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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.
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Introduction

Methods using flow analysis automated wet chemical procedures are particularly suitable for the
determination of many analytes in water in large sample series at a high analysis frequency.

Analyses can be performed by segmented flow injection analysis (SFIA) using the feature of an automatic
dosage of the sample into a flow system (manifold) where the analyte in the sample is digested with
ultraviolet radiation at 312 nm and the reagent solutions on its way through the manifold. The reaction

product is measured by a flow detector (for example amperometer).

Specjation of cyanide species can he inferred hy comparing free cyanide in accordance with

ISO 17690:2015, available weak and dissociable cyanide in accordance with ISO 20950
cyanjide using this method.

1, and total
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Water quality — Determination of total cyanide —
Method using segmented flow injection, in-line ultraviolet
digestion analysis by gas diffusion and amperometric
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constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 3696, Water for analytical laboratory use — Specification and test methods

ISO 5667-3, Water quality — Sampling — Part 3: Preservation and handling of water samples

ISO 8466-1, 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, Water quality — Calibration and evaluation of analytical methods and estimation of
performance characteristics — Part 2: Calibration strategy for non-linear second-order calibration

func

tions
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and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

31

total cyanide

ISO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at http://www.electropedia.org/
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anide (HCN) gas diffuses through a hydrophobi¢ gas diffusion membrane into an alk
eam where the CN™ is captured and sent tovan amperometric flow cell detector w
ng electrode. In the presence of cyanide, silver electrode surface is oxidized at the ap
Lpp = 0,0 V vs. the reference electrode). The'anodic current measured is proportional t
n of cyanide in the standard or sample‘injected.

and sample data are processed vith the instrument's data acquisition software.
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5.2

Interferences by sulfide

Sulfide will diffuse through the gas diffusion membrane and can be detected in the amperometric
flow cell, causing the measurement to be biased high. Oxidized products of sulfide can also rapidly
convert CN™ to SCN™ at a high pH. A two-stage process is specified for sulfide removal. The initial lead
carbonate (6.9.4) addition treatment stage and filtration shall be carried out as soon as possible. The
sulfide removal and acidification reagent (6.8.14) is specified in this method. Its use will ensure removal
of sulfide interference up to 50 mg/1 of sulfide. This shall be applied and analysis completed within 24 h
of taking the sample (see Clause 8).

NOTE In the absence of sulfide in the samples 0,1 mol/1 HCI (6.2) as acidification as practiced in the original
USEPA method 1677 can also be used.
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6 Reagents

WARNING — Cyanide solutions and wastes are toxic. Waste containing these substances shall
be removed appropriately. Perform work in a fume hood. Avoid contacting cyanides with acids
and aeration. Harmful if swallowed and if inhaled, very toxic to aquatic life with long lasting
effects. Handle carefully using personal protective equipment and dispose properly. Oxidation
of cyanide wastes is commonly used for cyanide waste detoxification. Calcium hypochlorite is
suitable at pH 10, using proper ventilation to capture any cyanogen chloride generated.

Use only reagents of recognized analytical grade.

6.1 | Water, grade 1, as specified in ISO 3696.

6.2 | Sodium hydroxide solution I, acceptor solution, ¢(NaOH) = 0,1 mol/l.
6.3 | Sodium hydroxide solution II, c((NaOH) = 1,0 mol/L.

6.4 | Sodium hydroxide solution III, c(NaOH) = 0,01 mol/L

6.5 | Potassium cyanide, KCN.

6.5.1 Potassium cyanide solution, KCN, p(CN) =1 000 mg/{, (see Annex B).

Diss¢lve (2 503 + 1) mg of potassium cyanide, KCN, (6,5), in sodium hydroxide solution [II (6.4) in a
1 OO(E) ml graduated flask and make up to volume With sodium hydroxide solution III (6.4). Sodium
cyanjide (1 884 mg) may be substituted for potassium cyanide for stock solution preparatign.

This|solution is stable for six months at (5 * 3)-°C, if stored in the dark or brown bottles.

Alternatively, a potassium tetracyanozineate (2 380 mg/1) solution (6.6.1) may be used.

