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HPLC Qual i ty
In 1986*1, Shimadzu developed its first ion chromatograph. 

Since that time, interest in ion chromatography has risen in accordance with increasing 

environmental regulations.

Concurrently, Shimadzu has been accumulating vast amounts of ion analysis research and data, 

and has grown to become a world-leading ion chromatograph manufacturer, developing both 

suppressor*2 and non-suppressor*3 systems. From the standpoint of detection theory, the decision 

to recommend the suppressor type as a standard instrument for anion analysis and the 

non-suppressor type as a standard instrument for cation analysis could only be made by Shimadzu, 

with our exhaustive knowledge of the features of both types. 
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Total Support for Ion Analysis

When using ion chromatographs for the measurement of regulated 

compounds, instrument performance and analysis conditions must 

be suited to the respective objectives.

In recent years, a wide assortment of detection methods has been 

adopted. In addition to electrical conductivity detection methods, 

there are combinations of UV absorption detection and post-column 

derivatization. Accordingly, a degree of perfection is now required of 

systems, including the basic performance of the detector units, as 

well as optimization of the reaction parts.

In addition, methods for detecting ions*4 are certainly not limited to 

ion chromatography. It is also important to look carefully at analysis 

methods suited to a range of samples.

As a leading manufacturer of a diverse range of analytical 

instruments, Shimadzu has introduced not only ion chromatographs, 

the basis of which is the well-received Prominence series 

high-performance liquid chromatograph, but also general-purpose 

instrumental analysis methods*5 for inorganic ions. These include 

atomic absorption (AA), inductively coupled plasma (ICP) emission 

analysis, and mass spectrometry. 

This refers to an ion chromatograph that changes the mobile phase during 

detection to a low-conductivity composition, in order to detect trace ions in 

mobile phases consisting of highly concentrated electrolytes. This is particularly 

effective in anion analysis for amplifying the detected peaks by several times.

Ion analysis method alternatives

Ion exchange columns are used for separation, replacing high-performance 

liquid chromatography detectors with conductivity detectors suited to ion 

detection. Excellent instrument performance is demanded. This includes using 

high-performance solvent delivery pumps that reduce pressure fluctuations to a 

minimum during mobile phase solvent delivery.

1 Commercialized in 1986

Shimadzu's ion chromatography analysis systems were first introduced in 

LC Talk, Vol. 6 (Japanese, published in 1986). 

Non-suppressor-type ion chromatograph

Suppressor-type ion chromatograph

Ion Definitions in JIS K0127

When analyzing transition metal ions that are difficult to analyze directly with a 

conductivity detector, a post-column reaction system combined with a 

derivatization reagent may be selected. However, from the standpoint of 

sensitivity and selectivity, atomic absorption (AA) and inductively coupled 

plasma (ICP) analysis systems are often said to be effective. (See page 5: What 

Is the Optimal Elemental Analysis Method?)

Inorganic anions and cations in aqueous solution, and some organic acids and 

amines, are proscribed in JIS K0127 “General rules for ion chromatographic analysis.”
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Non-Suppressor Suppressor

In anion analysis, the mobile phase composition and separation vary depending on whether or not a suppressor is 

used. In addition to the sensitivity required and the sample concentration, running costs are another issue when 

selecting a system.

Anion Analysis

Bits of Ion Chromatography

Suppressor for sensit ivity

Non-suppressor for diversity

With non-suppressor and suppressor systems, the pH of the mobile phase is completely different (acidic versus alkaline). Naturally, the ion elution sequence is also affected.

Degree of freedom 

in separation investigations

Detection Sensitivity

Degree of Freedom in Separation Conditions

 Mobile Phase Composition

 Additives

 Temperature Control

Calibration Curve

Running Costs

Maintenance

Good

Excellent

Excellent

(acidic to alkaline)

Excellent

Excellent

Excellent

Excellent

Excellent

Excellent

Good

Good

(alkaline)

Good

Excellent

Good

Good

Good

4

5

6

7

7

Anion analysis

The mobile phase in a suppressor system 

must be a basic solution, but with 

non-suppressor systems, a wide variety of 

solutions can be used, ranging from acidic to 

basic. With organic acids, the ion valence 

changes with the pH of the mobile phase, 

and this can dramatically affect the elution 

position. 

Cation analysis

With non-suppressor systems, the acidic 

mobile phase alternatives are extensive, and 

multiple acids can even be mixed to improve 

the separation. Furthermore, the separation 

arrangement is also extensive as a variety of 

additives can be used, including organic 

solvents.

