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Instruction Manual

B Introduction

Shim-pack IC-SA3 is a polymer gel-based column with an anion
exchange group for ion chromatography. It is a high-resolution
analytical column used for the analyses of anions such as
chlorate, chlorite, bromate in addition to fluoride, chloride,
bromide, nitrate, nitrite, sulfate and phosphate. This column is
applicable to suppressed ion chromatography. Shim- pack IC-
SA3(G) is a guard column for protection of Shim-pack IC-SA3.

B Specifications
® Packing

Item Contents

Type of support Polyvinyl alcohol resin

Ion exchanger Quaternary ammonium group

Particle size 5 um

® Construction Materials

Material

PEEK (polyether ether ketone)

® Analytical Column

P/N Description Dimensions

228-41600-91 Shim-pack IC-SA3 250 mm x 4.0 mm i.d.

® Guard Column

P/N Description Dimensions

228-41600-92 | Shim-pack IC-SA3(G) 10 mm x 4.6 mm i.d.

® Operational Conditions

Condition Contents
Pressure Max.15 MPa
Temperature 20-60° C
Flow rate Max.1.0 mL/min
pH 3-12
Organic solvent Max. 10% either of methanol or acetonitrile

When adding an organic solvent to the mobile phase, check the
specifications of the equipment including the suppressor. Note
that organic solvents cannot be used with the cartridge
suppressor and membrane suppressor (ICDS-40A)
manufactured by Shimadzu (as of July 2023).

B Column Performance

Each Shim-pack IC-SA3 column is shipped only after strict
factory inspection. The results are summarized on the
performance report with the test chromatogram, which is
included in the package. (It is not applicable to a guard column.)
Shim-pack IC-SA3 is supposed to meet the right standard and
performance as indicated below, but this does not represent a
guarantee of the retention time or peak shape for every
applicable samples.

NOTE: Compound retention times and peak shape may vary with
usage. Before developing an analytical method with the
column, verify that the column satisfies the above
standards.
case of the sample containing silicate, a negative peak
associated with silicate may be observed before fluoride. In
addition, it is possible to adjust retention of carbonate and/or
silicate by optimizing the mobile phase condition.

Description Criteria Chromatographic Conditions
Mobile Phase: 3.6 mmol/L Sodium Carbonate
Flow Rate: 0.8 mL/min

Temperature: 45 ° C

Detection: Suppressed Electroconductivity
Sample: Nitrite ion 5 pg/mL

Injection Volume: 50 pL

N>10,000

IC-SA3 (NO, ")

B Column Installation

Consider the following points when this series of the column is

installed on the system.

® 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. Prevent peak broadening caused
by dead volume by keeping tubing lengths as short as possible.
However, the pre-heating coil kit (P/N 228-45714- 91) must
be set between the injector and the column.

® The column is connected with supplied PEEK Male nuts.
Ensure that the fittings are connected properly to avoid
creating dead volume between the tubing and the column
interface. Extra nuts can be ordered by referring to the part
number below.

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

connections.
ltem Name P/N Comment
Male nut, PEEK 228-18565-84 S/pkg

NOTE: The stain or air in the flow line may deteriorate the column.
Before connecting the column, be sure to flow the mobile
phase to flush the flow line.

B Mobile Phase Solvent

This column is generally used with sodium carbonate buffer as a
mobile phase. Typical mobile phase is as follows.

3.6 mmol/L Sodium Carbonate aqueous solution.

The higher the pH and/or the concentration of carbonate ions in
the mobile phase, the earlier the anions elute. Therefore, it is
possible to adjust retention of anions by changing pH or
carbonate concentration, if necessary. The pH range of the
mobile phase should be 3-12. The mobile phase may contain up
to 10 % methanol or acetonitrile. In addition, solvents should be
HPLC grade or an equivalent, and the reagents should be high
purity grade or an equivalent.



B Sample
The sample which can be injected is an aqueous solution with pH 3-
12. 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. In case of samples containing organic solvents, pressure
may increase. For this case, it should be diluted with water or
mobile phase as well to prevent from the excessive pressure beyond
the maximum limitation.
When the sample is solid which cannot be solved in water, or
which 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 the sample contains highly hydrophobic compounds or
compounds that precipitate or gel in the mobile phase, remove
them by a pretreatment such as solid phase extraction or
liquid phase extraction.
® 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 - 0.45 um)
prior to injection.
NOTE: The filters specified to ion chromatography should be

used. General use filters may contain anions and it may
cause contaminate the samples.

