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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.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Leather — Chemical tests for the determination of certain
azo colourants in dyed leathers —

Part 1:
Determination of certain aromatic amines derived from

azjo cotourants

Thi
cerf

The
con
und

ISO
ISO
ISO

ISO
Par

No
ISO

Scope

5 document specifies a method for determining the use of certain azo coleurants which
ain aromatic amines.

Normative references

following documents are referred to in the text in such.aéway that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

2418, Leather — Chemical, physical and mechanical-and fastness tests — Sampling location
3696, Water for analytical laboratory use — Specification and test methods
4044, Leather — Chemical tests — Prepardtion of chemical test samples

17234-2, Leather — Chemical tests for the determination of certain azo colorants in dyed
E 2: Determination of 4-aminoazobénzéne

Terms and definitions
erms and definitions-areisted in this document.

and [EC maintain‘terminological databases for use in standardization at the following aqg

[SO Online bnowsing platform: available at https://www.iso.org/obp

IEC Electrppedia: available at http://www.electropedia.org/

4

General

Can release

bir content
pplies. For
[s) applies.

leathers —

dresses:

Certain azo colourants can release, by reductive cleavage of azo group(s), one or more of the aromatic
amines listed in EU Regulation 1907/2006, Annex XVII, Appendix 8[2] and GB 20400-2006[3] (see Table 1).
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Table 1 — Aromatic amines listed in EU Regulation 1907/2006, Annex XVII, Appendix 8[2] and

GB 20400-2006[31

No. CAS number Index number EC number Substances
1 92-67-1 612-072-00-6 202-177-1 biphenyl-4-ylamine
4-aminobiphenyl
xenylamine
2 92-87-5 612-042-00-2 202-199-1 benzidine
3 95-69-2 612-196-00-0 202-441-6 4-chloro-o-toluidine
4 91-59-8 612-022-00-3 202-080-4 2-naphthylamine
5a 97-56-3 611-006-00-3 202-591-2 o-aminoazotoluene
4-amino-2',3-dimethylazobenzene
4-o-tolylazo-o-toluidine
64 99-55-8 612-210-00-5 202-765-8 5-nitro-o-toluidine
2-amino-4-nitrotoluene
7 106-47-8 612-137-00-9 203-401-0 4-chloroaniline
8 615-05-4 612-200-00-0 210-406-1 4-methoxy-m{phenylenediamine
2,4-diaminoanisole
9 101-77-9 612-051-00-1 202-974-4 4,4'-methylenedianiline
4,4’~dfaminodiphenylmethane
10 91-94-1 612-068-00-4 202-109-0 3;3'-dichlorobenzidine
3,3'-dichlorobiphenyl-4,4'-ylenediantine
11 119-90-4 612-036-00-X 204-355-4 3,3'-dimethoxybenzidine
o-dianisidine
12 119-93-7 612-041-00-7 204-358-0 3,3'-dimethylbenzidine
4,4'-bi-o-toluidine
13 838-88-0 612-085-00-7 212-658-8 4,4'-methylenedi-o-toluidine
14 120-71-8 612-209-00-X 204-419-1 6-methoxy-m-toluidine
p-cresidine
15 101-14-4 612-078-00-9 202-918-9 4,4'-methylene-bis-(2-chloro-aniling
2,2'-dichloro-4.4-methylene-dianiline
16 101-80-4 612-199-00-7 202-977-0 4,4'-oxydianiline
17 139-65-1 612=198-00-1 205-370-9 4,4'-thiodianiline
18 95-53-4 612-091-00-X 202-429-0 o-toluidine
2-aminotoluene
19 95-80-7 612-099-00-3 202-453-1 4-methyl-m-phenylenediamine
2,4-toluylendiamine
2,4-diaminotoluene
20 137=17-7 612-197-00-6 205-282-0 2,4,5-trimethylaniline
21 90~04-0 612-035-00-4 201-963-1 o-anisidine
2 saatbhaszizaiag Lo
AAAAAAAA e
22b 60-09-3 611-008-00-4 200-453-6 4-aminoazobenzene
23¢ 95-68-1 612-027-00-0 202-440-0 2,4-xylidine
2,4-dimethylbenzene-1-amine
24¢ 87-62-7 612-161-00-X 201-758-7 2,6-xylidine

2,6-dimethylbenzene-1-amine

a2 The CAS-numbers 97-56-3 (no. 5) and 99-55-8 (no. 6) are further reduced to CAS-numbers 95-53-4 (no. 18) and
95-80-7 (no. 19).

b Azo colourants that are able to form 4-aminoazobenzene generate under the condition of this method aniline CAS-
number 62-53-3) and 1,4-phenylenediamine (CAS number 106-50-3). The presence of these colourants shall be tested
using 1SO 17234-2.