Mobile phase composition

Temperature control

1

2

3

Ion Chromatograph:  Selecting a suppressor/non-suppressor system

As with HPLC, ion separation and detection 

take advantage of the target substance's 

characteristics. In non-suppressor systems, 

analytical conditions can be changed to suit the 

sample characteristics, as there are none of the 

limits on mobile phase when utilizing a 

suppressor.

Generally calculated from the S/N ratio and 

standard deviation, this term is used in the 

concentration region in which noise affects the 

quantitative results. Suppressor systems are 

effective for improving the quantitative accuracy 

in this concentration region, as they provide 

peak signal amplification. However, this 

amplification is only valid for anion analysis.

Detection sensitivity

Reagents can be added to the mobile phase, 

with the objective of improving specific ion 

separation. With a non-suppressor system, the 

possibilities are endless, including crown 

compounds to improve the separation of Na and 

NH4, and a variety of reagent additives to 

render the mobile phase composition similar to 

the sample matrix.

With ion chromatographs from other companies, 

column and detector temperature control has 

largely been overlooked. Yet varying the 

temperature is an effective means of controlling 

elution time for substances with differing ion 

valences and hydrophobic regions. Since 

conductivity has a 0.2 %/°C temperature 

coefficient, heating performance can be said to 

be an important aspect of ion chromatography.

 Additives
1

2 5

3 4

Prominence for Ion Analysis

01. What Is a Suppressor/Non-Sup
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Non-Suppressor Suppressor

With cation analysis, ions can be separated with an acidic mobile phase in both suppressor and non-suppressor 

systems. However, non-suppressor systems are advantageous for separation investigations as they allow the mobile 

phase composition to be arranged in a variety of ways.

Cation Analysis
Non-suppressor for collective strength

Cation analysis suppressors are ineffective for peak amplification, and can only decrease the noise level. This decrease in noise can be compensated for by the hardware specifications.

Maintenance and running costs

Detection Sensitivity

Degree of Freedom in Separation Conditions

 Mobile Phase Composition

 Additives

 Temperature Control

Calibration Curve

Running Costs

Maintenance

4

5

6

7

7

1

2

3

Maintenance is indispensable in order to maintain the performance of 

precision analytical instruments. In addition to parts to maintain 

hardware performance, consumables must also be considered. With 

non-suppressor systems, attention to suppressor parts is completely 

unnecessary, an advantage in terms of both maintenance and running 

costs. 

In ion chromatography, separation of components, including organic 

acids and amines (such as ammonium), is conditional on stable 

ionization. With non-suppressor systems, the calibration curve is linear, 

since detection occurs under the same mobile phase conditions as 

separation. In contrast, with suppressor systems, since the mobile 

phase is changed to a weak acid or water, and the pH changes in 

accordance with changes to the ion concentration in the sample, with 

organic acids and amines, the extent of ionization varies, producing a 

nonlinear calibration curve. (Refer to LC Talk, Vol.42, page 6.)

Calibration curve
6

7

Excellent

Excellent

Excellent

(Multiple components can be mixed)

Excellent

Excellent

Excellent

Excellent

Excellent

Excellent

Good

Good

Good

Excellent

Good

Good

Good

pressor?

ICP mass spectrometry

Furnace AA

ICP emission spectrometry

Flame AA

* These are reference values to serve as a guide in comparing relative sensitivity.
 Quantification limits in actual analysis will differ with the sample matrix.

What Is the Optimal Elemental 
Analysis Method?

Some reagents utilized for the analysis of rare earth metals and transition 

metals via post-column reaction are toxic, and must be strictly controlled. 

Analysis by AA or ICP, which features a greater range of alternatives, is 

recommended for elements such as those in the following table.

5 10ppt 50 100ppt 500 1ppb 5 10ppb 50 100ppb 500

Al

Si

P

S

Fe

Ni

Cu

Zn

Ba

Sr

Ag

Au

Pd

Cd
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Mn

Hg
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Point3

Point2

Bits of Ion Chromatography

Prominence:  Their reliability and high performance

1 2

Point1
Point5

Point4

Point6

Point7

*Suppressor compatible 

*Non-suppressor and suppressor compatible 

This temperature control system 

controls the temperature using a 

fan installed at the back of the 

column to provide forced air 

circulation within the oven. This is 

ideal for high-accuracy thermal 

control of columns and detector 

cells arranged within the oven, as 

well as for post-column reaction 

parts.