6.5.1 Cyanide solution I, p(CN) = 1¢'mg/l.

Pipette 1,00 ml of the potassitim cyanide solution (6.5.1) in a 100 ml graduated flask gnd bring to
volujne with sodium hydroxide solution III (6.4).

This|solution is stable farpne week at (5 + 3) °C, if stored in the dark or brown bottles.

NOTE 1 Some lab@ratories substituted sodium cyanide for potassium cyanide for stock solution preparation
during the interlaboeratory test for ISO 20950-1.

6.6 | Potassium tetracyanozincate, K,Zn(CN),.

6.6.1 “Potassium tetracyanozincate solution, K,Zn(CN),, p(CN) = (1 000 + 2) mg/]l, cpommercially
available.

This solution is stable for six months at (5 + 3) °C, if stored in the dark.

6.6.2 Potassium tetracyanozincate solution I, p(CN) = 10 mg/1.

Pipette 1,00 ml of the potassium tetracyanozincate solution (6.6.1) in a 100 ml graduated flask and
bring to volume with sodium hydroxide solution III (6.4).

This solution is stable for one week at (5 * 3) °C, if stored in the dark or brown bottles.

© IS0 2020 - All rights reserved 3
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6.7 Calibration solutions

Prepare five to ten calibration solutions with cyanide concentrations, equidistantly distributed
over the working range, either by appropriate dilution of the cyanide solution I (6.5.2) or potassium

tetracyanoz

incate solution I (6.6.2).

If, for example, six calibration solutions should be prepared to cover the range of 5 ug/l to 50 pg/l,
proceed as follows:

Pipette 25 ml of the cyanide solution I (6.5.2) or potassium tetracyanozincate solution I (6.6.2), in a
500 ml graduated flask and make up to volume with sodium hydroxide solution III (6.4). This solution

contains 0,
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the procedy
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Use calibraf
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6.8 Reaggd

6.8.1 Ag/|
Fill the refei
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ons contain nominally 5 pg/l, 15 pg/1, 25 pg/l1, 35 ug/l, 45 pg/l, and 50 pugyl of cy

. Correct calibration solution concentrations based the concentration foufid-on titrati
m cyanide solution (6.5.1) or potassium tetracyanozincate solution (6<6.1) used, follo
re given in Annex B by multiplying the nominal value by p(CN)/1000 and round t
. Or, for example, if six calibration solutions should be prepared to.¢ever the range of 50
proceed as follows:

ated flask and make up to volume with sodium hydroxide/solution III (6.4). This sol
ng/1 cyanide.

00 ml graduated flasks, 1 ml, 3 ml, 5 ml, 7 ml, 9 ml, and 10 ml, respectively, of the a
b mg/l cyanide solution and make up to volume with sodium hydroxide solution III
ons contain nominally 50 pg/l, 150 pg/l, 250 ug/l, 350 pg/l, 450 pg/l, and 500 pg
spectively. Correct calibration solution concentrations based the concentration f
of the potassium cyanide solution (6.5:1), following the procedure given in Annex
the nominal value by p(CN)/1 000 and round to the nearest pg/1.

ion solutions less than or equalyto 500 pg/l for samples with cyanide concentra

nts for the determination of total cyanide

AgCl reference electrode filling solution.

ence electrode.as recommended by the instrument manufacturer.

huth nitrate pentahydrate, Bi(NO3);-5H,0.

6.8.3 Cya11ide electrode stabilization solution, approximately 5 mg/l as CN.

00 ml graduated flasks, 1 ml, 3 ml, 5 ml, 7 ml, 9 ml, and 10 ml, respectively, of-the 3bove
,5 mg/l cyanide solution and make up to volume with sodium hydroxide solution III [6.4).

nide,
on of
wing
b the
ng/l

in a
ition

bove
(6.4).
/1 of
pund
B by

kions

Pipette 500 pl of potassium cyanide solution (6.5.1) or potassium tetracyanozincate solution (6.6.1),
into a 100 ml volumetric flask containing 1,0 ml of sodium hydroxide solution I (6.2). Dilute to volume
with water (6.1).

This solution is stable for one week if stored at (5 + 3) °C.

Lower cyanide concentrations can be used, provided the detector signal is near saturation and sharp,
repeatable peaks are produced.

6.8.4 Hyp

ophosphorous acid, H;PO,, 50 % solution.