¢ Additional aromatic amines in GB 20400-2006.
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5 Principle

After degreasing, the leather sample is treated with sodium dithionite in an aqueous buffer solution
(pH 6)at70°Cinaclosed vessel. The amines released in the process of reductive cleavage are transferred
to a t-butyl methyl ether (8.5) phase by means of liquid-liquid extraction using diatomaceous earth
columns. The t-butyl methyl ether (8.5) extract is then concentrated under mild conditions in a rotary
vacuum evaporator and the residue is dissolved in a suitable solvent, depending on the method used to
determine the amines (see Annex A).

Determination of the amines is performed by means of high-performance liquid chromatography
(HPLC) using a diode array detector (DAD) or mass selective detector (HPLC-MS), capillary gas
chrpmatography with a mass selective detector (GC-MS) or by capillary electrophoresiscwiith a diode
arrqy detector (CE-DAD), or qualitatively with thin layer chromatography (TLC, HPTLG).

Theg amines shall be identified by means of at least two different chromatographic separatiqn methods
in drder to avoid any possible misinterpretations caused by interfering substaices (such ps position
isomers of the amines to be identified) and hence any incorrect statements. Amine quantifi¢ation shall
be performed by HPLC-DAD or GC-MS.

A sqreening method using liquid-liquid extraction without diatomacegus-eéarth columns is described in
AnnexD.

6 [Safety precautions

WARNING — The aromatic amines listed in Clause 4 axe classified as substances known to be or
suspected to be human carcinogens.

6.1| It is the user's responsibility to use safe and proper techniques when handling matefials in this
test) method. Consult manufacturers for specific-details, such as material safety data sheetd and other
recommendations.

6.2| Good laboratory practice should.be followed. Wear safety glasses in all laboratory aread and a dust
respirator and single-use gloves while’handling powder colourants and aromatic amines.

6.3| National and local safety regulations can apply.

7 |Apparatus

Thg usual laboratory equipment and, in particular, the following:

7.1 Suitable reaction vessel, of temperature-resistant glass with a gas-tight closure.

7.2| CSuitable heating system, at (70 + 2) °C.

7.3 Polypropylene or glass column, inside diameter 25 mm to 30 mm, length 130 mm to 150 mm,
packed with 20 g of diatomaceous earth, fitted with glass fibre filter at the outlet.

The diatomaceous earth columns are either bought pre-packed and used as is, or 20 g of diatomaceous
earth can be packed into a glass or polypropylene column of the dimensions given.

7.4 Vacuum rotary evaporator with vacuum control and water bath.
7.5 Pipettes, in required sizes or variables pipettes.

7.6 Ultrasonic bath with thermostat.

© IS0 2020 - All rights reserved 3
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7.7 Chromatographic equipment, selected from the following:

7.7.1 High-performance liquid chromatography (HPLC) and DAD or MS.
7.7.2 Capillary gas chromatography (GC), with MS.

7.7.3 Capillary electrophoresis (CE), with DAD.

7.7.4 Thin layer chromatography (TLC) or high-performance thin layer chromatography
(HPTLC).

NOTE A description of the chromatographic equipment (7.7) is given in Annex A.

8 Reagents

Unless otherwise specified, analytical grade chemicals shall be used.
8.1 n-hekane.
8.2 Citrqte buffer solution, 0,06 mol/l, pH = 6, preheated to (70 = 2)<C.

8.3 Aqueous sodium dithionite solution, p = 200 mg/mlY), freshly prepared, to be used immedidtely
after restinlg for 1 h in a closed vessel.

8.4 Sodipm hydroxide aqueous solution, a mass fraction of 40 %.

8.5 t-butyl methyl ether.

8.6 Methanol.

8.7 Acetpnitrile.

8.8 Amines, listed in Table 1 (highest available purity standard).

8.9 Stangard solutions.

8.9.1 Stqck solutioiref the amines (8.8), 400 pg/ml in ethyl acetate for TLC.

8.9.2 Stdck solution of the amines (8.8), 200 pg/ml of each amine in an appropriate solvent.

NOTE Acetonitrileis an nppr‘nprinfn solvent for this stock cr\]nfinn’ rncn]fing in gnnd cfnhilify of amines

8.9.3 Standard solution for amine process control, 30 pg amine per millilitre solvent, freshly
prepared from stock solutions (8.9.1 or 8.9.2) depending on the analytical method

8.9.4 Internal standard in solution (IS), p = 10 pg of IS/ml of t-butyl methyl ether (8.5).
In the case of GC-MS analysis, one of the following internal standards can be used:

— IS1: naphthalene-d8, CAS no.: 1146-65-2;

— IS2: 2,4,5-trichloroaniline (TCA), CAS no.: 636-30-6;

1) p = mass concentration.

