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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

Total organic carbon (TOC), dissolved organic carbon (DOC), total bound nitrogen (TNb) and dissolved
bound nitrogen (DNb) are an analytical convention, whose characteristic is a parameter used for water
quality control purposes. These parameters represent the sum of organically bound carbon as well as the
sum of inorganic and organic nitrogen (but not nitrogen gas), which can be dissolved in water or bonded
to dissolved or suspended matter under specified conditions and, if the sample is not filtered, includes
that associated with suspended matter. It does not give information on the nature of the substances. The
abbreviations TOC, DOC, TNb, DNb, TC and TIC refer to values determined by the high temperature method.

Details of a validation interlaboratory trial with the performance data for TOC or DOC and TNb or DNb, all
using the high temperature method in this document, are given in Annex B.

© IS0 2024 - All rights reserved
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International Standard

ISO 20236:

2024(en)

Water quality — Determination of total organic carbon (TOC),
dissolved organic carbon (DOC), total bound nitrogen (TNb)
and dissolved bound nitrogen (DNb) after high temperature
catalytic oxidative combustion

WARNING — Persons using this document should be familiar with normal laboratory practice. This

document{does not purport to address all of the safety problems, if any, associated with.it

the respo

IMPORTAI
carried oy

1 Scope

This docui
(DOC), tot

sibility of the user to establish appropriate safety and health practices.

NT — It is absolutely essential that tests conducted in accordance with;this do¢
t by suitably qualified staff.

hent specifies a method to determine the total organic carbon-{TOC), dissolved orgd
hl bound nitrogen (TNb) and dissolved bound nitrogen (DNb) in the form of free

ammoniuny, nitrite, nitrate and organic compounds capable of conversion to nitrogen oxides.

Cyanide, cy
together w

Fanate and particles of elemental carbon (soot), whenpresent in the sample, can be (
ith the organic carbon.

Dissolved nitrogen gas (N,) is not determined.

NOTE (
(TIC) - see 4

The metho
water, was

Lenerally, the method can be applied for the determination of total carbon (TC) and total inorg
Annex A.

d is applicable to water samples (e.g: drinking water, raw water, ground water, surfacg
te water, leachates).

This documnent is applicable to determination of TOC and DOC 21 mg/l and TNb and DNb =1

upper worj
concentrat
concentratj

For samplg
difference

The procec

2 Norm

ions can be determined after appropriate dilution of the sample. The detern;
ions <1 mg/l is dependent on instrument conditions applying appropriate calibration.

s containing yoldtile organic compounds (e.g. industrial waste water), the applica
method can be'considered - see Annex A.

ure is carhied out by automated analysis.

ative references

s use. It is

rument be

nic carbon
ammonia,

etermined

anic carbon

water, sea

mg/l. The

king range is restricted( by instrument-dependent conditions (e.g. injection volunpe). Higher

ination of

tion of the

The following documents are referred to in the text in such a way that some or all of their content 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.

ISO 8466-1, Water quality — Calibration and evaluation of analytical methods — Part 1: Linear calibration

function

3 Term

s and definitions

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

© IS0 2024 - All rights reserved
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

ISO On

3.1

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

IEC Electropedia: available at https://www.electropedia.org/

total carbon

TC

sum of measured organically and inorganically bound carbon present in water, including elemental carbon

Note 1 to entry: The total carbon is defined as measured under the conditions of the method described in this

document.

3.2

total inorganic carbon

TIC

sum of measured inorganic carbon present in water

Note 1 to e
this documg

Note 2 to enltry: The total inorganic carbon is measured as CO, originating only from ¢arbonates, hydrogen

and dissolv{

3.3

total orga
TOC

sum of me
including d

Note 1 to en
document.

Note 2 to en

Note 3 to en
conditions ¢

3.4
dissolved
DOC

sum of med
membrane

Note 1 to en
this documg

3.5
total boun

try: The total inorganic carbon is defined as measured under the conditions.ef\the method dlescribed in

nt.
bd carbon dioxide.

hic carbon

asured organically bound carbon present in water,"bonded to dissolved or suspeng
yanate, thiocyanate and elemental carbon

try: The total organic carbon is defined as measured under the conditions of the method desc

try: Volatile organic carbon cannot be guaranteed to be determined by the method.

try: Generally, total organic carbon‘ineludes organic compounds in water that cannot be purge
f this method, also known as non-purgeable organic carbon (NPOC).
prganic carbon

isured organically\bound carbon present in water originating from compounds passin
filter of 0,45 pmpore size, including cyanate and thiocyanate

try: The disselved organic carbon is defined as measured under the conditions of the method
nt.

d’nitrogen

carbonates

ed matter,

ribed in this

d under the

r through a

lescribed in

TNb

sum of measured organically bound and inorganically bound nitrogen present in water or suspended matter

Note 1 to entry: The total bound nitrogen is defined as measured under the conditions of the method described in this

document.

