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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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TECHNICAL REPORT

ISO/TR 5601:2023(E)

Paints and varnishes — Determination of volatile organic
compound (VOC) and/or semi-volatile organic compound
(SVOC) content — Best practices for the selection of test

methods

1

Scope

Thils document aims to enable users to identify an appropriate method for the determinatior
organic compounds (VOC) content and/or the semi-volatile organic compounds, (SVOC)
coating materials and their raw materials. This document provides a step-biy-step pro

ide

(tifying appropriate tests. This document is intended to be used in conjunction with IS

[S0| 11890-2 and ISO 17895, to help users select an appropriate analyticakmethod for their
proplem.

2

Normative references

Thdre are no normative references in this document.

Terms and definitions

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

[SOjand IEC maintain terminology databasesfor use in standardization at the following addy

3.1
vol
VO

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

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

ptile organic compound

~
L

of volatile
content of
cedure for
D 11890-1,
analytical

esses:

orgpanic liquid and/or splid that evaporates spontaneously at the prevailing temperature and pressure

of t

Not]

he atmosphere with which it is in contact

e 1 to entry: As-to current usage of the term VOC in the field of coating materials (3.11), see vold

conlpound content (3.4).

Not

e 2 totentry: Under US government legislation, the term VOC is restricted solely to those compou

photochemically active in the atmosphere (see ASTM D3960). Any other compound is then defined

exe

itile organic

hds that are
as being an

mpt/compound.

[SOURCE: ISO 4618:2023, 3.266, modified — Note 3 to entry has been deleted]

3.2

semi-volatile organic compound
svocC

organic liquid and/or solid that evaporates spontaneously but slower in comparison to volatile organic
compound at the prevailing temperature and pressure of the atmosphere with which it is in contact

Note 1 to entry: As to current usage of the term SVOC in the field of coating materials (3.11), see semi-volatile
organic compounds content (3.5).

[SO

URCE: ISO 11890-2:2020, 3.2]
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3.4

volatile organic compound content
VOC content
mass of the volatile organic compounds present in a coating material (3.11), as determined under

specified c

onditions

Note 1 to entry: The properties and the amounts of compounds to be taken into account will depend on the
field of application of the coating material. For each field of application, the limiting values and the methods of
determination or calculation are stipulated by regulations or by agreement.

[SOURCE: ISO 4618:2023, 3.267]

3.5
semi-vola
SVOC con
mass of t
specified d

Note 1to e

Lile organic compounds content
ent

semi-volatile organic compounds (3.2) present in a coating material, as detérmined un
onditions

try: The properties and the amounts of the compounds to be taken into aceount will depend on

field of appllﬁcation of the coating material (3.11). For each field of application, the limitihg values and the meth

of determin

Note 2 to €
boiling poir
including tH
non-volatilg

ation or calculation are stipulated by regulations or by agreement.

t, the compounds considered to be part of the SVOC content are-tHose with boiling points below
e upper and above the lower limit, and compounds with higher.boiling points are considered t
organic compounds.

[SOURCE: 1SO 11890-2:2020, 3.5]

3.7

ready for pse

state of a product when it is mixed in accordance with the manufacturer's instructions in the cori
proportior}s and thinned if required using the correct thinners so that it is ready for application by
approved imethod

[SOURCE: 1SO 11890-2:2020, 3.7]

3.8

surrogate/standard

compound|of known purity which is used to quantify unidentified volatile organic compounds (3.1)

semi-volati
[SOURCE:

3.11

coating m
product, i
protective

Je organic compounds)(3.2)

SO 11890-2:2020,3.9]

pterial

| liguid; paste or powder form, that, when applied to a substrate, forms a layer possess
decorative and/or other specific properties

der

the
ods

ntry: If the term SVOC refers to compounds with a defined maximum boiling point and mininjum

and
be

rect
the

hnd

ing

[SOURCE: ISO 4618:2023, 3.48]

3.12

multi-pack product
coating material (3.11) that is supplied in two or more separate components which have to be mixed

before use

in the proportions specified by the manufacturer

[SOURCE: ISO 4618:2023, 3.159]
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4.1
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Determination of the appropriate test method

Sampling

A representative sample of the product to be tested (or of each product in the case of a multi-pack

pro

ducts), is taken as specified in ISO 15528.

