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Introduction 

Thank you for purchasing the Eicom ENO-30-800 NOx Analysis System.

This unit is an analysis system capable of measuring nitrate and nitrite ions in liquid samples 
with high sensitivity.

Before use, read this instruction manual carefully and in full to ensure that this unit is used 
properly.

Important Safety Information 

For you to use this unit safely, precautions have been classified in this manual as follows. 
Make sure that you fully understand the contents and use this unit safely and correctly.

This “WARNING” sign indicates potentially hazardous situations where 
failure to strictly follow the conditions and procedures could result in 
serious or fatal health hazards to the user.

In addition, other general precautions users are expected to observe are marked as follows.

This sign is used to indicate precautions and explanations for correct use 
of the unit, to avoid malfunctions of the unit and peripheral equipment, 
to make accurate measurements, and to indicate general precautions that 
are not caused by the workings of the unit itself.

Caution
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1. Cautions While Operating

The unit was manufactured for use by personnel with a fundamental knowledge of chemical 
analysis and the handling of reagents for research. Incorrect usage of this unit can not only lead 
to obtaining inaccurate data but can also cause a safety hazard. Before using this unit, please be 
sure to read this manual carefully and fully understand its contents to use it correctly.

The safety precautions listed in this manual are as follows.

Use of hazardous reagents
When using this unit, it is expected that potentially hazardous reagents will be 
used. Improper handling of these reagents could result in serious or fatal health 
hazards to the user.
When using them, thoroughly check the handling instructions, physicochemical 
properties, and hazard data (such as SDS). Protective equipment such as gloves, 
masks, and glasses should be worn, as necessary, and other measures should be 
taken to prevent health hazards to the user, such as using local ventilation 
equipment, and care should always be taken to prevent leakage from the flow 
channels.

Use of flammable reagents
When using this unit, it is expected that flammable reagents such as organic 
solvents will be used. There is a risk of ignition when flammable reagents are used. 
There is also a risk of explosion if the vapors of flammable reagents reach explosive 
limit concentrations. When using them, keep them away from sources of ignition, 
ventilate the room thoroughly, and always watch for leaks from the flow channels.
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2. Measurement Principle                                          
This system is designed to measure the respective concentrations of nitrite ions (NO2

-) and 
nitrate ions (NO3

-) in a liquid sample with high sensitivity. The measurement is performed by a 
combination of diazotization coupling and high-performance liquid chromatography.

First, the sample, which has been pretreated as necessary, is injected through the injector. 
Impurities are removed by the precolumn, then the sample enters the separation column, 
where each compound is retained inside the separation column. The retention times are specific 
to NO2

- and NO3
-, and after their respective time periods have elapsed, they are fed to the 

reduction column.
NO3

- is reduced to NO2
- by the catalytic action of cadmium and reduced copper in the 

reduction column. The NO2
- produced by the reduction of NO3

- is mixed with reactor solution 
(Griess reagent) via a 3-way joint. NO2

- and the reactor solution undergo a diazotization coupling 
reaction to produce a red diazo compound. The concentration of the diazo compound is 
determined by measuring the transmittance at 540 nm (green light) by a detector located 
downstream of the reaction coil.

On the other hand, NO2
- passes through the reduction column without reacting, undergoes 

the above reaction with the reactor solution, and is measured by the detector.
The detector response is converted to a voltage, which is taken out through an external 

terminal, INT.OUT. This is then sent to a data processing unit, such as the EPC-710 (sold 
separately), or an integrator. The voltage is recorded to obtain the respective peaks for NO2

- and 
NO3

-. The height or area of the peaks is compared to that of the standard to determine the 
concentration of NO2

- and NO3
- in the sample compared to a calibration file.

<Analytical conditions for this system>
Carrier solution flow rate 330 μL/min
Reactor solution flow rate 100 μL/min
Analysis temperature 35°C
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3. Specifications
<Measurement Principle>

Method HPLC-
<Detector>

Detection method Absorbance 
Light source Light emitting diode
Light source 
wavelength

Optical filter 540 nm, bandwidth 13 nm

Light sensor Photodiode
Light path 1 mm ID x 10 mm L
Signal output 1 Abs. = 1V
Time constant Equivalent to 3 sec

<Solution Delivery Pump>
Number of pumps 2
Solution delivery Tandem pistons
1 stroke max. volume 80 μL
Piston material Sapphire
Flow rate range 1 – 3,000 μL/min
Stable flow rate range 100 – 2,000 μL/min
Materials in liquid 
contact

PEEK, sapphire, ruby, PTFE, PCTFE

Pressure-tolerance 20 MPa (maximum pressure)
Pulsatile reduction Automatic pulsatile flow control

<Degasser>
Method Continuous vacuum with a permeable membrane
No. of flow channels 2 
Internal volume Approx. 300 μL/channel
Max. effective flow rate 3 mL/min

<Thermostatic chamber>
Method Peltier Elements
Temperature range 30 to 59°C (1°C step)
Temperature accuracy ±0.1°C

<Columns>
Separation column NO-PAK, 4.6 mm x 50 mm ID
Reduction column NO-RED
Precolumn PPC-NO4, 4 mm x 5 mm ID

<Physical specifications>
Dimensions Detector unit 400 W x 400 D x 145 H mm 

(excluding protruding parts)
Pump unit 440 W x 400 D x 190 H mm 
(excluding protruding parts)

Weight Detector unit approx. 10 kg
Pump unit approx. 17 kg

Power AC 100 – 240 V  50/60 Hz  300 VA
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4. Installation                                                

4.1 Confirmation of Package Contents

After unpacking, first check the main unit and the following accessories, and make sure there 
is no external damage to the main unit. In the case damage is noticed or items are missing, 
please contact your local distributor or Eicom.

List of Parts and Accessories
Item Name Model No. Quantity Standards/Notes

Users’ manual 
(this document)

1

Detector unit ENO-30-800 1
Pump unit EP-800 1
Manual Injector SI-700 1 9725i
Microsyringe 702SNR 1 25 μL
Precolumn PPC-NO4 1
Separation column NO-PAK 1
Reduction column NO-RED 1
Carrier powder NO-CAP 1 3 pcs/pkg
Reactor powder A NO-RAP3 1 3 pcs/pkg
Reactor powder B NO-RBP3 1 3 pcs/pkg
10 μM NOx standard 1
2-way union TW-2J 1
Disposable syringe 2 10 mL 
Wrench 1 8-10 mm
Signal cable 2
Back pressure tube 1 m, 10 m 1 each ID = 0.25 mm
Communication terminals 1 16-pin
Communication terminals 1 10-pin
Power cable 2 Grounded 3-pin
Power adapter 2 3 Pin to 2 Pin conversion
Grounding wire 2

If using this unit while connected to analysis devices other than those recommended 
by Eicom, please contact Eicom beforehand to confirm compatibility. If you do not 
confirm compatibility, and a malfunction or breakdown, etc., occurs with this unit or 
other devices connected to the ENO-30-800, you will bear the cost of any repairs, 
even if within the warranty period.

Caution
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4.2 Installation Space

When installing this unit, please adhere to the following instructions.

