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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 ISQ_also take part in the work 1SQ collahorates 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 castingd 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, Watgr quality,
Subcommittge 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 requrred between flow injection analysrs (FIA) [1 2], and continuous row analysis (CFA) [3]. Both
- s C analytes in
the samplg react W|th the reagent solutrons on the|r way through the manrfold The sample prepartron may be
integrated|in the manifold. The amount of reaction product is measured in a flow detector (e.g. photoineter, or ion-
selective glectrode). The detector produces a signal from which the concentration of the parameter is dalculated.

It should Qe investigated whether and to what extent particular problems will require the(specification| of additional
marginal gonditions.

© 1SO 2000 — Al rights reserved \
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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 gre 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 (ineluding leachates) containing chloride in
the conceptration range from 1 mg/l to 1 000 mg/l. On a case-by-casg~basis the range of the anglysis can be
changed.

After dilutipn, samples with a chloride concentration > 1 000 mg/l can"also be analysed.

The meth@d with potentiometric detection is also applicable toturbid and/or coloured samples.

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

2 Normative reference

The followfjng normative document gontains provisions which, through reference in this text, constitute [provisions of
this Internptional Standard. For dated references, subsequent amendments to, or revisions of, this gublication do
not apply.|However, parties tocagreements based on this International Standard are encouraged to investigate the
possibility jof applying the mostrecent edition of the normative document indicated below. For undatefl references,
the latest edition of the normative document referred to applies. Members of ISO and IEC maintain registers of
currently valid International Standards.

ISO 3696:11987, Water for analytical laboratory use — Specification and test methods.

3 Determimation of chioride by fftow amalysis (FiAand CFA) with photormetric 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], [3], [6]

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

staff.

© 1SO 2000 — All rights reserved
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3.2

The analysis

2000(E)

Interferences

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 silfide ions are expected (in surface, waste and drain waters), the sample should be treated

of hydro

c) the natunal colour of the sample.

In this case dilution of the sample or in-line dialysis is recommended.

Filtration of t
surface and

The pH of th

The self-abs
(3.6.5), the 1
can be integ
and without
between the

Watgr, of grade 1, in accordanee-with ISO 3696.

jen peroxide (3.3.7) per 100 ml of sample and analysed after at least 5 min.

ne sample before analysis is advisable for samples with particle sizes-larger than 100 pm (fc
vaste waters), otherwise the particles in the sample may clog thé transport tubes.

e sample shall be adjusted to a value between pH 3 and pH_10.

ignal of the sample in a parallel channel without the admixture of the reagents. The parall
ated into the flow system (3.4.1 or 3.4.2). In this«¢ase the difference between the two respd
addition of reagents) is used for the calculatian of results (in accordance with 3.7). The
two measured signals is used in equation (2)(3.7).

ENts

required shall be of recognized analytical grade.

ury(ll) thiocyanate,Hg(SCN),.

fal regulationss-
anol, CH30OH.

- Methanol is toxic and should be handled with care.

vith 0,5 ml

r example

brbance of the sample matrix can be compensated for by measuring, in addition to the sample signal

el channel
nses (with
difference

— Volatile and™~solid wastes containing mercury should be discarded in accord@nce with

3.3 Reagq
All chemicals
3.3.1
3.3.2 Merq
WARNING .
environmen
3.3.3 Meth
WARNING S
3.34
3.35
3.3.6 Sodi
3.3.7
3.3.8

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

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

um chloride, NaCl, dried at 105 °C + 5 °C.

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

Detergent solution, polyethyleneglycol dodecyl ether, HO-CH,CH,-O-C4,H .

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) Beforg 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 [L000 ml with
water.

The solutipn is stable for one year.

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

Add 5 ml gf stock solution | (3.3.10) in a 500 ml volumetric flask and-make up to volume with water.
The solutipn 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.inyFigure 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-.(373.4) 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 calibratien/solutions by diluting stock solution I or Il (3.3.10 or 3.3.11).

