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High Performance Packed Column for HPLC

CorefFocus

Shim-pack IC-A1/IC-GA1

1. Introduction

The Shim-pack IC-A1/GA1 is an ion chromatography column filled
with a polymer gel that contains anionic exchange groups. The Shim-
pack IC-A1 is an analytical column optimized for non-suppressed ion
chromatography, designed to analyze inorganic anions and organic
acid anions. This column is characterized by its wide usability of eluent
pH, ranging from acidic to alkaline conditions. Shim-pack IC-GA1 is a
guard column used to protect the Shim-pack IC-A1.

2. Specification
(Materials)
Base material Poly(methacrylate) gel
Packing Functional arou Quaternary ammonium
material group groups
Particle size 12.5um
Column body Material Stainless steel
(Size)
Parts Number Product Size
228-17733-91 | Shim-pack IC-A1 100 mmx 4.6 mm 1.D.
228-17734-91 | Shim-pack IC-GA1 10 mmx 4.6 mm I.D.

(Condition)

Pressure <5.0MPa

(Less than 2.0 MPa is recommended)

Temperature < 50°C (40°Cis recommended)
Flow rate < 20mL/min (1.5 mL/minis recommended)
pH 2-11
Organic solvent Upto 10%of either Acetonitrile or Methanol can

be added.

3. Column Performance

At the time of shipment, each product conforms to the following
specifications (excluding guard columns). Please note that these
specifications do not guarantee retention time or peak shape for all
compounds that can be applied to this column.

Specification Condition

2.5 mmol/L Phthalic acid + 2.4 mmol Tris
(hydroxymethyl)aminomethane
+ 16.2 mmol/L Boric acid solution

Eluent:

N> 2,000 Flow rate: 1.5 mL/min
(NO3’ peak) Temp.: 40°C
Detection: Conductivity detector (Non suppressor)
Sample:  NO;~ (10 mg/L, 35 pL injection)
Note Retentiontimes and peak shape may vary with usage.

Before developing an analytical method with this
column, verify that the column meets the above
standard specification.

4, Column Installation

Consider the following points when this column is installed to the
LC system.

e The flow direction of the column is shown on the column (=).
When installing the column, ensure that this flow direction
matches the mobile phase flow direction.

* Use PEEK tubing with an inner diameter of 0.25 - 0.3 mm and an
outer diameter of 1.6 mm. To prevent peak broadening caused by
dead volume, keep tubing lengths as short as possible. To avoid
temperature fluctuations, the pre-heating coil kit (P/N 228-45714-
91) is set between the injector and the column.

Use the supplied PEEK male nuts for connecting this column.
Ensure that the fittings are connected properly to avoid dead
volume between the tubing and the column. Extra nuts can be
ordered by referring to the part number below.

Product Part Number Remarks

Male nut PEEK 228-18565-84 5pcs/ 1 pack

The guard column is installed between the injector and the
analytical column. Use the supplied PEEK male nuts for the
connections.

5. Eluent

In the analysis of anions using non-suppressed ion
chromatography, weak acid aqueous solutions such as aromatic
carboxylic acids (phthalic acid, p-hydroxybenzoic acid, etc.) and boric
acid are generally used as eluents. The standard eluent are as follows.
» 2.5 mmol/L phthalic acid and 2.4 mmol/L tris(hydroxymethyl)

aminomethane

This column can be used with eluents with a pH range of 2to 11,
allowing for analysis under basic eluent conditions. The pH and
organic acid concentration in the eluent can be adjusted as
needed to modify the retention of anions. Additionally, the eluent
may contain either methanol or acetonitrile at concentrations up
to 10%.

Use reagents of special reagent grade or higher. For water and
organic solvents, use HPLC grade or equivalent quality. If impurities
in the reagents affect the analysis, changing the reagents may
improve the results.

6. Analytical Sample
The sample which can be injected onto the column is an aqueous

solution with pH2-11. Water miscible organic solvents can be

included in the sample, only if the concentration is less than 10%.

