min for 10 minutes.

4. Turn off the pump flow, return the cell to its correct orientation and return to operating
conditions. Evaluate the back-flushing effect.

If the backpressure remains high, clean the cell (→ section 5.6.2.3, page 32). 
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5.6.2.3 Cleaning the Coulometric Cell 

In some cases, exposure of the cell to acidic or base chemicals or alternating aqueous or 
organic mobile phase reduces the build-up of lipophilic materials.  

  Tip: Cleaning the cells can have an additional benefit: It can recover the response 
from dirty and/or fouled electrodes. 

1. Turn off the cell potential and stop the pump flow.

2. Remove the analytical column from the fluidics.

3. Remove the mobile-phase by flushing the cell with 100% HPLC-grade water for
10 minutes at 1.0 mL/min.

4. Flush the cell with 100% methanol, acetonitrile, acetone, acetonitrile, methanol and
back to HPLC-grade water in that order. Perform all sequential flush routines with a
flow rate of 1.0 mL/min for 10-15 minutes each.

5. Stop the pump flow. Change the PEEK in-line filer element and re-attach the
analytical column.

6. Start mobile phase flow and flush the system with the application mobile phase for
10 minutes.

7. Turn the cell on at the working potentials of the application and test response while
monitoring backpressure.

8. If the backpressure of the cell remains unusually high and if it is adversely affecting
the assay, flush the cell with strong acid (→ section 5.6.2.4, page 33).
However, if the system pressure is not approaching unsafe limits and if the cell exhibits
otherwise normal performance characteristics, the cell may be used with the high
backpressure.
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5.6.2.4 Flushing the Coulometric Cell with Strong Acid Solution 

If electrochemically treating the working electrode and cleaning the cell (→ page 30 and 
the following) could not restore the cell performance and/or did not reduce the high 
backpressure, flush the cell with a strong acid solution. 

  Tip: Perform the following procedure only if electrochemically treating the working 
electrode and cleaning the cell did not improve the cell performance. 

1. Turn off the cell potential.

2. Flush the cell with HPLC-grade methanol.

3. Flush the cell with a solution of 60% phosphoric acid. To prepare the solution, mix
200 mL purified water and 500 mL of 85 % phosphoric acid.

  Warning: To avoid a dangerous chemical reaction and personal injury, 
carefully add the phosphoric acid to water. 
To avoid damage to the skin and eyes, wear appropriate protective 
clothing and goggles when using acid. 

4. Flush the cell with HPLC-grade water until the liquid leaving the cell is pH-neutral
(with a pH value of approximately 7.0).

If you could not restore the performance with this procedure, replace the coulometric cell 
(→ section 5.6.2.5, page 34). 
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5.6.2.5 Replacing the Coulometric Cell 

The following coulometric cells are available for the detector: 

Description Part No. 

6011RS ultra coulometric analytical cell 
For details about the cell, see page 90. 

6070.2400 

6020RS omni coulometric cell 
For details about the cell, see page 90. 

6070.2100 

Fig. 13: Rear view of the 6011RS ultra coulometric analytical cell 

1. Before you begin, verify that the cell is turned off and the mobile phase flow through
the cell is stopped.

2. Disconnect the cell from the connector on the potentiostat module and then remove the
cell.

3. Remove the capillaries from the cell inlet and outlet.

4. Unpack the replacement coulometric cell.

5. Remove the storage plugs from the inlet and outlet ports of the cell body.

6. Connect the capillaries:

♦ From the outlet of the in-line filter with PEEK filter element to the cell inlet, and

♦ From the waste capillary from the cell outlet to the waste.

To prevent them from being pinched when the front panel door is closed, route the 
capillaries to the outside through the slots provided in the detector enclosure. For details 
about the capillary connections, see section 5.3 (→ page 17). 
Make certain that the cell inlet and outlet connections are correctly made. 

Guiding pins 

Connector Outlet 
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7. Connect the replacement cell to the potentiostat module. Make sure that the cell is in
the correct orientation and the guiding pins on the cell match the alignment holes in
the potentiostat module (→ Fig. 14).

Fig. 14: Installing the coulometric cell to the potentiostat module (here: 6011RS ultra cell) 

8. Open the Chromeleon Server Configuration. To update the cell information on the
Detector page, click Read Smart Cells.

9. Save the configuration and close the Chromeleon Server Configuration.

10. Turn on the pump and start the delivery of the mobile phase flow:

a) Flush the cell to waste with a starting eluent for at least 20 minutes while no potential
is applied to the cell.

b) Flush the cell with mobile phase while no potential is applied to the cell. Use the same
mobile phase and flow rate that will be used for the analysis. Wait until the pump
pressure has stabilized before turning on the potential to the cell(s).

  Tip: Remove the analytical column before you start the flushing procedure. 

11. Equilibrate the cell before using it for sample analysis (→page 52).

Fig. 15: Coulometric cell installed to the potentiostat module (here: 6011RS ultra cell) 

  Tip: When using a new cell, always perform an HDV to optimize cell 
performance (→ Operating Instructions). 
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5.6.3 Amperometric Cells 

The amperometric cell consists of the following components: 

Fig. 16: Explosion view of the 6041RS ultra amperometric analytical cell (view from below) 

No. Description 

1 Torque knob 

2 Working electrode 

3 Gasket 

4 Alignment pins  
To align and attach gasket, working electrode and torque knob 

5 Capillary connections (inlet and outlet) 

6 Cell body 

7 Connector for potentiostat module 

8 Guiding pins 
To install the cell to the potentiostat module 

When performing service procedures on an amperometric cell, place the cell components and 
working electrode on a clean surface. Even minute particles may cause damage to the cell and 
the working electrode. 

6 

8 

7 

5 

4 

3 

2 

1 
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The following service procedures can be performed for amperometric cells: 

• Restoring the Cell Performance with Glassy Carbon Electrodes
To restore the performance of an amperometric cell, perform the following procedures in
the given order. If a procedure could not recover the cell response, try to restore
performance with the next procedure in the list.

a) Electrochemically treat the working electrode (→ section 5.6.3.1, page 38).

  Important: This does not apply to an amperometric cell with a gold working 
electrode installed (→ section 5.6.3.7, page 50 ). 

b) Clean the amperometric cell (→ section 5.6.3.2, page 39).

c) Depending on the type of working electrode:

♦ 6041 RS ultra amperometric analytical cells with glassy carbon working
electrode
Polish the working electrode (→ section 5.6.3.3, page 41). If the polishing
procedure does not recover the performance, replace the working electrode
(→ section 5.6.3.7, page 50).

♦ 6041RS ultra amperometric analytical cells with boron-doped diamond or
gold working electrode
Replace the working electrode (→ section 5.6.3.7, page 50).

♦ Amperometric cells with gold working electrode
Replace the working electrode (→ section 5.6.3.7, page 50).

d) If none of the above procedures could restore the cell performance, replace the
amperometric cell body and re-install the working electrode (→ section 5.6.3.8,
page 51).

• Replacing the Gasket
To replace the gasket, follow the instructions in section 5.6.3.6 (→ page 49).

• Replacing the Working Electrode
To replace the working electrode, follow the instructions in section 5.6.3.7 (→ page 50).

• Replacing the Amperometric Cell
To replace the amperometric cell body with the torque knob, follow the instructions in
section 5.6.3.8 (→ page 51).
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5.6.3.1 Electrochemically Treating an Amperometric Working Electrode 

The electrochemical treatment can be performed for working electrodes made of Boron-
doped diamond, or glassy carbon. Working electrodes made of gold are electrochemically 
treated with the four-pulsed waveform during pulse mode detector operation. 

If you observe a loss in cell performance as described in section 5.6.1 (→ page 28), 
perform an electrochemical treatment of the working electrode installed in the 
amperometric cell.  

The electrochemical treatment can minimize small variations in HDV characteristics 
between cells by shifting the HDV curve back to its initial position. Verify if a shift in the 
HDV is present: Set the potential to +300 mV higher than normally used for a known 
analysis. If the response is restored, the problem is probably a shift in the HDV. 

To electrochemically treat the working electrode and sharpen the hydrodynamic 
voltammogram (HDV): 

1. Turn off the potential to the cell.

2. Replace the mobile phase with fresh phase. The mobile phase should be of low
organic solvent composition (less than 15 %) flowing at about 1 mL/min. Do not
recycle the mobile phase during the treatment.

3. Apply a potential:

♦ Amperometric cells with boron-doped diamond working electrode
Apply a potential of +1000 mV to the electrode(s) for up to 10 minutes with mobile
phase flowing.

♦ Amperometric cells with glassy-carbon working electrode
Apply a potential of +900 mV to the electrode(s) for up to 1 minute with mobile phase
flowing.

♦ Amperometric cells with gold working electrode
The gold working electrode is typically used with a pulsed waveform delivered from a
Pulse potentiostat module. A portion of this waveform is used to continually refresh
the gold surface so electrochemical treatment of the gold electrode us not necessary.

The currents will more likely over-range, this is normal. 

4. Reset the potentials to the working potentials for the analysis.

5. Establish a stable baseline and test the response.

If there is no observed improvement to the response, perform an additional pre-treatment 
step by applying a negative potential. The resulting high magnitude current (either positive 
or negative) can remove unwanted materials on the electrode. 

In addition to the above procedures, try a combination of potentials: 
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a) With fresh mobile phase flowing, set the potential to -350 to -450 mV for 10 minutes.
Follow this treatment by setting the potentials to +1000 mV for additional
10-15 minutes.

b) Return the detector to operating conditions. Once a stable baseline is achieved,
evaluate the response.

  Tip: Under some conditions, this procedure may provide only minimal 
improvement in response, or may deteriorate the cell performance even 
more. 

If you could not restore the response with the above procedure and/or are still observing a 
high backpressure, clean the cell (→ section 5.6.3.2, page 39). 

5.6.3.2 Cleaning the Amperometric Cell and Working Electrode 

In some cases, exposure of the cell to acidic or base chemicals or alternating aqueous or 
organic mobile phase reduces the build-up of lipophilic materials.  

