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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. 1ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

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.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 15682 was prepared by Technical Committee ISO/TC 147, Water quality,
Subcommittee SC 2, Physical, chemical and biochemical methods.

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

Methods using flow analysis automatize wet chemical procedures and are particularly suitable for the processing of
many analytes in water in large sample series at a high analysis frequency (up to 100 samples per hour).

Differentiation is required between flow injection analysis (FIA) [1, 2], and continuous flow analysis (CFA) [3]. Both
methods share the feature of automatic dosage of the sample into a flow system (manifold) where the analytes in
the sample react with the reagent solutions on their way through the manifold. The sample preparation may be
integrated in the manifold. The amount of reaction product is measured in a flow detector (e.g. photometer, or ion-
selective electrode). The detector produces a signal from which the concentration of the parameter is calculated.

It should be investigated whether and to what extent particular problems will require the specification of additional
marginal conditions.
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INTERNATIONAL STANDARD ISO 15682:2000(E)

Water quality — Determination of chloride by flow analysis (CFA
and FIA) and photometric or potentiometric detection

1 Scope

This International Standard specifies two methods for the determination of chloride by flow analysis. The two basic
methods are covered in separate clauses as follows:

a) Clause 3: Determination of chloride by flow analysis and photometric detection.
b) Clause 4: Determination of chloride by flow analysis and potentiometric detection.

Both methods are applicable to the analysis of water and waste water (including leachates) containing chloride in
the concentration range from 1 mg/l to 1 000 mg/l. On a case-by-case basis the range of the analysis can be
changed.

After dilution, samples with a chloride concentration > 1 000 mg/l can also be analysed.
The method with potentiometric detection is also applicable to turbid and/or coloured samples.

NOTE From the ecological point of view, the potentiometric method is preferable because it avoids the use of toxic
reagents. When the photometric method is applied, volatile and solid wastes containing mercury should be discarded in
accordance with environmental regulations.

2 Normative reference

The following normative document contains provisions which, through reference in this text, constitute provisions of
this International Standard. For dated references, subsequent amendments to, or revisions of, this publication do
not apply. However, parties to agreements based on this International Standard are encouraged to investigate the
possibility of applying the most recent edition of the normative document indicated below. For undated references,
the latest edition of the normative document referred to applies. Members of ISO and IEC maintain registers of
currently valid International Standards.

ISO 3696:1987, Water for analytical laboratory use — Specification and test methods.

3 Determination of chloride by flow analysis (FIA and CFA) with photometric detection

3.1 Principle

When using FIA, the sample is injected into a continuous flowing carrier stream (water) through an injection valve.
When using CFA, the sample is pumped into the carrier stream via a peristaltic pump. Depending on the
concentration of the sample, the sample is diluted with water. A reagent solution (mercury thiocyanate iron(lll)
nitrate solution), also pumped by the peristaltic pump, is then mixed with the sample stream. The thiocyanate,
which is liberated by the chloride, reacts with the iron(lll) ions to form a red-coloured iron(lll) thiocyanate complex

[4], [5], [6].

It is absolutely essential that the tests described in this International Standard be carried out by suitably qualified
staff.
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3.2 Interferences

The analysis is subject to interferences as follows:

a) chemicals which liberate thiocyanate (i.e. the mercury thiocyanate), for example bromide and iodide ions;
Bromide causes interference when present in concentrations exceeding 30 mg/l. The mass concentration of
bromide and iodide can be determined in terms of chloride equivalents, and the result can be considered in the

calculation procedure (3.7).

b) chemicals which form a coloured product with the reagent used in the analysis (e.g. thiocyanate and sulfide
ions);

When sulfide ions are expected (in surface, waste and drain waters), the sample should be treated with 0,5 ml
of hydrogen peroxide (3.3.7) per 100 ml of sample and analysed after at least 5 min.

c) the natural colour of the sample.
In this case dilution of the sample or in-line dialysis is recommended.

Filtration of the sample before analysis is advisable for samples with particle sizes larger than 100 um (for example
surface and waste waters), otherwise the particles in the sample may clog the transport tubes.

The pH of the sample shall be adjusted to a value between pH 3 and pH 10.