Forced air-circulation 

system

The mobile phase conductivity is affected by temperature changes and 

solvent delivery pump pressure variations, which can lead to baseline 

noise and drift. With suppressors, noise is reduced by reducing mobile 

phase conductivity, the source of these problems. With non-suppressor 

systems, however, this problem must be dealt with by improving basic 

hardware performance. Shimadzu accomplishes this using its 

proprietary high basic performance. This includes pulse-free solvent 

delivery, which suppresses pressure variations during solvent delivery 

to a bare minimum, and double temperature control, featuring detector 

cells equipped with thermal control functionality arranged within the 

column oven.

Double temperature control and 

pulse-free solvent delivery

Elemental technology required with non-suppressor systems

3

The Shimadzu suppressor is a 

proprietary cartridge type with 

electrodes at both ends. The 

suppressor regeneration system 

uses hydrogen ions generated 

through electrolysis of the eluate 

from the detector by the electrodes 

at both ends. Continuous analysis 

is possible by alternately replacing 

the cartridges.

Cartridge type 

suppressor

Suppressor systems, aiming for further sensitivity

Non-suppressor systems, aiming to be simpler, with high sensitivity

Prominence for Ion Analysis

02. What Are the Component Fea
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By adopting a high-performance online degassing system with an internal capacity of 400 µL, offline degassing of the mobile phase 

using ultrasonic waves or decompression is not required. Piping is straightforward, thanks to the special reservoir tray.

On-line degasser DGU-20A

SIL-20A

non-suppressor

Non-suppressor
detector assembly

Suppressor
detector assembly

The non-suppressor detector cell 

assembly (in the red frame) has 

independent temperature control 

functionality, as well as a double 

temperature control    design based 

on installation inside the CTO-20A/ 

20AC, thereby achieving even 

stricter temperature control. 

* Dual kit NS: Set of CDD-10A internal 

expansion board and detector cell 

assembly

Point1

This high-function interface features built-in server functionality that communicates with LabSolutions, which has Prominence 

system control and data buffering functionality.

System controller CBM-20APoint1Point 2

With the pulse-free solvent delivery pump  , which is capable of solvent delivery at 100 nL/min to 10 mL/min, conductivity 

detection, which does not require suppressors, can be performed.

Solvent delivery pump LC-20AD SPPoint1Point 3
1

d
1

suppressor

The suppressor detector assembly (in 

the blue frame) consists of a detector 

cell assembly with temperature control 

functionality (top) and a suppressor 

(bottom). 

Equipped with Shimadzu's proprietary 

electrochemical regeneration system, 

this cartridge type suppressor     

system does not require a regenerant. 

* HIC-20A Super suppressor package: The 

basic configuration consists of the 

CTO-20AC and CDD-10A. The valves and 

boards required for the suppressor system 

are incorporated into the unit.

3

The SIL-10Ai is a standard ion chromatograph autosampler, compatible with both variable injection volume 

systems based on syringe measurements, and with loop measurement systems. The lineup also includes the 

SIL-20A, a total-volume injection system based on plunger pump measurement, which is capable of 

high-speed injection and high accuracy from 0.1 µL. (See photo at right.)

Autosampler SIL-10Ai   SIL-20APoint 4

Two-channel simultaneous detection is possible with the addition of the optional dual kit NS. It can accommodate a dual 

flow-line analysis system, equipped with anion suppressor/cation non-suppressor systems. Using the VP functionality, in 

addition to pass/fail determinations based on conductivity measurements, the system is capable of automatic calibrations, 

including zero conductivity correction and span adjustments.

Conductivity detector CDD-10A SP/VPPoint 5

*Suppressor compatible

Thermal control functionality is provided as standard in the removable detector cell assembly, 

reducing the impact of ambient temperature changes.

Absorbance detector SPD-20APoint 6

*Non-suppressor, and suppressor (including the HIC-20A Super** suppressor package) compatible

The column oven features forced air-circulation   , which has 

an established reputation for HPLC column temperature 

control. Furthermore, thanks to the electronic cooling 

function, column temperature can be controlled from an 

ambient temperature of −15 °C. In addition to columns, this 

large-capacity oven can simultaneously accommodate a 

suppressor/non-suppressor conductivity detector cell 

assembly.

Column oven CTO-20AC SPPoint 7
2

tures?
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Bits of Ion Chromatography

HIC-NS/SP:  Combinations to suit your application

1

• With the base CDD-10A unit, select from the suppressor (SP) or non-suppressor (NS) system. 

(Base system)

• Adding the optional dual kit NS (non-suppressor system) in the main unit adds non-suppressor 

(NS) system detector functionality. The result is a 2-channel detector equipped with 2 detector 

cell units.