  Tip: Cleaning the cells can have an additional benefit: It can recover the response 
from dirty and/or fouled electrodes. 

1. Turn off the cell potential and stop the pump flow.

2. Remove the analytical column from the fluidics.

3. Remove any capillary connections to the cell.

4. Disassemble the cell (→ section 5.6.3.4, page 45).

5. Inspect the working electrode and rinse with deionized water in order to remove any
material that may be present on the working electrode.

  Tip: The working electrode can be cleaned with a lint-free cloth using acetone 
as a solvent to remove any remaining debris. 

6. Inspect the cell body and clean the surface with a lint-free microcloth. You can wet the
microcloth with deionized water in order to clean the surface.

7. Dry the working electrode and cell body with a lint-free cloth.

8. Replace the mobile phase with fresh 100% HPLC-grade water phase.

9. Connect a capillary directly from the pump outlet to the cell inlet.

10. Start the mobile phase flow and flush the cell body with 100% HPLC-grade water at a
flow rate of 1.0 mL/min for 2 minutes. Flushing the cell body removes any residual
mobile phase and back-flushes any debris from the cell body flow path.
Water should begin to flow from the small orifice on the surface of the cell body. Wipe
the surface periodically with a lint-free cloth to remove excess fluid and any debris
around the orifice.
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  Important: If the pump pressure rises rapidly during this process, stop the flow 
and continue with step 16. 

11. Stop the mobile phase flow. Remove the capillary from the cell inlet.

12. Connect the capillary from the pump outlet to the cell outlet.

13. Start the mobile phase flow and flush the cell body with 100% HPLC-grade water at a
flow rate of 1.0 mL/min for 2 minutes.
Water should begin to flow from the small orifice on the surface of the cell body. Wipe
the surface periodically with a lint-free cloth to remove excess fluid and any debris
around the orifice.

  Important: If the pump pressure rises rapidly during this process, stop the flow 
and continue with step 16. 

14. When the pressure has returned to normal, re-assemble the cell and reconnect the cell
(→ section 5.6.3.5, page 46).

15. Turn the cell on at the working potentials of the application and test response while
monitoring backpressure.

16. If the backpressure of the cell remains unusually high and if it is adversely affecting
the assay, replace the amperometric cell body (→ section 5.6.3.8, page 51). The
working electrode may continue to be used with the new amperometric cell.
However, if the system pressure is not approaching unsafe limits and if the cell exhibits
otherwise normal performance characteristics, the cell may be used with the higher
backpressure.
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5.6.3.3 Polishing the Glassy Carbon or Gold Working Electrode 

This procedure applies for amperometric cells with glassy carbon or gold working 
electrode only. 

If cleaning the cell and an electrochemical treatment could not recover the cell response, 
polish the working electrode. The polishing procedure physically renews the surface of the 
working electrode to recover the cell response and restore prior performance. 

  Warning: To avoid damage to the skin and eyes, wear appropriate protective 
clothing and goggles when polishing the working electrode. 

  Important: To prevent scratches and other damage that may cause leaks, treat all 
internal parts of the cell carefully. 

  Tip: It is recommended to polish the working electrode only if 
electrochemically treating the electrode and cleaning the cell did not 
improve the cell performance. 

When problems with the cell or a loss in cell performance occur, 
check the Operating Problems section (→ section 6.1, page 76) first 
for remedial action. 

The following kit is available to polish the glassy carbon or gold working electrodes for 
amperometric cells: 

Description Part No. 

Polishing Kit for Glassy Carbon and Gold Working Electrodes, including 
1 polishing disc on glass plate 
1 bottle alumina suspension, 25 mL 

6070.3110 

In order to avoid the possibility of cross-contamination, do not use the same polishing disc for 
polishing different types of working electrodes. Instead, use a separate disc for each working 
electrode type and label each disc clearly for the type of working electrode that be used on it. 

To polish a working electrode, perform the following steps: 

1. Remove the cell from the detector and disassemble it as described in section 5.6.3.4
(→ page 45).

2. Rinse the working electrode with deionized water in order to remove any mobile phase
that is adhering to the working electrode surface.
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3. Wet the polishing disk with deionized water.

Fig. 17: Wetting the polishing disk 

4. Shake the bottle with the Alumina before each use and add several drops from the
bottle to form a circle with approximately 19 mm diameter to the center of the
polishing disk.

Fig. 18: Dropping the Alumina on the polishing disk 

5. Place the working electrode on the polishing disc so that the side with the working
electrode material is flat on the disc and the polishing compound. Position the
electrode surface so that the part number label faces away from the polishing disc
(→ Fig. 19, page 43). Spread the polishing compound around on the disc.
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6. Polish the working electrode by moving it around in a figure eight pattern on the disc
in intervals of 10-20 seconds (→ Fig. 19), checking its progress each time. Severe
scratches may not be removed after 2 minutes of total polishing time. Use only a
moderate amount of pressure. Otherwise, the working electrode may wear too quickly
or unevenly.

Fig. 19: Polishing the working electrode (here: glassy carbon working electrode) 

The working electrode is polished sufficiently when any dark color on the electrode is 
removed and a smooth, shiny surface appears. 

  Tip: The polishing disc is reusable. You do not need to rinse it after each 
polishing procedure. After you used it for the first time, add only the 
needed amount of polishing compound and deionized water to re-wet the 
disc. 

7. After the working electrode has been polished sufficiently, rinse it with deionized
water until all traces of the polishing compound have been removed.

Fig. 20: Rinsing the working electrode 
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9. Dry the working electrode with a clean laboratory tissue. Be careful not to leave any
fingerprints or debris on the polished electrode surface.

Fig. 21: Drying the working electrode 

10. Carefully dry the cell body with a tissue. The cell body must be completely dry before
reassembly.

Fig. 22: Drying the cell body 

11. Re-assemble the cell with a new gasket and connect it to the detector
(→ section 5.6.3.5, page 46).
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5.6.3.4 Removing and Disassembling the Cell 

For the service procedures on the amperometric cell, remove and disassemble the cell: 

1. Before you begin, verify that the cell is turned off and the mobile phase flow through
the cell is stopped.

2. Disconnect the cell from the connector on the potentiostat module and then remove the
cell carefully.

3. Remove the capillaries from the cell.

4. Remove the torque knob from the cell body:

a) Turn the torque knob counterclockwise to loosen it.

b) Press the two tabs on the knob and carefully slide it from the alignment pins on the
cell body.

Fig. 23: Removing torque knob from the cell 

5. Carefully slide off the working electrode from the alignment pins on the cell body.

6. With the anti-static tweezers provided in the cell accessories kit, carefully remove the
gasket from the cell body, taking care not to scratch the surface of the cell body.
Dispose of the used gasket. Do not reuse gaskets.

  Tip: Use a new gasket whenever the cell is disassembled and reassembled. 
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5.6.3.5 Assembling and Installing the Cell 

After cleaning or replacing the working electrode or after replacing the gasket, assemble 
and install the cell: 

1. Carefully place the replacement gasket over the alignment pins of the cell body with
the anti-static tweezers. The two recesses in the gasket must match the alignment pins.
Make sure that

♦ no wrinkles are visible on the gasket.

♦ the gasket is flat against the cell body.

  Tip: Use a new gasket whenever the cell is disassembled and reassembled. 

Fig. 24: Installing the gasket 

2. Place the working electrode on the gasket and the alignment pins of the cell body
Make sure that

♦ the gold contact pads on the working electrode body match the two gold contact pins
on the cell body (→ Fig. 25). The working electrode must be in correct orientation
with the label being above the alignment pins and facing away from the electrode.

♦ the working electrode is in contact with the gasket (→ Fig. 26).

Fig. 25: Left: Contact pads on a BDD working electrode 
Right: Contact and alignment pins on the cell body 

Contact pads Contact pins 
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Fig. 26: Placing the workin electrode on the gasket 

  Tip: If not yet done 
Write down the serial number of the working electrode to enter it on the 
Chromeleon configuration pages later. The serial number can be found on 
the label on the working electrode. 

3. Install the torque knob on the cell body: 

a) Take the torque knob by its side tabs and place it on the alignment pins. Make sure 
that the alignment pins are locked in the slots of the tabs. 

 
Fig. 27: Holding the side tabs and installing the torque knob 

b) Turn the torque knob clockwise until it clicks several times. The clicking sound 
confirms that the knob is properly seated and seals tightly with the gasket and the 
working electrode. 

4. Connect the capillaries to the cell:  

♦ From the outlet of the in-line filter with PEEK filter element to the cell inlet, and  

♦ From the waste capillary from the cell outlet to the waste.  

To avoid that the capillaries are pinched when the door is closed, route the capillaries to 
the outside through the slots in the detector enclosure. For details about the capillary 
connections, see section 5.3 (→ page 17). 
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  Tip: The cell does not have a directional flow for the fluidic connections. You 
can choose which port you want to use as inlet port and which one as 
outlet port. Choose the ports in a way that best optimizes the fluidics of the 
system.  

5. Connect the cell to the connector on the potentiostat module. Make sure that the cell is 
in the correct orientation and the guiding pins on the cell match the borings in the 
potentiostat module. 

6. Open the Chromeleon Server Configuration. To update the cell information on the 
Detector page, click Read Smart Cells. 

7. Click the View Cell Data button to open the configuration page for the working 
electrode. 

8. On the Cell Properties page, select the cell bay to which you installed the cell and 
enter the serial number of the working electrode. Click the arrow on the Material list 
to select the working electrode material. 

  Tip: The serial number of the working electrode is located on the label of the 
working electrode. 

9. Click Update and confirm the settings. 

10. Save the configuration and close the Chromeleon Server Configuration. 

11. Turn on the pump and start the delivery of the mobile phase flow: 

a) Flush the cell to waste with a starting eluent for at least 20 minutes while no potential 
is applied to the cell. 

b) Flush the cell with mobile phase while no potential is applied to the cell. Use the same 
mobile phase and flow rate that will be used for the application. Wait until the pump 
pressure has stabilized before turning the cell on. 

