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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 proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
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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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Footwear — Critical substances potentially present in
footwear and footwear components —

Part 1:
Determination of phthalate with solvent extraction

WARNING — The use of this document can involve hazardous materials, operJtions and

equipment. It does not purport to address all of the safety or environmental problents ;

wit]

to ¢nsure the safety and health of personnel and the environment prior to applicat
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its use. It is the responsibility of users of this document to take appropriate

ument, and to determine the applicability of regulatory limitations forthis purpos

Scope

5 document specifies a test method to determine the qualitative and quantitative g
halate compounds (see Annex A) in footwear and footwear components.

E1 A list of relevant materials potentially containing phthalates can be found in ISO/TR
ex A orin CEN/TR 16417.

E2  This test method can also be used to determine phthalates other than those listed in Ann
hlidation.

Normative references

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

4787:2010, Laboratory glgssware — Volumetric instruments — Methods for testing
for use

Terms and definitions
erms and definitions are listed in this document.

and [E€maintain terminological databases for use in standardization at the following aqg

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

hssociated
measures
ion of the
e.

resence of

16178:2012,

bx A, subject

Pir content
pplies. For
[s) applies.

bf capacity

dresses:

4

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

Principle

The test sample is extracted using toluene at 60 °C in an ultrasonic bath for 1 h. An aliquot is then

ana

lysed using a gas chromatograph (GC) with a mass selective detector (MS).

All the abbreviations of phthalates used are given in Annex A.

When compared with ISO 16181-2, the two analytical methods should give similar trends but not
necessarily the same absolute result. Therefore, in cases of dispute, the method in this document shall
be used in preference to ISO 16181-2.
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5 Reagents

5.1 Chemicals

Unless otherwise specified, use only reagents of recognized analytical grade.
5.1.1 Toluene, Chemical Abstract Service Registry Number®1) ( CAS RN®): 108-88-3.

5.1.2 Internal standard

Either of the following chemicals can be used as internal standard:
— Bis (2-Ethylhexyl) phtalates-3,4,5,6-D4 (CAS RN®: 93951-87-2);
— Diphenylphthalate (CAS RN® 84-62-8)

NOTE1 Diphenylphthalate gives appropriate results in case of DEHP <1 %. In case of DEHP>1 % the resulfs of
all other phthalates can be affected because of poor resolution between DEHP and Diphenylphthalate.

NOTE 2 ther internal standards have been found convenient as Di-n-propylphthalate-3-4-5-6 D4 ([CAS
RN®: 358731-29-0).

5.1.3 Phthalates, see Annexes A and B.

5.1.4 Ace¢tone, CAS RN®: 67-64-1.

5.1.5 Maethanol, CAS RN®: 67-56-1.

5.1.6 Cy¢lohexane, CAS RN®: 110-82-7.

5.1.7 Tetrahydrofurane (THF), CAS RN®::109-99-9.
5.1.8 n-hexane, CAS RN®: 110-54-3.

5.2 Standard solutions

5.2.1 Tafget phthalates="Stock solution
Based on ifls tasks a labotratory shall decide which phthalates from Table A.1 need to be determined

Based on |this decision, standard stock solution for each phthalate shall be available eithey as
commerciglly available certified mixes, individual components in solution or self-prepared individual
standard sfo€k'solutions of each phthalate in toluene (5.1.1).

Prepare, for example, standard stock solutions with concentrations of 1 000 pg/ml, weigh 50,0 mg of
each phthalate depending on the purity (Table A.1) into 50 ml volumetric flasks, fill the volumetric
flasks up to the mark with toluene (5.1.1) and mix thoroughly to dissolve completely the substance.

5.2.2 Internal standard — Stock solution

Prepare an internal standard stock solution that is in the same concentration range as the standard
stock solutions (5.2.1) by dissolving the internal standard (5.1.2) in toluene (5.1.1) according to 5.2.1.

1) CAS Registry Number (CAS RN) is a registered trademark of the American Chemical Society (ACS). This
information is given for the convenience of users of this document and does not constitute an endorsement by ISO
of the product named.