CDD-10A conductivity detector with a 2-channel detector configuration

Single Flow-Line Switchable Analysis System

In this single flow-line analysis system, either the suppressor system or non-suppressor system detector is selected and switched over for use.

Cyanic

Analysis

System

Organic

Acid

Analysis

System

Bromate

Analysis

System

HIC-SP

Suppressor

Ion

Chromatograph

System

HIC-NS

Non-Suppressor

Ion

Chromatograph

System

Flow-Line Diagram for the Single Flow-Line Switchable Analysis System
Dual kit NS detector (option)

The suppressor or 

non-suppressor detector is attached.

Features

SuppressorSolvent delivery pump
Analysis
column

Analysis
column

Autosampler

Mobile phase

Conductivity detector cell

CDD unit

The connections

for this part can

be switched over.

Combination 2Combination 1

Base System

Additional Option

(dual kit NS)

Suppressor

Non-suppressor

Non-suppressor

Non-suppressor

The CDD-10ASP/VP is compatible with 2 channel detectors.

Suppressor system anion analysis and non-suppressor system cation 

analysis can be used as appropriate with simple piping connection 

switching.

In addition, in wastewater analysis where contamination of the suppressor 

is a concern, anion analysis can be performed using the non-suppressor 

system.

The photo shows a suppressor/non-suppressor system combination. The 

suppressor system detector has been installed in the suppressor 

package's column oven.

With the non-suppressor system, 2 detectors with the same shape as 

shown in the photo at left (red frame) are arranged to the left and right.

1

1

Prominence for Ion Analysis

03. What Are the System Variatio
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Captured by
an absorbing liquid

Heated to
approx. 1,000 ˚C

Heated to
approx. 1,000 ˚Capprox

Captured by
an absorbing liquidquid

F, Cl, Br, S and
other chemicals

are gasified

(Purchase incineration equipment separately.)

Online connection

Shimadzu Prominence

HIC-SP/NS Ion Chromatograph

Dual Flow-Line Analysis System

This is a simultaneous analysis system in which each of the 2 analysis flow lines is equipped with a conductivity detector.

Features

With automatic switching of the sample injection valves, a sample loop 

with 2 flow lines is consolidated into one. Simultaneous analysis is 

performed by adding sample to the 2 sample loops with a single sample 

injection.

This system is ideal for routine analysis of anions and cations as in tap 

water quality analysis.

A UV detector can also be used when the anion suppressor system is 

used.

Combustion Ion Chromatography System

This system is used to confirm the absence of halogen in electrical equipment and electronic components, and to measure sulfur 

compounds in chemical materials.

Incineration SystemPlastics, electronic materials and 

other solid samples are incinerated. 

The gases generated by incineration 

are captured by an absorbing liquid, 

which is then analyzed by an ion 

chromatograph for fluoride, chloride, 

and other halogens, and for sulfur and 

other ions.

1

Cyanic

Analysis

System

Organic

Acid

Analysis

System

Bromate

Analysis

System

HIC-SP

Suppressor

Ion

Chromatograph

System

HIC-NS

Non-Suppressor

Ion

Chromatograph

System

Flow-Line Diagram for the Dual Flow-Line Analysis System

Autosampler

Mobile phase

Mobile phase

Solvent delivery pump Analysis
column

Analysis
column

Suppressor
Conductivity detector cell

UV detector

CDD unit

ns?
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Post-Column Reaction System:  System development based on a thorough 

Bits of Ion Chromatography

This post-column reaction system utilizes the pyridinecarboxylic acid - 

pyrazolone method for analysis by shape of cyanogen chloride and 

cyanide ions, standards for water quality testing.

In this system, attention is paid to thermal recycling    by reusing the heat 

generated by reactions at 100 °C for 1st stage reactions. 

1

In cyanic analysis, while the liquid temperature reaches 100 °C during part of the 

reaction, this high-temperature reaction solution is generally introduced directly into 

the detector cell. To reuse this heat, the Shimadzu design returns a portion to the 

column over, which is equipped with cooling functionality, where it is reused for 1st 

stage reaction heating control (thermal recycling). In this way, it is possible to lessen 

the heat burden on the detector cell, enabling more stable analysis.

In the post-column, the reaction solution mixes with eluate from the 

column and undergoes a chemical reaction. It is therefore very 

important to accurately control the temperature and time required for 

this reaction. After the reaction solution is mixed, if the liquid 

temperature does not quickly rise to the reaction temperature, the 

reaction will be insufficient. With post-column reactions, this is an 

important aspect of reaction system design.