Use a mirnfimum_of at least five calibration standards per working range. For example, if six standands are used,
proceed fgr thesworking ranges | to 1l 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.

© I1SO 2000 — All rights reserved 3
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The mass concentrations of chloride in these calibration solutions are 10 mg/l, 30 mg/l, 50 mg/l, 60 mgl/l,
80 mg/l and 100 mg/l respectively. These calibration solutions are stable for one month.

c)

Range | (100 mg/l to 1000 mg/l):

Pipette 1 ml, 3 ml, 5ml, 6 ml, 8 ml, and 10 ml respectively of stock solution | (3.3.10) 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 100 mg/l, 300 mg/l, 500 mg/l,
600 mg/l, 800 mg/l and 1000 mg/l respectively. These calibration solutions are stable for three months.

NOTE O

3.4 Appaj

3.4.1 Flow
The flow inje
3411
3412
3.4.1.3
3414

3.4.15
inert materia

3.4.1.6
3.4.1.7
In general, p

3.4.1.8

3.4.2 Cont
The continud

34.2.1

atus

injection analysis system (FIA)

Ction system shall consist of the following basic components (see Figures-B.1 and B.2).
Reagent containers.

L ow-pulse pump.

Calibrated chemically resistant pump tubes, if required:

Sample injection system with an injection volume 0f 20 pl to 100 pl.

Transport tubes (internal diameter 0,5 mm to;0;8 mm), tube connections and T-conn

and with minimum dead volumes.

Photometer with flow cell, wavelength range 450 nm to 480 nm.
Registration unit (e.g. strip chart fecorder, integrator or printer/plotter).
bak height signals are evaluated.

A\utosampler, if required.
nuous flow analysis system (CFA)

us flow syster shall consist of the following basic components (see Figures B.3 and B.4).

Sampler-or other equipment which provides a reproducible sample and liquid transport.

P L Il il aal o 4] <l o £ ok Y
ICT CUTILTTIN AliUTT Taliyt o dic appliitaduic, JroviutTu Uiy CUVET TAAULY UTIT uTlLaut UT CUTICTTIUN AtulT uttitp.

pctions of

3.4.2.2

Réagent containers.

3.4.2.3

3.4.2.4

Low-pulse pump with calibrated chemical resistant pump tubes.

reagent segmentation, with calibrated transport tubes.

3.4.25
necessary.

3.4.2.6

Photometer with flow cell, wavelength range 450 nm to 480 nm.

Inlet connector made of glass or chemically resistant material, with reproducible air-, sample- and

Dialysis cell (with a cellulose membrane, e.g. length 150 mm), if dilution or clean-up of samples is

© 1SO 2000 — All rights reserved
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3.4.2.7 Registration unit (e. g. strip chart recorder, integrator or printer/plotter).
In general peak height signals are evaluated.
3.4.2.8 Autosampler, if required.

NOTE In Figures B.3 and B.4, continuous flow systems with internal diameters of 2 mm (“macroflow”) are described. Similar
systems with an internal diameter of 1 mm ("microflow”) are also allowable.

3.4.3 Additional apparatus

3.4.3.1 Graduated ffasks, nominal capacity 100 mt, 200 miand L 000 mi.

3.4.3.2 Graduated pipettes, nominal capacity 1 ml to 100 ml.

3.5 Sampling and sample pretreatment

Store the pamples in either glass or plastic containers for up to one month. Sample preservation is| not required
(see ISO 5667-3).

3.6 Prokcedure

3.6.1 Pre¢paration of the measurement

a) Assemble the flow analysis system (FIA or CFA) in accordance with the flow diagrams (3.4.1, 3.4.2; Figures
B.1tgB.4).

b) Beforg analysis, insert the tubes of the carrier solutions C1 to C3 (3.3.12, 3.3.13) and the reapent solution
(3.3.9) into the appropriate canisters. Run the system for 10 min. Wait for a stable baseline apd adjust the
baseline to zero.

c¢) When|the baseline shows no more drift,xthe system is ready for analysis. Check the reagent blank in
accorflance with 3.6.3 and calibrate in aceordance with 3.6.4.