2 © IS0 2021 - All rights reserved
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Prepare at least five appropriate phthalate calibration solutions, each containing an equal amount of
the target phthalates (5.1.3) and an amount of internal standard (5.1.2) in toluene (5.1.1) respectively

in n-hexane (5.1.8).

An examples of calibration solutions are shown in Table 1 and 2.

Table 1 — Example of calibration solutions extraction (8.1.1)

Standard L1 L2 L3 L4 L5
Concentration of phthalate (ng/ml) 2,5 25 50 75 100
Volhime of the phthalate stock solution (pl) (5.2.1) 25 250 500 750 1000
Vollime of the internal standard stock solution (ul) (5.2.2) 500
Corjcentration of the internal standard (pg/ml) 50
Vollime of toluene (pl) (5.1.1) (completed to 10ml) 9475 | 9250 | 9000 | 8750|| 8500

Table 2 — Example of calibration solutions with THEextraction (8.1.2)

Standard L1 L2 L3 L4 L5
Corjcentration of phthalate (pg/ml) 1,0 3,0 15 30 90
Vollime of the phthalate stock solution (ul) (5.2.1) 10 30 150 300 900
Volhime of the internal standard stock solution (ul) (5.2.2) 500
Concentration of the internal standard (ng/ml) 50
Volime of n-hexane (pl) (5.1.8) (completed to 10 ml) 9490 | 9470 9350 9200 8600
5.2}4 Extraction solution with internal standard (optional)
Prepare the extraction solution with the.game concentration of an internal standard as in the[calibration
solytions (e.g. 50 pg/ml) by diluting internal standard working solution (5.2.2) with toluene|(5.1.1).
6 |Apparatus
The usual laboratory apparatus and laboratory glassware, according to ISO 4787:2010, shallfbe used, in

addjition to the following;

Glagsware, after washing, should be given an extra rinse with 0,1 N nitric acid and finally with acetone,

acetone/methangldnd/or cyclohexane.

6.1| Analytical balance, with a precision of at least 0,1 mg.

6.2| “Flask with Teflon stopper, for example 20 ml.

6.3 Ultrasonic bath with adjustable temperature, suitable for operation at 60 °C.

6.4 PTFE-membrane filter, pore width 0,45 pm.
6.5 Volumetric flasks of suitable volume.

6.6 GCvials, for example 2 ml.

6.7 Gas chromatograph with mass-selective detector (GC-MS).

© IS0 2021 - All rights reserved
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7 Sampling

The test piece consists of a single material taken from the footwear, such as coated leather, textile,
polymer, coated material or others. The preparation of the sample should involve removal of the

individual

materials from the footwear.

Each material type is cut into pieces of about 3 mm to 5 mm edge length.

In order to avoid cross-contamination, the cutting device shall be cleaned with acetone after cutting of
any individual material.

Up to thre
considerat

TEeSTSPECIMENS Of equal IMass and the Same matertal Type can be tested togetierT, taking
on the limit of quantification and the limit given by the applicable regulations.

8 Test procedure

8.1 Extr

8.1.1 UN

action

rasonic extraction

Weigh accyirately (1,0 £ 0,1) g of the pieces of a representative specimen-(Clause 7) into a glass f

(6.2), reco
entire spe
immersed
of the phth

Alternativg
standard s
in the calib

Extract thq

After cooli

8.1.2 Alf

For a PVC 4
procedure

a) Weigh

glass f

Extrac
not co
proceg

b)

'd the mass (m) to the nearest 10 mg. Add 10 ml of extraction solution (5.2.4) to wet
Fimen, and seal the flask with a Teflon stopper. If the’tést specimen is not sufficie
in the extraction solution, add more solvent and repott-the final volume (V) for calcula
alate amount.

ly, toluene (5.1.1) can be used for extraction. In"this case, an appropriate amount of inte
plution (5.2.2) shall be added in order to get-the same concentration of internal standar
ration solutions.

phthalate in the ultrasonic bath (6.3) for 1 h # 5 min at (60 + 5) °C.