© IS0 2024 - All rights reserved
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dissolved bound nitrogen

DNb

sum of measured organically and inorganically bound nitrogen present in water originating from compounds
passing through a 0,45 pm membrane filter

Note 1 to entry: The dissolved bound nitrogen is defined as measured under the conditions of the method described in
this document.

3.7

chemiluminescence
emission of light by an atom or molecule that is in an excited state as the result of a chemical reaction

4 Prin(Jiple

Thermal c3
atmospher

The TOC o}
Prior to co

NOTE )i
serves to ag
required ca
the combus
alumina for

The oxidat
oxygen or |

The comb
carried out
(NO). The ¢
alternativd

This document can be applied for theidetermination of TOC or DOC and TNb or DNb separ3

simultaned
chemilumi

Quality col
measurem
expected (.

5 Inter

5.1 Gen

talytic combustion of organic carbon, and inorganic and organic nitrogen in an oxygen-

DOC determination is carried out according to the direct measurementymethod.

latinum and cerium(IV), for example, can be used as catalyst material for combustion. 11
celerate the oxidation process of carbon containing water constituents in excess of oxygen to

fion zone, different catalysts can be used, e.g. metals or metal 6xides for temperatures 2680 °(
temperatures around 1 200 °C, according to specifications of different suppliers.

jon of organic carbon (TOC and DOC) present in:the’ sample to carbon dioxide is carrig
ynthetic air followed by the detection of the formed CO, by means of infrared (IR) spqg

stion and conversion of inorganic and organic nitrogen present in the sample to nit
with oxygen or synthetic air. The reaction with ozone gives electronically excited nitrg
letection of the formed NO is carried.out by a chemiluminescence detector (CLD). See 4
detection techniques.

us TOC or DOC and TNb e1"DNb determinations, for example connecting the IR dete
hescence detector in serfes:

ntrol is necessary to.eheck the validity of the calibration function (see 10.3). Repeat
bnt can be necesgary. The method of standard addition can be required if matrix interfq
bee 5.3 and 104.21).

ferences

bral

e is done at 2680 °C to determine TOC or DOC and at 2720 °C to determine TNb or DNH.

mbustion, remove inorganic carbon by acidification and purging with-a carrier gas (6.7

containing

).

'he catalyst
produce the

Ifbon dioxide gas for the detection process. Depending on combustion temperature and temperatures in

or sintered

bd out with
ctrometry.

ric oxide is
gen oxides
Annex C for

tely or for
Ctor with a

ing sample
Prences are

Interferences with the determination of TOC or DOC and TNb or DNb can arise from memory effects.
Replicate injections are necessary (see 10.4.1).

Detergents, oils and fats can influence the surface tension of the sample, causing erroneous data. A dilution
of the sample can reduce such risk.

Samples with extreme pH values, highly buffered samples and samples with high salt contents can cause
interference. Seek advice from the instrument manufacturer to solve these interferences.

Suspended material can lead to a loss of quality of the analytical result. If a homogenized sample containing
suspended material produces results obtained from injections of independent aliquots in different vials that
deviate by more than 10 %, an accurate TOC or TNb result cannot be obtained on the sample (see Annex B).

© IS0 2024 - All rights reserved
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or DOC

Inorganic carbon (e.g. CO, or ions of carbonic acid) present in the sample interferes with the determination
of TOC or DOC. Inorganic carbon is removed by acidification and purging with a gas that is free from CO, and
organic compounds prior to TOC or DOC determination (see 10.4.2.2 and 10.4.2.3).

NOTE 1

Alternatively, the differential method determining the TC and TIC separately can be applied (see Annex A).

The TOC can be calculated by subtracting TIC from TC. This calculation leads to correct results only as long as carbon

monoxide, ¢

NOTE 2

yanide, cyanate and thiocyanate are present in negligible concentrations.