Post-column system heating control

Cyanic Analysis System

Solvent 
delivery 
pump

Flow-Line Diagram for the Cyanic Analysis System

Solvent
delivery
pump

Solvent
delivery
pump

Analysis
columnInjector

Chemical
reaction
chamber 

Reaction coil Cooling coil

Mobile
phase

Reaction
solution

Thermal recycling

Column oven 
with cooling functionality

Absorbance
detector

Data processor

Waste
liquid

Reaction
solution

Reaction
coil

Reaction
coil

1

1  CN

2  CNCI

100 µL injection volume

1

2

This post-column reaction system utilizes the bromate ion method for the 

analysis of bromic acid, a standard for water quality testing.

Special piping is adopted for its mixing effectiveness to ensure that the 

highly concentrated and viscous reaction solutions are mixed.
2

Bromate Analysis System

1 2
The column oven for cyanic analysis is equipped 

with cooling functionality

Solvent
delivery
pump

Solvent 
delivery 
pump Analysis

column
Autosampler

Mobile
phase

Reaction 
solution

Column oven

Absorbance
detector

Data processor

Waste
liquid

Solvent
delivery
pump

Reaction 
solution

Reaction coil 

Flow-Line Diagram for the Bromate Analysis System

1  Br3 0.010mg/L

200 µL injection volume 
1

Organic

Acid

Analysis

System

Cyanic

Analysis

System

Bromate

Analysis

System

HIC-SP

Suppressor Ion

Chromatograph

System

HIC-NS
Non-Suppressor

Ion
Chromatograph

System

Organic

Acid

Analysis

System

HIC-SP

Suppressor Ion

Chromatograph

System

HIC-NS
Non-Suppressor

Ion
Chromatograph

System

Cyanic

Analysis

System

Bromate

Analysis

System

Prominence for Ion Analysis

04. The Ion Chromatograph Fami
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knowledge of chemical reactions

Two types of analysis are possible by switching the flow-line connections.

Reaction
coil

2

Special bromate analysis piping

Special cyanic analysis piping

Organic Acid Analysis System

Flow-Line Diagram for the Organic Acid Analysis System

Solvent
delivery
pump

Solvent 
delivery 
pump

Analysis
columnAutosampler

Conductivity 
detector

Mobile
phase

Reaction
solution

Column oven

Post-column 
reaction 
part

Data processor

Waste
liquid

■Peaks

 1. α-Ketoglutaric acid

 2. Citric acid

 3. Pyruvic acid

 4. Malic acid

 5. Succinic acid

 6. Lactic acid

 7. Formic acid

 8. Acetic acid

 9. Levulinic acid

 10. Pyroglutamic acid

min

uS/cm

1
2

3

4
5

6

7

8

9
10

UV Spectrum (Bromate Analysis) for Each Solution

Switchable Cyanic and Bromate Analysis System

Cyanic

Analysis

System

Bromate

Analysis

System

Organic

Acid

Analysis

System

HIC-NS
Non-Suppressor

Ion
Chromatograph

SystemHIC-SP

Suppressor Ion

Chromatograph

System

Specialty of the Shimadzu Post-Column System

A high-efficiency reaction is a key feature of post-column systems. For this reason, 

reaction solution mixing and temperature control are extremely important.

In producing the Shimadzu cyanic/bromate analysis system, each of the special piping parts 

was designed separately to optimize the reaction system (Japanese Patent #4082309). 

To ensure high-accuracy thermal reaction control, Shimadzu adopted a chemical reaction 

chamber (CRB-6A) and column oven (CTO-20A/29AC) featuring a forced air-circulation 

system that enjoys an established reputation in HPLC.

With the UV detector, it is possible to selectively analyze organic acids, which are easily affected by 

impurities, with a high degree of sensitivity, using Shimadzu's proprietary post-column pH buffering method.

This is a unique method in which organic acid ionization is suppressed under acidic mobile phase 

conditions. After separation in an ion exclusion column, ionization of each organic acid is promoted online, 

resulting in high-sensitivity conductivity detection.

Detection wavelength 268 nm

Reaction solution 1

Mobile phase

Reaction solution 2

HIC-NS
Non-Suppressor

Ion
Chromatograph

System

HIC-SP

Suppressor Ion

Chromatograph

System
Bromate

Analysis

System

Cyanic

Analysis

System

Organic

Acid

Analysis

System

ly
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High-Performance Workstation:  LabSolutions for ion analysis

LabSolutions Chromatography Workstation

System Control with a High Functionality Launcher

This software efficiently manages the operation of the Prominence HIC system, which can 

accommodate various analyses through changes to the instrument configuration.