hg to room temperature, filter this;solution through a PTFE membrane filter (6.4).

ernative extraction procedure for PVC materials

ample, THF can also,be used as extraction solvent, and the following alternative extrac
may be applied.

accurately (0,5+-0,01) g of the pieces of a representative specimen (Clause 7) into a 5(
ask fitted with-a Teflon stopper. Add 10 ml of THF to wet the entire specimen.

t the phthalates in the ultrasonic bath for 1 h # 5 min at (50 % 5) °C. For samples that h

mpletely dissolved at this point, add an additional 2 h £ 10 min of extraction time and {
d.

nto

ask
the
htly
[ion

‘nal
l as

fion

ml

ave
hen

transp

arent extraction solution.

at a volume ratio of 1:2.

e)

volume of internal standard solution in n-hexane and perform GC-MS analysis.

NOTE

toluene.

© ISO 2021 - All rights rese
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.3 Preparation of a method blank

For each series of tests, a method blank shall be prepared. For the preparation of the blank, the complete
procedure (extraction 8.1.1 or 8.1.2 and GC-MS analysis 8.2) shall be done in a 20-ml glass flask (6.2)

conditions
is given in

he original
of internal

mula (1).

)

(2)

without a sample.
8.2 Determination with GC-MS
Transfer an aliquot of the extract with internal standard into a suitable GC sampling vial (6.6) and seal
with a cap.
Detprminate the phthalates extracted in 8.1 by GC-MS (6.7). An example of chromatographic
for [GC-MS analysis of target phthalates are given in Annex C. An example of chromatogram
AnnexE.
In dases when the phthalates level is very high, prepare further diluted solutiods using t
solytion and repeat the analysis. In the case of toluene (5.1.1), add an appropriate volume
stamdard solution.
9 |Expression of results
9.1] Calibration curve
Setup the linear regression function by using the ratios (4y/A4;;) and (C,/C; ) according to Fo
A C
S —ax| = kb
Ais Cis
whgre
A, isthe area of the target phthalatebased on the target ions;
A is the area of the peak of internal standard based on the target ions;
C, isthe concentration gf'the target phthalate in the calibration standard, in pg/ml;
C;; is the concentration of internal standard in the calibration standard, in pg/ml;
a isthe slope®fthe linear function;
b isthe ordinate intercept of the calibration curve; the units depend on the evaluatior].
Cal¢ulate the'concentration of each phthalate in the sample (C, in pg/ml) using Formula (2).
T (A )]
9.2 Determination of the phthalates content

9.2.1 For each phthalate

From the calibration graph, determine the content of each phthalate, corrected for the internal standard
peak area, and interpolate the concentration of the phthalate in pg/ml, correcting for any dilutions.

Sub

tract the blank concentration (see 8.1.3) from the specimen concentration.

© IS0 2021 - All rights reserved
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The content of phthalate is calculated according to Formula (3) as a percentage, P.
— VX(CSS _Cb )

P=——>——= 3
mx10000 =

Alternatively, it can be expressed as a mass fraction, W, in mg/kg using Formula (4).

W:KX(CSS _Cb) ®
m

where

V'  isthe final volume as given in 8.1.1 or 8.1.2 d), in m];
m is the specimen mass as given in 8.1.1 or 8.1.2 a), in g;
Cy, is fhe concentration of the individual phthalate of blank solution, in pg/ml;

C, is fhe concentration of the individual phthalate of the specimen solutiomycorrected for any

dilutions, in ug/ml, determined by Formula (2).

9.2.2 When a sum of phthalates is requested
In certain ¢ases, a final requested result can be expressed as a sum‘ef different phthalates.

All the phthalates included in the sum shall be clearly identified:

The result$ of the identified phthalates (as obtained in 9.2<) are added to give the result of the sutn. If
the resultgﬁr a single phthalate is lower than the limit of-quantification of the test method (see 9.3), this
result is considered as zero and is not included in the sum.

9.3 Performance of the test method

The result$ of the interlaboratory test is given in Annex D.

