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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

This International Standard describes a procedure where the chlorinated phenols (CP) are acetylated
before the chromatographic detection and the amount of the detected chlorinated phenyl acetate is
quantified via an internal standard correction.
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Leather — Chemical tests — Determination of
tetrachlorophenol-, trichlorophenol-, dichlorophenol-,
monochlorophenol-isomers and pentachlorophenol
content

1 $cope

This|International Standard specifies a method for determining the content of tetpvachllorophenol-,
trichlorophenol-, dichlorophenol-, monochlorophenol-isomers, and pentachlorophenol, itls salts, and
esterfs in leather.

NOTH Bromophenol isomers can also be determined using this method.

2 Normative references

The following documents, in whole or in part, are normativelyreferenced in this docunent and are
indigpensable for its application. For dated references, only the edition cited applies. For undated
referfences, the latest edition of the referenced document (inicluding any amendments) applies.

ISO 4418, Leather — Chemical, physical and mechanical-and fastness tests — Sampling locatign
ISO 3696, Water for analytical laboratory use — Specification and test methods
ISO 4044, Leather — Chemical tests — Preparation of chemical test samples

ISO 4684, Leather — Chemical tests — Determination of volatile matter

3 Abbreviations

The following abbreviations(agé used for chlorinated phenols in this International Standard:

CP chlorinated-phenols

DiCP dichlorophenol

MoCP monochlorophenol

PCP pentachlorophenol

TCG tetrachloroguaiacol {tetrachloro-o-methoxyphenal)
TeCP tetrachlorophenol

TriCP trichlorophenol

4 Principle
First of all, the leather sample is submitted to steam-distillation.

After extraction into n-hexane, the chlorinated phenols (CP) are acetylated by acetic anhydride and the
chlorinated phenyl acetates are analysed by gas-chromatography with an electron capture detector
(ECD) or mass selective detector (MSD). Quantification is performed by an external standard and a
correction made with an internal standard.

© IS0 2015 - All rights reserved 1
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5 Apparatus

5.1 Gas chromatography (GC), with ECD or MSD detector.
5.2 Analytical balance, weighing to an accuracy of 0,1 mg.

5.3 Suitable apparatus designed for steam distillation.

5.4 Shaking machine, capable of at least 200 cycles per minute.

5.5 Volunlletric flasks, 500 ml and 50 ml.

5.6 Erlen
5.7 Separ
phases, that
5.8 Paste
5.9 Strain
6 Reage

Unless othe
deionized, G

meyer (conical) flask, 100 ml.

can be sealed for vigorous shaking.

nts

rade 3 in accordance with ISO 3696.

6.1 Chlorginated phenol mix

A mix of the
in acetone.

2-Chlorophe

er with paper filter, grade 4, diameter 125 mm.

3-Chlorophenol

4-Chlorophernol

2,3-Dichlorophenol

2,4-Dichlorophenol

2,5-Dichloropheénol

CAS-Number:
CAS-Number:
CAS-Number:
CAS-Number:

CAS-Number:

ating funnel, 250 ml, or suitable vessel that allows separation of organic and aqu

ir-pipettes, graduated pipettes, suitable auto-pipettes.

ol CAS1)-Number: 95-57-8

108-43-0

106-48-9

576-24-9

120-83-2

583-78-8

eous

rwise specified, analytical grade chemicals_should be used. Water shall be distillgd or

chlorinated phenols which contains the following isomers at a concentration of 100 plg/ml

2,6-Dichlorophenol

3,4-Dichlorophenol

3,5-Dichlorophenol

2,3,4-Trichlorophenol

2,3,5-Trichlorophenol

2,3,6-Trichlorophenol

1)

CAS Chemical Abstracts Service.

CAS-Number:
CAS-Number:
CAS-Number:
CAS-Number:
CAS-Number:

CAS-Number:

87-65-0
95-77-2
591-35-5
15950-66-0
933-78-8

933-75-5
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00 pg/ml in

pr grind the
an 2 mm to
roducts like

2,4,5-Trichlorophenol CAS-Number: 95-95-4

2,4,6-Trichlorophenol CAS-Number: 88-06-2

3,4,5-Trichlorophenol CAS-Number: 609-19-8
2,3,4,5-Tetrachlorophenol CAS-Number: 4901-51-3
2,3,4,6-Tetrachlorophenol CAS-Number: 58-90-2
2,3,5,6-Tetrachlorophenol CAS-Number: 935-95-5

Pentdchlorophenol CAS-Number: 87-86-5

NOTH This chlorinated phenol mix is available from laboratory chemical suppliers.

6.2 | Tetrachloroguaiacol (TCG) (tetrachloro-o-methoxyphenol), at a concentration of 1
acetdne (internal standard), melting point 118 °C to 119 °C.

6.3 | Sulfuric acid, 1 mol/1.

6.4 | n-hexane, for residue analysis.

6.5 | Potassium carbonate, K2COs3.

6.6 | Acetic anhydride, C4Hg03.

6.7 | Anhydrous sodium sulphate.

6.8 | Distilled water, in accordance with Grade 3 of ISO 3696.

6.9 | Triethylamine.

6.10| Acetone.