  Important: Do not apply flow rates above 1.0 mL/min with the cell to avoid a 
leak at the gasket. This may damage the gasket or the working 
electrode. 

  Tip: Remove the analytical column before you start the flushing 
procedure. 

12. Perform an equilibration of the electrochemical cell (→ page 52).  
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5.6.3.6 Replacing the Gasket  

The gasket defines the cell volume and flow path of an amperometric cell. To ensure 
optimum performance of the amperometric cell, replace gaskets regularly. 

The following gaskets are available for the 6041RS ultra amperometric analytical cell: 

Description Part No. 

Cell gaskets, 25 nL volume, boPET, 5 gaskets 6070.2528 

Cell gaskets, 50 nL volume, boPET, 5 gaskets 6070.2529 

1. Remove the amperometric cell from the detector and disassemble it as described in 
section 5.6.3.4 (→ page 45). 

2. Locate the replacement gasket and unpack it. 

3. Locate the anti-static tweezers from the accessories kit of the cell. 

4. Take a gasket with the tweezers and inspect it. Make sure that the gasket is free of dirt 
and debris. A clean gasket will provide a good seal and ensure the best cell 
performance. 

5. Re-assemble the amperometric cell and connect it to the detector as described in 
section 5.6.3.5 (→ page 46). 
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5.6.3.7 Replacing the Working Electrode 

The following working electrodes are available for the 6041RS ultra amperometric 
analytical cell: 

Description Part No. 

Working electrode, glassy carbon (GC) 6070.3200 

Working electrode, boron-doped diamond (BDD) 6070.3100 

Working electrode, gold (Au) 6070.3300 

1. Remove the cell from the detector and disassemble it as described in section 5.6.3.4 
(→ page 45). 

2. Locate the new working electrode and unpack it. 

  Tip: Write down the serial number of the working electrode to enter it on the 
Chromeleon configuration pages later. The serial number can be found on 
the label on the working electrode. 

3. Rinse the working electrode and the cell body surface with deionized water in order to 
remove any material that may be present. 

  Tip: The working electrode can be placed cleaned with a lint-free cloth using 
acetone as a solvent to remove any remaining debris. 

4. Dry the working electrode with a lint-free cloth. 

5. Re-assemble the cell with a new gasket, and connect it to the detector as described in 
section 5.6.3.5 (→ page 46). 
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5.6.3.8 Replacing the Amperometric Cell 

Description Part No. 

6041RS amperometric analytical cell 
(cell volume depending on gasket; cell material: PEEK, palladium, 
boPET; pressure limit: 13.8 bar; shipped without working electrode) 
With cell accessory kit including 
2 gasket sets (boPET, 25 nL and 50 nL volume) 
1 waste line 
Anti-static tweezers 
The working electrode must be ordered separately (→ page 90). 

6070.3000 

1. Remove the cell from the detector and disassemble it as described in section 5.6.3.4 
(→ page 45). 

2. Locate and unpack the cell and the cell components: 

♦ The cell body and torque knob. 

♦ The gasket. Gaskets are shipped with each cell.  

♦ The working electrode. Working electrodes can be ordered separately (→ section 8, 
page 90). 

3. Remove the storage plugs from the inlet and outlet ports of the cell body. 

4. Remove the shipping spacer from the torque knob and the cell body. 

5. Rinse the surfaces of the working electrode and the cell body lightly with deionized 
water in order to remove any material that may be present.  

  Tip: The working electrode can be placed cleaned with a lint-free cloth using 
acetone as a solvent to remove any remaining debris. 

6. Dry the working electrode with a lint-free cloth. 

7. Assemble the cell and connect it to the detector as described in section 5.6.3.5 
(→ page 46). Use a new gasket for the assembly. 

  Tip: When using a new cell, always perform an HDV to optimize cell performance 
(→ Operating Instructions). 
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5.6.4 Equilibrating the Electrochemical Cell 

Before you start the analysis, allow the cell to stabilize (for the background currents to 
decay). The baseline should be reasonably stable and the amount of time necessary to 
stabilize the cell depends on the application.  

Several factors determine how long the cell needs to equilibrate, such as the nature and purity 
of the mobile phase, the potential applied to the cell and especially the level of sensitivity 
needed for the analysis. 

1. Make sure that the electrochemical cell is connected to the detector. 

2. Select and configure the cell(s) in the Chromeleon Server Configuration Program 
(→ Operating Instructions) 

3. Start the mobile phase flow. 

4. In Chromeleon, set the potential to the value(s) required for the application. 

5. Start the data acquisition. 

6. On the panel tabset, select More Options.  

7. Click Start Equilibration for each cell that you want to equilibrate.  

 
Fig. 28: Equilibration of electrochemical cells 

Alternatively, you can execute the Start Equilibration command in the Commands 
(F8) dialog box, for each cell separately. 
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8. Monitor the current for each cell. Initially the current from the working electrode will 
be high. Over time, this current decays exponentially. Once equilibrated, the baseline 
signal of the cell should be stable and the noise should be diminished. The time 
required for equilibration depends on the desired sensitivity.  
The following equilibration periods are intended only as guidelines and are subject to 
change, based on the application: 

♦ Coulometric cells-DC mode: allow the cell to equilibrate for at least 1 hour before 
routine analysis.  

♦ Amperometric cells-DC mode: allow the cell to equilibrate for at least 4 hours after 
the initial assembly before routine analysis. 

♦ Amperometric cells-Pulse mode: allow the cell to equilibrate for at least 1 hour after 
the initial assembly with flow of mobile phase and the application of the Pulse 
waveform. 

9. When the equilibration of the cell(s) has been successful, values are displayed in the 
("Measuring") boxes in the equilibration window for the cells. 
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5.7 In-Line Filters 

5.7.1 Replacing the Filter Element 

The following filter elements are available: 

Description Part No. 

Filter Elements set, graphite  
5 filter elements 
For in-line filter connection between the pump outlet and the 
autosampler inlet. 

70-0898 

Filter Elements set, PEEK  
5 filter elements 
For in-line filter connection between the column outlet and the 
electrochemical cell inlet. 

70-3824 

For optimum performance, replace the filter units on a periodic basis. The frequency depends 
on the level of particulate matter present in the mobile phase and the sample, as well as the 
production of fine particles from the analytical column. For example, microbial growth may 
occur in mobile phases with low levels (< 3%) of organic solvents, and contribute to high 
background current and reduced cell performance. 

To change a filter element: 

1. Turn the cells off and stop the mobile phase flow. Allow system pressure to drop to 
zero before disconnecting any components. 

  Important: Do not open a fitting on the high-pressure side of the column before 
system pressure has dropped to zero. The rapid pressure drop can 
damage various components in the overall system. Always allow the 
system to drop to zero before breaking any connections. 

2. Remove the filter holder that contains the filter element from the system: Loosen the 
nuts on either end of the holder. 

 
Fig. 29: In-line filter with graphite filter element 

Filter holder 

Graphite filter 
element Lock nut 
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3. Remove the used filter element from the filter holder. If necessary, use a small plastic 
rod or dowel to dislodge the filter element carefully. 

4. Rinse the filter holder with HPLC-grade water. 

5. Replace one end nut. Insert a new filter element into the filter holder. Ensure that the 
element is properly centered and seated against the surface of the end nut. 

6. Replace the second end nut and tighten carefully until contact between the cap and the 
filter is established. The filter is installed properly if both end nuts are approximately 
an equal distance from the center of the filter holder. The fitting should be fingertight. 
Do not use a wrench or other tools. Do not overtighten the fitting, because this can 
crush the filter element. 

7. Re-install the filter holder in the system. Ensure that the direction of flow is as 
indicated on the filter holder. 
First, attach only the upstream end of the filter to the HPLC system. To avoid that 
particulate matter enters the cell, wash the filter: Pump about 5 mL of the mobile 
phase through the filter to waste before attaching the downstream end of the filter to 
the cell.  
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5.7.2 Replacing the In-Line Filter 

Description Part No. 

In-Line Filter Kit with Graphite Filter Elements, including 
1 Filter holder, PEEK 
5 Filter elements, graphite 
2 Nuts, 1/16”, PEEK 
For connection between the pump outlet and the autosampler inlet. 

70-0893 

In-Line Filter Kit with PEEK Filter Elements, including 
1 Filter holder, PEEK 
5 Filter elements, PEEK 
2 Nuts, 1/16”, PEEK 
For connection between the column outlet and the electrochemical cell 
inlet. 

70-4093 

To replace the in-line filters: 

1. Turn the cells off and stop the mobile phase flow. Allow system pressure to drop to 
zero before disconnecting any components.  

2. Remove the filter holder that contains the filter element from the system by removing 
the nuts on either end of the holder. 

 
Fig. 30: Filter holder with lock nuts installed 

3. Disconnect the capillaries from the filter inlet and outlet. 

4. Locate the replacement filter element for the filter holder that you want to replace. 
Filter elements are included in the respective In-Line Filter Kits and can be ordered 
separately.  

5. Open the filter holder by turning the lock nuts counterclockwise and insert the filter 
element. 

6. Close the filter holder by turning the lock nuts clockwise. Do not overtighten the lock 
nuts with a metal tool. 
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7. Re-connect the capillaries to the new in-line filter. For details about the capillary 
connections, see section 5.3 (→ page 17). This step depends on the type of in-line 
filter that you replaced: 

♦ In-line filter with graphite filter element, see I. 

♦ In-line filter with PEEK filter element, see II. 

♦ Both in-line filters, see III. 

I. In-line filter with graphite filter element: 
a) Connect the capillary from the pump outlet (or the Titanium filter) to the inlet of the 

in-line filter. Install the in-line filter in the direction of flow as stated on the filter 
holder. 

b) Connect a capillary to the outlet of the in-line filter and route it to waste. 

c) Flush the filter with mobile phase for 1-2 minutes at a flow rate of 1.0 mL/min. 

d) Connect a capillary from the outlet of the in-line filter to the inlet of the 6020RS omni 
coulometric cell. 

e) Connect a capillary from the outlet of the 6020RS omni coulometric cell to the inlet of 
the autosampler. 

f) Connect a capillary from the autosampler outlet to the column inlet. 

g) Continue with step 8. 