This methqd is able to quantify Phthalates listed in Table A.1 with a limit of quantification (LOQ) of
— 50 mg)kg with toluene extraction (8.1.1)

— 100 mg/kg with THF extraction (8.1.2)

NOTE For complex niatrix (for example, leather, rubber, materials with high amount of paraffins), these

limits of quntification might be difficult to achieve. That is possible for phthalates that yield a single peak| If a
phthalate yields seveka) peaks, it will be difficult to achieve this LOQ.

10 Test yeport

The test report shall include at least the following:

a) all the details necessary for complete identification of the tested sample;
b) areference to this document,i.e. ISO 16181-1:2021;

c) the method used (solvent of extraction);

d) the amount determined for each phthalate that was requested to be tested in mg/kg or in
percentage by mass of each listed phthalate in the tested material;

e) any deviation by agreement or otherwise from the procedure specified;

f) any unusual features observed;

6 © IS0 2021 - All rights reserved
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g) the date of the test.

© IS0 2021 - All rights reserved 7
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Annex A
(informative)

Information on some identified phthalates

Table A.1 — List of phthalates that can be determined by this document

Abbrevia-

No. Substance? tion CAS RN®
1 Dibutyl phthalate DBP 84-74-2
2 Benzyl butyl phthalate BBP 85-68-7
3 Bis (2-ethyl(hexyl)phthalate) DEHP 117-81-7
4 Di-n-octyl phthalate DNOP 117-84-0
28553-12-0
5 Diisononyl phthalate DINP
68515-48-0
26761-40-0
6 Diisodecyl phthalate DIDP 89-16-7
68515-49-1
7 Diisobutyl phthalate DIBP 84-69-5
8 Bis(2-methoxyethyl) phthalate DMEP 117-82-8
9 Diisopentyl phthalate DIPP 605-50-5
10 N-pentyl-isopentyl phthalate PIPP 776297-69-9
11 Di-n-pentyl phthalate DNPP 131-18-0
12 Diisohexyl phthalaté DIHxP 71850-09-4
13 Di-n-hexyl phthalate DNHP 84-75-3
14 Butyl octyl phthalate (*) BOP 84-78-6
15 |1,2{Benzenedicarboxylic acid, di=C6-8-branched alkyl esters, C7-rich DIHP 71888-89-6
16 Diisoocttyl phthalate (*) DIOP 27554-26-3
17 Djundecyl phthalate (*) DUP 3648-20-2
18 1)2-Benzenedicarbexylic acid, dipentylester, branched and linear DPP 84777-06-0
19 1|2-Benzenedicarboxylic acid, dihexyl ester, branched and linear DHP 68515-50-4
20 1J2-Benzenedicarboxylic acid, di-C7-11-branched and linear alkyl DHNUP 68515-42-4
esters
1 2-benzen_edic_arbo_xy1ic acid, di-C6-10-alkyl esters;_1,2-benzgn- 68515-51-5
21 ed]carbexylic acid, mixed decyl and hexyl and octyl diesters with > — 68648-93-1
0.3% of dihexyl phthalate
22 Diethylphthalate (*) DEP 84-66-2
23 Dimethylphthalate (*) DMP 131-11-3
24 Dicyclohexylphthalate DCHP 84-61-7
25 Di-n-propyl phthalate (*) DPRP 131-16-8
26 Dinonyl phthalate (*) DNP 84-76-4

a

See ISO/TR 16178 and CEN/TR 16417 for detailed information.

© ISO 2021 - All rights reserved
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Annex B
(informative)

Information on some identified phthalates

B.1

DPP

DPR is a group of branched and linear dipentyl phthalates. It includes DIPP, PIPP and DNEP.
only be reported as the sum of these phthalates when three peaks of DIPP, PIPP and DNPP
the[same sample. Otherwise, report DIPP, PIPP and DNPP individually.

B.

DHP is a mixture of phthalate containing DNHP and DIHxP giving multiple peaks
chrpmatogram. If a single peak is found, identify the analyte as DNHP or DIHxP and quantify
using routine methodology for DNHP or DIHxP. If multiple peaks are found, identify the anal
DHP is reported by semi-quantification with DNHP. Semi-quantify the result of DHP using a
curye prepared by DNHP.