The sample is prepared as specified in ISO 1513 for testing in the “ready for use” state.

4.2

Selection of method

If t]l\e customer requests a specific method, e.g. because regulations or labels require this n'Jethod, itis

che

Ifn
of

In g

app
(ms

For

For]
exp

If 4

cked whether the samples are suitable for this method.

b analytical method is specified by the customer, the appropriate analytical method for detg
0C and/or SVOC content can be selected according to the following priority/list.

eneral, ISO 11890-2 can be used for the determination of VOC and/or §YOC content. ISO
licable if the expected VOC and/or SVOC content is greater than 0,01 % (mass fraction) u
ss fraction).

determination of the SVOC content, the method according to ISO 11890-2 can be applied.

the determination of VOC content, alternative methods can‘be applied depending on the V]
ected and on the presence of SVOC in addition to VOC.

he VOC content is greater than 15 % (mass fraction) and SVOC is either not pres

diffferentiation of VOC and SVOC is neglectable or irrelevant for the customer, the gravimet

giv
canj
rea

For]

en in ISO 11890-1 can be used. If the system contains VOC and SVOC, the VOC result of I
be influenced by SVOC. For multi-pack coatings, radiation curable and coating matg
ctive diluents, only ISO 11890-1 can be used for VOC.

VOC content smaller than 0,1 % ((mass fraction) and when no SVOC content detern

required, the head space method deScribed in ISO 17895 can be used.

Fig

ire 1 and Table 1 provide an 0verview of all available ISO methods for the determination

SV(

Fig|

C content.

ire 1 shows the possible options of using ISO 11890-1 or ISO 17895, alongside ISO 11890-2.

brmination

11890-2 is
p to 100 %

OC content

ent or the
ric method
0 11890-1
brials with

hination is

pf VOC and

N

ISO 11890-2

VOoC

1SQ7895

[SO 11890-1

L/

0,01 Content [%]

i
// 0,1 // 15
i i

ISO 11890-2
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Figure 1 — Overview on existing standards for the determination of VOC and/or SVOC content

The values for VOC content determined according to ISO 17895 are not comparable to the values
obtained by using ISO 11890-2. The reason for this is, on the one hand, the different measurement
principle and, on the other hand, the different surrogate standard used (i.e. diethyladipate, see

ISO

11890-2 and mixture of compound according to ISO 17895).
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Table 1 — Overview on test methods and standards

Determination of Pl:;srs;lt‘:n Test method | Lower limit | Upper limit Alternatives
sVocC VOC and/or 154 118902 0,01 % 100%  |None
svoc
ISO 17895
for VOC < 0,1 %
voc VOCand/or ;54 118992 0,01 % 100 %
svoc IS0 11890-1
for VOC > 15 %
VO( only VOC |ISO 11890-1 15 % 100 % IS0 11890-2
IS0 11890-2
VOC and/or Canbeused as an‘alternative
VoS svoc  |1S017895 0,01 % 010%  [t01S0 11890-2,when the fa-
trix is clogging the GC with
direct injection
Figure 2 shows information on choosing the appropriate test method.
VOC VOC and/or SvoC
SVOoC
analysis
SvoC
1o present and 2
relevant
Exs&g&ted >0,1 % or <159%
content
>15%
Matri
no sui tableaf(l).;"xdirect yes
injection?
yes 1SO 11890-1 no
sufficient?
ISP 17895 IS0 11890-2
ISO 11890-1

Figure 2 — Information for choosing a method
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