II. In-line filter with PEEK filter element: 
a) Connect the capillary from the autosampler outlet to the column inlet. 

b) Flush the column with at least 200 mL mobile phase for several hours before 
connecting the analytical electrochemical cell to the system. Solvents that may be 
contained in the column should be flushed with the mobile phase before initial use. 

c) Stop the mobile phase flow. 

d) Connect a capillary to the outlet of the analytical column and to the inlet of the in-line 
filter. 

e) Connect a capillary from the outlet of the in-line filter to the inlet of the 
electrochemical cell.  

f) Make sure that a capillary leads from the outlet of the electrochemical cell to the 
waste. 

g) Continue with step 8. 

III. Both in-line filters 
a) Connect the capillary from the pump outlet (or the Titanium filter) to the inlet of the 

in-line filter with graphite filter element. Install the in-line filter in the direction of 
flow as stated on the filter holder. 

b) Connect a capillary to the outlet of the in-line filter and route it to waste. 
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c) Flush the filter with mobile phase for 1-2 minutes at a flow rate of 1.0 mL/min. 

d) Connect a capillary from the outlet of the in-line filter to the inlet of the 6020RS omni 
coulometric cell. 

e) Connect a capillary from the outlet of the 6020RS omni coulometric cell to the inlet of 
the autosampler. 

f) Connect a capillary from the autosampler outlet to the waste. 

g) To remove contaminants, perform the following flushing procedure:  

1) Start the delivery of the mobile phase (for example with a methanol/ HPLC-grade 
water solution). Flush the system for 3-5 minutes at a flow rate of 1.0 mL/min to 
remove any contaminants from the system.  

2) Monitor the fittings and tighten as appropriate. If you observe a significant increase 
in pressure, check if an obstruction is present in the fluidic path. If it is, remove the 
obstruction. 

h) Connect the capillary from the autosampler outlet to the column inlet. 

i) Flush the column with at least 200 mL mobile phase for several hours before 
connecting the analytical electrochemical cell to the system. Solvents that may be 
contained in the column should be flushed with the mobile phase before initial use. 

j) Stop the mobile phase flow. 

k) Connect a capillary to the outlet of the analytical column and to the inlet of the in-line 
filter with PEEK filter element. 

l) Connect a capillary from the outlet of the in-line filter to the inlet of the 
electrochemical cell.  

m) Make sure that a capillary leads from the outlet of the electrochemical cell to the 
waste. 

n) Continue with step 8. 

8. Start the delivery of the mobile phase (for example with a methanol/ HPLC-grade 
water solution). Flush the system for 3-5 minutes at a flow rate of 1.0 mL/min to 
remove any contaminants from the system. 

9. Monitor the fittings and tighten as appropriate. If you observe a significant increase in 
pressure, check if an obstruction is present in the fluidic path. Remove the obstruction, 
if available. 
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5.8 Removing and Installing the Top Cover 

Description Part No. 

Top cover, entire assembly including display and LED board 6070.1810 

1. Turn off the detector and disconnect the power cord from both its source and the rear 
panel. 

2. Remove the two screws that attach the side panel to the rear panel. There is only one 
screw for either panel.  

 
Fig. 31: Screws attaching the side panels and the top cover 

3. Push the side panel backward, toward the rear panel, until it is released. 

4. Remove the side panel and set it aside.  
The side panel screws are secured by square nuts.  
When you remove a side panel, verify that the nut remains in place. If it does not, push 
the nut back into the openings as far as it goes in. (Tip: To secure the nut until panel 
reinstallation, consider screwing the panel screw back in again.) 

5. Remove the two screws that attach the top cover to the rear panel (→ Fig. 31). Be 
careful not to lose the contact washers. 

6. Remove the screws that attach the top cover to the support frames. There are four 
screws on either side.  

 
Fig. 32: Removing the screws attaching the top cover to the support bars (here left side view) 

Remove these screws on either side of the detector. 

Top panel  
screws 

 
Side panel 

screws 
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7. Loosen the screw that secures the display cable (J17 connector) on the main board. 
Remove the cable. Keep the screw. 

 
Fig. 33: Display cable 

8. Unplug the display cable from the main board connector. 

9. To reinstall the top cover, follow the above steps in the reverse order. 

10. Turn on the detector and check whether the screen on the front panel display is clearly 
legible. If it is not, refer to the Troubleshooting section (→ section 6, page 75). 

11. To reinstall the side panel, follow the above steps in the reverse order. Observe the 
following: 
♦ Verify that the square nut for the side panel screw is in place. 
♦ Make sure that the brackets on the inside of the side panel engage properly behind the 

bars of the support frames.  

 

  
Fig. 34: Installing the side panel (here right-side panel (view from front) 
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5.9 Removing and Installing the Rear Panel 

1. Remove the top cover (→ page 59). 

2. Remove the 5 rear panel attachment screws (→ Fig. 35). 

 
Fig. 35: Rear panel 

3. Carefully remove the rear panel and set it aside.  

4. To install the rear panel, follow the above steps in the reverse order.  
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5.10 Replacing the Main board 

Description Part No. 

Main board  6070.0202 

  Important: Put on appropriate grounding protection to avoid electrostatic 
discharge. 

1. Remove the cell(s) and potentiostat module(s) from the detector. 

2. Remove the rear panel (→ page 61). 

3. Disconnect the connection cables from the main board and the logic board. 

 
Fig. 36: Connection cables between logic board and main board 

4. Disconnect the remaining cables from the main board. Access them from the sides or 
from the rear, and carefully pull away the connectors from the main board. Be careful 
not to damage the main board or the switching power supplies. 

 
Fig. 37: View from above on main board connectors  

No. Name Description 

1 J16 Connector for the power supply and data interface for the column 
compartment 

2 J10 Connector for the leak sensor cable 

3 4 1 2 
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No. Name Description 

3 J9 Supply voltage connection from the 15 V triple output power supply 
(-15 V, +15 V, +5 V) 

4 J7 Supply voltage connection from the 24V switching power supply 

5. Remove the 9 screws that attach the main board to the main chamber with an offset 
Torx 10 screwdriver (→ Fig. 38). You can access the screws from the sides or from 
the space between the power supplies and the logic board mounting plate. Be careful 
not to damage the switching power supplies, and not to lose the retaining washers in 
the enclosure. 

 
Fig. 38: Main board screws 

6. Remove the main board from the main chamber carefully. 

7. To install the new main board, follow the above steps in the reverse order. 
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5.11 Replacing the Logic Board 

During the replacement of the logic board, cell(s) and potentiostat module(s) can remain 
connected. 

Description Part No. 

Logic board 6070.0203 

  Important: Put on appropriate grounding protection to avoid electrostatic 
discharge. 

1. Remove the top cover (→ page 59). 

2. Disconnect the cables on the Digital I/O port and USB port on the rear panel of the 
detector. 

3. Disconnect the connection cables from the main board and the logic board. 

 
Fig. 39: Connection cables between logic board and main board 

4. Remove the six screws that attach the logic board to the mounting plate with a Torx 10 
screwdriver. Be careful not to lose the retaining washers in the enclosure (→ Fig. 40). 

 
Fig. 40: Logic board screws 
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5. Carefully remove the logic board from under the USB and Digital I/O connector 
clamps, and then remove the logic board from the enclosure. 

6. To install the new logic board, follow the above steps in the reverse order. 

  Important:  To ensure correct operation of the detector and to avoid operating 
errors, update the firmware via Chromeleon, if necessary 
(→ page 88). 
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5.12 Leak Sensor 

5.12.1 Drying the Leak Sensor  

The leak sensor reports a leak when liquid collects in the drip tray under the fluid 
connections. Find and eliminate the leak, and then dry the sensor (wear appropriate 
protective clothing). 

1. In Chromeleon, turn off the cells, stop the pump flow, and disconnect the detector and 
turn it off. 

2. Inspect the electrochemical cell(s) for signs of leakage. If a cell is leaking, tighten the 
connections to the electrochemical cell. If necessary, replace the cell (→ page 34 
or 51). 

3. With a cloth or tissue, absorb all liquid that has collected in the tray. 

  Important: Be careful not to bend or damage the sensor. 

 
Fig. 41: Leak sensor 

4. Allow the sensor to adjust to the ambient temperature for a few minutes. 

5. Turn the detector on and reconnect it. 

6. If no error is reported after turning on the detector, operation can be resumed. 

  Tip: If the sensor is not dry, the Status LED remains red. You can resume operation 
only when the cause for leakage has been completely removed. 
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5.12.2 Replacing the Leak Sensor 

Description Part No. 

Leak sensor kit 6070.0009 

The leak sensor is installed inside the detector on the interior front panel, between Bay B 
and C (→ Fig. 42). 

 
Fig. 42: Leak sensor on the interior front panel (here with Bay covers being removed) 

1. Remove the cell(s) and potentiostat module(s) from the detector. 

2. Remove the rear panel (→ page 61). 

3. Remove the main board from the main chamber as described in step 3 to 6 in 
section 5.10 (→ page 62).  

4. Remove the two screws on top of the main chamber with a Torx 20 screwdriver. 

 
Fig. 43: Screws on main chamber top 
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5. Remove the two screws on the left and the right side of the main chamber with a 
Torx 10 screwdriver. Remove the black grounding cable of the column compartment 
from the left screw (→ Fig. 44). 

 
Fig. 44: Screws on the right side of the main chamber (view from front) 

6. Remove the screw that attaches the grounding cable to the top panel of the main 
chamber (→ Fig. 44). 

7. Remove the two screws on the rear of the main chamber (→ Fig. 45). 

 
Fig. 45: Screws on the rear of the main chamber (here: screws removed) 

8. Remove the top cover of the main chamber. 

9. Disconnect the leak sensor connector from the leak sensor board (→ Fig. 46). 

 
Fig. 46: View on the leak sensor in the main chamber 

10. Remove the two screws that mount the leak sensor (→ Fig. 46) with a Torx 10 
screwdriver. 

Screw for 
grounding  
cables Screw for 

column 
compartment 
grounding cable 

Screws 

Leak sensor 
connector 
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11. To install the new leak sensor, follow the above steps in the reverse order. Note the 
following: 

• The leak sensor is in the correct position with the wire being at the bottom. 