© IS0 2020 - All rights reserved
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6.8.5 Iron(II) cyanide stock solution, p(CN) =1 000 mg/L.

Weigh 0,270 5 g K,Fe(CN)4-3H,0 (6.8.12) into a 100 ml volumetric flask. Place 1,0 ml of 1,00 mol/1 NaOH
(see 6.3) in the flask and dilute to volume with water (6.1).

The solution shall be stored in an amber glass bottle under refrigeration at (5 + 3) °C

6.8.6 Iron(II) cyanide intermediate solution, p(CN) = 100 mg/],

Pipette 10,0 ml of the iron(II) cyanide stock solution (6.8.5) into a 100 ml volumetric flask containing
1,0 ml of 1,00 mol/1 NaOH (6.3). Dilute to volume with water (6.1).

The golution shall be stored in an amber glass bottle under refrigeration at (5 + 3) °C.

6.8.7 Iron(ll) cyanide recovery solution, p(CN) = 100 pg/1.

Pipefte 100 pl of iron(II) cyanide intermediate solution (6.8.6) into a 100 ml velumetric flask containing
1,0 npl of 1,00 mol/1 NaOH (6.3). Dilute to volume with water (6.1). Prepare fresh daily.

6.8.8 Iron(III) cyanide stock solution, p(CN) =1 000 mg/1.

Weigh 0,210 9 g of K;Fe(CN), (6.8.11) in a 100 ml volumetric flasK/Place 1,0 ml of 1,00 mol/l NaOH (6.3)
in the flask and dilute to volume with water (6.1).

The golution shall be stored in an amber glass bottle undervefrigeration at (5 + 3) °C.

6.8.9 Iron(Ill) cyanide intermediate solution, p(€N) = 100 mg/1.

Pipette 10,0 ml of the iron(IIl) cyanide stock soltition (6.8.8) into a 100 ml volumetric flask containing
1,0 mpl of 1,00 mol/1 NaOH (6.3). Dilute to volume with water (6.1).

The golution shall be stored in an amber glass bottle under refrigeration at (5 * 3) °C.

6.8.10 Iron(III) cyanide recovery'solution, p(CN) = 100 pg/1.

Pipette 100 pl of iron(III) cyanide intermediate solution (6.8.9) into a 100 ml volumetric flask containing
1,0 ml of 1,00 mol/1 NaOH (6:3). Dilute to volume with water. Prepare fresh daily.

6.8.11 Potassium hexacyanoferrate(III), K;Fe(CN)g
6.8.12 Potassiwn hexacyanoferrate(II) trihydrate, K,Fe(CN),-3H,0.

6.8.13 Sulfuric acid (I), p = 1,84 g/ml, mass fraction 95 % to 97 %.

4—Sulfide removalandacidificati t
6.8-1 I diiU dUIUIIILdlUivUIl 1 Cdgclll.

Add 55 ml of water (6.1), to a 500 ml beaker, then carefully add 55 ml of concentrated sulfuric
acid (6.8.13) to the beaker. Weigh 1 g of bismuth nitrate pentahydrate, Bi(NO3);-5H,0 (6.8.2) and add it
to the 500 ml beaker. Gently, stir the beaker until the bismuth nitrate pentahydrate has dissolved in the
acid solution. Carefully, add approximately 250 ml of water (6.1) to the beaker with stirring and allow
to cool. Then quantitatively transfer the beaker contents to a 1 1 volumetric flask and fill to volume with
water (6.1).

CAUTION — This is an exothermic reaction and the solution will become hot during preparation.

© IS0 2020 - All rights reserved 5
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6.8.15 Total acid reagent.

Carefully add 55 ml of concentrated sulfuric acid (6.8.13) to about 800 ml of water (6.1) ina 1 000 ml
volumetric flask. Cool to room temperature and add 20 ml of hypophosphorous acid (6.8.4). Dilute to

volume and

mix.

WARNING — This is an exothermic reaction and the solution will become hot when preparing

this solutio

n. Use this solution within 48 h of preparation.