Purgeable organic carbon substances, such as benzene, toluene, cyclohexane and chloroform, can partly

escape upon stripping (see 10.4.2.2 and 10.4.2.3). In the presence of these substances, the TOC concentration can be

determined separately, for example, by applying the differential method (see Annex A).

5.3 TNbjor DNb

High loads|of DOC or TOC can lead to poor recovery of TNb or DNb. Suspected problems,cavbe identified by
determining the nitrogen before and after suitable dilution, or by using standard additien technigues.

NOTE The phrase “high loads” cannot be quantified as it generally depends on, for-example, sathple matrix
properties, pquipment applied or working range chosen.

Not all organic nitrogen compounds are quantitatively converted to nitrogen oxide by the dombustion
procedure|described, and consequently to nitrogen dioxide by the reaction’'with ozone. Poor recpveries can
occur with compounds containing either double- or triple-bonded nitrogen atoms. The use of a [calibration
function calculated according to 10.2 and applying a nitrogen mixéd standard solution II (4.9.3.4) can
result in a|TNb bias for ammonium-N determinations (e.g. amrhonium sulfate solution) and fof nitrate-N
determinations (e.g. potassium nitrate solution). In this casé,-a single standard (ammonium| sulfate or
potassium|nitrate) can be used.

The use of| sulfuric acid for sample preservation or acidification can lead to reduced TNb or ONb results
when the cplibration standards are not acidified in the.same way as the samples.

6 Reagents

Use reagenits of pro analysis grade, if available.

Dry all solid reagents for at least 1 h@t (105 + 5) °C. Store the dried solid in a desiccator before wg¢ighing.
NOTE It is not necessary to drfy gellulose before usage.

Prepare alternative concéntrations and volumes of solutions as described hereafter, if |necessary.
Alternatively, use commércially available stock solutions of the required concentration.

When applying thesimultaneous determination of TNb and TOC, the stock solution (6.5) or an dppropriate
mixture of|the 1 800"mg/1 TOC and TNb stock solutions (6.5 or 6.8.2 with 6.9.3.1 or 6.9.3.2 or 6.9.8.3) for the
preparatiop ofrstandard, calibration and system check solutions can be used.

6.1 Water.

The contents of carbon and bound nitrogen in water used for the preparation of samples and solutions
shall be sufficiently low to be negligible in comparison with the lowest TOC and TNb concentration to be
determined.

6.2 Sulfuricacid, (H,S0,) p =1,84 g/ml.
6.3 Hydrochloric acid, (HCI) w =30 % to 32 %.

6.4 Nicotinic acid, (C4H;NO,), >99,5 %.

© IS0 2024 - All rights reserved
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and TNb stock solution for system check.

Place 8,793 g of nicotinic acid (6.4) ina 1 000 ml volumetric flask. Dissolve and dilute to volume with water (6.1).

The solution contains 5 147 mg/1 of carbon and 1 000 mg/1 of nitrogen.

The solution is stable for six months if stored at (3 £ 2) °C.

6.6 Blank solution.

Fill a 100 ml volumetric flask with water (6.1).

6.7 Oxy
compound

Use gases i
6.8 Reag
6.8.1 Po

6.8.2 Po

Place 2,124
volume wif

The solutid

6.8.3 Po

Pipette 10
volumetrid

The solutid

6.8.4 TOIC and DOC calibration solutions.

Depending]
standard §
range as ey

For examp

Pipette the
6,0 ml, 7,0
dilute to vd

The conce
5,0 mg/l, 6

Prepare th

6.8.5 Hy

en or synthetic air, free from impurities (e.g. carbon dioxide, organic carbon, nitrogen

5) with influence of the determinant.

In accordance with the manufacturer’s specifications, e.g. a volume fraction of oxygen
ents for the TOC or DOC determination.
fassium hydrogen phthalate, CgH;KO,.

fassium hydrogen phthalate stock solution, p(C) =1 000 mg/1

h water (6.1).

n is stable for six months if stored at (3 £ 2) °C.

fassium hydrogen phthalate standard solution, p(C) = 100 mg/L.

[0 ml of the potassium hydrogen phthalate stock standard solution (6.8.2) into a
flask and dilute to volume with water (6-1).

n is stable for one month if stored\at(3 + 2) °C.

on the TOC or DOC coneehtration expected in the sample, use the potassium hydroger
olution (6.8.3) to prepare 5 to 10 calibration solutions distributed over the expecte
enly as possible,

e, proceed as)follows for the range 1,0 mg/1 C to 10,0 mg/1 C.

followirgwolumes into a series of 100 ml volumetric flasks: 1,0 ml, 2,0 ml, 3,0 ml, 4,0
ml, 8,05ml, 9,0 ml or 10,0 ml of the potassium hydrogen phthalate standard solution
lume'with water (6.1).