Do not block the ventilation slits on the side of the main unit. Waste heat from the 
unit may build up and potentially cause equipment failure.
When installing the unit, allow adequate space around it.

 Placement

 Environmental requirements
・ The room must be within a temperature range of 15 to 30°C (59 to 86°F) at the time 

of use, with minimal temperature fluctuations during use.
・ No condensation should be observed.
・ The area should be well ventilated and not filled with corrosive gas, organic solvents, 

etc.
・ The unit should not be exposed to direct sunlight.
・ The unit should not be exposed to direct air flow (natural wind, air conditioning).
・ There should be no vibration.
・ There should be very little dust.
・ There should be no source of strong heat generating source or 

electromagnetic/electrical noise in the vicinity.

4.3 Power Supply Connection

The power requirements for installation of the unit are as follows.
Be sure to supply power using the grounded 3-pin cable supplied with the unit.

Power supply voltage: AC 100 to 240V single-phase (variation ± 10V)
Frequency: 50 or 60 Hz
Power supply capacity: 300 VA or more
Connection: Grounded outlet (3-pin)

Caution
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4.4 Overview of Unit

The following graphics show the names of each part of the unit.

Front view with open door

Control panels

Indicator lights

Pump A Pump BDegasser connectors

Front doors

Front view
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Left side

Communication terminal Power switch Tubing access port

Right side

Back

Power socket

Fuse

Ground connector 
terminal

Cooling fan

Tubing access ports
Power switchCommunication terminal

Cooling fan

Power socket

Fuse

Ground connector

Drain port
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Drain valve

Pump head

Washing tubing

Carrier solution or Reactor solution 
to columns

Carrier solution or 
Reactor solution
from degasser

Inlet check valve

Outlet check valve

Drain port

Drain port

Outlet check valve

Pump periphery

Inlet check valve
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4.5 Solution Delivery Principle

The ENO-30-800 is a high-performance double-piston solution delivery system, where the 
reciprocating motion of two precision pistons are used to aspirate and dispense the solutions 
repeatedly and seamlessly.

Low-flow type pump (M) solution delivery mechanism

  

Pump (main head) solution delivery mechanism

Pump head

Outlet check valve
Pump head guide

Piston guide

Plunger seals     

Inlet check valve
Wash channel

Piston assembly
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4.6 Main Unit Tubing

The ENO-30-800 has three tubing systems: one for the carrier solution, one for the reactor 
solution, and one for the washing solution.

The carrier solution and reactor solution are delivered from each bottle via 1/8-inch OD tubing 
from the degasser to the pump. The pump head is connected to the damper coil (1/16-inch OD, 0.5 
mm ID, length 1.5 m) to improve solution delivery stability at micro flow rates. From the outlets of 
the pumps, solution is delivered to the column via 1/16-inch OD tubing. 

Attach a syringe to the T-junction of the washing tubing and ensure that the tubing is always 
filled with ultrapure water. Purge the pump with at least 5-6 mL of ultrapure water before and after 
each use. This cleaning operation will extend the life of the pistons and seals. Failure to clean can 
result in crystallization of very small amounts of salts in the solutions that ooze from the piston seal, 
which can damage the pistons and seals, causing leakage.

Pump unit tubing

To column

Rinse water waste bottle

Carrier
solution

Reactor

A+B
solution

Damper coil

To reaction coil

Damper coil

Syringe for cleaning
Rinse water

(Ultrapure water)

Roller clamp
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The following tubing connectors are used for each section.

Tubing part Connector
Inlet degasser connector Flat seal connector (translucent) and ferrule (white) for 1/8 inch

Outlet degasser 
connector

Flat seal connector (black) and ferrule (white) for 1/16 inch

Inlet check valve

Drain port waste 

1/16-inch EASY double lock fitting (black) and ferrule (black)

Outlet check valve

Inlet/outlet sub-head

Inlet/outlet drain valve

1/16-inch HEX double lock fitting (black) and ferrule (black)

Other Tough connector for 1/16-inch TC-50

4.7 Pump Cleaning

Since the channels of the ENO-30-800 have been thoroughly washed before shipment, in most 
cases, no special washing operation is required before use. Every few months, the reactor solution 
lines need to be washed to prevent the discoloration of the tubing.

If the channels in the pump need to be washed, such as after an extended period of inactivity, 
they should be washed by pumping water or methanol. An example of a cleaning method is 
provided below and must be performed with the column removed.

 Water 500 μL/min x 30 min
 Methanol 500 μL/min x 60 min
 Water 500 μL/min x 30 min
 Carrier solution, 

reactor solution 
Analytical flow rate

When cleaning the pump, do not exchange carrier solution with 100% methanol directly. 
The salt contained in the solutions may precipitate, clogging the flow path or damaging 
the internal mechanism of the pump (e.g. pistons, seals, check valves).

Caution
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 System Tubing

The following is an example of a basic tubing connection diagram in the standard specification.

 When connecting an autosampler or autoinjector, place it downstream of the manual 
injector.

 Attach the precolumn to position A for microdialysis samples, and position B for other types 
of samples. Since microdialysis samples contain almost no components that can damage 
the separation columns, such as proteins, there is no need to attach a precolumn 
immediately before the separation column.

Carrier 
solution 
bottle

Reactor 
solution 
bottle

Carrier solution pump

Degasser
Reactor solution 
pump

Separation columnReduction column BB  
AA  

Detector
Waste liquid

Manual injector

Autosampler
or

Autoinjector

Detector unit

Pump unit
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4.9 Signal Cable Wiring

This unit is equipped with a communication signal terminal for external devices on the left side 
of each unit.

When the ENO-30-800 receives the signal, it auto-zeroes and sends a signal to start recording 
after 3 seconds. By delaying the start of recording by 3 seconds relative to auto-zero, it avoids 
recording the abrupt fluctuation of the baseline during auto-zero on the chromatogram.

<Detector unit>

 INT. OUT Converts absorbance to an analog voltage signal at 1 absorbance = 
1 V and outputs it to a data processing unit. Connect the signal 
input cable from a data processor to this terminal.

 SIG. IN / A.ZERO Inputs a start signal from an external device with a contact signal 
output of 0.3 seconds or longer, such as from a manual injector or 
autosampler. At the same time, an auto-zero is applied, and the 
absorbance is set to zero. When a sample is injected from the 
manual injector, auto injector, or autosampler, a signal is sent to 
the SIG. IN / A.ZERO terminal of the ENO-30-800. 

 SIG. OUT 3 SEC Outputs a 1-second contact signal 3 seconds after receiving the 
signal input to SIG. IN.

 Do not connect more than two types of injectors to  SIG. IN / A.ZERO . 
Signals may not be received between models with different signal output formats.

Caution
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 <Pump unit>  

<PUMP A and PUMP B>
 RUN/STOP IN Inputs solution delivery start/stop signal to the pumps (contact signal of 

10 msec or longer).
 PRESSURE OUT Converts pump pressure to a voltage signal of 10 MPa = 1 V (output starts 

at 1 V) and outputs it.
 ERROR OUT Outputs a relay signal (the circuit is closed when an error occurs) in the 

event of a pump error. Used for emergency stopping of an autosampler, 
etc.
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5. Operation

5.1 Control Panel

The control panel has a display and a keypad.
When the main power is turned on, the display screen will turn on.