6.9 Reagents for sample pre-treatment and preservation

6.9.1 Sod
6.9.2 Acef
6.9.3 Acet
Dissolve 41(]

500 ml) (6.9

6.9.4 Lead carbonate, PbCO3, powder.

Dissolve int

DANGER —
unborn chi
to aquatic |
and dispos

6.9.5 Lead acetate test paper, commercially available.

6.9.6 Sod

DANGER —
very toxic
equipment

6.9.6.1 Sodium arsenite-solution, 5 g/I.

Dissolve 0,5

6.9.7 Pots

um acetate trihydrate, NaC,H;0,:3H,0.
ic acid, CH;COOH.

ate buffer.

gofsodium acetate trihydrate (6.9.1) in 500 ml of water (6.1). Add acéti¢ acid (approxim|
12) to yield a pH of 4,5.

b a concentrated solution prior to use.

Harmful if swallowed or if inhaled, may cause cancer, may damage fertility o
|ld, may cause damage to organs through prolonged or repeated exposure, very

e properly.

um arsenite, NaAsO,, powder.

Fatal if swallowed or-in“contact with skin; toxic if inhaled; may cause cai
[0 aquatic life with longlasting effects. Handle carefully using personal prote
and dispose properly,

g sodium agsenate on 100 ml of water.

i ssium-iodide starch test paper, commercially available.

ately

- the
toxic

ife with long lasting effects. Handle carefully using personal protective equipment

hcer;
rtive

7 Apparatus

7.1 Segmented flow analysis system.

A suitable example of the system is shown in Figure A.1. Alternative systems are also applicable if the
requirements in Clause 9 are achieved.

7.1.1 Autosampler or another device, allowing a reproducible introduction of the sample.

7.1.2 Reagent reservoirs.

© IS0 2020 - All rights reserved
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7.1.3 Low pulsation pump, with specific chemically inert pump tubes, for flow rates as shown in
Table 1 as an example.

7.1.4 Gas diffusion cell, with hydrophobic semipermeable membrane from e.g. polypropylene or
PTFE, typical thickness 90 um to 200 um, pore size 0,1 pm to 1 pm, and minimum area of 150 mm? in
contact with acceptor solution.

The gas diffusion membrane should be replaced when the baseline becomes noisy, or every one to
two weeks.

7.1. U\ digncfnr, witha 312 nm ]:\mp and UV transparent r‘]igpch'nn coil

7.1.4 Manifold with highly reproducible dosing of sample and reagents, with |appropriate
trangport systems and connection assemblies made of chemically inert polymers.

7.1.7 Amperometric detector, with flow cell, to include a silver working electrode} a Ag/AgCl
reference electrode, and a Pt or stainless steel counter electrode.

7.1.8 Recording unit, for example strip chart recorder, integrator of printer/plotter.

As an example, instrument settings are shown in Table 1. In general, signal peak height is measured.
Use the computer hardware and software recommended by.the instrument manufacturgr to control
the apparatus and to collect data from the detector.

7.2 | Additional apparatus, materials and measuring device.
7.2.1 Syringe membrane filter assembly, witl'membrane filters, pore size 0,45 pm.

7.2.2 pH meter and electrode, capable.of measuring +0,1 pH units.

8 $ampling and sample preparation

8.1 | Oxidizing agent

Acidify KI starch paper (629.7) by moistening with acetate buffer (6.9.3). Add a drop of the shmple to the
test paper as soon asthe sample is collected; a blue color indicates the need for treatment] If oxidizing
agents are present,~add powdered or recommended concentrated solution of sodium arsgnite (6.9.6)
equiyalent to 0;1~g/l sample to the sample to avoid degradation of cyanide and mix well|Repeat this
test pntil a drop of treated sample no longer produces a blue colour on the acidified K] starch test
papefr. Cheek the sample holding time of treated samples for new sampling points by taking repeated
meagurements for 1 h, when sodium arsenite (6.9.6) is used to mitigate the presence of oxid]zing agents.
Sodium-arsenite (6.9.6) is highly toxic and a potential carcinogen

Since sodium arsenite (6.9.6) has a very high water solubility, it should be added as a concentrated
solution to reduce risk with solid reagent.