• The wire on the leak sensor must not be in contact with the drip tray. 

• Tighten the screws that attach the leak sensor with a torque of 0.6 Nm. 

12. Adjust the leak sensor sensitivity (→ section 5.12.3). 

5.12.3 Adjusting the Leak Sensor Sensitivity 

1. Turn on the detector. 

2. Allow the leak sensor to warm up and stabilize for 3 minutes (minimum).  

3. Adjust the sensor sensitivity on the potentiometer, using a small ceramics screwdriver 
(e.g., flat-blade, size 0.4 x 2.0 mm).  

 
Fig. 47: Adjusting the leak sensor sensitivity 

♦ To reduce the sensitivity, turn the potentiometer clockwise.  

♦ To increase the sensitivity, turn the potentiometer counterclockwise. 

Turn the potentiometer until the point where the yellow LED is just off (that is, by a 
fraction of a turn in the opposite direction the LED is illuminated). 

  Tip: For proper adjustment, the sensor must be dry and installed properly. 
Avoid draft (for example, by an open window), as this may impair the 
adjustment.  

 

 

Potentiometer 

LEDs: 
Left: Red LED 
Right: Yellow LED 
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5.13 Switching Power Supplies 

5.13.1 Replacing the Switching Power Supply (+24 V) 

Description  Part No. 

Switching power supply (+24 V DC) 6070.8201 

  Warning: Wait a few minutes after you have disconnected the power cord from 
the detector to allow the charge stored in the part to discharge. 

  Important: The switching power supply is an electrostatic discharge (ESD) 
sensitive device. Use appropriate grounding protection to avoid 
electrostatic discharge, which may result in damage to electronic 
components. 

After replacing the switching power supply, perform the safety test 
(→ page 72). This test requires the use of a (digital) multimeter. If 
you do not have access to a multimeter capable to measure a low 
resistance, you have to return the instrument to the factory. 

1. Remove all cells and potentiostat modules from the detector. 

2. Remove the rear panel (→ page 61). 

3. Remove the 4 screws that attach the switching power supply to the base plate of the 
detector (→ Fig. 48). You can approach them from the rear and the side. Be careful 
not to damage the main board or the triple output switching power supply. 

  Tip: Some screws are difficult to reach. Using an offset screwdriver may help 
removing these screws. 

 
Fig. 48: View on the switching power supply 24 V from above 
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4. Disconnect all terminal connections on the switching power supply. If you need to cut 
the cable tie that secures the line voltage cables and ground cable, you have to secure 
the cables in a new tie later again. This is important for the operational safety of the 
detector. 

5. Remove the switching power supply from the detector. 

6. To install the new switching power supply, follow the above steps in the reverse order.  
To avoid personal injury or damage to the instrument, make sure that 

♦ You connect all cables to the correct terminals (→ Fig. 49). For more details about the 
terminal connections, see section 4.3.1 (→ page 11). 

 
Fig. 49: Correct connections on the switching power supply 

♦ The power supply is in correct position when screwing it to the base plate of the 
detector. The attachment screws must match the holes in the plate. 

♦ You secure the line voltage and ground cables in a cable tie. This is important for the 
operational safety of the detector. 

  Warning: Do not confuse the black line voltage cable from the power entry 
module with the black low-voltage cables from the output of the 
triple output power supply! 

  Important: Make sure that you make all connections on the switching power 
supply correctly to prevent any damage to sensitive electronic 
components of the detector or the cells. 

7. Perform the safety test described in section 5.13.2 (→ page 72). 
Recommendation: Perform the test before you tighten the attachment screws of the 
switching power supply to the base plate. 
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5.13.2 Safety Test for the Switching Power Supply (+ 24 V) 

Perform the safety test after you have carried out a service or maintenance procedure on 
the switching power supply + 24 V (for example, the power supply or any cable connection 
has been removed).  

If you do not have access to a (digital) multimeter, return the instrument to the factory.  

To measure the resistance of the ground connection 

1. Set the multimeter to the smallest resistance range.  

2. Establish the basic value. Attach the multimeter probes to each other and take a note of 
the value. 

3. Attach the multimeter probes to the ground pin of the power inlet and one of the rear 
panel screws. The multimeter reading should not increase the basic value (→ step 2) 
by more than 1 ohm. 

 
Fig. 50: Power inlet 

4. Attach the multimeter probes to the ground pin of the power inlet and the (shiny) side 
of the mounting plate on which the power supply unit is installed. The multimeter 
reading should not increase the basic value (→ step 2) by more than 1 ohm. 

5. If the resistance is within the limit specified above, you can tighten the mounting plate 
to the bottom of the detector and resume operation.  

If the resistance is outside the limit specified above, check all ground cables in the 
instrument for proper connection. Retighten the connections if necessary and repeat the 
above steps.  

 

Grounding pin 
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5.13.3 Replacing the Triple Output Switching Power Supply (± 15 V, + 5 V) 

Description  Part No. 

Switching power supply (± 15 V, + 5 V) 70-6221 

  Warning: Wait a few minutes after you have disconnected the power cord from 
the detector to allow the charge stored in the part to discharge. 

  Important: The switching power supply is an electrostatic discharge (ESD) 
sensitive device. Use proper ESD precautions to avoid electrostatic 
discharge, which may result in damage to electronic components. 

1. Remove all cells and potentiostat modules from the detector. 

2. Remove the rear panel (→ page 61). 

3. Remove the 4 screws that attach the switching power supply to the base plate of the 
detector (→ Fig. 51). You can approach them from the rear and the side. Be careful 
not to damage the main board or the triple output switching power supply. 

  Tip: Some screws are difficult to reach. Using an offset screwdriver may help 
loosening these screws. 

 
Fig. 51: View from above on the triple output switching power supply  

4. Disconnect the connector of the low-voltage cable (→ Fig. 51).  

Connector for 
low-voltage 
cable 

Connector for 
supply voltage 
cable (J9) 



UltiMate 3000 Series:  
ECD-3000RS Electrochemical Detectors 

Service Instructions  Thermo Fisher Scientific Confidential Page 74 

5. Move the power supply slightly towards the rear of the detector until you can reach the 
supply voltage connector (J9). 

6. Disconnect the supply voltage connector (J9).  

7. To install the new triple output switching power supply, follow the above steps in the 
reverse order.  
To avoid personal injury or damage to the instrument, make sure that 

♦ You connect all cables to the correct connectors (→ Fig. 51). For more details about 
the terminal connections, see section 4.3.2 (→ page 12). 

♦ The power supply is in correct position when screwing it to the base plate of the 
detector so that the attachment screws match the borings in the plate. 

♦ You secure the line voltage and ground cables in a cable tie. This is important for the 
operational safety of the detector. 

  Warning: Do not confuse the black line voltage cable from the power entry 
module with the black low-voltage cables from the output of the 
triple output power supply! 

  Important: Make sure that you make all connections on the power supply 
correctly to prevent any damage to sensitive electronic components 
of the detector or the cells. 
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6 Troubleshooting 
The following features help you to identify and eliminate the source for problems that may 
occur during the operation of the detector or UltiMate 3000 system. 

Status Screens and LEDs 
The status indicators on the front panel provide a quick visual check of the operational status 
of the detector. They indicate whether the detector is turned on, connected in Chromeleon, 
and operating properly. 

Detector Behavior in Case of an Error 
If a critical fault or error is detected during the operation of the detector, the Status LED on 
the front panel door is red, the cell will turn off and the running analysis will be aborted, if 
applicable. A related message may also be displayed in the Chromeleon Audit Trail.  

Operating Problems 
For information about operating problems that might occur during the operation of an 
UltiMate 3000 system, see 'Operating Problems' (→ section 6.1, page 76). 

Chromeleon Audit Trail Messages 
For information about related messages that may be displayed in the Chromeleon Audit Trail 
if the detector is operated with Chromeleon and an error occurs, see 'Chromeleon Audit Trail 
Messages' (→ section 6.2, page 84). 
Check the Audit Trail and take appropriate remedial action. It may help to disconnect and 
reconnect the detector in Chromeleon and to turn the detector off and on. 
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6.1 Operating Problems 

The following table provides information about problems that might occur with an 
UltiMate 3000 electrochemical detector during operation and lists probable causes, as well 
as remedial actions. For more information, also see the manuals for the other modules of 
an UltiMate 3000 system. 

If you are unable to eliminate a problem following the instructions given here, contact 
Support for Dionex HPLC Products or return the instrument to the factory. 

Problem Probable Cause Remedial Action 

Power LED does not 
light, but the detector is 
operating, and the 
interface is still 
operating. 

See "No information appears on 
the detector display". 
If the display is on, the LED 
board may have failed. 

 
 
The LED board is included in the 
top cover. Replace the top cover 
(→ page 59). 

   

No information appears 
on the detector display 
and LEDs are not 
illuminated. 

The instrument is not connected 
to the power supply. 

Connect the power cord. 
 

The power is turned off. Turn on the detector power. 

 The fuses are blown. Replace the fuses (→ page 21). If 
the replacement fuses blow 
immediately, verify that all cables 
are connected properly. Inspect the 
insulation on the mains input. If 
cabling and insulation are in order, 
replace the triple output switching 
power supply (→ page 73). 

 One or both power supplies may 
have failed. 

Check for the +24V output at the 
main board power connector using 
a multimeter. If +24V is absent, 
replace the switching power supply 
(→ page 70). 

  Check for the +15V output at the 
main board power connector using 
a multimeter. If +15V is absent, 
replace the triple output switching 
power supply (→ page 73). 
If there is a clicking sound, replace 
the switching power supply. If the 
clicking sound persists, contact 
Support (→ page 87). 

 The wiring connections are poor. Check the connection of the display 
cable to the main board.  