<Detector unit>

<Pump unit>

Display

Keypad

Display

Keypad



www.amuzainc.com   |   info@amuzainc.com   |   (858) 225-6869

17

User Manual

17

5.2 Keypad

<Detector unit>
Key Name Function

Autozero ・ Sets absorbance to zero.

Cycle ・ Selects the value of the set temperature.

Set ・ Changes and confirms temperature settings.
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<Pump unit>
Key Name Function

Pump A
Run/stop ・ Starts/stops Pump A solution delivery.

Pump B
Run/stop ・ Starts/stops Pump B solution delivery.

Display ・ Switches the display.

Timer
On/off ・ Activates/stops the solution delivery stop timer.

Escape ・ Cancels parameter input and return to the previous screen.
・ Shift from log screen to normal screen.

Pump A
Purge ・ Starts/stops Pump A purge solution delivery.

Pump B
Purge ・ Starts/stops Pump B purge solution delivery.

Select ・ Select parameters.

Clear ・ Correct input parameters while entering them.

Set/
enter

・ Starts parameter input/selection.
・ Confirms parameter input/selection.

Number keys ・ Enters numerical values.- ,



www.amuzainc.com   |   info@amuzainc.com   |   (858) 225-6869

19

User Manual

19

5.3 Indicators

Pump unit indicator lights turn on/off/blink depending on operation status.

Indicator Subject Lighting Pattern

DEGASS Degasser operation status
Off Normal

Red light blinks Error*

PUMP A and
PUMP B

Operation status of Pump A 
and Pump B

Off Pump stopped
Green light on Pump in operation

Green light blinks Timer on/off in 
operation

* When the DEGASS indicator is “blinking” red, there is a problem inside the degasser. In such 
cases, please contact Eicom or your local distributor.

Indicator Lights
)
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5.4 Screen Display

This device switches the screen display according to the measurement mode.

<Detector unit>

<Pump unit>
⚫ The  DISPLAY  key switches between the “Flow Rate Setting & Pressure Monitor Screen” 

and the “Upper Pressure Limiter Setting & Pulse Free Mode Setting & Timer Setting Screen” 
display screens.

“Flow Rate Setting & Pressure Monitor Screen”

“Upper Pressure Limiter Setting & Pulse Free Mode* Setting & Timer Setting”

 Pulse-free mode is a pulsation reduction mechanism that detects pressure fluctuations and 
applies self-learning feedback to operate the pump to minimize pressure fluctuations. Please 
set it to ON when analyzing with this system.
 Set pulse-free mode to OFF when forced solution delivery is required, such as during 
maintenance of the unit or purging.

Switch screens by pressing the        key

Pump A sets flow rate, 
current pressure

Pump B sets flow rate, 
current pressure

Pump A
Pump B

Current temp. / set temp.
Absorbance
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5.5 Powering ON

<Detector unit>
Turn on the power by flipping the main power switch on the left side of the main unit.
Immediately after the startup screen is displayed, the display switches to the measurement 
screen. The ENO-30-800 automatically starts/stops temperature control in conjunction with 
power-on of the unit as a system check.

<Pump unit>
Turn on the power by flipping the main power switch on the left side of the main unit.
After the startup screen is displayed, the display switches to the measurement screen.
The degasser automatically starts/stops operation when the main unit is powered on/off as a 
system check.

 For various parameters (e.g. flow rate, pressure limit, etc.), the last set of parameters input will 
be stored between powering off and on.
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5.6 Priming the Pump and Changing the Fluid

Before using the pump or when replacing the carrier/reactor solution, the pumps must be 
primed with solution. Open the drain valve of the pump head (counterclockwise) and prime with 
water using a disposable syringe. Then, tighten the drain valve (clockwise), remove the connector 
at the top of the column so that waste liquid can be collected, then purge.

 Flush the washing channel with ultrapure water prior to purging. Purging while the washing 
channel is empty may cause the pump drive to heat up and wear out faster.

For effective purging, tighten the drain valve, disconnect the connector at the top of the 
column, and connect the tubing labeled LOW to apply backpressure. For higher effectiveness, 
connect the tubing labeled HIGH. Always tighten the drain valve when purging under pressure.

 Tubing labeled HIGH should be used with Milli-Q or organic solvents and should not be used 

with the carrier/reactor solution.

If the baseline fluctuates or the pressure on the display is unstable after changing fluids, 
change the purging fluid to 20% methanol or acetone to remove any air remaining in the pump 
head.

The recommended time for purging is 3 to 30 minutes (running at approx. 3 mL/min). If the 
air is not removed, change the liquid used for purging to an organic solvent and increase the 
purge time.

After changing the fluid and removing the air, the flow tubing should be flushed with 
ultrapure water, then carrier or reactor solution to be used for analysis before connecting the 
separation column.

open 
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5.7 Analysis Temperature Setting

Temperature settings can be manipulated on the detector unit.

Turn on the main power of the unit

Select a value of 0 to 9 by pressing
the       key
In this analysis, select 5 and press the  
SET/ENTER  key

The measurement screen appears

 Press the  SET  key

Select a value of 3, 4, or 5 by pressing
the       key
In this analysis, select 3 and press the  
SET/ENTER  key

Measurement can start when 
the current temperature 
reaches the set temperature

The decimal place value 
cannot be changed



www.amuzainc.com   |   info@amuzainc.com   |   (858) 225-6869

24

User Manual

24

5.8 Flow Rate, Pressure Limit Setting

Set the flow rate, pressure limit, and timer (see p. 29) on the pump unit.
When changing the values for a pump, make sure that the respective pump is off.

 Press the  SET/ENTER  key once

The cursor (>) appears on the 
Pump A line

 Press  3   3   0  on the keypad to set the flow rate

 Press the  SET/ENTER  key to confirm 

The cursor (>) appears on the Pump B line

 Press  1   0   0  on the keypad to set the flow rate 

 Press the  SET/ENTER  key to confirm 
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 Press the  DISPLAY  key to switch screens

 Press the  SET/ENTER  key once

The cursor (>) appears on the 
Pump A Pressure Limiter line

 Press  6  on the keypad to set the pressure limit

The cursor (>) moves to the Pulse 
Free Mode setting line

 Switch to ON by pressing the  SELECT  key

Use the number keypad to enter the set time.
If zero is entered, the timer function will not operate

 Press the  SET/ENTER  key to confirm 

The cursor (>) moves to the 
timer setting line

Press the  SET/ENTER  key to confirm 

The cursor (>) appears on the 
Pump B Pressure Limiter line

 Press  3  on the keypad to set the pressure limit
 Press the SET/ENTER key to confirm 

The cursor (>) moves to the 
Pulse Free Mode setting line



www.amuzainc.com   |   info@amuzainc.com   |   (858) 225-6869

26

User Manual

26

Press the  RUN/STOP  key of Pump A and then the  RUN/STOP  key of Pump B to start 
solution delivery

Main unit indicator lights turn on when the pumps are running

An asterisk (*) appears in the Pump 
A and B lines to indicate that pumps 
A and B are running

 Select ON by pressing the  SELECT  key

The cursor (>) moves to the
TIMER setting line

Input timer time in same way as for Pump A

 Press the  SET/ENTER  key to confirm 
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5.9 Pulse-free Mode Setting

The unit is equipped with a pulse-free mode for improved pulsed flow control and flow rate 
accuracy during pump operation. Refer to the table below for pulse-free mode settings.