8.2 Sulfide removal

Test for sulfide by moistening lead acetate paper (6.9.5) with acetate buffer solution (6.9.3), then add a
drop of sample on the lead acetate paper. If the paper turns black, sulfide is present. Add powdered lead
carbonate (6.9.4) (0,1 g/l of sample) and mix. Repeat this test until a drop of treated sample no longer
darkens the acidified lead acetate test paper. The supernatant containing cyanide shall be filtered
immediately to avoid the rapid loss of cyanide due to the formation of thiocyanate.

© IS0 2020 - All rights reserved 7
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8.3 Preservation

Refer to Clause 5 on interferences and treat samples prior to adjusting pH. Immediately after sampling
bring the pH of the water samples to 11 * 0,1 with sodium hydroxide solutions I to III (6.2 to 6.4) such
that the quantity of added alkaline yields a negligible dilution of the sample.

Alternatively, bring the pH of the water samples to 11 * 0,1 by adding sodium hydroxide pellets (1 to
2 pellets per 500 ml). Avoid excess preservation, as it can result in problems with a low recovery and/
or poor peak shape of total cyanide during analysis. If sodium hydroxide pellets are used, take care
not to raise the pH above 11,1. If sample appears turbid, remove particles by filtration at 0,45 pm or
decantation at the laboratory and record the method used.

Analyse the|sample in accordance with Clause 9 as soon as possible after sampling, at the latesf Wlithin
6 d, but as specified in ISO 5667-3, no longer than 1 d if sulfide is present. Collect and store samples in
containers yhich protect the samples from UV light. Refrigerate at (5 * 3) °C. if immediate analygis is
delayed.

9 Procedure

9.1 Flow system set up

Set up and adjust the flow analysis system in accordance with Tahlé. 1. When working at the hjgher
ranges of the method, thicker gas permeable membranes, smaller.sample loops, and dilutions may be
used and the¢ detector sensitivity may be reduced.

Table 1 — Segmented flow analysis parameters

FIA jnstrument parameter Recommended method setting
Pump flow rhtes 0,5 ml/mimto 2 ml/min
Cycle period|(total) 90 s t0:250 s/sample
Sample load period Atleast enough time to completely fill the sample loop
Reagent watpr rinse At least 15 s time between samples
Peak evaluation Peak height or area
Working potential 0,0 Vvs Ag/AgCl

NOTE1 The instrument settinigs)in Table 1 are only examples. The analyst can modify the settings ag long
as performarjce of the method(has not been degraded. Contact the instrument manufacturer for recommgnded
instrument parameters.

Turn on the power to-tlie apparatus and the autosampler (if equipped).

Clamp the phmp tube platens in place and start pumping reagents in the flow segmented analysis sy$tem.

Start the dataacquisition system.

Pump reagents for 10 min to 30 min to establish a steady baseline. The analyser is ready for use when
the baseline is stable.

Proceed in accordance with 9.2 to 9.5.

9.2 Reagent blank measurement

Pump reagents through all the tubes and verify that there are no leaks and no air in the sample or
reagent tubing. Adjust the detector to 0,0 V.

Wait for a steady baseline and ensure that the baseline noise is low enough to attain a minimum
2:1 Signal to Noise ratio for the lowest calibration standard. Use the sodium hydroxide solution III (6.4)
as the reagent blank solution.
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Checking the suitability of the segmented flow analysis system

9.3.1 Cyanide electrode stabilization

Inject the stabilization solution (6.8.3) into the apparatus and record the amperometric response
(current value) after the cycle period has been completed.

Repeat this procedure until the peak responses are less than 2 % RSD. This process will ensure that the

elect

rode system has stabilized.

After the electrode system has stabilized, aspirate the highest working standard (6.7) into the

seg

Follof
using

9.3.2

Ifald
systd
to de

This

Anal
in th|
cont
the s
throt

ented flow analysisapparatus.

w the instrument manufacturer's instructions to store the retention time windoew
r the data acquisition software.

Performance verification of the system

boratory has not performed the test before or if there has been a majorchange in the m
m, for example, new analyst, new instrument, etc., a precision ahd-bias study shall b
monstrate laboratory capability.

procedure is an example and laboratories should adhere t6 local requirements.

yse seven replicates of an independent reference solution containing 25 pg/1 total cy4
e low range of 5 pg/l to 50 pg/l. Analyse seven replicates of an independent refere
hining 250 pg/1 total cyanide as CN™ in the higher‘range from 50 pg/1 to 500 pg/l. T
olution should be equivalent to the solution samples to be analysed. Each replicate sh

for cyanide

easurement
e performed

nide as CN™
nce solution
he matrix of
all be taken

1gh the complete analytical procedure. The replicates may be interspersed with samples.