 The display has failed. Replace the top cover (→ page 59). 
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Problem Probable Cause Remedial Action 

No information appears 
on the display and the 
LEDs are illuminated 
(from top to bottom): 
Power LED: blue, 
Connected LED: orange, 
Status LED: orange. 

The logic board has failed. Replace the logic board 
(→ page 61). 

No information appears 
on the display and the 
LEDs are illuminated 
(from top to bottom): 
Power LED: blue, 
Connected LED: not 
illuminated,  
Status LED: orange or 
red. 

The display has failed. Replace the top cover (→ page 59). 

No information appears 
on the display, the LEDs 
are not illuminated and 
the column compartment 
does not operate. 

The column compartment has 
failed. 

Disconnect the column 
compartment and restart the 
detector. If the display functions 
properly, the column compartment 
has failed. Contact Support 
(→ page 87). 
If the display does not function 
properly, see below. 

 A component on the logic board 
has failed. 

Replace the logic board 
(→ page 61). 

The Status LED is 
illuminated red. 

The self test has failed. See section 6.2 ('Chromeleon Audit 
Trail Messages', → page 84). 

Problems during control 
under Chromeleon 

There is no connection between 
the detector and the Chromeleon 
computer. 

Check the USB cable and 
connection to the computer. 

 The USB port on the computer is 
not ready for operation. 

Check the USB port on the 
computer. It must comply to the 
USB 2.0 standard. 

 The USB connector on the logic 
board is defective. 

Replace the logic board 
(→ page 61). 

 The firmware image is corrupt. Replace the logic board 
(→ page 61). 

No flow The system is leaking. Find and eliminate the leak. 

 There is a gas bubble in the flow 
path. 

Perform a wash cycle 
(→ Autosampler Manual). Non-
degassed wash solution is used. 
Degas the wash solution 
(→ Autosampler Manual).  

 For further causes, refer to the 
Operating Instructions of the 
pump. 
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Problem Probable Cause Remedial Action 

The system has very 
high backpressure. 

Fluidic parts in the system 
(capillaries, filter, and column) 
are blocked by precipitate, or 
capillaries are damaged by 
bending. 

Check the capillaries in the system 
step by step from the detector to the 
pump, remove the blockage, or 
replace the capillaries. 

 The cell may be clogged. Remove the cell from the detector 
and check the backpressure. 
Try to restore the cell performance 
(→ section 5.6.1, page 28). 

 Particulates from the mobile 
phase, the column, or injected 
samples have accumulated. 

Replace the in-line filter elements 
(→ page 54). 
Ensure that the mobile phase and/or 
samples are filtered sufficiently. 
Use a mobile phase with a 
substantial fraction of an organic 
solvent to prevent growth of 
microorganisms. Observe the 
guidelines for mobiles phases 
(→ Operating Instructions). 
Use freshly prepared mobile phase. 
Growth of microorganisms in the 
mobile phase may lead to clogging 
of the filter. 

Poor peak shape (double 
peak) 

Coulometric cells 
Cell inlet and outlet are 
exchanged. 

Verify that the cell inlet and outlet 
are connected correctly. 

Periodic baseline 
fluctuation, pulsation 

There are pressure fluctuations 
from the pump. 

Purge the pump; check general 
function (→ Pump Manual). 

 There are air bubbles in the 
system. 

Purge the system 
(→ Pump Manual). 

Peak tailing Too large extra column volume Use short capillary connections 
with a suitable inner diameter. 

 There are bad capillary 
connections. 

Use different capillaries, for 
example, Viper capillaries. 

 Coulometric cells 
Cell inlet and outlet are 
exchanged. 

 
Verify that the cell inlet and outlet 
are connected correctly. 
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Problem Probable Cause Remedial Action 

Peak Broadening, 
increased dead time 

The inner diameter of the 
capillary to the detector is too 
large. 

Change the capillary. 

 Bad capillary connections. Use different capillaries, for 
example, nanoViper capillaries. 

 The column is overloaded or 
contaminated. 

Clean or replace the column. 

 The solvent is degraded. Use fresh solvent. 

 Coulometric cells 
Cell inlet and outlet are 
exchanged. 
The selected response time is too 
large.  

 
Verify that the cell inlet and outlet 
are connected correctly. 
Select a suitable response time, 
e.g., using the Chromeleon 
Program Wizard. 

 See also Autosampler and Pump 
manuals. 

 

Poor reproducibility Contamination occurs 
somewhere in the system. 

Flush the system using an 
appropriate solvent. 
Electrochemically treat the working 
electrode (→ coulometric cells: 
page 30, amperometric cells: 
page 38). 

 See also Autosampler and Pump 
manuals. 

 

Reproducible ghost 
peaks in the 
chromatogram. 

The degassing channels are 
contaminated. 

Rinse the degassing channels  
(→ Solvent Rack or Pump 
Manual). 

 The solvents are degraded or 
dirty or their purity is 
insufficient. 

Use fresh and appropriate solvents. 

 Contamination occurs 
somewhere in the system. 

Flush the system using an 
appropriate solvent. 

Some broad ghost peaks 
in the chromatogram. 

There is a late eluting peak from 
the previous analysis. 

Extend the run time. Increase the 
elution strength of the gradient 
(higher organic content). At the end 
of the run, flush column with 
strong eluent. 

Spikes There are air bubbles in the 
electrochemical cell. 

Check all fluid connections for 
tightness. Degas the mobile phase. 

 There are electrical interferences 
from other instruments and 
electrical devices in close 
proximity. 

Isolate the electrical circuit from 
strong current consumers. Consider 
using an UPS (Uninterruptible 
Power Supply) to filter current 
fluctuations. 

Negative peaks Sample solvent and mobile phase 
differ in composition. 

Dissolve the sample in the mobile 
phase. 
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Problem Probable Cause Remedial Action 

Poor peak area precision The autosampler draws air from 
the vial. 

There is not enough amount of 
sample in the vial, the needle 
height setting is incorrect 
(→ Autosampler Manual), or there 
are too many replicates. 

 There are air bubbles in the 
syringe or the autosampler 
fluidics. 

Flush the syringe  
(→ Autosampler Manual). 
Non-degassed wash liquid is used. 
Degas the wash liquid  
(→ Autosampler Manual). 

 There is an air bubble in the flow 
path. 

Perform a wash cycle  
(→ Autosampler Manual). 

 The draw speed is too high. Reduce the draw speed  
(→ Autosampler Manual). 

 The gas content of the sample is 
too high or saturated. 

Reduce the draw speed  
(→ Autosampler Manual).  
Degas the sample if possible. 

 The needle is clogged, or the 
needle tip is deformed. 

Replace the needle  
(→ Autosampler Manual). 

 The autosampler, the injection 
valve, or the syringe valve is not 
tight. 

→ Autosampler Manual 

 Carry-over occurs in the system. Flush the needle using an 
appropriate solvent 
(→ Autosampler Manual). 

 The capillary connections are not 
installed properly, or they are not 
tight. 

Check and tighten the capillary 
connections.  
Exchange the needle seat if 
necessary (→ Autosampler 
Manual).  
Exchange the needle if necessary 
(→ Autosampler Manual). 

 There are dead volumes in the 
capillary connections. 

Replace the fittings. Make sure that 
the capillaries are installed 
correctly. Thermo Fisher Scientific 
recommends using Viper capillary 
connections whenever possible. 

 The piston seals are not tight. Replace the seals (→ Pump 
Manual). 

 There is air in the working head. Purge the pump; check general 
function (→ Pump Manual). 

 There is pump pulsation. Use degassed solvents. 
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Problem Probable Cause Remedial Action 

Poor peak area precision 
(Cont'd) 

The gradient is irreproducible. Change the gradient. 
Check the pump function and 
degassing. 
Check the filter frits in the solvent 
lines for contamination and replace 
as necessary. 

 The sample is unstable and 
decomposes. 

Use new sample or change the 
conditions. Cool the sample in the 
autosampler. 

 Baseline fluctuations See the operating problem 
"Periodic baseline fluctuation, 
pulsation" (→ page 78). 

 The selected response time is too 
small. 

Select a suitable response time, 
e.g., using the Chromeleon 
Program Wizard. 

 The environmental conditions are 
unstable. 

Make sure that the temperature and 
air humidity are constant. Use 
column thermostatting. Avoid 
draft. 

 Contamination occurs 
somewhere in the system. 

Flush the system using an 
appropriate solvent. 

High background current 
– DC mode 

 

There are electroactive impurities 
in the mobile phase. 

Increase the potential by 50 to 
100 mV. The steady state mobile 
phase current will increase 
significantly if a component of the 
mobile phase is being electrolyzed. 

  Coulometric cells only 
If the current from the first is higher 
than the current from the second 
electrode, mobile phase impurities 
may be likely. 

  If possible, reduce the potential and 
avoid using triethylamine and other 
organic amines as chromatographic 
modifiers as organic amines tend to 
contain electroactive impurities. 

 Electroactive species elutes from 
the column. 

This may occur when a new mobile 
phase or column is used. 
Allow the system to equilibrate for 
an hour with the new mobile phase 
or until the baseline is stable 
(overnight if the mobile phase 
contains an ion-pairing agent) and 
check the current again 
Remove the column and re-establish 
flow. If currents drop, clean or 
replace the column. 
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Problem Probable Cause Remedial Action 

High background current 
– DC mode(Cont'd) 

Adsorption on the electrode Some electrochemical reactions lead 
to products that are adsorbed on the 
surface of the electrode. This may 
result in decreased response. 
Reversing the potential may restore 
the performance of the electrode. 
Try to restore the cell performance 
(→ page 28). 

 Contaminants leach from system 
components. 

Check the mobile phase reservoir 
filters, column end frits and replace 
them if necessary. Passivate the 
system components (→ Operating 
Instructions). 

High background current 
– Pulse mode 

Bad calibration 
 
Cell turned off 
 
 
 
Gold electrode 
 

Power Cycle 
 
In Pulse mode the cell is connected 
to a resistance when the cell is 
turned off. The standard Pulse 
waveform will be about 400 nC. 
 