Pulse-Free 
Mode Action Application

ON

Real-time self-learning variable speed 
eliminates pulse flow. Monitors all 
errors* and stops the pump in the 
event of an error.

Be sure to use this unit with it ON 
during normal analysis. Its 
effective pressure range is 1-15 
MPa.

OFF

No real-time self-learning pulse flow 
elimination. however, all errors are 
monitored, and the pump is stopped 
when an error occurs.

Used when pressure fluctuation is 
large during analysis and an error 
occurs when pulse-free mode is 
turned on, and during 
maintenance.

* Please see p. 42 “14. Error Messages” for more information on errors.
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The pulse-free mode setting can only be changed while the pump is stopped.

To change the state of pulse free mode for a pump, turn it 
off by pressing the  RUN/STOP  key

Press the DISPLAY key

The screen switches

Press the SET/ENTER key twice

A cursor (>) appears on the 
Pulse-Free Mode line

Press the  SELECT key to select either ON or OFF, 
and press the SET/ENTER key to confirm

The cursor shifts to the timer line
Press the  SET/ENTER key repeatedly 
until the cursor disappears
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5.10 Timer Setting

This unit is equipped with a timer function that automatically stops solution delivery after a set 
period. Use it to clean columns and systems and prevent the pump idling. Timer settings can only 
be changed while the pump is stopped.

 Press the  DISPLAY  key

 Press the  SET/ENTER  key three times

The screen switches

The cursor (>) appears on the 
timer line

Enter the set time (in hours) using the numeric keypad, 
and confirm by pressing the  SET/ENTER  key

The cursor shifts or disappears

 When the pump has been started with the
  RUN/STOP  key and the  TIMER  key is then 
pressed, the indicator “blinks” to indicate that the timer 
is running

Solution delivery stops automatically after the set time has elapsed

Press the  RUN/STOP  key to stop operation of the 
pump whose timer setting you wish to change.
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Use of hazardous reagents
When using this unit, it is expected that potentially hazardous reagents will be 
used. Improper handling of these reagents could result in serious or fatal health 
hazards to the user.
When using them, thoroughly check the handling instructions, physicochemical 
properties, and hazard data (such as SDS). Protective equipment such as gloves, 
masks, and glasses should be worn as necessary. Other measures should be taken 
to prevent health hazards to the user, such as using local ventilation equipment, 
and care should always be taken to prevent leakage from the flow channels.

Use of flammable reagents
When using this unit, it is expected that flammable reagents such as organic 
solvents will be used. There is a risk of ignition when flammable reagents are used. 
There is also a risk of explosion if the vapors of flammable reagents reach explosive 
limit concentrations.
When using them, keep them away from sources of ignition, ventilate the room 
thoroughly, and always watch for leaks from the flow channels.
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6. Handling of Carrier Solution, Reactor Solution and Waste Liquid

<Carrier solution>
 Be sure to use the carrier solution powder (NO-CAP3) sold by Eicom.
 Keep product sealed in the bottle before use.  For analysis, transfer all the powder into a clean 

1 L glass bottle and fill with 1 L ultrapure water.  Do not refrigerate before use.  Cold carrier 
solution can form bubbles in the HPLC pumps and cause them to stop.

 For storage, carrier solution can be stored for several months while refrigerated.

<Reactor solution>
 Reactor A solution: Add 450 mL of ultrapure water, 50 mL of MeOH, and 12.5 mL of 

concentrated HCL (35-37%) to a 500 mL bottle.  Pour in the Reactor A Powder.  Shake to 
Dissolve.  Rinse the bottle the reactor powder came in with reactor A solution that was just 
prepared to dissolve the remaining solid. Return the solution to the 500 mL bottle. 

 Reactor B solution: add 450 mL ultrapure water and 50 mL MeOH to a 500 mL bottle.  Add 
the Reactor B Powder.  Shake to dissolve.  Rinse the bottle the reactor powder came in with 
the reactor B solution that was just prepared to dissolve the remaining solid. Return the 
solution to the 500 mL bottle.

 Mix equal parts of the reactor A and B solutions on the day of analysis.
 It is recommended that the solutions be placed in clear glass bottles and shielded from light 

with aluminum foil, etc. The reactor solution is easily colored by light and reacts with NO2
- in 

the air over time, turning pink. Reactor solution that has become colored can no longer be used 
for high-sensitivity analysis, please make sure that it is colorless before use. For general storage, 
the complete reactor solution can only be used for 1-2 days, so it is important to only make 
enough for the day.

 Reactor A and B solutions by themselves can be stored for several months in the dark at room 
temperature or in the fridge.  However, the longer they sit, the lower the potency the 
completed reactor solution will be.  It is possible that when mixing the old reactor A and B 
solutions will cause the complete reactor solution to turn pink, in which case, the sensitivity of 
the analysis will drop.

 If unopened, the powder may be refrigerated in the condition in which it was purchased (glass 
bottle in a plastic bag) shielded from light.

<Waste>
 Please prepare a vessel for collecting waste liquid.
 The reactor solution contains hydrochloric acid. When the carrier solution and reactor solution 

flow at the set flow rate during analysis, the hydrochloric acid concentration in the waste liquid 
is approximately 0.3 w/v% (around pH 2). Please dispose of the waste according to facility 
regulations.

 The reduction column (NO-RED) contains cadmium, which is gradually released into the waste 
liquid. Please dispose of waste liquid according to the facility’s regulations, for example, by 
outsourcing to a contractor. When the carrier solution and reactor solution flow at the flow 
rate setting at the time of analysis, the concentration of cadmium in the waste liquid is 
approximately 11 ppm. (Reference) Cadmium waste liquid standard in Japan: 0.03 ppm or less 
(revised in December 2014)
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7. Measurement

7.1 Measurement Preparation and Confirmation

Before turning on the power, ensure there is the required amount of carrier solution, reactor
solution and washing solution for the analysis. The tips of each inlet tube should reach the
bottoms of the solution bottle, and to prevent the inlet tubes from floating, fix the tubes to the
mouths of the bottle with laboratory film or the like without creating a seal.
Make sure the waste tube is in a container for waste fluid.
Ensure that the pump’s washing water and its waste bottle are prepared.
Check that the signal cables connected from the side of the device are properly connected. (See
p. 14 “4.9 Wiring of Signal Cables”)

Be careful not to mix up the carrier solution and the reactor solution. Reactor solution 
flowing alone through the columns can cause serious problems for them.
Examples of how reactor solution can flow through a column:

The carrier solution and reactor solution have been mixed up and mistakenly
delivered
The reactor solution pump is turned on while the carrier solution pump is off
The flow channel system is disconnected downstream from the carrier solution pump
while the reactor solution pump is on

7.2 Starting up the Unit

Turn on the power supply on the left side of the detector unit and pump unit.
Tighten the knurled screw on reduction column (NO-RED) clockwise viewed from upstream.
This is conducted to fill the voids created by wear (see p. 39, “12. Reduction Column”).
With the roller clamp closed downstream of the washing syringe (roller positioned on the
narrow side), fill the disposable syringe for washing with wash water and dispense at least 5 to
6 mL of wash water with the roller clamp open. After dispensing, close the roller clamp.
Make sure that the detector unit is set to 35°C (see p. 23, “5.6 Analysis Temperature Setting”).
Confirm that the flow rate setting of Pump A is 330 μL/min and press the RUN/STOP key to 
start delivery of the carrier solution.
Confirm that the flow rate setting of Pump B is 100 μL/min and press the RUN/STOP key to 
start delivery of the reactor solution.
Check that the pump pressure is normal after the temperature reaches 35°C. Both pumps
operate at 1 to 1.5 MPa, but this will vary depending on the length of the tubing and the column
condition, so noting the pressure at setup will serve as a guide.