DHP

B.3 DHNUP

DHINUP is a group of phthalates containing three'main individual phthalates (BOP, DNOP
DNOP and DUP are found to be the major peaks.6f DHNUP, therefore these are used as marke
identification. If a sample contains both DNOP and DUP, then it defines as DHNUP. If the s

DPP should
co-exist in

in GC-MS
the sample
yte as DHP.
calibration

and DUP).
rs for easy
ample also

confains BOP, this should be included for reporting (see interpretation in Table B.1).
Table B.1 — Interpretation for DHNUP
Concentration of phthalates
Example Hg Interpretation for DHNUP
BOP DNOP DUP
6 pg of possible DHNUP
Sample 1 2 2 2 HEOTP
(if both DNOP and DUP are present, then add BOP)
5 ug of possible DHNUP
Sample 2 2 1 2 HEOTP
(if both DNOP and DUP are present, then add BOP)
No DHNUP since no DNOP found so report BOP and
Satgple 3 1 0 > |DUP individually
8] Ol pOSSIDIe DANUFE
Sample 4 0 1 5 reotp
(both DNOP and DUP are present)

B.4 1,2-benzenedicarboxylic acid, di-C6-10-alkyl esters; 1,2-benzenedicarboxylic
acid, mixed decyl and hexyl and octyl diesters with 20,3 % of dihexyl phthalate

1,2-benzenedicarboxylic acid, di-C6-10-alkyl esters; 1,2-benzenedicarboxylic acid, mixed

decyl and

hexyl and octyl diesters with 20,3 % of dihexyl phthalate (DNHP) is a group of phthalates composed
of C6-C10 alkyl esters. Dihexyl phthalate(C6), 1,2-Benzenedicarboxylic acid, di-C6-8-branched alkyl
esters, C7-rich(C7), diisooctyl phthalate(C8), diisononyl phthalate(C9) and diisodecyl phthalate(C10)
are used for identification. If all identifiers are found in the sample and the amount of dihexyl phthalate
contributes 20,3 % to the total content of all identifiers, report the result of 1,2-benzenedicarboxylic

© IS0 2021 - All rights reserved
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acid, di-C6-10-alkyl esters; 1,2-benzenedicarboxylic acid, mixed decyl and hexyl and octyl diesters
with 20,3 % of dihexyl phthalate (DNHP) as the sum of concentration of all identifiers. If any one of the
identifiers is not detected or the amount of dihexyl phthalate contributes <0,3 % to the total content of
all identifiers, report individually (see interpretation in Table B.2).

Table B.2 — Interpretation for Clause B.4

Concentration of phthalates Interpretation for 1,2-Benzenedicarboxylic acid,
Example H8 di-C6-10-alkyl esters; 1,2-benzenedicarboxylic
p DHP | DIHP | DIOP | DINP | DIDP acid, mixed decyl and hexyl and octyl diesters
(C6) ) (C8) (C9) (C10) withr=0;3-96of ditrexylphtiratate
Report 54 pg for this phthalate
Sample 1 4 8 17 22 3 P "8 P
Contribution of DHP = 7,4 %, i.e. 20,3 %
Report 92 pg for this phthalate
Sample 2 2 16 21 34 19
Contribution of DHP = 2,2 %, i.e. 20,3.%
Report DHP, DIHP, DIOP, DINP & DIDP individually
Sample3 || 1 | 312 | 188 | 256 | 144 ¢ 4iribution of DHP = 0,1 %,0.6. <0,3 %
Report DHP, DIHP, DIOP andDINP individually
Sample 4 1 20 55 27 0
DIDP is not found inthe-sample
10 © IS0 2021 - All rights reserved
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1ISO 16181-1:2021(E)

Annex C
(informative)

Suitable gas chromatography-mass spectrometry (GC-MS)