The launcher can be customized by combining an image of the laboratory, created with 

graphics software, with instrument icons arranged in your preferred layout.

Create Customized Calibration Curves 

with Multi -Functional Compound Tables

The icons can be freely arranged, and the background can be changed.

Detailed calibration curve settings for each component Pinpoint specification of concentration data

The data used can be individually selected

With ion chromatographs, there is considerable variation in the concentration 

range for the calibration curves required for each compound, from low 

concentration to high concentration. Are you frustrated that calibration curves are 

so difficult to make?

With compound tables, it is possible to specify with pinpoint accuracy 

the concentration to use in making calibration curves. In addition, 

approximate expressions, whether or not to pass through the origin, 

and other settings can be freely configured for each component, 

optimizing the creation of calibration curves.

Prominence for Ion Analysis

05. Making Ion Chromatographs 
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Powerful Peak Integration That Only the LC Workstation Can Provide

If the peaks of adjoining components are not separated, or if there are 

overlapping peaks from impurities, conventional peak integration is 

sometimes not enough. In such cases, peaks can be detected as you 

please with a mouse click, using the HPLC design manipulation 

function. Furthermore, this function can be adapted to separate 

chromatograms on an individual basis.

PDF Output Is Included as Standard

To accommodate paperless offices, PDF output functionality is included 

as standard. By enabling the PDF report output settings, reports can be 

created automatically when analysis is completed. An image of the 

results can even be checked via LAN on PCs not equipped with 

LabSolutions.

Using the Grouping Function, Total  Hardness 

and Total Cyanic Concentration Can Be Calculated

The grouping process includes a function for obtaining a simple 

summation of the quantitative results for multiple peaks. Using this 

function, it is possible to obtain a total cyanic concentration, which is 

necessary for water quality analysis. Furthermore, in combination with 

the compound table's standard concentration correction coefficient 

function, it is possible to calculate the total hardness from the Mg and 

Ca concentrations.

Easier to Use
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System Configuration Example:  These are examples of basic configurations. 

Basic HIC-NS/HIC-SP System
Single flow-line analysis system

1

2

Single Flow-Line Analysis System

Dual Flow-Line Analysis System

Switchable Cyanic and Bromate

Analysis System

ModelDescriptionP/NNo.
Quantity

HIC-NS HIC-SP

3

2

1 Injectors other than the SIL-10Ai can also be used. Contact your Shimadzu representative.

In analysis with a minimum column temperature of 40 °C, using the CTO-20A (228-45009-XX) is not a problem. 

For system details, see “3. What Are the System Variations?” 6

5

4 With the dual flow-line analysis system, 4 mL vials are required, as single injection volumes are large.

If the SIL-20AC (228-45007-XX) is used, sample cooler L and sample loop 500 µL PEEK are not required.

The degree of hydrophobicity will affect the amine elution position.

HIC-SP

Suppressor

Ion

Chromatograph

System

HIC-NS

Non-Suppressor

Ion

Chromatograph

System

Cyanic

Analysis

SystemBromate

Analysis

System

HIC-SP

Suppressor

Ion

Chromatograph

System

HIC-NS

Non-Suppressor

Ion

Chromatograph

System

Cyanic

Analysis

SystemBromate

Analysis

System

Bromate

Analysis

System

Cyanic

Analysis

System

HIC-SP
Suppressor

Ion
Chromatograph

System

HIC-NS
Non-Suppressor

Ion
Chromatograph

System

1

1

1

1

1

1

1

1

–

–

1

1

1

1

1

1

1

1

1

1

1

–

1

1

–

–

–

1

CBM-20A

LC-20ADSP

DGU-20A3

SIL-10Ai

HIC-20A Super

CTO-20AC

CDD-10AVP

SPD-20A

LabSolutions LC

System controller

Solvent delivery unit

On-line degasser

Reservoir tray

Autosampler

Sample rack L

4 mL PP vial

Suppressor package

Column oven

Conductivity detector

UV-VIS detector 

Suppressor cartridge for anions

Preheating coil kit

LC workstation PC set

228-45012-31

228-45091-31

228-45018-31

228-45041-91

228-45075-91

228-21046-92

228-31537-91

228-45090-91

228-45010-31

228-45054-31

228-45003-31

228-45090-91

228-45714-91

–

1

2

3

4

5

6

7

8

9

10

11

12

13

14

HIC-NS/HIC-SP Variations
Single flow-line switchable analysis system/Dual flow-line analysis system