Pump A: MPa / Pump B: MPa (Record date . . )

Press the  AUTO ZERO  key and check the baseline stability with a data processor (such as
the separately-sold EPC-710) or integrator using a scale appropriate for the measurement
sensitivity.

Caution
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Be sure to run Pump A before Pump B.

7.3 Adjustment of Standard Solution

Dissolve sodium nitrite (NaNO2, MW=69.0) and sodium nitrate (NaNO3, MW=84.9) in carrier 
solution (NO-CAP3) and adjust to 10 μM (10-5M).

Adjustment examples
Dissolve 69.0 mg of NaNO2 in 100 mL of carrier solution to prepare a 10 mM NaNO2 solution.
Dissolve 84.9 mg of NaNO3 in 100 mL of carrier solution to prepare a 10 mM NaNO3 solution.
Add 10 μL each of (1) and (2) to 980 μL carrier solution to make 100 μM mixed standard solution
(100-fold dilution).
Add 100 μL of (3) to 900 μL of carrier solution to make 10 μM mixed standard solution (10-fold
dilution).

7.4 Sample Injection

The maximum sample injection volume for this system is 25 µL. When injecting samples larger 
than 25 µL, please purchase a 50 µL microsyringe (Eicom 705 SNR) and a 100 µL sample loop, 
available separately.

When comparing concentrations between samples, always use the same injection volume.

<Manual injector structure and precautions>
At the back of the injector, both ends of the 50 µL sampling loop connect to ports 1 and 4, the 

carrier solution pump tube connects to port 2, and the column tube connects to port 3. When 
injecting samples into the injector, be sure to use the dedicated microsyringe. For ports 5 and 6, 
use the drain tube provided. Connecting more tubes to the drainage tubing can cause problems.

<Sample injection method>
The manual indicator switches between LOAD and INJECT according to the knob position (LOAD 

has a higher handle position and INJECT has a lower handle position).

Never use a microsyringe with a pointed needle tip.

If your system is equipped with an autoinjector or autosampler, turn their valves to LOAD
before injecting the sample through the manual injector. This is to minimize the distance the
sample must travel to enter the column.
Wash the microsyringe and manual injector with ultrapure water to eliminate the possibilities
of contamination. It is recommended to wash the microsyringe three times with ultrapure
water and flush the manual injector with 1 mL ultrapure water using a syringe and supplied
port cleaner. Lightly press the tip of the port cleaner to the injection port and flush.
Aspirate a fixed volume of sample into a dedicated microsyringe (Hamilton Microsyringe
702SNR). When doing so, be careful not to allow air to enter the syringe. If air has entered
the sample, dispense the liquid in the syringe back into the sample vigorously (to flush) and
aspirate the sample again to remove it. Repeat this process until the air is removed.

Caution

Caution
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 Make sure the manual injector knob is set to INJECT, its default position, and push the syringe 
needle all the way in (3 mm further after feeling resistance).

 Switch the knob to LOAD and inject the fluid in the syringe into the injector (in the sample 
loop)

 Switch the knob from LOAD to INJECT in one stroke. At this point, an electrical signal for the 
auto-zero and start signal is sent (for normal electrical connections).

 After sample injection, wash the microsyringe thoroughly with ultrapure water. Also, clean 
the injection port of the manual injector with the knob still set to INJECT. Attach the supplied 
port cleaner to the tip of a disposable syringe filled with ultrapure water, and while lightly 
pressing the tip of the port cleaner against the injection port, flush with about 1 mL of 
ultrapure water. When using autoinjectors and autosamplers, please refer to their respective 
manuals for how to inject.

The methanol concentration in the sample should be kept as low as possible, below 10%. 
If the organic solvent concentration is significantly higher than the carrier solution, the 
peak will become broad.

7.5 Measurement Completion

 Press the  RUN/STOP  key of Pump B to stop delivery.
 After Pump B has been stopped for a few minutes, press the  RUN/STOP  key of Pump A to 

stop delivery. It is preferable to introduce a time lag and prevent the reactor solution from 
remaining in the reaction coil.

 With the roller clamp downstream of the washing syringe closed, fill the disposable syringe 
for washing with wash water and push out at least 5 to 6 mL of wash water with the roller 
clamp open. After pushing it out, close the roller clamp.

 Tighten the knurled screw on reduction column (NO-RED) clockwise as viewed upstream. This 
is conducted to fill the voids created by wear (see p. 39, “12. Reduction Column”).

 Turn off the power supply on the left side of the detector unit and pump unit.
For accessory equipment such as data processors, autosamplers, etc., the shutdown operation is 
to be performed in accordance with their respective instruction manuals.

Be sure to stop Pump B before Pump A. If the equipment is to be shut down for more 
than two weeks, follow the procedure described in * p. 35 “8. Storage of Unit.”

Caution

Caution
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8. Storage of Unit     

If this unit is to be stored for more than 2 weeks, remove the columns, and replace the pumps 
and tubing with 10 v/v% methanol. Even if it is less than 2 weeks, ensure that the tips of the 
tubing for mobile-phase and waste liquid are immersed below the liquid surface, and be 
careful not to allow the inside of the unit to dry out.

 Disconnect the separation column and the reduction column from the tubing with the 
columns still connected to each other. Always store the columns at room temperature by 
attaching stop fits (a plug type fitting) upstream of the separation column and downstream 
of the reduction column to prevent drying.

 In place of the separation column and the reduction column, connect the tubing with a 2-
way joint.

 The precolumn should be removed and stored in the same manner. Connect the tubing 
with a 2-way joint instead.

 Prepare approximately 200 mL of 10 v/v% methanol and place the inlet tube of carrier 
solution and reactor solution in a bottle of 10 v/v% methanol. To prevent the inlet tube 
from floating, fix the tube to the mouth of the bottle with laboratory film or the like 
without creating a seal.

 With the roller clamp closed downstream of the washing syringe (roller positioned on the 
narrow side), fill the disposable syringe for washing with wash water and dispense at least 
5 to 6 mL of wash water with the roller clamp open. After dispensing, close the roller clamp.

