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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work of
preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which
a technical committee has been established has the right to be represented
on that committee. International organizations, governmental and non-
governmental, in liaison with ISO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote.

International Standard ISO 14911 was prepared by Technical Committee
TC 147, Water quality, Subcommittee SC 2, Physical, chemical,
biochemical methods.

Annexes A and B of this International Standard are for information only.
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Introduction

The essential minimum requirements of an ion chromatographic system
applied within the scope of this International Standard are given in
clause 5.

The diversity of the appropriate and suitable assemblies and the procedural
steps depending on them permit a general description only.

Further information on the analytical technique is given in the normative
references (see clause 2) and the bibliography.
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Water quality — Determination of dissolved Li +, Na+, NH4
+, K+, Mn2+,

Ca2+, Mg2+, Sr2+ and Ba 2+ using ion chromatography — Method for
water and waste water

1 Scope

This International Standard specifies a method for the determination of the dissolved cations Li+, Na+, NH4
+, K+,

Mn2+, Ca2+, Mg2+, Sr2+ and Ba2+ in water (e.g. drinking water, surface water, waste water).

An appropriate pretreatment of the sample (e.g. dilution) and the application of a conductivity detector (CD) make
the working ranges given in table 1 feasible.

The applicability of the method for waste water samples should be proved in each case.

Table 1 — Working ranges of the analytical method

Cation Typical working range with 10 µl loop

mg/l1)

Lithium 0,01 to   1

Sodium 0,1  to  10

Ammonium 0,1  to  10

Potassium 0,1  to  10

Manganese 0,5  to  50

Calcium 0,5  to  50

Magnesium 0,5  to  50

Strontium 0,5  to  50

Barium 1    to 100

1) The working range is limited by the ion-exchange capacity of the separator column.
If necessary, the sample shall be diluted to meet the working range, or use a 100 µl loop
for lower working ranges.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this
International Standard. At the time of publication, the editions indicated were valid. All standards are subject to
revision, and parties to agreements based on this International Standard are encouraged to investigate the
possibility of applying the most recent editions of the standards indicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.
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ISO 5667-1:1980,  Water quality — Sampling — Part 1: Guidance on the design of sampling programmes.

ISO 5667-2:1991,  Water quality — Sampling — Part 2: Guidance on sampling techniques.

ISO 5667-3:1994,  Water quality — Sampling — Part 3: Guidance on the preservation and handling of samples.

ISO 6058:1984,  Water quality — Determination of calcium content — EDTA titrimetric method.

ISO 6059:1984,  Water quality — Determination of the sum of calcium and magnesium — EDTA titrimetric method

ISO 6333:1986,  Water quality — Determination of manganese — Formaldoxime spectrometric method.

ISO 7980:1986,  Water quality — Determination of calcium and magnesium — Atomic absorption spectrometric
method.

ISO 8466-1:1990,  Water quality — Calibration and evaluation of analytical methods and estimation of performance
characteristics — Part 1: Statistical evaluation of the linear calibration function.

ISO 8466-2:1993,  Water quality — Calibration and evaluation of analytical methods and estimation of performance
characteristics — Part 2: Calibration strategy for non-linear second order calibration functions.

3 Interferences

3.1   Organics such as amino acids and aliphatic amines can interfere with the determination of inorganic cations.

3.2   If a strong complexing agent such as pyridine-2,6-dicarboxylic acid (PDA) is not present in the mobile phase,
and if the suppressor technique is not used, cross interferences from other cations like Zn2+ , Ni2+, Cd2+ etc. can
occur.

3.3   Cross-sensitivities with other cations, e.g. manganese, are dependent on the selectivity of the separator
column used. If the quality requirements in clause 8 are not achieved, the sample shall be diluted.

3.4   Cross-sensitivities in the determination of NH4
+ and Na+ can occur when there are large differences in

concentration.

3.5   Solid material and organic compounds (such as mineral oils, detergents and humic acids) shorten the lifetime
of the separator column. They are therefore eliminated from the sample (9.3).

4 Principle

Liquid chromatographic separation of Li+, Na+, NH4
+, K+, Mn2+, Ca2+, Mg2+, Sr2+ and Ba2+ by means of a separator

column. A low-capacity cation exchanger is used as the stationary phase, and usually, aqueous solutions of mono-
and dibasic acids as mobile phases (eluent, see 6.16).

These cations are detected by conductivity. It is essential that the eluents have a sufficiently low conductivity. For
this reason, a conductivity detector (CD) is often combined with a suppressor device (e.g. an anion exchanger)
which will reduce the conductivity of the eluent and transform the separated cations into their corresponding bases.

In the conductivity detection without chemical suppression, the difference between the ion equivalent conductivities
is measured directly after the column. This difference should be as high as possible and the detector cell
temperature should be stabilized within  ± 0,1 °C.

The concentration of the respective cations is determined by a calibration of the overall procedure. Particular cases
can require calibration by means of standard addition (spiking).
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