£99,7 %.

g of potassium hydrogen phthalate (6.8.1) in a 1 000 ml-#olumetric flask. Dissolve and dilute to

1 000 ml

1 phthalate
d working

ml, 5,0 ml],
(6.8.3) and

Trations of carbom I these catibration sotutions are: 1,0 mg/1, 2,0 mg/1, 3,0 mg/
,0 mg/1, 7,0 mg/1, 8,0 mg/1, 9,0 mg/1 or 10,0 mg/], respectively.

e calibration solutions on the day of use.

drochloric acid TIC stripping solution, e.g. c(HCI) = 3 mol/1.

© IS0 2024 - All rights reserved
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6.8.6 Cellulose (C;H;(05),, microcrystalline of particle size ranging from 0,02 mm to 0,1 mm.

6.8.6.1 Cellulose test suspension for particle processing control, p(C) = 100 mg/I.

Place 225 mg of cellulose (6.8.6) in a 1 000 ml volumetric flask, moist with water (6.1) and dilute to volume
with water (6.1).

The mixture is stable for one month if stored at (3 £ 2) °C.

Homogenize the suspension with a magnetic stirrer until the suspension is homogeneous before use.
Ultrasonic treatment shall not be used because it reduces the particle size.

NOTE It can be helpful to stir the suspension continuously.

6.9 Reagents for the TNb and DNb determination.

6.9.1 Ammonium sulfate, (NH,),SO,.

6.9.2 Potassium nitrate, KNO,.

6.9.3 Nitrogen stock standard solutions for calibration.

6.9.3.1 Ammonium sulfate stock solution, p(N) =1 000 mg/I.

Place 4,717 g of ammonium sulfate (6.9.1) in a 1 000 ml volumetric flask. Dissolve in 500 ml of water (6.1)
and dilute fo volume with water (6.1).

The solutidn is stable for six months if stored at (3 £ 2) °C,

6.9.3.2 Potassium nitrate stock solution, p(N) =1,000 mg/L.

Place 7,219 g of potassium nitrate (6.9.2) in a 1.000 ml volumetric flask. Dissolve and dilute to vplume with
water (6.1)

The solutign is stable for six months if stored at (3 * 2) °C.

6.9.3.3 Nitrogen mixed standatd solution I, p(N) =1 000 mg/L.

Mix equal yolumes of the solufigns 6.9.3.1 and 6.9.3.2 to produce a nitrogen mixed standard solutjion.

The solutign is stable for©n&month if stored at (3 * 2) °C.

6.9.3.4 Nitrogen<standard solution II, p(N) = 100 mg/1.

Pipette 100 mk of hitrogen mixed standard solution I (6.9.3.3) into a 1 000 ml volumetric flask and dilute to
volume withtwater (6.1).

The solution is stable for one month if stored at (3 * 2) °C.

6.9.4 TNb and DNb calibration solutions.
An example for appropriate mixed nitrogen calibration solutions is given as follows.

Depending on the nitrogen concentration expected in the sample, use the nitrogen standard solution II
(6.9.3.4) to prepare 5 to 10 calibration solutions distributed over the expected working range as evenly as
possible.

For example, proceed as follows for the range 1,0 mg/I N to 10 mg/1 N.

© IS0 2024 - All rights reserved
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Pipette the following volumes into a series of 100 ml volumetric flasks: 1,0 ml, 2,0 ml, 3,0 ml, 4,0 ml, 5,0 ml,
6,0 ml, 7,0 ml, 8,0 ml, 9,0 ml or 10,0 ml of the nitrogen mixed standard solution II (6.9.3.4) and dilute to
volume with water (6.1).

The concentrations of nitrogen in these calibration solutions are: 1,0 mg/l, 2,0 mg/l, 3,0 mg/l, 4,0 mg/],

5,0 mg/l, 6,

0 mg/1, 7,0 mg/1, 8,0 mg/1, 9,0 mg/1 or 10,0 mg/], respectively.

Prepare the calibration solutions on the day of use.