4 © IS0 2020 - All rights reserved
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— IS3: anthracene-d10, CAS no.: 1719-06-8.

8.10 Water, Grade 3 according to ISO 3696.

9 Sampling and preparation of samples

The leather shall be sampled in accordance with ISO 2418 and prepared in accordance with ISO 4044. If
sampling in accordance with ISO 2418 is not possible (e.g. in the case of leathers from finished products
such as shoes or garments), details about sampling shall be given in the test report. Any traces of

adhesives shall be remaved mprhnnira”y

In the case of leather patchwork fabrics with varicoloured patterns, the various colours shdll be taken
intq account separately as far as possible. For commodities consisting of various(leather qualities,
spefrimens of the various qualities shall be analysed separately.

For|the analytical procedure, accurately weigh a representative sample of 1,0 g of this leathef sample in
thefreaction vessel (7.1).

10|Procedure

10.1 Degreasing

Treat 1,0 g of the leather in a closed 50 ml vessel (7.1) with.40 ml n-hexane (8.1) in an ultrgsonic bath
(Z.4) at (40 * 2) °C for 40 min.

Dedant the n-hexane layer from the leather sample*Any loss of leather particles during decgnting shall
be gvoided. Evaporate the residual n-hexane at least overnight in the open vessel.

10.2 Reductive cleavage
Add a quantity of 15 ml buffer solution\(8.9) preheated to (70 * 2) °C to the sample.
Cloge the reaction vessel tightly and treat for (30 £ 1) min at (70 * 2) °C.

Subkequently, add 3 ml aqueous sodium dithionite solution (8.3) for the reductive cleavagq of the azo
gropips to the reaction vessel, then shake vigorously and immediately keep at (70 + 2) °C for another
(30} 1) min. Then coolto-room temperature (20 °C to 25 °C) within 2 min with a cooling mijture of ice,
watler and salt.

10.3 Liquid-liquid extraction

Add 1,5 mkofthe NaOH solution (8.4) to the reaction solution and shake vigorously. Transfer the reaction
solytion to the diatomaceous earth column (Z.3) and allow it to be absorbed by the column f¢r 15 min.

Mec llVVllllC, auu LU llll L uuL_y1 lllCLll_yl CLIICI LU .Jj LU LllC lCdLLlUll VCDDCI auu DlldI\C VlgUl uum/ After the
15 min period decant the t-butyl methyl ether (8.5) onto the top of the column and collect the eluate in
a 250 ml round-bottom flask.

Rinse the reaction vessel with 10 ml t-butyl methyl ether (8.5) and transfer the solvent to the column.
Subsequently, pour 60 ml ¢t-butyl methyl ether (8.5) directly onto the column.

For amine detection and quantification, the t-butyl methyl ether extract is concentrated to a volume
less than 5 ml (not to dryness) with a vacuum rotary at a temperature less than 50 °C and a pressure
of approximately 450 mbar. If it is necessary to change to another solvent, remove the remainder of the
solvent very carefully by means of a weak flow of inert gas.

NOTE1 Removal of the solvent (concentration in the rotary vacuum evaporator, evaporation to dryness) can
lead to substantial amine losses if performed under uncontrolled conditions.

© IS0 2020 - All rights reserved 5
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Make up the extract or residue to 2,0 ml with an appropriate solvent for detection and determination
of the amines using chromatography [acetonitrile (8.7), t-butyl methyl ether (8.5) or methanol (8.6)]
without delay. If the complete analysis cannot be performed within (24 * 1) h, keep the extract at
(-18 = 3) °C and warm carefully to room temperature before analysis.

NOTE 2 Owing to the matrix, individual amines such as 2,4-diaminotoluene and 2,4-diaminoanisole are likely
to exhibit a very poor stability, especially in methanol. Where delays occur in the work routine, amines can be no
longer detectable by the time of instrumental measurement.

10.4 Check of the analytical system

To check th
in a reactid

Then carry

Amine recgvery rates shall conform with the following minimum requirements:

— amine
amine
amine

amine

11 Chromatographic analyses

The detect
in 7.7. Othg

by means ¢f HPLC-DAD, HPLC-MS or GC-MS. Where gas chromatography is used, appropriate inte

standards

If any amin
more alter

12 Calib

Use the sta
30 pg/ml.

