OEKO
TEX®

LEATHER
STANDARD

Testing Methods
OEKO-TEX® LEATHER

STANDARD

Edition 01.2024

OEKO-TEX® OEKO-TEX Service GmbH
International Association for Research and Testing in Genferstrasse 23, CH-8002 Zurich
the Field of Textile and Leather Ecology. +4144 50126 00

EFRMRGRFI RS www.oeko-tex.com



Testing Methods: OEKO-TEX® LEATHER STANDARD

OEKO
TEX®

LEATHER
STANDARD

Testing procedures for authorization to use the ¥EINfEEA OEKO-TEX® LEATHER STANDARD #RiR

OEKO-TEX® LEATHER STANDARD mark
Contents

1 pH value

2 Formaldehyde

2.1  Quantitative determination of the content of
free and partially releasable formaldehyde

3 Heavy metals

3.1  Extraction with artificial acid sweat solution

3.2 Total digestion of the samples

3.3  Chromium (VI)

4 Pesticides

5 Chlorinated phenols

6 Phthalates

6.1  Siloxanes

7 Organic tin compounds

8 Short and medium chained chlorinated
paraffins (SCCP & MCCP)

9 Per- and polyfluorinated compounds (PFCs) /
Per- and polyfluoroalkyl substances (PFAS)

10 Dimethylfumarate (DMFu)

n Human ecologically critical colorants

1.1 Cleavable arylamines and aniline

1.2 Dyestuff and pigments with human
ecologically critical properties (allergenic,
carcinogenic

12 Chlorinated benzenes and toluenes

13 Polycyclic aromatic hydrocarbons (PAH)

14 Solvent residues

15 UV stabilizers

16 Banned flame retardants

17 Volatile organic compounds (VOCs), glycols,
cresols and chlorinated solvents

18 Quinoline

19 N-nitrosamines and N-nitrosatable
substances

20  Surfactants and wetting agent residues
(Alkylphenols, Alkylphenol ethoxylates)

21 Process preservative agents

22 N-Methyl-2-pyrrolidone (NMP)

23 Emission

23.1 Quantitative determination of formaldehyde
emitting into the air

23.2 Emission of volatile and odorous compounds
by gas chromatography

24 Glutaraldehyde

25 Phenol

26  Bisphenols

27  Extractable organic fluorine

28  N-(Hydroxymethyl)acrylamide

29  Colour fastness

30 Odour

09.01.2024

AR FER.

ZSES

1 pH (B

2 FREZ

21 EENEEENNTHRSBRNRENESE

3 EERE

31 (FRAGEERTRIEE

3.2 HERBEIER

3.3 NN

4 A

5 SKRE

6 BBH (PR EEREE )

6.1 SR

7 BB EY

8 BRI S L ALE(SCCP & MCCP)

9  Z2HEMZBAEEY (PFC) / 2FMSEIREY
& (PFAS)

10 ES5ER”HAS ( DMFu)

N WARESZEXEENERT

N1 oIS ERINRER

N2 BEARESEXESNE (I8, U=ttt )/
JeRLFNERt

12 SHRMSEER

13 ZBIREER (PAH)

14 BRIKER

15 KRIMERRET

16 ZFRERH

17 ?Eiij'riﬁ’fm{é%(vocx 2 5. BENSL
B

18 W

19 iEREFNIAEEYIR

20 FEEEMFIEENRS (RERD. RERRS
CIEEE )

21 INIRARER

22 N-FREMIEGER (NMP)

23 B

231 TEHBREHHFEESENE

23.2 SEBIEANEER TGS K ESYRENE

24 JK”E:

25  KBp

26 WEAFYIR

27 AEEEHE

28 N- (REE) AW%WER

29 BEE

30 Sk

Edition 01.2024

2|10



Testing Methods: OEKO-TEX® LEATHER STANDARD

(0] 1 (0]
TEX®
LEATHER
STANDARD
30.1 Odour test on the other articles 30.1 NEMWYRHITSELT

09.01.2024 Edition 01.2024 3|10



Testing Methods: OEKO-TEX® LEATHER STANDARD

OEKO

TEX®

LEATHER
STANDARD

General remarks

In case an article, which shall be certified according
to OEKO-TEX® LEATHER STANDARD, contains al-
so textile and non-textile (e.g. metallic) compo-
nents, these components are tested according to
the conditions and criteria of the OEKO-TEX®
STANDARD 100 and the methods used there. For
this purpose at this point it is referred to the corre-
sponding documents.