The self-absorbance of the sample matrix can be compensated for by measuring, in addition to the sample signal
(3.6.5), the signal of the sample in a parallel channel without the admixture of the reagents. The parallel channel
can be integrated into the flow system (3.4.1 or 3.4.2). In this case the difference between the two responses (with

and without addition of reagents) is used for the calculation of results (in accordance with 3.7). The difference
between the two measured signals is used in equation (2) (3.7).

3.3 Reagents

All chemicals required shall be of recognized analytical grade.
3.3.1 Water, of grade 1, in accordance with ISO 3696.
3.3.2 Mercury(ll) thiocyanate, Hg(SCN),.

WARNING — Volatile and solid wastes containing mercury should be discarded in accordance with
environmental regulations.

3.3.3 Methanol, CH30OH.

WARNING — Methanol is toxic and should be handled with care.

3.3.;’4 Nitric acid I, HNOg, p = 1,4 g/ml, mass fraction = 65 %.

3.3.15 Iron(lll) nitrate nonahydrate, Fe(NO3)5- 9H,0.

3.3.6 Sodium chloride, NaCl, dried at 105 °C = 5 °C.

3.3.7 Hydrogen peroxide, H,0,, p = 1,11 g/ml, mass fraction = 30 %.

3.3.8 Detergent solution, polyethyleneglycol dodecyl ether, HO-CH,CH,-O-C5,H 5.

Freezing range 33 °C to 41 °C, solution, mass fraction = 30 %.
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The solution is stable for one month.

3.3.9 Reagent solution (R in Figures B.1 to B.4).

a) Dissolve 31 g of iron(lll) nitrate nonahydrate (3.3.5) in approximately 500 ml of water.

b) Ina 1000 ml volumetric flask dissolve 0,62 g of mercury thiocyanate (3.3.2) in 150 ml of methanol (3.3.3) while
constantly stirring. Add 100 ml of water (3.3.1), 3,4 ml of nitric acid | (3.3.4), and the above-mentioned aqueous
solution of iron nitrate. Make up to volume with water (3.3.1). Stir the solution for 2 h and filter.

The solution is stable for three months in a dark place.
c) Before analysis, degas the reagents for 10 min, e.g. by membrane filtration (under pressure).

3.3.10 Chloride stock solution I, p =10 000 mg/l.

Dissolve 16,50 g £ 0,05 g of sodium chloride (3.3.6) in water (3.3.1) and make up to a volume of 1000 ml with
water.

The solution is stable for one year.

3.3.11 Chloride stock solution Il, p = 100 mg/l.

Add 5 ml of stock solution | (3.3.10) in a 500 ml volumetric flask and make up to volume with water.
The solution is stable for three months.

3.3.12 Carrier solution for FIA (C1 in Figures B.1 and B.2).

Water (3.3.1) shall be used.

3.3.13 Carrier solutions for CFA (C2 and C3 in Figure B.4).

— C2: Dilute 8 ml of nitric acid | (3.3.4) in approximately 900 ml of water in a 1000 ml volumetric flask. Add 1 ml
of detergent solution (3.3.8) and make up to volume with water.

— C3: Dilute 4 ml of nitric acid | (3.3.4) in approximately 900 ml of water in a 1000 ml volumetric flask. Add 1 ml
of detergent solution (3.3.8) and make up to volume with water.

3.3.14 Calibration solutions.
Prepare the calibration solutions by diluting stock solution | or Il (3.3.10 or 3.3.11).

Use a minimum of at least five calibration standards per working range. For example, if six standards are used,
proceed for the working ranges | to Il as follows:

a) Range Il (1 mg/l to 10 mg/l):

Pipette 1 ml, 3 ml, 5ml, 6 ml, 8 ml, and 10 ml respectively of stock solution Il (3.3.11) into a series of 100 ml
volumetric flasks. Make up to volume with water.

The mass concentrations of chloride in the resulting calibration solution are 1 mg/l, 3 mg/l, 5 mg/l, 6 mg/l,
8 mg/l, and 10 mg/l respectively. These calibration solutions are stable for one week.

b) Range Il (10 mg/l to 100 mg/l):

Pipette 10 ml, 30 ml, 50 ml, 60 ml, 80 ml, and 100 ml respectively of stock solution Il (3.3.11) into a series of
100 ml volumetric flasks. Make up to volume with water.
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