13 Evalu

13.1 Calc

e analysis procedure, add a certain quantity of amines to obtain x mg/l as final concentra
n vessel containing 15 ml of buffer solution (8.9).

out the procedure set out in 10.3.

s nos 1to4,7,9to 17 and 20 to 21: recovery rate 70 %;
no. 8: recovery rate 20 %;
b nos 18, 19, 23 and 24: recovery rate 50 %;

E nos 5, 6 and 22, see footnotes to Table 1.

ion of the aromatic amines can be performed:using the chromatographic techniques lif

hs described in 8.9.4 shall be employed.
hative methods. The result is positive only if both methods give a positive result.
Fation

ndard solution (8.9:2) to prepare at least three calibration solutions in a range of 2 ug/n

ation

ulation of amine in the sample

Fion

ted

r validated methods can be used. The quafitification of the aromatic amines is perforined

rnal

e is detected by one chromatogpaphic method, then confirmation shall be made using onle or

—

to

Calculate the amine concentration based on the peak areas of the individual amine components.
Calculate the content of the amine as a mass fraction, w, in milligrams of the individual component per
kilogram (mg/kg) of leather material according to Formula (1):

AS xV

AC Xmyg

€y
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p. isthe concentration of the amine in the calibration solution, in micrograms per millilitre

(ng/ml);
A, isthe peak area of the amine in the sample solution, in area units;
A. isthe peak area of the amine in the calibration solution, in area units;

V' is the volume of the specimen according to 10.3 (final sample volume), in millilitres (ml)

(here 2 ml);

my is the mass of the leather sample. in grams (g).

13.

For

14
Thd

Int

Acc
not

Int

Thd
cold

=)

2 Reliability of the method

the reliability of the method, see Annex B.

Test report

test report shall refer to this official method and give informationfoirat least the followi
areference to this document, i.e. ISO 17234-1:2020;

identification of the sample;

sampling procedure;

any deviations from the analytical procedure, parficularly any additional steps perform
declaration of analytical techniques used fordetection and confirmation;

the date of the test;

the analytical results for the amines,in milligrams per kilogram (see Clause 13), individ
and reported according to the identification threshold values as follows:

he case of levels per amine component < 30 mg/kg:

hg aspects:

hally listed

brding to the analysis as garried out, azo colourants which release the listed aromatic amines were

detected.
he case of levelsSper amine component > 30 mg/kg:

analysis resalt suggests that the leather submitted has been manufactured or treated
urants which release one or more of the listed amines.

using azo

© IS0 2020 - All rights reserved
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In the case of levels of 4-aminodiphenyl and/or 2-naphthylamine > 30 mg/kg:

Use of this analytical method has detected 4-aminodiphenyl and/or 2-naphthylamine. According to the
current state of knowledge it cannot be unequivocally confirmed without additional information that
azo colourants which release amines were used.

Care should be taken in the interpretation of less than 30 mg/kg of amines as these can be due to false-
positive results. For the interpretation of results, see Annex C.

8 © IS0 2020 - All rights reserved
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Annex A
(informative)

Chromatographic analyses

Preliminarvremark
e e

As
inst
suc

A.2

A2

Elu

Elu

Stat
Floy

Gra

Coliimn temperature: 40 °C;

Inje
Det

Qugd

NO1
infol

of this product. Equivalent products can be used if they can be shown to lead to the same results.

See

.......... Y o Ix

the chromatographic equipment (7.7) of the laboratories can vary, no generally|applicable
ructions can be provided for chromatographic analyses. The following parameters |have been
cessfully tested and used.

High-performance liquid chromatography (HPLC)
.1 High-performance liquid chromatography/diode array detector (HPLC-DAD)
bnt 1: methanol;
ent 2: 0,575 g of ammonium dihydrogen phosphate + 0,7 g of disodium hyfdrogen
phosphate in 1 000 ml of water, pH'6,9;
ionary phase: LiChrospher 60 RP-select B((5um), length: 250 mm x inside diametgr: 4,6 mm;
v rate: (0,7 to 1,0) ml/min;
dient: start: 15 % eluent@) linear increase to 80 % eluent 1 within 45 min|

ction volume: 10,0 pl;
ection: DAD;.spectrograph;
ntification: at 240 nm, 280 nm, and 305 nm.

E LiChrospher’ 60 RP-select B is an example of a suitable product available commeycially. This
rmation is given'for the convenience of users of this document and does not constitute an endorsement by ISO

example'in Figure A.1.

© IS0 2020 - All rights reserved 9
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0 5 10 15 20 25 K

Key

X  time injmin

Y absorbance in mAU at 240 nm
1 1,4-phgnylenediamine

2 aniline

NOTE For aromatic amines 1 to 21, see Table 1 (aromatic amines 23 and 24 are not shown).