If the gold electrode has been used 
for a long time, the useful life of the 
gold surface may have been 
exceeded. 
This can appear as two worn areas 
at the ends of the flow path (within 
the oval window in the gasket). 
Try to replace the gold electrode 
(→ section 5.6.3.7, page 50). 

Loss of response Compounds of interest are not 
sufficiently stable. 

Some compounds will decompose 
as a function of time. 
Check the stability regularly, and 
prepare fresh standards. 

 The optimum potential has 
shifted. 

Generate a new HDV to optimize 
operating potential. (→ Operating 
Instructions). Electrochemically 
treat the working electrode 
(→ coulometric cells: page 30, 
amperometric cells: page 38). 

 The pH of the solvent or the 
mobile phase composition has 
been changed. 

Check the pH of the solvent.  
If the pH is incorrect, prepare fresh 
mobile phases. 
Use a fresh mobile phase. 

 Electrochemical cell or working 
electrode is old or damaged 

All cell types 
Try to restore the cell performance 
(→ page 28). 
If the gold electrode has been used 
for a long time, the useful life of the 
gold surface may have been 
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Problem Probable Cause Remedial Action 

exceeded. 
This can appear as two worn areas 
at the ends of the flow path (within 
the oval window in the gasket). 
Try replacing the gold electrode. 
 

 The wrong potential was selected. A different potential may be 
required.  

  Tip: If the UltiMate 3000 system is operated with Chromeleon, Operational 
Qualification and Performance Qualification allow you to check and document 
the performance of the system. To perform a qualification of the detector, the 
following parts are required and can be ordered separately: 

♦ Performance Qualification kit (part no. 4832.5000A), including 
qualification instructions 

♦ QualifierRS cell (part no. 6070.4200) 

For DC Potentiostat 

♦ Pulse QualifierRS cell (part no. 6070.4300) 
For Pulse potentiostat 
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6.2 Chromeleon Audit Trail Messages 

If the detector is operated by Chromeleon, and if communication between Chromeleon and 
the detector cannot be established, or if an error occurs with the detector, related messages 
may appear in the Chromeleon Audit Trail. 

Error Message Remedial Action 

Failed to close USB. The USB connection between the detector and the Chromeleon server 
may be interrupted. Check the USB connection. 
The power supply to the detector may be interrupted. Check the power 
supply connection of the detector. 

Failed to open USB. The USB connection between the detector and the Chromeleon server 
may be interrupted. Check the USB connection. 
The power supply to the detector may be interrupted. Check the power 
supply connection of the detector. 

Failed to read/write USB. The USB connection between the detector and the Chromeleon server 
may be interrupted. Check the USB connection. 
The power supply to the detector may be interrupted. Check the power 
supply connection of the detector. 

Timeout reading/writing USB. The USB connection between the detector and the Chromeleon server 
may be interrupted. Check the USB connection. 
The power supply to the detector may be interrupted. Check the power 
supply connection of the detector. 

Self test failed on PStat {X} 
channel {Y (Y)} with error 
code {Z}, expanded below. 

Where {X} = the bay to which the potentiostat module is installed, 
{Y} = the cell channel number, and {Z} = error code digits. 
The potentiostat module may be defective. Turn the detector off and 
on to check if the potentiostat module is defective. If the message still 
appears, replace the potentiostat module (→ page 22). 
The main board may be defective. If the message still appears, install 
the potentiostat module to a different bay and restart the detector. If 
the message still appears, replace the potentiostat module (→ page 22). 
If the message disappears, replace the main board (→ page 62). 

Self test failed on logic board 
with error code {X}, expanded 
below. 

Where {X} = error code digit(s). 
The column compartment may be defective.  
Check the wiring connections from the logic board to the column 
compartment.  
Check the voltage from the +24 V switching power supply.  
The column compartment needs to be replaced. Contact Support 
(→ page 87). 

Leakage detected. The leak sensor has reported a leak. Check the cell for indications of 
leakage. Retighten connections if necessary. Dry the leak sensor 
(→ page 66). 

Bad calibration table detected.  The DC potentiostat module may be defective. Turn the detector off 
and on to check if the potentiostat module is defective. If the message 
still appears, replace the potentiostat module (→ page 22). 
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Error Message Remedial Action 

Cannot obtain the CAZ zero 
offset value. 

The potentiostat module may be defective. Turn the detector off and 
on to check if the potentiostat module is defective. If the message still 
appears, replace the potentiostat module (→ page 22). 

Cannot obtain the potential 
offset value. 

The potentiostat module may be defective. Turn the detector off and 
on to check if the potentiostat module is defective. If the message still 
appears, replace the potentiostat module (→ page 22). 

Failed to start the column 
heater. 

The column compartment may be defective. Turn the detector off and 
on to check if the column compartment is defective. If the message 
still appears, the column compartment is defective. Contact Support 
(→ page 87). 

Cell serial number does not 
match the saved cell serial 
number. 

One or more cells have been installed without updating the cell data in 
the Chromeleon Server Configuration program. Read and update the 
cell data (→ Operating Instructions). 

The cell identification data for 
at least one cell does not agree 
with the configuration, or could 
not be read. Please check 
configuration using the Server 
Configuration. It is 
recommended that the cells be 
reread. 

One or more cells have been installed without updating the cell data in 
the Chromeleon Server Configuration program. Follow the instructions 
given in the message, and read and update the cell data (→ Operating 
Instructions).  

The serial number of the cell in 
bay {X} does not agree with 
value from Server 
Configuration. 

Where {X} = The bay to which the cell is installed. 
One or more cells have been installed without updating the cell data in 
the Chromeleon Server Configuration program. Read and update the 
cell data (→ Operating Instructions). 

The working electrode material 
of the cell in bay {X} does not 
agree with values from the 
Server Configuration. The 
driver will disconnect to 
prevent damage to the cell. 

Where {X} = The bay to which the cell is installed. 
One or more cells have been installed without updating the cell data in 
the Chromeleon Server Configuration program. Read and update the 
cell data (→ Operating Instructions). 

Identification chip data is in 
conflict with Server 
Configuration setup. Please 
check the Server Configuration. 

One or more cells have been installed without updating the cell data in 
the Chromeleon Server Configuration program. Read and update the 
cell data (→ Operating Instructions). 

The channels configured in the 
Server Configuration do not 
agree with the potentiostat 
module(s) found in the system. 
Please check configuration 
using the Server Configuration. 

One or more potentiostat modules have been installed or removed 
without updating the detector configuration settings. Follow the 
instructions given in the message, and update the configuration 
settings (→ Operating Instructions). 

DC mode configured, but no 
DC Potentiostat module(s) 
present. Please check 
configuration using the Server 
Configuration. 

One or more potentiostat modules are missing or not properly 
installed. Install the DC potentiostat module or reinstall the existing 
potentiostat module. Turn the detector off and on again. Follow the 
instructions given in the message, and update the configuration 
settings (→ Operating Instructions). 
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Error Message Remedial Action 

Pulse mode configured, but no 
Pulse/Scan Potentiostat 
module(s) present. Please check 
configuration using the Server 
Configuration. 

One or more potentiostat modules are missing or not properly 
installed. Install the Pulse potentiostat module or reinstall the existing 
potentiostat module. Turn the detector off and on again. Follow the 
instructions given in the message, and update the configuration 
settings (→ Operating Instructions). 

Expected a detector with serial 
number {X} but found one with 
serial number {Y}. Please 
check the configuration using 
the Server Configuration. 

Where {X} = the serial number of the expected detector, and 
{Y} = the serial number of the detector connected to Chromeleon. 
The instrument configuration is incorrect. Open Chromeleon and 
compare the serial number stated in the Commands dialog box with 
the serial number on the rear panel of the detector connected to the 
data system computer. 

  Tip: Overload of the USB interface of the Chromeleon server may also result in 
communication problems. Try the following: 

Right-click My Computer and click Properties on the menu. On the 
Hardware tab, click Device Manager. Click the Plus sign next to Universal 
Serial Bus controllers. Double-click the first USB Root Hub on the list. On 
the Power Management tab, clear the Allow the computer to turn off this 
device to save power check box. Repeat this step for all other USB root hubs 
on the list.  

If this does not eliminate the problem either, the computer hardware may be 
defective. 

If this problem occurs frequently, replace the USB cable. 

The following messages may be displayed in the Chromeleon Audit Trail when you try to 
connect the detector in Chromeleon while the self test is performed. Follow the instructions 
given in the message. 

Message 

Cannot connect to the detector while self test is in progress. Please wait for self test to finish. 

Logic board self test {0} is currently running. Wait until all tests are complete, then reconnect. 

Pstat board self test {0} is currently running. Wait until all tests are complete, then reconnect. 

Instrument is currently in “Zero Calibration” mode and cannot be connected. Wait until the 
calibration is complete, then reconnect. 
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6.3 Contacting Support for Thermo Scientific Dionex HPLC 
Products 

If you are unable to eliminate a problem following the instructions given here, contact 
Support for Thermo Scientific Dionex HPLC Products at LSBU-L3-
GlobalSupport.dionex@thermofisher.com.  

1. Enter a case as requested by the escalation process for Thermo Scientific Dionex 
HPLC products. 

2. Escalate the case as appropriate.  

 

mailto:LSBU-L3-GlobalSupport.dionex@thermofisher.com
mailto:LSBU-L3-GlobalSupport.dionex@thermofisher.com
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7 Updating the Detector Firmware 
The detector is shipped with the most recent firmware version. To check which firmware 
version is installed in the detector and which version is included in Chromeleon: 

• In Chromeleon 
In the Server Configuration program, open the configuration pages for the detector 
(→ Operating Instructions). On the General page, the firmware version is displayed. 

• In the Windows Explorer, locate the IQReport.log file in the IQ folder of your 
Chromeleon installation. In the file, search for ECDRS FW. 

  Tip: When updating the firmware via Chromeleon, this information will also be 
provided during the download (see below). 

Whenever a new firmware version is released for the detector, the new version will be 
provided with the next Chromeleon Service Release and described in the related release notes. 