Alternatively, single component standard calibration solutions can be applied. Prepare appropriate

concentrat

NOTE

ions of ammonium sulfate (6.9.3.1) or potassium nitrate (6.9.3.2) accordingly.

single comp

7 Appa

The usual |

71 Hom
example a
particle siz
the aspirat]

NOTE 4
homogenizg

7.2 High
in Clause 8

When mea
the particy

nent calibration (p g NH*-N calibration cnlnfinnc) can avoid such effects

ratus

aboratory apparatus and, in particular, the following.

ogenization and particle size reducing device, for the homogenization of dispersed
suitable ultrasonic apparatus or a rotor-stator homogenizer (see €lause 9) ensuring
e smaller than the sample injection device, to have dimensions.of suspended solids
ing needle/hydraulics, if necessary.

An ultrasonic device is suitable for the homogenization 6f Samples, but it is not suitg
tion of the cellulose test suspension (6.8.6.1) for particle preeessing control.

suring water samples containing particulate material, the instrument shall be capable
late material.

NOTE
the time of

In general,

7.2.1 Sample injection device; for automated or manual operation.

The use o
injection.

7.2.2 Re
It generallj

I
using the T.E.C cellulose test suspension (6.8.6{1)) Chemicals for a suitable TNb test suspension were not

using a system for simultaneous detérmination of TOC and TNb, the particle procession can
ethod development.

the high temperature cormbustion system shall consist of the following components.

an autosampler-shall include a device to homogenize samples (e.g. magnetic stir

hctionsvessel for the combustion of TOC or DOC and to 720 °C for TNb or DNb ¢
I consists of an oven heatable to at least 680 °C for TOC or DOC and to 720 °C for T

The application of a mixed calibration solution can cause losses in the TNb signal. In such cases, applying a

matter, for
A resulting
lower than

ble for the

temperature combustion system, see Figure:l;'conforming to the quality requiremjents given

bf injecting

be checked
available at

er) before

pmpounds.
Nb or DNb

determina

iens.

7.2.3 Detector.

7.2.3.1 IR detector for TOC or DOC determination.
7.2.3.2 Chemiluminescence detector for TNb or DNb determination.
NOTE See Annex C for alternative detectors.

7.2.4 Recording device, e.g. PC with software for data acquisition and evaluation.

© IS0 2024 - All rights reserved
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Figurg

8 Quality requirements for the analytical system

8.1 Syst
The syste

concentrat
example, t
precipitate

System ch|
check dete
approxima
values obtz:

of the theo

A minimur
the mean d

concentrat

NOTE 1

NOTE 2

)i
same methd
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0,
.

Sample
injection

Oven =680 °C

IR-detector
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1 — Examples of high temperature combustion system configurations with a de

em check

n check serves to identify significant.'deviations of calculated recoveries frq
ions of measured standard solutions as Well as unacceptable high variation coeffi
he catalyst properties can become exhausted due to changes in the surface stry
s) leading to reduced recoveries or increased variation coefficients.

eck determinations shall be -carried out using an independent solution. Carry (
rminations using at least twe dilutions of the nicotinic acid standard solution (6.5
tely 20 % to 80 % in thelappropriate working range to identify any deviations of th
lined during the combustion stage. Deviations up to either +10 % or +1 mg/l, whicheve
retical value, may be'tolerated.

h of two injectienis from one vial shall be carried out (see 10.4.1). The calculated dev
r the repeatability variation coefficient shall not exceed 5 % or +1 mg/1, whichever is
ions of less\than 10 mg/I, the individual values cannot differ more than 1 mg/I.

d of ah identical sample.

tector

m known
cients. For
cture (e.g.

ut system
) covering

e response

r is greater

ation from
greater. At

Repeatability variation coefficient means the variation coefficient of replicate injections obtaiged with the

e equipment used usuatty catcutates the repeatabitity autonmaticatty:

8.2 Particle processing control

This test is necessary for the determination of TOC and the simultaneous determination of TOC and TNb.

A minimum of three injections from one vial of the cellulose test suspension (6.8.6.1) shall be carried out
(see 10.4.1). The mean value from a triple measurement shall not exceed +10 % of the theoretical value. The
repeatability variation coefficient shall be <10 % (see Annex B).

If the instrument fails the particle processing control test, the instrument is not appropriate for particle

containing

samples.
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If using a system for simultaneous determination of TOC and TNb, the particle procession can be checked
using the TOC cellulose test suspension (6.8.6.1) for the determination of TOC or the simultaneous

determination of TOC and TNb need to check particle processing only for carbon.