Figure A.1 — HLPC-DAD-chromatogram

A.2.2 High-performance liquid chromatography/mass selective detector (HPLC-MS)

Eluent 1:
Eluent 2:
Stationary
Flow rate:

Gradient:

Column temperature

Injection v

acetonitrile;

ammonium acetate in 1 000 ml of water, 5 mmol, pH 3,0;
C1813,5 um); length: 50 mm; inside diameter: 2,1 mm;
300 pl/min;

see Table A.1;

40 °C;

Detection:

Spray gas:

Ionization:

10

quadrupole- and/or ion-trap mass detector, scanning mode and/or MS
daughter ion MS detection; DAD: for wavelengths, see A.2.1;

nitrogen (bottled/generator);

API electrospray positive, fragmentor 120 V.

© IS0 2020 - All rights reserved
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Table A.1 — Gradient programme

Time Eluent 1 Eluent 2
min % %
0 10 90
1,5 20 80
7,5 90 10

A.3 Capillary gas chromatography (GC-MS)

Capiillary column:

Injgctor system:

Injgctor temperature:
Carfier gas:

Temperature programme:
Injgction volume:

Detpction:

medium polarity, e.g. SE 54 or DB 5, length: 50 m, inside diameter:

0,32 mm, film thickness: 0,5 pm;

split/splitless;

250 °C;

helium;

70 °C (2 min), 70 °C to 280 °C (at 10 °C/min), 280 °C (5 min);
1,0 pl, splitless 2 min;

MS, scan 45 amu to 300 amu.

A.4 Capillary electrophoresis (CE-DAD)

250 ul of the sample solution (10.3) is mixed with 50 pl HCI (¢ = 0,01 mol/l) and passed
meimbrane filter (0,2 um). This solution is analysed by means of capillary zone electrophores

Capillary 1:

Capillary 2:

Buffer solution:
Colymn temperature;
Voltage:

Injdction tinte:

Flushing time:

56 cm, uncpated, inside diameter 50 pm, with extended light pa

56 em,-coated with polyvinyl alcohol (PVA), inside diameter 50
extended light path;

phosphate buffer solution (c = 50 mmol/l1), pH 2,5;
25 °C;

30 kV;

4s;

5s;

through a
is.

th;

lm, with

Detection:

DAD spectrograph at 214 nm, 240 nm, 280 nm, 305 nm.

A.5 Thin-layer chromatography (TLC); HPTLC or TLC only for semiquantitative

confirmation
A.5.1 General

Plates (HPTLC):
Applied volume:

Mobile solvent 1:

© IS0 2020 - All rights reserved

silica gel 60 with fluorescence indicator F254, (20 x 10) cm;
5 ul, applied as a line with automatic applicator;

chloroform/acetic acid (90 + 10) parts per volume.
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Plates (TLC): silica gel 60, (20 x 10) cm, saturated chamber;

Applied volume: 10,0 pl, applied as a dot with an automatic applicator;

Mobile solvent 2: chloroform/ethyl acetate/acetic acid (60 + 30 + 10) parts by
volume;

Mobile solvent 3: chloroform/methanol (95 + 5) parts per volume;

Mobile solyents 2 and 3: successively without drying of the plates.

Detection: 1) ultraviolet (UV) lamp;

2) after successive treatment with reagents 2 and '3, reaction time
approximately 5 min;

Reagent 1: 0,1 % NaNO, in KOH (c = 1 mol/1);
Reagent 2: 0,2 % a-naphthol in KOH (c = 1 mol/1);
Reagent 3: 0,5 % to 1,0 % of ammonium sulphamate in methanol.

A.5.2 Derivatization procedure

After developing the TLC plate it is dried in air or by a hand-held hot air drier (e.g. hair dryer) for 1 min
or 2 min. Next the plate is immersed in reagent 1 for 30;s to 1 min then immersed in reagent 3 for B0 s
to 1 min. The plate is dried like earlier and then immetsed in reagent 2 for 1 min. The plate is then dfied
by a hot airf drier. Instead of immersion, spraying the reagents using an atomizer is also possible.

12 © IS0 2020 - All rights reserved
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Reliability of the method

The data indicated in Table B.1 were obtained in an interlaboratory collaborative trial on different

kinds-ofleathers-The-data-were-obtained by-using HRLC-with- DAD-The-samples-were-ground according
ds-ofHleathers—The-data-were-obtainedbyusingHRLCwith-DAD—The-samples-were-grouhs
to 150 4044. For liquid-liquid extraction Merck™ columns, type EXtrelut® NT201 were used.
Table B.1 — Interlaboratory trial — Precision data
M Repeatability Reprodycibility
ean
eather Detected amines r )i
sample mg/kg
mg/Kg mg/kg
A Benzidine 13,5 54 8}
3,3’-Dimethoxybenzidine 15,4 4,4 64
3,3’-Dimethylbenzidine 20,5 7,1 95
B Benzidine 12,9 3,8 89
2-Toluidine 37,5 15,4 38,5
C 3,3’-Dimethylbenzidine 25,6 8,0 170
2-Toluidine 5071 20,2 42,1
D Benzidine 16,5 3,0 71
© IS0 2020 - All rights reserved 13
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Annex C
(informative)

Assessment guide — Interpretation of analytical results»

C.1 General

C.1.1 Geperal

This annek gives complementary technical guidance but does not question the results obtained

following the procedure described in this document.