3.6.2 Quality requirements for the measuring system

3.6.2.1 Instrument performance check

The absorpance per centimetre of optical pathlength measured for the calibration solutions (3.3.14) shall be in the
range from 0,03 to 2,0.

NOTE If the phetemetric detector does not give any absorbance readings, the absorbance may then be Hetermined by
comparisor with an-external absorbance-measuring spectrometer.

3 6 2 2 DAl cancitivitny adbictmant
.0.4. DTy SCTToTtrv ity aGjaStritetit

If a recorder for the calculation of results is used, transfer the sample probe into a chloride calibration solution
(3.3.14) with the highest concentration of the selected working range (10 mg/Il, 100 mg/l or 1000 mg/l, respectively).
When there is a positive response at the registration unit due to the colour produced from the calibration solution,
adjust the response to read about 95 % of full-scale deflection.

3.6.3 Checking the reagent blank
The reagent solution (3.3.9) shall not exceed an absorbance per centimetre of optical path length of 0,3. Otherwise

consider the water as contaminated with chloride and take alternative steps. The absorbance can be measured by
an external spectrometer.

© I1SO 2000 — All rights reserved 5
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3.6.4 Calibration

Prepare the r
Calibrate eac

To startthe c

equired calibration solutions for each range according to 3.3.14.
h range separately.

alibration, position the output signal to zero.

Calibrate by sequentially applying the calibration solutions and reagent blanks.

Obtain the measured values corresponding to the calibration solutions applied.

The procedu

The following general equation (1) for the quadratic equation (see ISO 8466-2) shall apply.
y=cp[ + bp + a
where
y is|the measured value, in terms of instrument-related units (absorbance or a unit proportig
alhsorbance);
p is|the mass concentration, in milligrams per litre, of chloride.in the calibration solutions;
a is|the ordinate intercept of the calibration function, in terms of instrument-related units;
b is|the parameter of the calibration function in termssef instrument-related units (I/mg);
¢ second-order parameter of the calibration fupction in terms of instrument-related units (12/mg?)
3.6.5 Meagurement
Analyse the samples in the same way as the calibration solutions with the flow analysis system FIA or

or 3.4.2) res|

Dilute the s3
selected wor

Verify the va
after 20 sam
If necessary

e for the calibration and the analysis of samples (3.6.5) shall be the same.

ectively.

King range.

bles, using onecalibration solution each for the lower and upper parts of the respective work
Fecalibratethe system.

3.7 Calcu

ation of results

€Y

nal to the

CFA (3.4.1

imple, or use another~working range, if the mass concentrations exceed the validity rapge of the

lidity of the calibnation function of the selected working range after each sample series, af the most

ing range.

Determine the mass concentration of chloride in the measuring solution using the measured value o

described in

3.6.5 from the calibration function (1) (3.6.4).

btained as

For the calculation use the appropriate calibration function. Do not extrapolate beyond the working range selected.
Calculate p from equation (2):

1

p =—(b/2c) - [(b/ZC)2 -(a- y)/c}E

)

For the explanation of the symbols in this equation, see 3.6.4, equation (1). All dilution steps shall be taken into

account in th

e calculation.
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4 Determination of chloride by flow analysis (FIA and CFA) with potentiometric
detection

4.1 Principle
For FIA the sample is injected, via an injection valve, into a carrier stream. For CFA the sample is mixed with a

carrier stream. The carrier stream containing the sample is mixed with a buffer solution. The chloride ions are
determined by a specific chloride-ion-selective electrode (with a reference electrode) in a flowcell [7], [8], [9], [10].