1

4

3

2

ModelDescriptionP/NNo.
Quantity

Switchable Flowrate Dual Flow-Line

1

2

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

–

–

1

1

1

1

CBM-20A

LC-20ADSP

DGU-20A3

SIL-10Ai

HIC-20A Super

SPD-20A

FCV-12AH

LabSolutions LC

System controller

Solvent delivery unit

On-line degasser

Reservoir tray

Autosampler

Sample rack L

4 mL PP vial

Suppressor package

UV-VIS detector 

High-pressure flow-line selection valve

Connection-parts kit for dual flow line

Dual kit NS

Suppressor cartridge for anions

Preheating coil kit

LC workstation PC set

228-45012-31

228-45091-31

228-45018-31

228-45041-91

228-45075-91

228-21046-92

228-31537-91

228-45090-91

228-45003-31

228-45013-91

228-41305-91

228-41302-91

228-45090-91

228-45714-91

–

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Bromate Analysis System/Cyanic Analysis System (for Water Quality Analysis)

1

5

5

ModelDescriptionP/NNo.
Quantity

Bromic Acid Cyanogen Switching

1

2

1

1

1

1

1

1

1

1

–

1

1

1

1

1

1

1

2

1

1

1

1

1

1

1

1

1

–

1

1

–

–

1

1

3

–

1

1

1

1

1

1

1

–

1

–

–

1

1

1

CBM-20A

LC-20AD

LC-10Ai

DGU-20A5

SIL-10Ai 

CTO-20AC

SPD-20A

SPD-20AV

For SPD-20A/20AV

CRB-6A

LabSolutions LC

System controller

Solvent delivery unit

Solvent delivery unit

20AD automatic rinsing kit

On-line degasser

Reservoir tray

Autosampler

Sample loop 500 µL PEEK

Sample cooler L

Column oven

UV-VIS detector 

UV-VIS detector 

Inert cell

Bromate analysis piping kit

Cyanic analysis piping kit

Chemical reaction chamber

LC workstation PC set

228-45012-31

228-45000-31

228-45089-91

228-45567-91

228-45019-31

228-45041-91

228-45075-91

228-32651-18

228-45064-91

228-45010-31

228-45003-31

228-45004-31

228-33338-91

228-45350-91

228-45352-91

228-45065-91

–

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

Prominence for Ion Analysis

06. What Is the System Configur
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(The system can be designed to meet your application.)

Primary Ion Chromatograph Column Lineup

Standard Solution Chromatograms

Anion Suppressor Cartridges

6

6

6

Anion

Cation

Analysis Columns

Guard Columns

Pre-Columns

Bromic acid

Cyanogen

Anion

Cation

Cation

Bromic acid

Cyanogen

228-40612-91

P/N

Suppressor cartridge for anions

Description

FeaturesColumn SizeModelP/NAnalyte

This is an anion analysis column in which an alkaline mobile phase can be used.

This all-purpose anion analysis column achieves high separation with an acidic mobile phase.

This all-purpose column is used in suppressor system anion analysis.

This is a high separation column used to analyze chloric acid.

This is used for analysis of monovalent and bivalent ions under different mobile phase conditions.

This is a cation analysis column. The hydrophobic value is moderate.

This is an all-purpose column for cation analysis (low hydrophobic value).

This is a cation analysis column. The hydrophobic value is high.

This is a bromate analysis column.

This is a cyanic analysis column.

This is the Shim-pack IC-A1 guard column.

This is the Shim-pack IC-A3 guard column.

This is the Shim-pack IC-SA2 guard column.

This is the Shim-pack IC-SA3 guard column.

This is the Shim-pack IC-C1 guard column.

This is the Shim-pack IC-C3 guard column.

This is for the Shim-pack IC-C4. (There is also a replacement cartridge.)

This is the Shim-pack IC-SC1 guard column.

This is the Shim-pack IC-Bromate guard column.

This is the Shim-pack IC-Amino-Na guard column for cyanic analysis.

This pre-column is used for monovalent cation analysis with the Shim-pack IC-C1.

100 mm L. x 4.6 mm I.D.

150 mm L. x 4.6 mm I.D.

250 mm L. x 4.0 mm I.D.

250 mm L. x 4.0 mm I.D.

150 mm L. x 5.0 mm I.D.

100 mm L. x 4.6 mm I.D.

150 mm L. x 4.6 mm I.D.

150 mm L. x 4.6 mm I.D.

150 mm L. x 4.0 mm I.D.

100 mm L. x 6.0 mm I.D.

10 mm L. x 4.6 mm I.D.

10 mm L. x 4.6 mm I.D.

10 mm L. x 4.6 mm I.D.

10 mm L. x 4.6 mm I.D.

10 mm L. x 4.0 mm I.D.