As the occyrrence of the amines in very small amounts can lead to false-positive résults, the Regula

fion

REACH 1997/2006/Annex XVII defines a limit value of 30 mg/kg of sample niaterial. This value ¢nly

applies to

single test specimen.

If the deterted amount of amine is over 30 mg/kg, it shall be assumed ‘that an azo colourant which

release a
statement

informatio

Assignasp
due to lowy

Due to the

that the ch
standard a

C.1.2 De

Azo colour
aniline and
aniline car
parts, ther
ISO 17234+

C1.3 Fa

Table C.1
isomers).

ines (see Table 1) was used. Below 30 mg/kg, it is at present'not possible to make a reli
on the use of certain azo colourants which release aminés (see Table 1) without furf
h, such as the type and/or purity of the used colourantsior the other raw material used.

ecimen with reduced mass as a minor componentand give the advice of a greater uncerta
br material homogeneity.

existence of isomers for some targeted aminés (see Table C.1), the laboratory should ens
romatographic and spectral characteristics of the detected analytes are equivalent to
mine substances.

termination of 4-aminoazobenzene

hnts that are able to form 4%aminoazobenzene generate, under the condition of this met
1,4-phenylenediamineDue to detection limits and recovery of 1,4-phenylenediamine,
be detected. If aniline'is detected above 5 mg/kg in a combined test specimen of t}
the presence of 4:aminoazobenzene-releasing colourants should be tested accordin
2.

se-positiveTesults

chows<substances which can generate false-positive results (including interferenceg

Inly

hble
her

nty

ure
the

od,

ree
b to

2) FromISO 14362-1:2017, Annex C.
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Table C.1 — Listing of possible reasons for false-positive results

ISO 17234-1:2020(E)
IULTCS/IUC 20-1:2020(E)

List of aromatic amines

Reasons and substances for false-positive
testresults

No. | CASno. - Remarks
Chemical name | Chemical structure Chemical _name/ Chemical structure
number of isomers
Solvent Yellow 7 OH
(SY7) = 4-phenylazo- N /©/
phenol = 4-hydroxya- ©/ N Only aminobiphenyl
zobenzene findings are unusual.
chs Such findings could
OH HN” "0 originate from
biphenyl-4-ylamine Acid Red1 (ART) ___N dyestuf]s which form
1| |92-67-1 |4-aminobiphenyl NHz U\( OO 4-amingbiphenyl
p-xenylamine HO:S so,H | during the procedure
5 by-molefular rear-
N " N_p Fangemgnt.
] =N HN 2 . | Three dyestuffs of
Direct Black 168 N 6 M| this kingl are listed.
HN‘QNQ%
&0 1 B
Na'0 Na'
L No furtler action
_87- H N—"—NH
2| |92-87-5 |benzidine ) Q O 7] needed.
cl CH,
3| |95-69-2 4-chloro-o-toluidine \@ 10 isomers in all Take caye of the sepa-
NH, ration of isomers.
PEON
HO,S of,S"o Desulfopation possi-
Reactive Red\174 N\\N/Ar ble — low commer-
OO cial relejance.
NH,
4| [91-59-8 2-naphthylamine OO SosH Take cage of
phthy Dyes.based on Tobias N, Ar . : £
Adid OO N impurit]es o
2-naphthylamine.
Two isomers in all Take cate of the sepa-
ration of isomers.
o-aminoazotoluene
4-amino-2',3-di- CH; CH,3 Detectefl as
5] [97-56-3 |methylazobenzene @—N=N—©—NHZ o-toluidjne look at
4-o-tolyla- no. 18.
zo-o-toluidine
5-nitro-o-toluiding /@ Detectefl as
6| [99-55-8 |[2-amino-4- 2,4-toluylenediamine
nitrotoluene ON NH, look at rjo. 19.
7| |1106-47-8 |4-chloroaniline CI—@—NH, Three isomers in all Take caje of tl}e
separatjon of isomers.
o ! NO2| Two reduction steps:
OMe N—@ 1 ) "
. _ step|to 2-meth-
Pigment Red 23 N=N O oxy-5-njtroaniline,
ON
Q 2) step|to 4-meth-
oxy-m-phenylene-di-
4-methoxy-m-phe- HN NH;, amine.
gl lgi5-05-4 |[nylenediamine W OCHGNHOV\: Fwo-dyds with
2,4-diaminoanisole 0-Ch, Pigment Orange 3 QN)\@ 2-methoxy-5-
nitroaniline azo

bounded are listed
beside (see C.2.1.1
and C.2.1.2.3).