4.2 Interferences

lons that |[form insoluble substances with silver (Br—, I=, S27) or ions that form complexes_with silver ions
(CN~, S,Q427) interfere with this method.

If sulfides jare expected, 0,5 ml of hydrogen peroxide (3.3.7) per 100 ml of the water sample’should b¢ added. The
mixture cgn be analysed after 5 min.

If Br—, I7, ICN~ ions are expected up to a concentration of 0,1 g/l, mix the sampte’ (1:2) with a solutipn containing
14,4 g of potassium bromate (4.3.3) and 76 ml of nitric acid 1l (4.3.4) in 1000-ml of water. After 10 mip the sample
can be anglysed.

4.3 Redgents
43.1 General
See 3.3.1|In addition to the reagents listed in 3.3 the following reagents of "analytical grade quality” arg required.
4.3.2 Pofassium nitrate, KNO5,
4.3.3 Pofassium bromate, KBrO5
4.3.4 Nifric acid I, c(HNOg) = 1 mol/l.

4.3.5 Cgfrier solution for the FIA method for ranges I to Ill (C4 in Figure B.5).

If there afe no interfering ions™(see 4.2) present in the sample, use water as carrier solution C4] If there are
interferinglions (see 4.2) present in the sample, make up the carrier solution C4 as follows:

In a 1004 ml volumetric flask dissolve 7,2 g of potassium bromate (4.3.3) and 38 ml of nitric aciq Il (4.3.4) in
approximdtely 800-m of water. Make up to volume with water.

This solutiprcshall be prepared fresh daily.

4.3.6 lonic strength adjustment buffer (ISA) solution for FIA (P1 in Figure B.5)

43.6.1 FIAISA solution for samples without interfering ions (see 4.2)
a) Forranges lll and Il (1 mg/l to 10 and 10 mg/l to 100 mg/I chloride):

In a 1000 ml volumetric flask dissolve 3 ml of nitric acid Il (4.3.4) and 10,1 g of potassium nitrate (4.3.2) in
approximately 800 ml of water. Make up to volume with water.

This solution may be stored for one month.

b) For range | (100 mg/l to 1000 mg/l):

© I1SO 2000 — All rights reserved 7
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In a 1000 ml volumetric flask dissolve 50,5 g of potassium nitrate (4.3.2) and 3 ml of nitric acid 1l (4.3.4) in
approximately 800 ml of water. Make up to volume with water.

This solution may be stored for one month.

4.3.6.2

FIA ISA solution for samples with interfering ions (4.2) in the range (1 mg/l to 1000 mg/l CI")

In a 1000 ml volumetric flask dissolve 7,2 g of potassium bromate (4.3.3) and 38 ml of nitric acid Il (4.3.4) in

approximatel

This solution

4.3.7 lonic
1000 mg/l ch

43.71 C§

In a 1000 n
approximate

This solution

43.7.2 C§

In a 1 000 n
approximate

This solution
4.4 Appal

441 Flow

The flow inje
or 3.4.2. (Se

Instead of a
with high img

4.4.2 Addi

The requirenjents given in 3.4.3 apply.

4.5 Samp

y 800 ml of water. Make up to volume with water.

shall be prepared fresh daily.

strength adjustment buffer (ISA) solution for CFA (P2 in Figure B.6) for all
loride).

ranges

FA ISA for samples without interfering ions (4.2)

| volumetric flask dissolve 3 ml of nitric acid Il (4.34) and 50,5 g of/potassium nitrate
y 900 ml of water, add 1 ml of detergent solution (3.3.8) and fill to the mark with water.

may be stored for one month.