NOTE

9 Sampling and sample preparation

A recommendation for an appropriate reagent to check particle processing for nitrogen cannot be given.

When sampling, ensure that the samples being collected are representative (particularly in the presence of

undissolve

d substances), and take care not to contaminate the samples with organic substances.

Use clean polyethene or glass bottles for sampling.

For the d¢termination of dissolved carbon or dissolved bound nitrogen, filter the sample

0,45 pm
contamina

Transport

Alternativyq
pH-value o
difference

NOTE1 1
obtained fr

NOTE2 1
not added t

In some ca|
of carbon
without ac

Otherwise
Take into
when adju

Homogeniz
determina

Prepare an
the sample

10 Proce

10.1 Gen

embrane filter at the sampling site before applying any other preparation step~The
Fion coming from the filter shall be checked regularly.

Lhe sample at (5 * 3) °C. Store the sample at (3 = 2) °C in the dark and analyse’it within

bly, stabilize the sample by the addition of sulfuric acid (6.2) or hydrochloric acid (6.3) {

method is applied (see Annex A).
'he use of sulfuric acid as a stabilizer can cause precipitation of sulfate on the catalyst. Inform
m the catalyst supplier.

the calibration standards.

ses, the loss of volatile substances can occur upen acidification of the sample with th
Hioxide. If volatile organic compounds are suspected, carry out the TNb or DNb m¢
dification and the TOC or DOC measurementin accordance with Annex A within 8 h o

store the acidified sample in polyethene bottles at (-18 + 3) °C and analyse it within thy
hccount the possible formation of.irreversible and inhomogeneous precipitation (e.g
ting the sample to ambient temperature.

e the sample and, if necessary, reduce the particle size with an efficient device (]
ion of TOC and TNb.

d measure the blank.solution (6.6) and calibration solutions (6.8.4 and 6.9.4) in the s
solution.

rdure

through a
absence of

48 h.

o achieve a

[ <2, store it at (3 £ 2) °C in the dark and analyse it within 8 d. Do net-acidify the sample when the

htion can be

'he use of sulfuric acid for sample preservation can lead,to.xeduced TNb or DNb results if sulfuric acid is

e stripping
asurement
[ sampling.

ee months.
. proteins)

.1) for the

me way as

The analys

homogeniz

ed samples con

es and for

Set up the high temperature combustion system (7.2) in accordance with the instrument manufacturer’s
instructions. Once the analytical system is stable, analysis can begin.

Perform the calibration as described in 10.2. Use the calibration function to determine the concentration of
TOC or DOC and/or TNb or DNb in the sample.

Prepare and measure the blank solution (6.6), quality control samples (6.5) and calibration solutions (6.8

and 6.9) in

the same way as the sample solution.
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10.2 Calibration

When the analytical system is first started up, and at intervals afterwards, establish a calibration function
in accordance with ISO 8466-1 for the measurement as follows.

Prepare the calibration solutions as described in 6.8, 6.9 and Clause 9.

Analyse the calibration solutions in accordance with Clause 10.

10.3 Validity check of the calibration function

Confirm the validity of the data obtained in accordance with 8.1 and calculate the regression function in
accordance with ISO 8466-1.

Carry out this check in accordance with 8.1.
NOTE The data obtained from the system check (see 8.1) can be used for this check.

Recalibratg, if necessary.
10.4 Measurement

10.4.1 Geperal
Adjust the sample to ambient temperature before analysis.

After estahlishing the calibration function, inject the treated saniple (see Clause 9) into the analyser system
and measujre the samples as described in 10.1.

Determine| the TOC or DOC and/or TNb or DNb concentrations of the samples in accordance with the
instrument manufacturer’s instructions.

Measure tlhe samples and the blank solution (6.6){ carrying out at least two injections from the same vial.
Calculate the mean. At least two values shall be\¢onfirmed in accordance with 8.1.

Repeat the|sample measurement, if necessary.
10.4.2 Determination

10.4.2.1 General

When applying the determihation of TOC and TNb, proceed in accordance with 10.4.2.2 and 10.4.2.4.

The instrumental spégifications for TOC and TNb measurement shall be suitable for measuring samples
containing|particles, The use of an autosampler shall include a device to homogenize samples (e.g. magnetic
stirrer) before injection.

If the calcylated concentration of the analyte in the sample exceeds the calibration range, dilute the sample
and re-analyse it.

If the calculated concentration of the analyte in the sample is below the lower calibration standard of the
calibration range, establish a separate calibration function for the lower working range, if necessary.