8 mm L. x 3.0 mm I.D.

 8 mm L. x 3.0 mm I.D.

10 mm L. x 4.6 mm I.D.

10 mm L. x 4.6 mm I.D.

10 mm L. x 6.0 mm I.D.

50 mm L. x 8.0 mm I.D.

Shim-pack IC-A1

Shim-pack IC-A3

Shim-pack IC-SA2

Shim-pack IC-SA3

Shim-pack IC-C1

Shim-pack IC-C3

Shim-pack IC-C4

Shim-pack IC-SC1

Shim-pack IC-Bromate

Shim-pack Amino-Na

Shim-pack IC-GA1

Shim-pack IC-GA3

Shim-pack IC-SA2 (G)

Shim-pack IC-SA3 (G)

Shim-pack IC-GC1

Shim-pack IC-GC3 (III)

Shim-pack IC-GC4

Shim-pack IC-SC1 (G)

Shim-pack IC-Bromate (G)

Shim-pack CN (G)

Shim-pack IC-PC1

228-17733-91

228-31076-91

228-38983-91

228-41600-91

228-17737-91

228-32329-91

228-41616-91

228-36605-91

228-46884-91

228-18837-91

228-17734-91

228-31076-92

228-38983-92

228-41600-92

228-17738-91

228-41613-91

228-59900-91

228-36605-92

228-46884-93

228-18837-93

228-17744-91

ation?

Anion Analysis with the Shim-pack IC-A3 Cation Analysis with the Shim-pack IC-C4

Anion Analysis with the Shim-pack IC-SA2 Anion Analysis with the Shim-pack IC-SA3

AniAnionon AnaAnalyslysisis witwith th thehe ShiShim pm-packack IC IC A3-A3 CatCationion An Analyalysissis wi withth thethe Sh Shimim-pacpack Ik IC CC-C44

AniAnionon AnaAnalyslysisis witwith th thehe ShiShim pm-packack IC IC SA-SA22 AniAnionon AnaAnalyslysisis witwith th thehe ShiShim pm-packack IC IC SA-SA33

■Peaks

 1. PO4

 2. F

 3. Cl

 4. NO2

 5. Br

 6. NO3

 7. SO4

■Peaks

 1. Li

 2. Na

 3. NH4

 4. K

 5. Mg

 6. Ca

■Peaks

 1. F

 2. ClO2

 3. BrO3

 4. Cl

 5. NO2

6. Br

7. ClO3

8. NO3

9. PO4

10. SO4

1

1

1

2

2

2

3

3

3

4
4

4

5

5

5

6

6

6 7

8

9

10

7

■Peaks

 1. F

 2. Cl

 3. NO2

 4. Br

 5. NO3

 6. PO4

 7. SO4

1

2

3

4 5

6

7
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Sample Filters for Ion Chromatograph Measurements 

Disposable Filters for Ion Chromatography

*Product handled by Shimadzu GLC Ltd.

670-12540-11

670-12540-12

670-12540-13

4483T*

4583T*

Filter 4AI

Filter 13AI

Filter 25AI

Acrodisc 13

Acrodisc 25

Specifications

Product Name P/N

Sample Pretreatment Cartridges for Ion Chromatography

Maxi-Clean SPE Solid Phase Extraction Cartridge for Ion Chromatography
(Capacity: 0.5 mL, 1.5 mL)

Removes hydrophobic surfactants and organic 

substances.

Pore Size (µm) Diameter (mm) Quantity

0.45

0.45

0.45

0.2

0.2

4

13

25

13

25

100

100

100

100

50

*Product handled by Shimadzu GLC Ltd. Other than these, there are special manifold types and a variety of adaptors.

30252

30254

30256

30258

30261

30265

IC-RP

IC-OH

IC-H

IC-Ag

IC-Ba

IC-Chelate

FeaturesResin Type

P/N*

0.5 mL capacity:
50 included 

1.5 mL capacity:
25 included

30260

30262

36264

30266

30268

30250

Removes high-concentration anionic components 

with OH radicals. It is sometimes used to increase 

the pH of acidic samples.

Removes high-concentration cationic components 

with H radicals. It is sometimes used to decrease 

the pH of basic samples.

This removes high-concentration sulfuric acid ions 

using the tendency for sulfate ions to bind with 

barium ions and then precipitate.

This removes high-concentration halogenated ions 

using the tendency for halogenated ions to bind 

with silver ions and then precipitate.

This removes b ivalent  cat ions and t ransi t ion 

metals using the tendency for complexation with a 

Na-type imino acetate (chelate) stationary phase. 