Six isomers in all

Take care of the sepa-
ration of isomers

© IS0 2020 - All rights reserved
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Table C.1 (continued)

List of aromatic amines

Reasons and substances for false-positive
testresults

No. CAS no. - Remarks
Chemical name | Chemical structure nﬁl;f:;_c:; i‘;?)ﬁiés Chemical structure
Polyurethane H Foams and print fix-
polymers of It ? 0 ing, prepolymers, high
, 4,4'-methylene- 'ﬁ‘@ O\y;:’LLo’\’o temperature cleavage
454 -mgthylene- di-phenyl-diisocy- H H confirm GC result by
9 [101-77-9 glﬂil:;modi HzN—O—CHz—@—NHZ anate (MDI) "| LC technique.
phenyl-methane LN-Gnethylene- | 0 NN 9 |crosslinking
(az[ilr?dine}-ll-carf)ox- Y/N*N Z Z N*N\7 auxiliary for peig
amide) B M applications;
No further action
needed,
5'3"‘.13?}1101"0' o o Forinformation cpm-
enzidine binations of Pigmpnt
10 |91-94{1 |3,3 'dlChlorO,' HN NH2 Black 7 with Pigmlent
biphenyl-4,4'- Orange 13 or Pigrhent
ylene-diamine Orange 34 have bg¢en
known to release fhe
concerned amine)
3,3-dimeth O~Ct
,3'-dimethoxy- .
11 |119-9¢-4 |benzidine HN NHz No further action
o-dianisidine H,C -0 .
o< © o Mo |High temperaturg
CI Azoic Coupling =<—'( )} cleavage of amide,
Component 5 HNNH confirm GC resultby
cH LC technique.
3,3'-dimethyl- ° Dyes on base of
12 [119-93-7 |benzidine HN Q Q NH, 0, CI Azoic Coupling
4,4"-bi-o-toluidine HyC Dyes onbdse of CI AL HPS L Component 5,
Azoic €oupling Com- N=N N Q Q N N=H |high temperaturg
ponent 5 HCc— © CH, cleavage of amidgs,
° confirm GC resul{ by
LC technique.
No further action
needed (note thatla
HiC, CH
13 lazs_sb o 4,4"methyl- i@_ O_a compound with sjm-
ene-di-o-toluidine |HN Chz NH, ilar MS-spectra bjit
different retentiop
time is possible).
6-methoxy-m- NH,
N, . . Take care of the s¢pa-
14 |120-71-8 ;?Lli‘ledslir(lﬁne |.|3C_<;§_(;._CH3 10 isomers in all ration of iSomers.
4,4'-methyl- 4,4"-methyl- o )
ene-bis-(Z}-,chloro-an- ene-bis-(2-chloro-an- The amine 1tse¥f1
o iline) HAN cH NH, |2 curingagent for
15 [101-14-4 1211;?2”— HaN _Q_CHZ_Q_NHz o 2 2 % | TDI-polyurethands,
dloro-4.4'-methyl- ¢ c 2,2'-di- ' cl cl polyurethane-reslns
dianili y chloro-4.4"-methyl- and epoxy-resins|
KMte-dianiiine ene-dianiline
The-amire-ttself
is a curing agent
for epoxy-resins
and thermosetting
resins, using viscous
16 |101-80-4 |4,4"-oxydianiline  |HN -@-O@-Nm 4,4'-oxydianiline HN -@-O@-Nm pre-polymer compo-
sitions, which chang-
es irreversibly into
an infusible polymer
network by curing
induced by heat or
radiation.
17 [139-65-1 |44"thiodianiline | FaN—{_ )-8 < )N, No further action
needed.
16 © IS0 2020 - All rights reserved
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Table C.1 (continued)

ISO 17234-1:2020(E)
IULTCS/IUC 20-1:2020(E)

No.

CAS no.

List of aromatic amines

Reasons and substances for false-positive
testresults

Chemical name

Chemical structure

Chemical name/
number of isomers

Chemical structure

Remarks

Pigment Red 12

High temperature
cleavage of amides
in GC injector two
dyestuffs of this kind
are listed besides.
Confirm GC result by
LC technique.

18

95-53-4

o-toluidine

2-aminotoluene

CH,

NH,

Pigment Red 112

Three isomers in all

Take cate of the sepa-
ration of isomers.