FA ISA for samples with interfering ions (4.2)

| volumetric flask dissolve 38 ml of nitric acid Il (4.3.4), and 7,2 g of potassium bromate
y 900 ml of water, add 1 ml of detergent solution (3:3:8) and make up to volume with water.

shall be prepared fresh daily.
atus

analysis system (FIA and CFA)

ction system or the continupus-flow system, respectively, consists of the components outlin
e Figures B.5 and B.6, and also Note in 3.4.2.8).

bhotometer, a specific.ehloride-ion-selective electrode with a reference electrode and a milli
edance inlet (> 1dM&) are required.

ional apparatus

(I mg/l to

(4.3.2) in

(4.3.3) in

bpd in 3.4.1

Voltameter

ling

The requirements given in 3.5 apply.

4.6 Procedure

4.6.1 Preparation of the measurement

Before starting the analysis, stabilize the baseline by pumping the required solutions (4.3.5, 4.3.6, 4.3.7) through
the system for approximately 10 min.

When the baseline shows no more drift, the system is ready for sample analysis.

© 1SO 2000 — All rights reserved
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4.6.2 Quality requirements for the measuring system
a) Ranges|landll:

For calibration solution series (3.3.14) with mass concentrations of 10 mg/l and 100 mg/l, and of 100 mg/l and
1000 mgl/l, the potential difference shall be at least 55 mV.

b) Range llI:

For calibration solutions (3.3.14) with mass concentrations of 1 mg/l and 10 mg/l, the potential difference shall
be at least 25 mV.

4.6.3 Calibration

After testing the flow-through system (see 4.4.1) position the output signal, as specified by, the manufacturer, to
zero.

Choose the appropriate range (I, 1l or Ill) and prepare the calibration solutions (3.3:14). Calibratgd each range
separatelyf.

Calibrate by sequentially applying the calibration solutions and reagent blanksinstead of a sample water (3.3.1) is
used].

Obtain th¢ measured values corresponding to the calibration solutiens used by the manufacturgr's specified
procedure} as long as it matches the procedure described in this Intérnational Standard.

The test cpnditions for the calibration and the measurement:0f samples (3.6.5) shall be the same. The magnitude
of the measurement signal is a function of the mass concentration of chloride. The following general gquations (3)
and (4) shpll be used. For the use of a combined range 0fZ10 mg/l to 1000 mg/l, see annex C.
a) Rangaq Il (1 mg/l to 10 mg/l):
y:Cp2+bp+a 3)
b) Rangds | (100 mg/l to 1000 mg/l) and'H (10 mg/l to 100 mg/l):
y =|dIlgp+e 4)
where
Y, pla, b, c see 3.6:4

e is\the ordinate intercept of the calibration function (4), in terms of instrument-related junits;

d is the slope of the logarithmic calibration curve (4).

If the calibration solutions (3.3.14) are diluted previous to the calibration [e.g. by in-line dialysis, see Figure B.6 b)]
the effective chloride concentration shall be considered for the choice of the suitable equation (3) or (4).

EXAMPLE If calibration solutions of range 1l (10 mg/l to 100 mg/l) are diluted 1:10 by an in-line dialyser, equation (3)
should be used.

4.6.4 Measurement

Analyse the samples in the same way as the calibration solutions with the flow system (4.41).

Dilute the sample or use another working range if the mass concentrations exceed the validity range of the selected
working range.

© I1SO 2000 — All rights reserved 9
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After each series of samples, but at least after 20 samples, run a low and a high calibration standard within the
selected working range to check the validity of the calibration function. If necessary recalibrate the system.

47 Calcu

lation of results

Determine the mass concentration of chloride in the sample solution using the measured value obtained as
described in 4.6.4 from the calibration function (3) or (4) (4.6.3).

For calculation of results, use the appropriate calibration function. Do not extrapolate beyond the working range

selected.