The new firmware will not be downloaded automatically to the detector when you install a 
Chromeleon Service Release. To update the firmware in the module, follow these steps: 

  Important: To ensure that the download is successful, make sure that the 
communication between the detector and Chromeleon is not 
interrupted during the download and do not turn off the detector. 

1. Before you begin, verify that 

♦ The detector is connected with Chromeleon. 

♦ The Chromeleon server is in running idle mode. This means that all processes on the 
Chromeleon server PC and in Chromeleon have been stopped. 

2. Start the Server Configuration program (→ Operating Instructions). 

3. Right-click the detector in the timebase and select Properties on the menu. 

4. On the General page, the firmware version provided by Chromeleon for the detector 
is displayed in the Firmware field. If more than one firmware version is available for 
the detector in Chromeleon, select the version from the Firmware list. 

5. Click Download. A message displays the firmware version that is currently installed 
in the detector and the version that will be downloaded from Chromeleon. 

  Tip: If the detector comes with a newer firmware than the version included in 
Chromeleon, do not downgrade the firmware. Older firmware may be 
incompatible with new hardware revisions. 



UltiMate 3000 Series:  
ECD-3000RS Electrochemical Detectors 

Service Instructions  Thermo Fisher Scientific Confidential Page 89 

6. Click Yes to start the download. (Click No to cancel the action.) 

Note that the Chromeleon server needs to be in running idle mode for the download. 
The download may take several minutes. The download is complete when Download 
finished successfully appears in the Messages Server window in the Chromeleon Server 
Configuration program. The message appears also in the Chromeleon Audit Trail. 

If the download is not successful, the related messages appear in the Audit Trail. In 
this case, turn off the detector. Turn on the detector again and repeat the download as 
described above. If the download fails again, contact Service. 

  Tip: If the detector is installed in a validated environment, keep in mind that a 
firmware update changes the originally validated installation. 
You can follow the firmware download in the Chromeleon Audit Trail. 

7. After the firmware download has finished successfully, save and exit the Chromeleon 
Server Configuration program.  

8. Stop and restart the Server Monitor. 

9. Open the Server Configuration program and re-configure the detector (→ Operating 
Instructions).  
If a problem occurs during the configuration, delete the detector from the timebase and 
set it up anew. 

  Tip: In Chromeleon, click Wellness on the tabset panel to check if the firmware has 
been updated correctly.  

 



UltiMate 3000 Series:  
ECD-3000RS Electrochemical Detectors 

Service Instructions  Thermo Fisher Scientific Confidential Page 90 

8 Consumables and Spare Parts 
Spare parts and accessories are always maintained at the latest technical standard. Therefore, 
part numbers are subject to alteration. However, updated parts are always compatible with 
the parts they replace. 

The maintenance instructions for UltiMate 3000 HPLC Modules ('UltiMate 3000 and OEM 
Maintenance Instructions') may contain more numbers, especially for parts used in special 
instrument configurations. For a list of all spare parts available for the instruments including 
their part numbers, see the Order Requirement Form for Dionex HPLC Products.  

The part number always refers to the packing unit. Unless stated otherwise, the packing unit is 
1 unit.  

Description Part No. 

6041RS ultra amperometric analytical cell (cell volume: 25 nL or 50 nL (selectable), 
working electrode material: glassy carbon or boron-doped diamond (selectable), pressure 
limit: 13.8 bar) , including 
cell waste line kit, 5 gaskets 25 nL, 5 gaskets 50 nL, anti-static tweezers, installation 
instructions 

6070.3000 

Bay cover, including 2 attachment screws 6070.1411 

Capillaries and Fittings for UltiMate 3000 systems with ECD-3000RS detector 
For information about capillary connections see section 5.3 (→ page 17). 
A─Capillaries  
Capillary (PEEK, 0.007” x 1/16” (I.D. x O.D.), L 2 m) 
Capillary (PEEK, 0.005” x 1/16” (I.D. x O.D.), L 2.0 m), red, 2 capillaries 
Capillary (PEEK, 0.015” x 1/16“ (I.D. x O.D.), L 1.5 m), gray  

B─Fittings, ferrules and lock nuts 
Lock nut, seal tight, with ferrule (PEEK, O.D. 1/16”, 2 lock nuts)  
Lock nut, short, seal tight, with ferrule (PEEK, O.D. 1/16” , 8 lock nuts) 
RheFlex fingertight fitting, two-piece (PEEK, O.D. x L 1/16” x 33 mm, 4 fittings) 
C─Capillary kit 
Tubing and fitting kit 
For applications at up to 300 bar (4351 psi). 
The kit includes the capillaries with part numbers 6070.5002, 6081.1410, and 6081.1420 
(for details, see ‘A─Capillaries’), and fittings with part numbers 70-4859, 70-4746, and 
6000.0011 (for details, see ‘B─Fittings, ferrules and lock nuts’).  
It also includes 1 tubing cutter for PEEK capillaries. 

 
 
 
6070.5002 
6081.1410 
6081.1420 

 
70-4859 
70-4746 
6000.0011 
 
6070.4800 
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Description Part No. 

Capillaries, nanoViper, for UltiMate 3000 systems with ECD-3000RS detector 
For information about capillary connections see section 5.3 (→ page 17). 
A─nanoViper capillaries 
Capillary (0.1 x 150 mm (I.D. x L), PEEK, nanoViper), 
for connection between 6011RS ultra coulometric and 6041RS ultra amperometric 
analytical cell 
Capillary (0.1 x 250 mm (I.D. x L), PEEK, nanoViper), 2 capillaries, 
for connection between column and in-line filter with PEEK filter element. 
Capillary (0.1 x 450 mm (I.D. x L), PEEK, nanoViper), 
for connection between autosampler and column. 
Capillary (0.15 x 250 mm (I.D. x L), PEEK, nanoViper), 
for connection between pump and in-line filter with graphite filter element. 
Capillary (0.15 x 450 mm (I.D. x L), PEEK, nanoViper), 
for connection between in-line filter with graphite filter element and autosampler. 
Capillary (0.15 x 550 mm (I.D. x L), PEEK, nanoViper), 
e.g., for connection between guard cell and autosampler. 
Capillary (0.15 x 750 mm (I.D. x L), PEEK, nanoViper), 
e.g., for connection between an LPG-3400 pump and an in-line filter with graphite filter 
element. 

B─nanoViper capillary kit 
nanoViper capillary kit for UltiMate 3000 systems with ECD-3000RS detector 
For applications at up to 1000 bar (14503 psi). 
The kit includes the capillaries with part numbers 6041.5811, 6041.5812, 6041.5814, 
6041.5819, 6041.5821, 6041.5822, and 6041.5823 (for details, see ‘A─nanoViper 
Capillaries’). 
It also includes 2 capillaries (0.1 x 75 mm (I.D. x L), PEEK, nanoViper), for connection 
between in-line filter with PEEK filter element and electrochemical cell. 

 
 
 
6041.5811 
 
6041.5812 
 
6041.5814 
 
6041.5819 
 
6041.5821 
 
6041.5822 
 
6041.5823 
 
 

 
6041.5105 

Cell waste line kit, including 
capillary (PEEK, 0.015” x 1/16 “ (I.D. x O.D.), L 1.5 m), gray 
fitting, one-piece (PEEK, 1/16”), 2 fittings 

6070.4900 

Column chamber panel 6070.1502 

6011RS ultra coulometric analytical cell (cell volume: 7.06 µL, working electrode 
material: micro-porous graphite carbon, pressure limit: 40 bar), including  
cell waste line kit and installation instructions 

6070.2400 

6020RS omni coulometric cell, including installation instructions 6070.2100 

Filter element set, graphite, including 
5 filter elements 

70-0898 

Filter element set, PEEK, including  
5 filter elements 

70-3824 

Fitting, one-piece (PEEK, 1/16") 6266.0024 

Fuses kit for ECD-RS (2 fuses, 1A, 250 V, slow-blow, 5 x 20mm) 70-6666 

Gasket, 25 nL, for 6041RS ultra amperometric cell, including  
5 gaskets, boPET, volume 12 nL 

6070.2528 

Gasket, 50 nL, for 6041RS ultra amperometric cell, including 
5 gaskets, boPET, volume 25 nL 

6070.2529 
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Description Part No. 

In-line filter kit with graphite filter elements, including 
1 in-line filter holder, PEEK 
5 filter elements, graphite  
2 lock nuts for filter holder, with ferrule (PEEK, 1/16”) 

70-0893 

In-line filter kit with PEEK filter elements, including  
1 in-line filter holder, PEEK 
5 filter elements, PEEK  
2 lock nuts for filter holder, with ferrule (PEEK, 1/16”) 

70-4093 

mini DIN signal cable, 6-pin 
For connection to UltiMate 3000 pumps (except the LPG-3400XRS pump). For further 
information, see page Fehler! Textmarke nicht definiert.. 

6070.9911 

Leak sensor kit 6070.0009 

Logic board 6070.0203 

Main board 6070.0202 

Polishing kit for GC and Au working electrodes, including 
1 polishing disc on glass plate 
1 bottle alumina suspension, 25 mL 

6070.3110 

Potentiostat module, dual channel DC mode, including installation instructions 6070.1400 

Potentiostat module for pulse mode, including installation instructions 6070.1420 

SimulatorRS simulation cell, including installation instructions 6070.4100 

Switching power supply, +24 V 6070.8201 

Switching power supply, triple output (±15 V, 5 V) 70-6221 

Top cover, entire assembly including display and LED board 6070.1810 

USB cable, type A to type B, high speed USB 2.0 (cable length: 1 m) 6035.9035 

USB cable, type A to type B, high speed USB 2.0 (cable length: 5 m) 6911.0002 

Working electrode, boron-doped diamond (BDD), for Amperometric Cell 6041RS, 
including installation instructions 

6070.3100 

Working electrode, glassy carbon (GC), for Amperometric Cell 6041RS, including 
installation instructions 

6070.3200 

Working electrode, gold (Au), for Amperometric Cell 6041RS, including 
installation instructions 

6070.3300 
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