Thd following equipment, column and operating conditions have been found suitable:
Eqyipment: gas chromatograph (GC) with mass-selective device (MS), quadrupole.
Colimn: 5 % phenyl methyl siloxane for MS; length 30 m; 0,25 mm interior diameter and 0,25 um film
thidkness.
Caryrier gas: helium.
Flow rate: 1,5 ml/min.
Inj¢ctor temperature: 320 °C, mode splitless or split.
Injection volume: 1,0 pl.
Temperature programme: 150 °C for 1 min.
Up to 320 °C at 20<2C/min.
Isothermal 5 min.
Transfer line: 320 °C.
MS mode: Electron impact.
Typiical quantification ions for phthalates are shown in Table C.1.
Table C:1 — Typical quantification ions for phthalates
Phthalates Targetion Q1 Q2
Bis (2-Ethylhexyl) phtalates-3,4,5,6-D4 283 153
Dibutyl phthalate (DBP) 149 223 205
Benzyl butyl phthalate (BBP) 149 206 238
Bis (2-ethyl(hexyl)phthalate) (DEHP) 149 167 279
Di-n-octyl phthalate (DNOP) 149 279 261
niicnnnnyl ?hfhnlafn (nIND) 293 149 127
Diisodecyl phthalate (DIDP) 307 149 141
Diisobutyl phthalate (DIBP) 149 223 205
Bis(2-methoxyethyl) phthalate (DMEP) 59 149 104
Diisopentyl phthalate (DIPP) 71 43 219
N-pentyl-isopentyl phthalate (PIPP) 71 237 219
Di-n-pentyl phthalate (DNPP) 150 237 219
Diisohexyl phthalate (DIHxP) 85 251 43
Di-n-hexyl phthalate (DNHP) 43 251 41
Butyl octyl phthalate (BOP) 223 41 43
© IS0 2021 - All rights reserved 11
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Table C.1 (continued)

Phthalates Target ion Q1 Q2
1,2-Benzenedicarboxylic acid, di-C6-8-branched alkyl esters, 99 265 .
C7-rich (DIHP)
Diisooctyl phthalate (DIOP) 279 149 167
Diundecyl phthalate (DUP) 321 43 57
1,2-Benzenedicarboxylic acid, dipentylester, branched and i . .
linear (DPP)
1,2-Benzenedicarboxyvlic acid, di-C7-11-branched and linear __ _ __
alkyl esters (DHNUP)
1,2-Benzgnedicarboxylic acid, dihexyl ester, branched and . i al
linear (DHP)
1,2-benzenkedicarboxylic acid, di-C6-10-alkyl esters; 1,2-ben-
zenedicqrboxylic acid, mixed decyl and hexyl and octyl — — —
diesters with >0,3 % of dihexyl phthalate (EC No. 201-559-5)
Diethyl phthalate (*) 177 149 105
Dimethyl phthalate (*) 163 164
Dicyclohexyl phthalate 249 149
Di-n-propyl phthalate (*) 209 149 191
Dinonyl phthalate (*) 293 149 167

Depending]
establisheq

L.

on the type of equipment used, the appropriate @perating conditions might need tc

12

be
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Annex D
(informative)

Results of the interlaboratories tests - Method using toluene
extraction (8.1.1)

D.1 Sample 1 — PVC

100

labl | 1ab2 | 1ab3 | lab4 | labs av | sd | 9 arscore

av labIn |Mab2 | lab3 | 13b4 | lab5
DBP | 1160|1176 | 963 | 1101|1090 1098| 84 | 8% 6,74 | 093 [ -1,61] ojo4 [-0,09
BBP [1045| 949 | 866 | 888 | 971 944 | 71 | 8% \\ 43 | 0,07 [-1,10 [ -9,79 | 0,38
DHHP | 944 819 | 911 | 867 885 | 54 | 6%, |O"| 1,08 -1,23| d47 |-0,33
DNOP |953,5[1025| 788 [1011(1120 979 | 122 [ 183%" [-0,21] 037 [-156] 026 | 1,15
DINP | 778 836 | 1039|1030 921 | 1330 14 % -1,07 -0,64| 088 | 0,82
DIDP | 936 854 |1050]| 754 899 | 1269 14 % 0,30 -0,35| 1421 |-1,15
DIBP | 983 881 | 894 | 902 915 |- %6 | 5% 1,47 -0,74 | -0,46 | -0,28
DNPP |846,5 934 1101 960, | 129 | 13% -0,88 -0,21 1,09
DNHP | 1095 802 | 831 909 | 162 | 18% 1,15 -0,67 | -0,48|-5,63
DAHP | 929 | 991 | 846 L0l 922 | 73 | 8% 0,10 | 0,95 | -1,05