If potassium
determine th
measured v3

Calculate pf

a) Rangell

p=-

b) Ranges
lgp=
p =10

If the samplg

(5) or (6) app

bromate (4.3.3) and nitric acid Il (4.3.4) were added to the sample (see 4.2, 4.3.5 an
b potential signal of the reagent blank (see 4.6.3, third paragraph) separately and subttact
lue y [equation (3) or (4)].

om equation (5) or (6):

(1 mg/l to 10 mg/l)

1

b/2c)—[(b/20)2 -(a- y)/c}E

(100 mg/l to 1000 mg/l) and Il (10 mg/l to 100 mg/l)
y—e)/d or
(y-e)/d

s were diluted prior to the measurementife.g. by in-line dialysis, see Figure B.6 b)] choos
ropriate to the effective chloride concentration of the diluted sample;

If a combined range 10 mg/l to 1 000 mg/l was used, consider annex C.

For the explg
taken into ac
5 Expres

Report the rg

EXAMPLE:

nation of the symbols in thése equations refer to 4.6.3, equations (3) and (4). All dilution ste
count in the calculation.

sion of results

sults in milligrams per litre (mg/l) or in grams per litre (g/) to at most two significant figures.

Chloride: 17 mg/l

1.2 g/l

 4.3.6.2),
it from the

(%)

(6)

b equation

Ds shall be

5,4 x 102 mg/l

6 Testreport

The test report shall refer to this International Standard and contain at least the following information:

a)

identity of the water sample;

b) outline of the procedure used;

10
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c) description of the sample preparation;
d) description of the equipment used ;
e) results (in accordance with clause 5);

f) any conditions which may have affected the results.

ISO 15682:2000(E)
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Annex A
(informative)

Performance characteristics

The statistical data in Tables A.1 to A.3 were established in an interlaboratory trial carried out by DIN in November
1996.

The following symbols are used:

p is|the number of laboratory sets;

n is| the number of outlier-free individual analytical values;
o] is| the relative portion of the outliers, in percent;

u is|the true value, by convention;

X is|the total mean;

RR  is|the recovery rate, in percent;

S is|the estimate of the repeatability standard deviation;
CV, ig|the repeatability coefficient of variation;

SR is| the estimate of the reproducibility standard-deviation;
CVR is|the reproducibility coefficient of variation,

Table A.1] — Statistical data for the'determination of chloride with continuous flow analysis (CHA) and
photometric detection, in accordance with ISO 5725-2

Sample _ D n 0 1A X RR s VC, SR VCg
Type of matrix
No. % mg/l | mgl/l % mg/| % mg/l %
1 \Vater @ 9 24 25 491 | 4,89 100 | 0,069 | 1,42 | 0,118 | 2,35
2 $urfaceswater b 10 32 20 142,5 | 137,5 97 1,311 | 0,95 | 3,131 | 2,28
3 \Vaste water © 9 28 22,2 | 4100 | 3904 95 29,15 | 0,75 | 85,78 | 2,20

Water in accordance with grade 1 of ISO 3696, spiked with chloride solution.

T o

River Rhine water.

(9]

Industrial waste water (chemical industry).

d The true values x were obtained by ion chromatography in accordance with ISO 10304-1 or ISO 10304-2.

12 © 1SO 2000 — Al rights reserved
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Table A.2 — Statistical data for the determination of chloride with flow injection analysis (FIA) and
photometric detection, in accordance with 1SO 5725-2

Sample . p n 0 1A X RR S VC, N VCr
N Type of matrix
0. % mg/l | mgll % mg/l % mg/l %

1 Water @ 12 45 0 491 | 4,886 | 100 | 0,117 24 0,236 | 4,82
2 Surface water 10 34 10,5 | 142,5 | 136,1 96 1,087 | 0,80 | 3,279 | 2,41
3 Waste water € 11 36 0 4100 | 3893 95 25,6 0,66 | 68,99 | 1,77
a  Watepin-aceerdanee-with-grade-+-oHS0-3696,-spiked-with-chloride-setution:
b  River|Rhine water.
¢ Industrial waste water (chemical industry).

d The tfue values p were obtained by ion chromatography in accordance with ISO 10304-1 or IS©.10304-2.