B Column Handling Precautions

Consider the following points when using the column.

® Observe the pressure, temperature, and flow rate limits given
in “B Specifications”. In particular, do not allow the pressure
to exceed 70 %. The steep pressure change over the column
may cause deterioration.

® Disconnect the column at room temperature without applying
pressure.

® Do not shock the column by banging it or dropping it.

B Flushing the Column

Some kinds of problems may be occurred such as increase of the

column pressure, variation of the retention time, deterioration of

peak shape and reduction of the peak area, when metal ions

(including hydroxide formation etc.), multivalent anions such as

proteins or hydrophobic organic compounds are adsorbed in the

column. In case that these phenomena are observed, it might be

ameliorable by flushing the column.

® Flushing the column is performed by the appropriate solvent
selected one of the three solvents described below based on
the primary factor of the contamination. Deliver the
appropriate flushing solvent onto the column with the pump.

® The method of cleaning the guard column and the analytical
column is the same but wash them separately.

® Place the tube from the exit of the column into a waste bottle
directly in order to prevent the waste solution from flowing
into the detector.

® Set the half of standard analytical flow rate or 0.5 mL/min as
the flow rate for column flushing, unless otherwise specified.
Column pressure may be higher depending on the
contamination or flushing solvent. In case of such higher
pressure, decrease the flow rate to reduce pressure under the
typical pressure.

® Typical flushing period should be one to two hours. After

flushing, deliver enough of the mobile phase to wash out the
flushing solvent completely.

[Flushingsolvent -1]

3
Familingof F~ peak or diminution of PO4 peak intensity.
Deliver mixture of aqueous solution containing 50

mmol/L EDTA-2Na with acetonitrile (10/1, v/v) for
approximately 12 hours. (Subsequent to that, deliver the
mobile phase for 15 minutes at 0.5 mL/min followed by at
the analytical flow rate for around 2 hours. Then, connect
to the suppressor.)

[Flushing solvent -2|
For hydrophobic (multivalent electrolytic) contaminants
Deliver 10-fold concentration of the mobile phase. (Subsequent
to that, deliver the mobile phase for an hour at 0.5 mL/min and
then, connect to the suppressor.)

[Flushing solvent -3

For hydrophobic contaminants
Deliver 5% acetonitrile aqueous solution for 10 minutes

followed by acetonitrile for an hour. (Observe the column
pressure since it may increase. Subsequent to this procedure,
deliver purified water for 30 minutes at 0.5 mL/min and then, the
mobile phase for an hour at the same flow rate followed by
connecting to the suppressor.)

100% acetonitrile is only for column flushing. For normal use, the
maximum of acetonitrile is 10%. Column flushing should be
performed only when it is necessary. Arbitrary flushing with
different type of solvents may cause reduction of column
performance or rise in pressure due to degradation of the resin.
Further, these column flushing procedures may not guarantee
recovery of the column performance.

NOTE: For suppressor system, prior to the column flushing process, place
the tube from the exit of the column into a waste bottle directly in
order to prevent the waste solution from flowing into the
suppressor. After the flushing, deliver enough of the mobile
phase to wash remaining solution before the sup- pressor is

connected. In case that solution containing EDTA flows into a
suppressor, the suppressor may be clogged.

NOTE: The column cannot be regenerated if it is heavily
contaminated. Use the guard column and replace it at regular
interval to prevent from contamination.

B Column Storage

When the column is not used in a short term, disconnect it form
the instrument and cap both ends with the provided stop-plugs
and keep in a room under stable ambient temperature. Do not
store in the place where it may be under higher temperature or the
mobile phase may freeze. If column is not used and stored within
one month, it is not necessary to replace the mobile phase. In case
of long-time storage more than one month, it is recommended to
replace the filled mobile phase into new one at regular interval.

NOTE: The packing material cannot be regenerated if it is completely
dried. Seal both ends of the column firmly for storage dried.
Seal both ends of the column firmly for storage.

B Technical Support

It is the customer’s responsibility to develop and validate
analytical conditions for a particular application. However,
Shimadzu offers technical support by e-mail and phone for
customers who need help.

Write specific questions to analytic@group.shimadzu.co.jp or

call your local representative.

* The contents of this instruction sheet are subject to change without notice.
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