Abbreviations
+  AAS - atom absorption spectrometer
Cl - chemical ionisation
DAD - diode array detector
El - electron impact
EOS - optical emission spectrometry
FLD - fluorescence detector
IC - ion chromatography
ICP - inductively coupled plasma
GC - gas chromatography
LC - liquid chromatography
MS - mass spectrometry
UV/VIS - ultraviolet-visible

1 pH value

The pH value is determined according to ISO 4045
using purified water as extraction solution.

2 Formaldehyde

2.1 Quantitative determination of

the content of free and partially
releasable formaldehyde
The determination of the free and released form-

aldehyde is performed according to ISO 17226-1 us-
ing an aqueous extraction solution.

3 Heavy metals

3.1 Extraction with artificial acid

sweat solution

The heavy metals with exception of chromium (VI)
are extracted by use of artificial acidic sweat solu-
tion according to ISO 17072-1. The extract is ana-
lysed by means of ICP-OES, ICP-MS or AAS. Metal-
lic accessories having a surface refinement or coat-
ing are subjected additional to a further test for ex-
tractable nickel after a pre- treatment (wear and
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corrosion according to EN 12472:2020, used for its
abrasion medium).

3.2

The samples are chemically digested using acids to
get a clear solution, which is afterwards analysed
by means of ICP-OES, ICP-MS or AAS. Different
components of the sample, which can be differenti-
ated macroscopically (base material, paints, etc.),
are separately digested and analysed. The method
is therefore suitable to check the samples for total
lead content in reference to the requirement of the
American legislation for children’s articles (CPSIA,
Consumer Product Safety Improvement Act).

3.3 Chromium (VI)

Whenever possible the examination according to
ISO 17075-2 (determination by means of ionic chro-
matography) is performed. When this is not possi-
ble, the colorimetric procedure by means of UV/VIS
(ISO 17075-1) is performed.

Total digestion of the samples

4 Pesticides

The tests for the pesticides which are mentioned in
OEKO-TEX® LEATHER STANDARD are performed
with cleaned-up extracts by GC-MS and LC-MS.

5 Chlorinated phenols

The tests are performed according to ISO 17070.
The substances are stripped off the leather sample
by steam distillation. The samples is finally analysed
for chlorinated phenols by means of GC-MS(/MS)
or GC-ECD.

6 Phthalates

The test is performed by extraction of the testing
material with tetrahydrofuran, followed by precipi-
tation of the polymers with hexane. The extract is
analysed by GC-MS.

6.1

The test is performed by extraction of the testing
material with tetrahydrofuran, followed by precipi-
tation of the polymers with hexane. The extract is
analysed by GC-MS

Siloxanes

7 Organic tin compounds

The method is based on an extraction of the testing
material with an ethanol/acetic acid solution and
tropolone followed by derivatisation with sodium
tetraethylborate. The extract is then analysed by
GC-MS.
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8 Short and medium chained 251 sESILALE(SCCP & MCCP)
chlorinated paraffins (SCCP
& MCCP)

The method for the determination of the short and
medium chained chlorinated paraffines is based on
an extraction of the testing material with dichloro-
methane/hexane, followed by a clean-up and sub-
sequent analysis with GC-MS. For a total analysis
(sum of short, medium and long chained chlorina-
ted paraffins) the instrument is operated in the El
mode. Cl mode is used for the identification and
quantification of the SCCP and MCCP congeners
present in the sample.

9 Per- and polyfluorinated
compounds (PFCs) / Per-
and polyfluoroalkyl
substances (PFAS)

The method for the determination of PFCs/PFAS is
based on an extraction with methanol followed by
determination of the PFCs/PFAS by means of LC-
MS and GC-MS.

10 Dimethylfumarate (DMFu)

The method bases on an extraction of the samples
with acetone. After preconcentration the extracts
are analysed with GC-MS.

11 Human ecologically critical
colorants
1.1 Cleavable arylamines and aniline

The tests for azo dyes, which may be cleaved into
arylamines with cancerogenic properties are car-
ried out following the official test methods accord-
ing to 1ISO 17234-1 and 17234-2. The test for the ar-
omatic amine aniline (cleavable from colorants as
well as for the presence as chemical residue in free
manner) is carried out together with the analyses of
azo dyes.

1.2 Dyestuff and pigments with
human ecologically critical
properties (allergenic,
carcinogenic

The identification and quantification of dyestuff
and pigments is made through a hot acetone ex-
traction followed by detection with LC-DAD or LC-
MS.
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12 Chlorinated benzenes and

toluenes

The method is based on an ultrasonic bath extrac-
tion of the testing materials with dichloromethane.
The extracts are analysed by means of GC-MS.

13 Polycyclic aromatic

hydrocarbons (PAH)

The method is based on extraction of the test sam-
ples with toluene. The extracts are analysed with
GC-MS.