 Set the flow rate of both pumps to 500 μL/min.
 Press the  RUN/STOP  key of Pump A to start solution delivery.
 Press the  RUN/STOP  key of Pump B to start solution delivery.
 After running for approximately 3 hours, stop delivery by pressing the

 RUN/STOP  keys of both pumps.
 With the roller clamp closed downstream of the washing syringe, fill the disposable syringe 
for washing with wash water and dispense at least 5 to 6 mL of wash water with the roller 
clamp open. After dispensing, close the roller clamp.
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9. Re-starting                                            

After long-term storage in accordance with p. 35 “8. Storage of Unit,” use the following 
procedure to start up the unit again.

 Place the carrier/reactor inlet tubes in the respective solution bottles. To prevent the inlet 
tube from floating, fix the tube to the mouth of the bottle with laboratory film or the like 
without creating a seal.

 With the roller clamp closed downstream of the washing syringe (roller positioned on the 
narrow side), fill the disposable syringe for washing with wash water and push out at least 
5 to 6 mL of wash water with the roller clamp open. After dispensing, close the roller clamp.

 Set the flow rate of both pumps to 500 μL/min.
 Press the  RUN/STOP  key of Pump A to start solution delivery.
 Press the  RUN/STOP  key of Pump B to start solution delivery.
 After running for over 3 hours, stop solution delivery by pressing the  RUN/STOP  key of 

Pump B.
 Set the flow rate of Pump A to 330 μL/min.
 Set the flow rate of Pump B to 100 μL/min.
 Confirm that the carrier solution flows from the upstream tube then replace the 2-way 

joint with the separation and reduction column. Next, confirm that the carrier solution 
flows from the downstream side of the column and connect it to the rest of the 
downstream components.

 Press the  RUN/STOP  key of Pump B to start solution delivery and wait for the baseline 
to stabilize before starting analysis.
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10. Precolumn                                              

A precolumn is placed before the separation column to protect it from proteins and other 
contaminants. Maintenance of the precolumn will determine the lifespan of the separation 
column. Protect the column by replacing the precolumn as soon as possible.
Arrows are imprinted on the body of the precolumn, so install it according to the direction of 
the flow path.

10.1 Typical Lifespan

<Typical lifespan of a precolumn>
For microdialysis samples → Approx. 500 samples
For tissue homogenized samples → Approx. 100 samples
For blood processed samples → Approx. 100 samples
For other samples, refer to section 10.1-3 to determine the timing of replacement.

10.2 Replacement Timing 1 (for other than microdialysis)

Except for microdialysis, there will be significant loss of symmetry in peak shape. In particular, 
the fall to the baseline in the second half of the peak will be slower (tailing). Precolumn 
replacement is also necessary when the tip of the peak breaks in two like a crab claw. Check 
the status of the precolumn by following the steps below.

 Inject the standard solution under previously outlined analytical conditions and confirm 
that the peak shape is poor. If the shape is not poor, it is due to other causes. Please refer 
to the troubleshooting section.

 Remove the precolumn and compare the peak shapes when the precolumn is installed and 
when it is bypassed. If there is no difference, the separation column may have degraded.

 If the filter in the precolumn becomes clogged, the pressure in the carrier solution pump 
will increase. If the pressure is 1.5 MPa or higher than the standard pressure, replace the 
precolumn.

10.3 Replacement Timing 2 (for microdialysis)

Since the sample does not pass through the precolumn, it is impossible to determine when to 
replace the precolumn. Refer to section 10.1 Typical Lifespan. It is recommended to replace it 
every 2-3 months even if the lifetime sample count has not been reached.
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11. Separation Column                                        

11.1 Specifications and Handling

The separation column (NO-PAK) has an inner diameter of 4.6 mm and a length of 50 mm and is 
packed with a polymer-based gel. All columns are checked for separation quality prior to shipment.

Never allow the inside of the separation column to dry out. When storing, tighten stop fits securely 
at both ends and store the column at room temperature. If the column is refrigerated, it may be 
impossible to regenerate the column.

Comply with the pump flow rates and do not apply unnecessarily high pressure.

11.2 Cleaning Method

When a separation column causes poor peak shape, cleaning the separation column may solve the 
problem.

 Remove the reduction column and connect the separation column to the downstream tubing. 
The reduction column should be capped off to prevent it from drying out. If not running 
microdialysis analysis, it is preferable to remove the precolumn as well.

 Replace the carrier solution bottle with ultrapure water or 10 v/v% methanol and allow the 
carrier solution pump to run at 330 μL/min for 30 minutes.

 Replace the bottle of ultrapure water or 10 v/v% methanol with 100 v/v% methanol and allow 
the carrier solution pump to run at 330 μL/min for 60 minutes.

 Replace the bottle of 100 v/v% methanol with ultrapure water or 10 v/v% methanol and allow 
the carrier solution pump to run at 330 μL/min for 30 minutes.

 Replace the bottle of ultrapure water or 10 v/v% methanol with the carrier solution and allow 
the carrier solution pump to run at 330 μL/min for at least 8 hours. This is the time required for 
equilibration of the separation column.

 Once the reduction and precolumn are reinstalled, the unit is ready for analysis once the 
baseline has stabilized.
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12. Reduction Column                                      

12.1 Structure and Maintenance

Reduction column NO-RED is used to reduce NO3
- to NO2

-. The packing material for the 
reduction column is cadmium, which is depleted by delivery of the sample and carrier solution. 
Tighten the knurled screw (largest silver part) before and after the analysis in a clockwise 
direction viewed from upstream to fill the voids created by wear. If the analysis is performed 
with the voids unfilled, the peak shape will be poor. It will also shorten the life of the reduction 
column due to unbalanced depletion of the packing material.

12.2 Recommended Replacement Period and Aging after Replacement

If the NO3
- peak decreases significantly after the injection of the standard solution, please 

replace the reduction column. The approximate lifespan of the column is 1-3 months.

When replacing the reduction column with a new one, allow the carrier solution to flow at a 
flow rate of 0.33 mL/min for at least 5 to 6 hours. The activity will gradually increase and then 
stabilize.

12.3 Examples of Loss of Reduction Capacity

 Substitution of packing material by a difference in ionization tendency
The cadmium packed in the reduction column may get replaced by other metals due to 
differences in ionization tendency. This may occur if the injected sample contains high 
concentrations of metals with lower ionization tendencies than cadmium.
Examples: Around 1mM Hg2+, Fe3+, Nitroprusside

 Surface adsorption by thiol compounds
If high concentrations of thiol compounds are present, they may be adsorbed on the surface 
of the cadmium and cause a loss of reducing ability.
Example: 1mM Dithiothreitol

 Strongly acidic substances
Acidic conditions lead to a decrease in reducing capacity. Generally, the injected sample is 
diluted with the carrier solution, which can be problematic if the diluting solution is too 
acidic.
Example: 1mM Aspartic acid/Ringer’s solution, Acidic solutions containing HCl, H2SO4, H3PO4, 
CH3COOH, etc.

Backflow of the acidic reactor solution into the reduction column will dissolve and 
degrade the packing material. Avoid flowing only the reactor solution without carrier 
solution also flowing.

Caution
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12.4 Storage of Reduction Column

There is no problem with leaving the reduction column attached to the equipment for a brief 
period. However, if the column is to be left for an extended period, such as several months, it 
should be removed from the apparatus and stored in a cool, dark place indoors with the entire 
reduction column immersed in carrier solution. Do not store it in the refrigerator.