7 $ampling and preparation of samples

If popsible, samplé.in accordance with ISO 2418. Cut the leather sample into small pieces
leather in accordance with ISO 4044. The dimensions of the pieces shall not be larger th
3 mm. If samplihg in accordance with ISO 2418 is not possible (e.g. leathers from finished p
shoep, garments), details about sampling shall be given together with the test report.

8 Procedure

8.1 Steam-distillation

Accurately weigh approximately 1,0 g of the leather sample into the distillation vessel (5.3). Add 20 ml of
1 mol/1 sulfuric acid (6.3) and 100 pl of the TCG stock solution (6.2). Submit the contents of the vessel to
a steam distillation by using a suitable steam distillation apparatus. Use a 500 ml volumetric flask (5.5)

with

Disti

5 g K»CO3 (6.5) to collect the distillate.
11 about 450 ml. Make up to volume (500 ml) with distilled water (6.8).

In the case of extreme foaming, the heat source should be reduced.

© ISO
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8.2 Liquid-liquid-extraction and acetylation
8.2.1 Transfer 100 ml of the distillate obtained in 8.1 into a 250 ml separating funnel (5.7).

8.2.2 Add 20 ml n-hexane (6.4), 0,5 ml triethylamine (6.9), and 1,5 ml acetic anhydride (6.6) to the
solution and shake for 30 min on a mechanical shaker (5.4) with a shaking rate of at least 200 shakes per
min.

CAUTION — This step shall be carried out in a well-ventilated area or fume cupboard.

NOTE T
Use a suitabl

e derivatiza e a two-phase rea e e g ensi haking.
echanical shaker with a high shaking frequency (at least 200 cycles/min). Do not try to shake by

h

hand becausq
the separatin

8.2.3 Afte
aqueous lay

8.2.4 Deh
(5.6) and leg

8.2.5 Filtg
flask (5.5).

8.2.6 Mak

8.2.7 Ana

 this will produce inconsistent results. Pressure compensation should be carried out befoxé
g funnel (5.7) to the mechanical shaker (5.4).

' phase separation, transfer the organic layer to a 100 ml conical flask (5(6) ‘and shak]
er for a further 30 min with an additional 20 ml of n-hexane.

bdrate the combined n-hexane extracts by adding anhydrous sodiunisulfate (6.7) to the
ving to stand for approximately 10 min.

r (5.9) the n-hexane extract quantitatively, washing with n*hexane into a 50 ml volun

e up to volume (50 ml) with n-hexane.

yse this solution by one of the gas chromatpgraphic methods (5.1).

8.3 Preparation of calibration mixture for acetylated CP and TCG

8.3.1 Der
To calculate]

Measure 10
vessel toget

The recover]

8.3.2 Chlg

vatization of chlorinated phenel mix and TCG standard for recovery rate
the recovery, prepare a CPAFCG standard mixture like the sample.

D pl of the chlorinated,phenol mix solution (6.1) and 100 pl TCG (6.2) into the distill
her with 20 ml sulfiisic acid (6.3). Treat this solution in the same way as the sample.

y rate shall becigher than 90 %.

rinated{phenol mix (external standard)

Acetylate 2
0,1 mol/1 Ky

wlof the chlorinated phenol mix solution (6.1) and 20 pl TCG-solution (6.2) in 30

ixing

e the

flask

etric

htion

ml of

CO3 in the same way as the sample (8.2.2 - 8.2.7) and transfer the organic layer into a j

0ml

volumetric ffask{5.5)and fill up to voiume with n-hexane.

The final concentration for the GC is 0,04 pg/ml per compound.

This standard is included in the calculation.

NOTE This final concentration is suitable for CP concentrations of 5 mg/kg or more in leather. For determining

lower concentrations of CP in leather, the final concentration of the external standard should be proportionally
reduced.
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8.4 Gas chromatography (GC)

Various types of gas chromatographic equipment can be used. The chromatographic conditions given in
Annex A are examples of parameters that have been successfully used for this analysis. Annex B gives
results for the reliability of the method.

9 Expression of results

Compare the areas of the single peaks with the areas of the standard which are analysed simultaneously
and calculated.

Calcylate the CP concentration as a mass fraction, wcp, in milligrams per kilogram (mg/kg)-df the leather
sample, according to the following formula:

_ Acp-s -Ccp-st “Arcg-st VB 0
Acp-st " Arcg-s M

=

(CP

wherre
Acp-s  isthe peak area of the sample;

Acp-st is the peak area of the CP standard;

Atcg-s isthe peak area of the internal standard (TCG)inthe sample;
ATcg-st is the peak area of the internal standard (T,€G) in the standard;

d is the concentration of the chlorinatedphenol in the calibration standard in micrograms
per millilitre, pg/ml (8.3.2);

m is the mass of the sample in grams, g;
|4 is the final sample volume\in millilitres, ml;
i is the dilution factor.

Resuflts based on dry matter:

Wep—dry =Wcp D (2)

wherte

D isthe'factor for conversion to dry matter: D = 100/(100 - w);

wiis the volatile matter determined using ISO 4684.

10 Test report

The test report shall include the following information:

a) areference to this International Standard, i.e. ISO 17070;

b) the type, origin, and designation of the analysed leather sample and the sampling method used;

c) theanalytical result for each CP in milligrams per kilogram (mg/kg) rounded to one decimal place;

d) any deviations from the analytical procedure;
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e) the date of the test.
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