When the sample does not meet the requirement, it should be

diluted with water or mobile phase or performed a sample

pretreatment by a solid-phase extraction.

When the sample is solid which can not be solved in water or is an

organic solvent which is non-miscible with water, sample

pretreatment must be performed to extract target ions to water.

Consider the following points when injecting the sample.

* When highly hydrophobic compounds or compounds with which
precipitation or gelation takes place in the mobile phase is
included, sample pretreatment such as solid-phase or liquid-
phase extraction is necessary prior to analysis.



* When ionic macromolecules such as proteins are included,
remove them from the sample prior to analysis by extraction or
ultrafiltration.

* Filter the sample through a membrane filter (0.2 - 0.45um) prior to
injection.

Note Forsample filtration, please use a membrane filter
specifically designed for ion chromatography. Other
membrane filters may contaminate the sample with
adhered anions.

7. Column Handling Precautions

Consider the following points when using this column.
« Follow the conditions indicated in “Specifications”. In particular,
the pressure should not exceed 70%. Sudden pressure changes
across the column may cause deterioration.
Disconnect the column at ambient temperature without applying
pressure.
* Do not shock the column by banging it or dropping it.

8. Column Cleaning

Adsorption of metal ions (including hydroxides), multivalent
anions such as proteins, and hydrophobic substances from organic
materials onto the column can lead to increased column pressure,
changes in elution times for target ions, degraded peak shapes, and
reduced peak areas. In such cases, performing a column cleaning
may partially restore functionality.
Cleaning should be conducted by selecting one of the two
cleaning phase below based on the cause of contamination and
flushing the solution using solvent delivery pump.
The same cleaning method applies to the guard column, but the
main column and guard column should be cleaned separately.
The cleaning phase should be flushed through the column in the
same "forward" direction (—) as during analysis.
Ensure that the eluent from the column does not flow into the
detector. Connecting the piping to a waste bottle directly.
The flow rate during cleaning should be approximately half of the
analytical flow rate or 0.5 mL/min. Depending on the column's
contamination or the type of cleaning solution, column pressure
may increase; in such cases, reduce the flow rate to avoid
exceeding the typical operating pressure.
The cleaning time should be about 1 to 2 hours. After cleaning,
thoroughly replace the cleaning solution with the eluent to
ensure no cleaning solution remains in the flow path.

Cleaning Solution 1)
When contaminated by polyvalent electrolytes:
120 mmol/L potassium hydrogen phthalate aqueous solution.

Cleaning Solution 2)

When contaminated by hydrophobic substances:

A mixture of standard eluent and acetonitrile (9/1, v/v)
(methanol can also be used instead of acetonitrile).

Perform column cleaning only when necessary. Frequent cleaning
may alter the properties of the packing material, leading to
performance degradation and increased pressure. Please note that
the cleaning methods described here do not guarantee the
restoration of column performance.

Note Depending on the contamination level of the column,
the cleaning effect may not be sufficient. Please make
sure to always connect a guard column and replace it

regularly.

9. Column Storage

When the column is not used, disconnect it from the instrument
and cap both ends with the supplied stop-plugs and storage under
stable ambient temperature. Do not store in the place where it may
be under higher temperature or the eluent may freeze. If column is
not used and stored within one month, it is not necessary to replace
the analytical eluent. In case of long-time storage more than one
month, it is recommended to replace the filled eluent into new one
at every month.

Note The packing material cannot be regenerated if it is
dried. Ensure that both ends of the column are

securely capped during storage.

10. Disposal Precautions

Separate the column from general industrial or household waste
and dispose of it in accordance with local government regulations.

11.Technical Support

If you encounter any performance defects, please contact your
local Shimadzu sales office for assistance. However, please note that
we cannot guarantee the lifetime of the columns, nor can we accept
any claims when performance has degraded due to non-
compliance with the operation procedures outlined above, or as a
result of normal aging.

Shimadzu Corporation

Analytical & Measuring Instruments Division
1, Nishinokyo Kuwabara-cho, Nakagyo-ku, Kyoto, 604-8511, Japan
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