Table A.3 — Statistical data for the determination of chloride with flow analysis systems (CFA, and FIA)
and potentiometric detection, in accordance wjth(1SO 5725-2

Sal\rlr:)ple Type of matrix P " ° # § = 3 Ver T Ver
: % mg/I mo/l % mg/I % mg/| %

1 Water @ 8 28 0 4,91 {4,806 98 0,060 | 1,26 | 0,151 | 3,14
2 Surface water b 8 28 0 142,5 | 135,3 95 1,816 | 1,34 | 4,014 | 2,97
3 Waste water € 8 28 0 4100 | 3888 | 94,8 | 43,69 | 1,12 | 10p,7 | 2,82
a  Watef in accordance with grade 1 of ISO 3696, spiked with chloride solution.

b  River|Rhine water.
¢ Indusfrial waste water (chemical industry):

d The tfue values 1 were obtained by-ien. chromatography in accordance with ISO 10304-1 or ISO 10304-2.
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Annex B
(informative)

Examples of flow diagrams

1

15

1,2

2
5 .

Pump (flqwrate, ml/min)

Injector (injection volume 100 ul)

Reaction|colil (length 30 cm, internal diameter 0,5.mm)

Detector
Waste

Carrier s

wavelength 450 nm to 480 nm)

lution 1 (3.3.12) = water

Reagent solution (3.3.9)

Figure

Y— anmplp of a flow diagram for the determination of chlaride range 1 mg/l to 10 g/l,

by FIA and photometric detection (3.4.1)
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1 0,6 /\\
N

5
1 1.8
R 1,5
Key
Il Working range 1l = 10 mg/l to 100 mg/l chloride
| WorkiIg range | = 100 mg/l to 1 000 mg/l chloride
1 Pump|(flowrate, ml/min)
2 Injectdr (injection volume: 50 ul for working range I, 20 ul for working range I)
3 Reaction colil (length 30 cm, internal diameter 0,5 mm)
4  Detecfor (wavelength 450 nm to 480 nm)
5 Wastg
C1 Carrief solution 1 (3.3.12) = water
R  Reaggnt solution (3.3.9)
Figure(B.2 — Example of a flow diagram for the determination of chloride, range 10 mg/l to 1]/000 mg/I,
by FIA and photometric detection (3.4.1)
1
L
G 0,32 y) 3
n: 1,2
R l: 1,4 .,
l: 0,23

S ll: 0,05
Key
Il Working range-lll = 1 mg/l to 10 mg/l chloride
Il WorkiIg fange Il = 10 mg/l to 100 mg/I chloride
1 Pump (flowrate, ml/min)
2 Reaction coil (length 120 cm, internal diameter 2 mm)
3 Detector (wavelength 450 nm to 480 nm)
4  Waste
G Segmentation gas (air)
S Sample
R  Reagent solution (3.3.9)

Figure B.3 — Example of a flow diagram for the determination of chloride, range 1 mg/l to 100 mg/I,

by CFA and photometric detection (3.4.2)

© 1SO 2000 — All rights reserved
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1
G 0,32 2 3
6
s ] o L 5
a3 1
- 6
G 0,32
R 1,2
Key
1 Punmp (flowrate, ml/min)
2 Realtion colil (length 30 cm, internal diameter 2 mm)
3 Dialyser (length approximately 15 cm)
4 Realtion coil (length 120 cm, internal diameter 2 mm)
5 Detgctor (wavelength 450 nm to 480 nm)
G Segmentation gas (air)
S Sanjple
R Reapgent solution (3.3.9)
Cc2 Cartlier solution 2 (3.3.13)
C3 Cartlier solution 3 (3.3.13)
Figure B.4 — Example of aflow diagram for the determination of chloride, range 100 mg/l to 1 000 mg/l,
by CFA and photometric detection (3.4.2)
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