If matrix interferences are suspected, dilute the sample, if possible, or use the method of standard addition
to confirm the results.

Analyse a control solution at the beginning and at the end of each batch and after every 20th sample. The
recovery of the checked concentration shall be within +10 % or +1 mg/l, whichever is greater.

Measure the blank solution (6.6) in the same manner.

© IS0 2024 - All rights reserved
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OC determination (direct method)

Acidify the homogenized sample to pH < 2 using hydrochloric acid (6.8.5) or sulfuric acid (6.2). Stir and

purge the sa

NOTE

Inject the T

mple in order to remove inorganic carbon from the sample.

It is not necessary to stir drinking water samples.

OC sample into the analyser.

Calculate the TOC results in accordance with Clause 11.

10.4.2.3 DOC determination (direct method)

Acidify ther£

to remove
Inject the (

Calculate t

10.4.2.4 1
Inject the K

Calculate t

10.4.2.5 [
Inject the (

Calculate t

10.4.2.6 )

For analyj
componenf
suspensior

Depending]
prepare a (
— Stirth

Ultras

Pipett
dilute

The co

he DOC results in accordance with Clause 11.

he TNb results in accordance with Clause 11.

PNb determination

he DND results in accordance with Clause 11.

neentration of C in this solution is 10 mg/1.

ldkaxadd Haatlataaall o) 1a-agtaxrdae bloxioc oo3d (2 O N oo 1€ 02 ad Lo D) Do
TIICCTC O SartpTIC—tO—PTT = - OSTITg 11y UT UtToT IC atTa (000 O Sutrar i atTa (O-Zz )~ T ur ¢

norganic carbon from the sample.

,45 um membrane filtered (see Clause 9) sample into the analyser.

Nb determination

omogenized sample into the analyser for the determination of TNb.

,45 um membrane filtered sample (see Clause 9) into the analyser for the determinati

esting for particle processing control

he sample

n of DNb.

es of samples containing solid$-the homogenization and recovery of suspended sample

s (particle processing capability’of the instrument) shall be verified using the ce
(6.8.6.1) on each day of system-operation.

on the TOC concentration-expected in the sample, use the cellulose test suspension
ontrol suspension. Fer eXxample, proceed as follows for a 10 mg/1 C solution.

b suspension with'a'magnetic stirrer until the suspension is homogeneous.
bnic treatmentshall not be used because it reduces the particle size.

e 10 ml of the homogenized cellulose test suspension (6.8.6.1) into a 100 ml volumetri
fo volume with water (6.1).

of the suspension by stirring the suspension with a magnetic stirrer.

lulose test

(6.8.6.1) to

c flask and

Prepare the suspension on the day of use. It is advisable to pipette the aliquot during the homogenizing

Inject at least two samples of the control suspension into the analyser. It is advisable to withdraw an

aliquot while stirring the sample. If an autosampler is used, samples shall be stirred during sampling.
The mean value from a triple measurement shall be between 9,0 mg/1 and 11,0 mg/1. The repeatability

variati

NOTE
stirrer.

on coefficient shall be <10 %. For this test, particle size is important.
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11 Evaluation

Calculate the mass concentration, p, in milligrams per litre in the sample using the mean values of the
replicates (see 10.4.1) obtained in accordance with ISO 8466-1.

Take into account all of the dilution steps.

12 Expression of results

The analysis results obtained when applying this document are subject to a measurement uncertainty that
is to be considered in the interpretation of the results.

The result shallha ranartad in milligramc nar litra 0 2 vt Aftvasn cignificant figrac
ySHerpe-Fepoerttea - SRS peritreto a6 eWe-Stg e e g He s

EXAMPLE TOC (C) 12 mg/1

TNb (N) 3,2mg/l

13 Test report

The test report shall contain at least the following information:

a) the tegt method used, together with a reference to this document,i:€. ISO 20236:2024;
b) the idgntity of the sample;

c) the expression of the results in accordance with Clause 12;

d) any deyiation from this method;

e) all cirqumstances that can have affected the results;

f) the date of the test.
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benzene, t(q

In order to

solutions made from the TIC standardsolution (see A.2.1.4).
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A.2.1 Re

A211 S
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Annex A
(normative)