The reduction column packing material will lose its effectiveness if allowed to dry out. 
Avoid exposure to air as much as possible during replacement and storage.

13. For Highly Accurate Analysis                                    

NO2 gas is present in the atmosphere and is easily soluble in water. In addition, NO2
- is oxidized in 

aqueous solutions and gradually becomes NO3
-. Since many of the instruments used in experiments 

are contaminated with NO2
- and NO3

-, special care should be taken to minimize contamination in high-
sensitivity analysis. Such contamination can be resolved by rinsing with fresh, uncontaminated, 
ultrapure water. Microsyringes, manual injectors and autosamplers are also contamination-prone 
areas. Microsyringes are sometimes difficult to clean no matter how many times they are rinsed with 
water. In such cases, aspirate hydrochloric acid, and then rinse thoroughly with ultrapure water.

The manual injector should be flushed before and after each injection using a disposable syringe with 
an adaptor attached. If you still suspect a source of high contamination in the injector, remove the 
sampling loop and clean the inside with hydrochloric acid in the same way as with the microsyringe. 
After passing through hydrochloric acid, rinse it thoroughly with ultrapure water.

Caution
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14. Error Messages             

<Pump error messages and how to resolve them>

Error Cause Response

PUMP ERROR 1 ・Pump pressure has 
exceeded the set upper limit

Check for blockages in the flow 
channels and columns. Remove any 
blockages.
Review whether the pressure limiter 
setting values are appropriate.

PUMP ERROR 2 ・Pump pressure exceeded 
the set lower limit.

Solution delivery cannot operate 
normally. Remove air bubbles in the 
pump, either by aspirating liquid 
from the drain side or by purging. If 
there is no improvement after 
several repetitions of purging, 
change the solution to 20% 
methanol, 100% methanol, or 
acetone.
 (See p. 16 “4.10 Priming the Pump 
and Changing the Fluid”).

PUMP ERROR 5 ・ Memory error

If there is no improvement after 
turning the power to the unit off and 
back on and then pressing the Pump 
key again to start the pump, please 
contact your local distributor or 
Eicom.

PUMP ERROR 7
or

PUMP ERROR 8

・ Mechanical slip error
Error 7: Left side drive
Error 8: Right side drive

If there is no improvement after 
turning the power to the unit off and 
back on and then pressing the Pump 
key again to start the pump, please 
contact your local distributor or 
Eicom.

<Pump unit indicator errors and how to resolve them>

Error indication Cause Response

DEGASS
Red light blinking

・ The degasser does not 
reach the specified vacuum 
level

An inspection is required.
Please contact Eicom or your local 
distributor.
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15. Maintenance of Unit

15.1 Cleaning the Pump Head

The unit is equipped with a mechanism to flush out trace amounts of carrier solution oozing 
from inside the pump head and prevent damage to the piston seals and pistons. Always purge 
the washing channels with at least 5-6 mL of ultrapure water before and after each use.

For the washing procedure, with the roller clamp downstream of the washing syringe closed, 
fill the disposable syringe for washing with ultrapure water. Then, with the roller clamp open, 
dispense at least 5-6 mL of wash water. After dispensing, close the roller clamp.

This cleaning operation will extend the life of the piston seal and piston. Failure to clean can 
result in the crystallization of salts in the solutions that ooze from the piston seal, which can 
damage the piston seals and pistons, causing leakage.

Rinse water wasteReaction

A+B

To reaction coil

Carrier

Damper coil

solution

Damper coil

solution

To column

Disposable syringe for cleaning

Rinse water
(Ultrapure water)

Roller clamp



www.amuzainc.com   |   info@amuzainc.com   |   (858) 225-6869

43

User Manual

43

15.2 Replacing the Piston Seal and Piston

An exploded view of the pump head section is shown below.

Part No. Part Name
1 Pump head screw

2A/2B 3.2 ID dedicated cascade pump head A/B
3 3.2 ID piston seal
4 3.2 ID piston guide
5 O-ring
6 Head guide screw
7 Cleaning port (3 ID)
8 Flanged head guide
9 Piston guide mounting plate

10 Piston guide mounting screw
11 Piston assembly screw
12 Piston assembly
13 1/16” Inlet check valve assembly
14 Outlet check valve assembly
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 Disconnect the connectors and PEEK tubing 
connected to the pump head and the washing 
channel tubing. Remove the pump head screw 
(use a 2.5 mm hexagonal screwdriver).

 Slowly pull the pump head straight out toward you. 
Be careful not to twist it or exert too much force at 
this time as it may cause the piston to break.

 Remove the head guide screw (use a 3.0 mm 
hexagonal screwdriver).

 Slowly pull the head guide straight out toward you. 
Be careful not to twist it or exert too much force at 
this time as it may cause the piston to break.

 Remove the piston assembly screw (use a 2.5 mm 
hexagonal screwdriver).

 Slowly pull the piston assembly straight out 
toward you.

 Remove the opposite side in the same manner.
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<How to replace the piston seal (pump head, pump head guide)>

      
     

 

 Connect the stop fit to the pump head 
that was removed in step (2) of the 
pump disassembly method up to the 
piston assembly on p. 45 and pour 
water from a disposable syringe into 
the center of the pump (The same 
applies to the secondary head).

 Remove the seal by inserting the 
longer end of the seal insert tool 
vertically into the center, then pull up 
to remove the seal. If it cannot be 
removed in one step, pour water into 
the pump head, and repeat insertion 
of the seal insert tool.

 Remove the stop fits from the pump 
head.

 The replacement piston seal is 
attached to the short end of the seal 
insert tool and inserted vertically into 
the center of the pump head. The key 
to smooth insertion is to use a small 
circular motion while doing so.

 The piston seal is removed and 
attached to the pump head guide in 
the same manner.

Main head
(Front left side)

Secondary head
(Front right side)
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 Unscrew the pump head guide.
(Use a 2.5 mm hexagonal screwdriver)

 Remove the plate.

 Remove the piston guide without 
damaging the inside.

 Replace the piston seal as above 
(for pump head).

<Note: How to install the piston guide mounting plate>
When installing the plate, rotate the plate so that the holes in the plate align with the screw holes in 
the pump head guide. (The entire threaded holes of the pump head guide should be visible through 
the holes in the plate.)

OK Not OK
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16. Consumables and Replacement Parts

16.1 Consumables

Item name Model Catalog code
Precolumn PPC-NO4 502.052.00
Separation column NO-PAK 502.040.00
Reduction column NO-RED 502.015.00
Carrier solution NO-CAP3 502.046.00
Reactor powder A NO-RAP3 502.032.00
Reactor powder B NO-RBP3 502.033.00
Piston seal UI-PS 550.560.00(2534)
Piston 2607-3 550.708.00
NOx standard solution NO-STD 900.055.00
2-way union joint TW-2J 502.070.00
PEEK tube PT-25 810.059.00
Tough connectors (5 pcs) TC-50 502.075.01 

Microsyringe 25 µL 702SNR H020.032.00

16.2 Replacement Parts

Item name Model Catalog code
Inlet check valve ENO-IV F50.261.60
Outlet check valve ENO-OV F50.261.70

Please contact Eicom if you have any questions about items not listed above.
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17. Troubleshooting

If the issue is not resolved after reading this section, please contact your local distributor or Eicom.