14 Solvent residues

The method is based on extraction of the test sam-
ples with methanol.The extracts are analysed with
GC-MS.

15 UV stabilizers

The method bases on an extraction of the test
samples with tetrahydrofuran. The extracts are
then analysed with LC-DAD, LC-MS or GC-MS.

16

The determination of the banned flame retardants
is performed by extraction of the test material with
organic solvents. The extract is analysed then by
LC-MS and GC-MS.

Banned flame retardants

17 Volatile organic compounds

(VOCs), glycols, cresols and
chlorinated solvents

The sample that is to be analysed for organic vola-
tile compounds, glycols, cresols and chlorinated sol-
vents is baked out by thermodesorption technique.
The released substances are enriched on suitable
trapping material and afterwards analysed by GC-
MS.

18 Quinoline

The extraction of the samples is done with metha-
nol. The measurement of the of quinoline extracted
from the material and is performed in comparison
with reference substances by use of LC-MS or GC-
MS.
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19 N-nitrosamines and N-

nitrosatable substances

The N-nitrosamines and N-nitrosatable substances
migrate into a saliva test solution. The N-nitrosata-
ble substances react to N-nitrosamines by acidifi-
cation. The analysis of the N-nitrosamines and N-
nitrosatable substances is done by LC-MS.

20 Surfactants and wetting
agent residues
(Alkylphenols, Alkylphenol
ethoxylates)

The method is based on extraction of the test sam-
ples with methanol. The extracts are then analysed
with LC-MS and/or GC-MS.

2] Process preservative agents

The process preservative agents are extracted in
an ultrasonic bath extraction with acetonitrile. The
filtered extract is then analysed by LC-DAD.

22 N-Methyl-2-pyrrolidone
(NMP)

NMP is extracted from the leather samples in an ul-
trasonic bath with acetone. An aliquot of the ex-
tract is then used for a GC-MS analysis.

23

For the determination of emitted chemicals an
emission chamber is used. The methods used are
based on ISO 16000-3, 16000-6 and 16000-9.

23.1

Emission

Quantitative determination of
formaldehyde emitting into the
air

The sample is conditioned in the emission chamber
under defined climatic conditions. After equilibra-
tion, the samples are adsorbed on different ad-
sorbents. The analysis can then be performed by

UV/VIS spectrometry or according to ISO 16000-3
using LC-DAD or LC-FLD.

23.2 Emission of volatile and odorous
compounds by gas
chromatography

The sample is conditioned in the emission chamber.
After equilibration, emitted substances are adsor-
bed on different adsorbents. The analysis is per-
formed by thermal desorption and GC-MS.
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24 Glutaraldehyde

Glutaraldehyde is extracted from the leather sam-
ples in the ultrasonic bath with an aqueous solution,
followed by an analysis through LC-DAD.

25 Phenol

The determination of phenol is performed by ex-
traction of the test material with methanol. The ex-
tract is analysed then by LC-FLD.

26 Bisphenols

The determination of bisphenols is performed by
extraction of the test material with THF followed
by a precipitation. The extract is analysed then by
LC-MS.

27 Extractable organic fluorine

The method is based on an ultrasonic bath extrac-
tion of samples with methanol. The extracts ob-
tained are burned with oxygen in a combustion unit.
The resulting HF is collected in an absorber solution
and can then be analysed for the fluorine content
using IC.

28 N-

(Hydroxymethyl)acrylamide

The method is based on an extraction of samples
with water. The extract is analysed by LC-DAD.

29

In all the colour fastness tests cited below only the
fastness grades with respect to staining of the ad-
jacent fabrics are determined. The basic methods
for the performing and evaluating the test are ISO
105-A01 and ISO 105-A03. More specifically, fol-
lowing tests are performed:

Colour fastness

Determination of colour fastness to water ac-
cording to ISO 11642

Determination of colour fastness to rubbing ac-
cording to ISO 11640

Determination of colour fastness to saliva ac-
cording to ISO 105-A01

Determination of colour fastness to perspiration
according to ISO 11641
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30 Odour

A sample of defined area is conditioned in a desic-
cator of set humidity and the odour formed is eval-
uated sensory by a set of test persons.

30.1

All articles are subjected to a preliminary odour
test, which, if failed, stops the certification proce-
dure. The odour from mould, high boiling fractions
of petrol (from colour printing), fish (from perma-
nent finishing) or aromatic hydrocarbons will in-
duce a test failure. Moreover, odorants (perfumes)
used for removing or covering the smell of a textile
material originating from its production (oil, fats,
dyestuffs) must not be detected during sensory
odour testing.

Odour test on the other articles
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