Difficulf GC-separa-
tion, otHer polarity
or slow femperature
rate or §eparation
with LCltechnique.

19

95-80-7

4-methyl-m-
phenylenediamine

2,4-toluylene-
diamine

2,4-diaminotoluene

HoN CH,

Polyurethane
polymers of
2,4-toluylenediiSocy-
ante (TDI)

Hy

NHco—o—(CHz)H

EO—OCHN

Foams agnd print fix-
ing, pre{polymers.

Six isorérs in all

e of the
on of isomers.

Take ca
separat

20

137-17-7

2,4,5-
trimethylaniline

HsC NH,

2

HsC CHs

Six isomers in all

e of the
on of isomers.

Take ca
separat

21

90-04-0

o-anisidine
2-methoxyaniline

0L CH,

High terhperature
cleavag¢ in GC injec-
tor possjble.
Confirn] GC result by
LC techpique.

Three isomers in all

Take calfe of the
separatjon of isomers.

22

60-09-3

4-aminoazobenzene

Ol

4-amindazobenzene
is an azq-dyestuff
itself najmed “Solvent
Yellow 1.”

Proceedto
I1SO 17284-2.

Oth

r relevant amines

62-53=3

aniline

O

Proceedto
I1SO 17284-2.

106-50-3

1,4-phenylene-
diamine

H,N —@—NHZ

Three isomers in all

e of the
on of isomers.

Take ca
separat

In this context, it is recommended that the analytical results are reported as follows:

C.1.4 In the case oflevels per amine component < 30 mg/kg

According to the analysis as carried out, azo colourants which can release one or more of certain listed
amines (see Table 1) by cleavage of their azo group/s were not detected in the commodity submitted.

C.1.5 In the case of levels per amine component > 30 mg/kg

1y

Indication of the amine component/s at levels > 30 mg/kg.

© IS0 2020 - All rights reserved
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2) The analytical result suggests that the commodity submitted has been manufactured or treated
using azo colourant/s, which can release one or more of certain listed amines (see Table 1) by
cleavage of their azo group/s.

3) False-positive results are possible and Table C.1 contains a list of possible reasons. When false-

positive results are suspected, guidance on procedures and explanations are described in C.2.

C.2 Guidance on procedure and explanations if false-positive results are possible

C.2.1 False-positive results from chromatographic problems

C.2.1.1 Fplse-positive results from isomers

The analydis of 24 amines and a lot of possible isomers is a challenging assignment (TableC.1). 4 lot
of amines |have isomers which can produce false-positive results if the separation #echnique is|not
optimized.| Keep in mind the separation of the targeted amine regarding its isomers. Amines With
more thanone aromatic ring system could also have isomers, but this is less common and separatidn is
normally epsier. Laboratories are obliged to ensure the correct result.

C.2.1.2 Fplse-positive results from sources other than azo colourants

C.2.1.2.1 |False-positive results from high temperature in GC-injector

The aminegs 12, 18 and 21 sometimes give false-positive resultsin GC due to high temperature cleayage
of amide bgnding of colourants and the amines 9 and 19 due t&’high temperature cracking polyurethane
pre-polymers. Quantitative confirmation of the results with'a non-GC technique is necessary.

C.2.1.2.2 |False-positive results generated from chiemical procedure

The amines 9, 15, 16 and 19 sometimes give false-positive results from other sources such as
polyurethdne, cross linkers and other substaneés.

A simple pfrocedure to differentiate betwéeen azo bound or not is to do the procedure again with whter
instead of fodium dithionite solutionIf the result is comparable to the one reached by the reductive
cleavage, the amine is from a souree other than azo colourants.

If necessaryy, the following explanation may be given as an example:

'(Name of the amine) was detécted at the level of (result in mg/kg) according to the procedure described
in ISO 17234-1:2020. However, when the procedure was carried out without the reducing agent, a
similar result was ohtained. Therefore, the amine originates from a source other than azo colourants.
No forbidden azo celourants which release amines (Table 1) have been used.’

C.2.1.2.3 |Ealse-positive results from colourants

The amines 1, 4 and 8 can be indirectly generated during the procedure (reduction cleavage with
dithionite) from some colourants which do not contain these amines azo bound. No clear distinction
between these colourants and forbidden azo colourants, which release amines (Table 1), can be made.

The absence of forbidden azo colourants in the test specimen has to be proved by evidence (e.g.
traceability records from dyer or dye manufacturer), based on the information of the dye structure, to
qualify the concerned results as false-positive results.

If necessary, the following explanation may be given as an example:

'Other sources of the detected amine (name of the amine) can contribute to the reported results whose
origins cannot be proved analytically in laboratory.'

18 © IS0 2020 - All rights reserved
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