Calc

CN7,|to 28 pg/l CN7, and the standard‘deviation should be less than 2 pg/l CN7, in th
of 5 pg/1 to 50 ug/l. The mean should:range from 237 pg/1 CN7, to 263 pg/1 CN™, and t
deviation should be less than 6,3 pg/hCN7, in the high range of 50 pg/1to 500 ug/l1, otherwi
should be repeated until these criteria are met

Analyse iron(Il) cyanide recovery solution (6.8.7) and iron(Ill) cyanide recovery solut

late the mean and standard deviation ©f the seven values. The mean should range f

rom 22 pg/l
e low range
he standard
se the study

jon (6.8.10).

Resullts should fall withinthe Tange of 90 pg/1 CN™ to 110 pg/1 CN™, before proceeding with analysis of
samples.

9.4 | Calibration

Seledt the working mode of the flow system and calibrate by sequentially applying thqg calibration
solutlions {6:7) and the sodium hydroxide solution III (6.4) as the blank. Select calibratipn solutions
most appropriate for the samples to be measured.

Prior o the calibration, establish a steady baseline in accordance with 9.1 and 9.2.

Determine the detector response values from the calibration solutions.

The test conditions for the calibration and the measurement of samples (9.5) are the same. The
magnitude of the measuring signal is proportional to the mass concentration of cyanide. Establish the
regression line for the measuring series obtained.

Calibrate the flow system as specified in ISO 8466-1. The following general Formula (1) is appropriate
(ISO 8466-1).

y=b-p(CN)+a 1
where
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example peak heights in centimetres or counts);

per litre;

is the measured value for the calibration solutions, in terms of instrument related units (for

is the slope of the calibration function, expressed in instrument related units / micrograms

p(CN) are the mass concentrations of the standard solutions, expressed in micrograms per litre, pg/I;

a

is the ordinate intercept, expressed in instrument related units.

If the linearity test described in ISO 8466-1 shows that the calibration curve is not linear, calculate the

calibration g

9.5 Samp

Place 10 ml

9.5.1 C(Cya

Analyse the
calibration {

Check the v{
of 10to 20 s

Make a new

10 Calcul

Determine t
9.4 for the c

Calculate p(
p(CN)=

For an explg

If the linear
calibration (¢

11 Expre;

UTve as specifietHmiSO-8466-2;
le measurement

bf test solution in polyethylene tubes, measure as soon as possible,

hide measurement

samples, pre-treated, as necessary, in accordance with Clause.8xin the same way a
olutions with the segmented flow analysis system.

lidity of the calibration function after each sample series/but at least after the measure
hmples, using one calibration solution each for the lower:and upper part of the working r

calibration, if necessary.

ations

he mass concentrations of the samplesuising the measured values, obtained as describ)
hlibration solutions.

CN) by using Formula (2):
(y—a)/b

nation of symbols see 9.4, Formula (1).

ty test describedin ISO 8466-1 shows that the calibration curve is not linear, calculat
urve as specified in ISO 8466-2.

ssionof results

s the

ment
hnge.

ed in

(2)

e the

Report the 1

eSults to two significant figures at most.

EXAMPLE

p[total CN] 45 pg/1.

12 Test report

This test report shall contain at least the following information:

a) thetest
b)

<)

method used, together with a reference to this document, i.e. ISO 22066:2020;

all information necessary for identification of the sample;

preservation, elapsed time from sampling to analysis and storage temperature;

10

any sample pre-treatment as described in Clause 8 for interferences, filtration or decantation,
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d) the cyanide concentration, total cyanide in micrograms per litre (ug/l) or milligrams per litre
(mg/1), in accordance with Clause 10;

e) any special observations noted during the determination;
f) documentation framework (e.g. date of the test, operator etc.);
g) any deviation from the method or sample validated matrix shall be reported in the test report;

h) report of all circumstances that may have affected the results.
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