Symptom: No standard solution peak appears or the peak is lower than usual.

Cause Solution
The injector drain tube is 
clogged.

Remove and clean the drain tube.

Either or both pumps are not 
delivering solution.

The pressure display shows low. Purge the air from the 
pump (See p. 22).

The pump is not producing the 
set flow rate due to air 
bubbles.

The pressure display shows low. Purge the air from the 
pump (See p. 22).

Either one or both pumps 
drain valves are open.

If a pump drain valve is leaking, retighten it firmly and 
then check for leakage.

The detector unit is not turned 
on.

Turn on the power.

The cable connecting this unit 
and the data processor is 
disconnected or is connected 
incorrectly.

Check the connection and reconnect correctly. Gently pull 
on the cables to confirm that they cannot be 
disconnected.

No auto-zero signal is being 
inputted.

Check the auto-zero connection and reconnect correctly 
if it is wrong. Gently pull on the cables to confirm that 
they cannot be disconnected.
If the baseline does not show zero when the
 AUTO ZERO  key is pressed, please contact your local 
distributor or Eicom.

Symptom: No standard solution NO3
- peak appears, or it is extremely low.

Cause Solution
The reduction column has 
deteriorated.

Please see p. 39. When comparing the peak heights of NO2
- 

and NO3
-, NO3

- is slightly lower, but the area values are 
similar.



www.amuzainc.com   |   info@amuzainc.com   |   (858) 225-6869

49

User Manual

52

Symptom: Peak retention time is fast.

Cause Solution
The flow rate setting is 
incorrect.

Ensure that the flow rate of the carrier solution pump is 
set at 330 μL/min.

Equilibration of the separation 
column is insufficient.

If the retention time gradually slows down as the carrier 
solution continues to flow through the separation 
column, the equilibration of the column is insufficient. 
Keep the carrier solution flowing until the retention time 
stabilizes.

Symptom: Peak retention time is slow.

Cause Solution
The flow rate setting is 
incorrect.

Ensure that the flow rate of the carrier solution pump is 
set at 330 μL/min.

The carrier solution pump is 
not producing the set flow 
rate due to air bubbles.

The pressure display shows low. Purge the air from the 
pump (See p. 22).

Symptom: Peak shape is poor.

Cause Solution
The methanol concentration 
in sample or standard solution 
is high

If a sample with a higher methanol concentration than 
the carrier solution is injected, the peak shape becomes 
broad. Dilute to a methanol concentration of around 10%.

Precolumn contamination and 
deterioration

With the precolumn removed, inject the standard 
solution and if the peak shape recovers, repack the 
precolumn.

Insufficient tightening of the 
reduction column

Tighten the knurled screw of the reduction column 
clockwise and check the peak shape with the standard 
solution.

Deterioration of the reduction 
column

With the reduction column removed, inject the standard 
solution and if the NO2

- peak shape recovers, replace the 
reduction column with a new one. Return the 
deteriorated reduction column to Eicom and we will refill 
it.

Contamination and 
deterioration of the 
separation column

If the above does not solve the problem, wash the 
separation column with methanol (see p. 38). If methanol 
washing does not solve the problem, replace it with a new 
separation column.
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Symptom: Liquid overflows from the outlet of the pump wash line.

Cause Solution
The roller clamp is open. Make sure that the roller clamp is closed.
Worn pistons and piston seals Liquid leakage may have occurred due to piston wear.

Determine which pump, A or B, is the cause by measuring 
the actual flow rate, and replace the piston and piston 
seal (see p. 44).

Symptom: Pump pressure display is high. Pump unit Error 1 is displayed.

Cause Solution
Precolumn is dirty Remove the precolumn and connect a 2-way joint instead 

and see if the pressure drops. If it drops, repack the 
precolumn and replace the filter.

A clog is present in the tubing. Disconnect and identify the source of the high pressure, 
starting with the downstream tubing, and eliminate it. If 
the back pressure of the tubing is high, it is usually due 
to debris blocking the entrance of the tubing, so the inlet 
side is cut by scoring with a cutter or similar tool and 
breaking off a few mm to a few cm. If an autosampler is 
used, vial cap dregs may accumulate in the tubing inlet 
immediately downstream from the autosampler valve, 
so they should be removed.

Separation column is dirty. Compare the pressure with and without the separation 
column connected, and if the pressure is significantly 
higher than the normal pressure with the separation 
column alone, replace the column.

Symptom: Pump pressure display is low, or it is unstable.

Cause Solution
Leakage in the middle of 
tubing.

Visually check for leaks. If the leakage is at a connection, 
disconnect the connector and retighten it.

A pump is not producing the 
set flow rate due to air 
bubbles.

Purge the air from the pump (See p. 22).

Pump drain valve is open. If a pump drain valve is leaking, retighten it firmly and 
then check for leakage.
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Symptom: Keen spike-like peaks appear.

Cause Solution
Air bubbles have accumulated 
in the cell

Remove the detector, connect the appropriate tubing to 
the inlet side, dispense ultrapure water through it, and 
then flush with methanol. Pass the ultrapure water 
through again before attaching it to the unit.

Symptom: Noise is present in the chromatogram.

Cause Solution
Tubing is in contact with 
something

Check to make sure that tubing is not in contact with 
surrounding objects or that wind is not blowing directly 
on the tubing, etc.

Signal cable is in contact with 
something.

Check to make sure that the cables are not in contact 
with surrounding objects.
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Product Warranty Policy

Unless otherwise specified, the warranty for the purchased unit is as follows.

Warranty period: A period of one year beginning from the date of delivery of the unit.

Warranty: Any malfunction or damage to this unit caused by a manufacturing defect under 
normal use will be repaired free of charge during the warranty period.

Warranty Exclusions: Even if within the warranty period, if any of the following apply, it will not be 
covered by the warranty.

 Failure and/or damage occurring due to incorrect usage by the customer
 Failure and/or damage occurring due to repairs or modification conducted by 

a person other than an Eicom-designated technician
 Failure and/or damage caused by dropping the unit during transportation or 

moving by the customer, or other accidents
 Failure and/or damage due to natural disasters, such as fire, lightning, 

earthquakes, flooding, and abnormal voltage
 Malfunction and/or damage due to other connected devices
 Failure and/or damage due to the use of inappropriate parts and consumables 

other than those specified by Eicom
 Replacement of consumables

Reproduction of all or part of this document without authorization from Eicom is strictly prohibited.

The contents of this document are subject to change without notice.

If you have any questions, please contact your local distributor or Eicom.

Head Office: 113 Shimotoba Kitaenmenden-cho
Fushimi-ku, Kyoto 612-8497, Japan
TEL: 075-622-2112   FAX: 075-622-2114

Tokyo Office: 3F Koda Building
1-12-7 Hongo, Bunkyo-Ku
Tokyo 113-0033, Japan
TEL: 03-3818-5223   FAX: 03-3818-4540

Website: http://www.eicom.co.jp

Eicom Corporation
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