Determination of TOC applying the difference method

eral

l information of Clauses 1 to 3 and the requirements of Clauses 4 to 13 remain valid

or the TOC

ion applying the difference method.
according to this procedure cannot be ensured to be equivalent to those of thedirect

to the direct determination of TOC or DOC (see 10.4.2.2 and 10.4.2.3), the differen
[uires two measurements (see A.2.3 and Clause A.3).

h aliquot of the sample into the TIC reactor of the analyser device.)Carbonates ang
react in an acid medium to CO, and will be transferred to the IR“detector by mean
through and detected as TIC. In a further step, all of the carbon\(TC) is determined K
quot of the sample into the reactor. In this case, both organic and inorganic carbon (
Led to carbon dioxide.

ssible carry over effects, the TIC measurement should\be done first.

single results, the TOC is then calculated by the différence method (TOC is equal to TC
A.4).

p the differential method, the value of the TOC should be higher than the TIC, or at leas
jion.

bnce method is especially suitable for samples in which purgeable organic substanc
luene, cyclohexane and chlorofdrmi, are suspected, which may partly escape upon stri

determine the TIC value, itiis'necessary to establish a calibration curve by analysing

determination (difference method)

agents

odiunxcarbonate, Na,COs.

A212 S

method.

ce method
| hydrogen
b of carrier

y injecting
ompounds

minus TIC,

t of similar

es, such as

pping.

calibration

odium hydrogen carbonate, NaHCO-.

A.2.1.3 TIC stock standard solution, p(C) =1 000 mg/1.

Place 4,415 g of sodium carbonate (A.2.1.1), dried for 1 h at (285 = 5) °C, in a 1 000 ml volumetric flask and
add 3,500 g of sodium hydrogen carbonate (A.2.1.2) dried for 2 h over silica gel. Dissolve in water (6.1) and
dilute to volume with water.

Store the solution in a polyethene or a glass bottle. The solution is stable for several months if stored at

(3+2)°C.
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IC standard solution, p(C) = 100 mg/1.

Pipette 100 ml of the TIC stock standard solution (A.2.1.3) into a 1 000 ml volumetric flask and dilute to
volume with water (6.1).

Store the solution in a polyethene or a glass bottle. The solution is stable for several months if stored at

(3 +2)°C.

A215 T

IC calibration solutions.

Depending on the TIC concentration expected in the sample, use the TIC standard solution (A.2.1.4) to
prepare 5 to 10 calibration solutions distributed over the expected working range as evenly as possible.

For examp

Pipette the

6,0 ml, 7,0 thl, 8,0 ml, 9,0 ml or 10,0 ml of the TIC standard solution (A.2.1.4) and dilute to volumewith
The concentrations of carbon in these calibration solutions are: 1,0 mg/l, 2,0 mg/L; 3,0 mg/I
5,0 mg/l1, 6,0 mg/1, 7,0 mg/l, 8,0 mg/1, 9,0 mg/l or 10,0 mg/l, respectively.

Prepare thg calibration solutions on the day of use.

A.2.2 Sampling

See Clause|9 and the following.

Use glass b
Sample bof

NOTE A
influence th

The samp
approxim

A.2.3 TI{
Carry out 3
Analyse th
Use the daf
A.2.4 Ewv

Calculate t

a]fely (3 £ 2) °C and analyse within48-h.

€, proceed as follows for the range of 1,0 mg/ICto 10,0 mg/IC.

following volumes into a series of 100 ml volumetric flasks: 1,0 ml, 2,0 ml, 3,0 ml; 4,0

ottles for sampling.
tles shall be completely filled. Avoid transferring\the samples to another container, if |

Any remaining air between bottle stopper and:s@mple or the transfer of samples to another cq
e TIC concentration.

should be analysed on the day of-sampling. If storage is required, refrigerate

[ determination
calibration in accordance with 10.2 using the TIC calibration solutions (A.2.1.5).
e sample applying the TIC device of the analyser in accordance with Clause 10.

a obtained to €alculate the analytical result for TIC.

hluationof TIC

he TI¢’mass concentration, p, in milligrams per litre in the sample using the mean sign

ml, 5,0 ml,
water (6.1).

, 4,0 mg/],

ossible.

ntainer can

samples to

hl values of

the injectid

Take into a

ns{rom one vial (see 10.4.1) obtained in accordance with ISO 8466-1.

ccount all of the dilution steps.

Use the data obtained to calculate the analytical result for TIC.

A.3 TC determination (difference method)

A.3.1 Operation

Apply the system check procedure in accordance with Clause 9.

Apply the TOC calibration (see 10.2).
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