11%
D.2 Sample 2 — Textile

100

labl | lab2 | dab3' | lab4 | labs av | sp | 9 ascore

av labl | lab2 | lab3 | 13b4 | lab5
DBP | 515 | G0t | 508 | 496 | 531 510 | 14 | 3% 0,32 [-0,69]-0,18]-1,00] 0,32
BBP | 4487501 | 474 | 506 | 523 491 | 30 | 6% -1,44| 0,35 |-0,55| 0]54 |-1,44
DHHP | 552 | 678 | 615 | 611 | 588 609 | 46 | 8% -1,24| 1,50 | 0,13 | 005 |-1,24
DNOP | 462 | 439 | 451 | 518 | 613 497 | 72 |14 % -0,48|-0,80|-0,64| 030 |-0,48
DINP——420— 514|492 oo | c4g Sa6|84—169 46048651060 | -1,16
DIDP | 618 | 523 | 570 | 764 | 683 632 | 95 [15% -0,15 | -1,14 | -0,65 | 1,40 |-0,15

10 %
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D.3 Sample 3 — PP high

100
labl | lab2 | lab3 | lab4 | labs av | sp | sd arscore

av labl | lab2 | lab3 | lab4 | lab5
DnBP | 938 | 896 | 794 | 911 |1004 98 | 76 | 8% 0,39 |-0,17]-1,50] 0,03 | 0,39
BBP | 903 775 | 926 |1 030 909 | 105 |12 % -0,05 -1,27] 0,16 |-0,05
DEHP | 9B0 | 718 916 | 999 891 | 120 | 14 % 0,33 | -1,43 0,21 |3
DNOP | 9b6 | 876 | 731 | 961 |1226 952 | 180 | 19% 0,08 |-0,42|-1,23| 0,05,/ 08
DINP |1048|1142| 856 | 983 | 1274 1061 158 | 15% -0,08| 0,51 |-1,29 [<0,49 | -clos
pIDP | 9fi1 | 862 | 824 | 885 | 836 864 | 36 | 4% 1,32 [-0,03] -1,12{ 0,62 | 182
DIBP | 9B0 865 | 899 [1015 927 | 64 | 7% 0,05 10,97 | -0,44]| 0)o5
DMEP | 9p1 800 | 935 879 | 71 | 8% 032 | _ "F-112] 0,80
DNPP | 9k0 863 | 973 | 939 934 | 49 | 5% 0,54 -1,44] 0,80 | 0f54
DNHP | 9p9 927 928 | 1 |o0% 078> -0,71
DIHP |1 34 977 1006 | 41 | 4%
DEP | 8p1 840 | 944 891 | 52 | 6% Q\)b,m -0,99 | 1,01
DCHP \

8%
D.4 Sample 4 — PP high

100

labl | 1ab2 | 1ab3 | lab4 | lab5 | | v | sp | sd arscore
O av labl | lab2 | lab3 | lab4 |1db5

pnBP | 1p3 | 73 | 89 | 101 [ o1 | 13 [15% 0,84 | -1,34 [ -0,19 | 0,69
BBP | {5 86 | 95 | 88" 91 | 4 | 5% 0,81 -1,11 | 0,88 | ols1
DEHP | 46 | 97 95 |80 922 | 8 | 9% 043 | 0,66 0,40 | 0[43
DNoP | 99 80 | 91| 125 99 | 19 |19% 0,03 -0,98 | -0,41 | ofo3
DINP | 1fi1 | 81 | 92 102 | 126 102 | 17 [17% 048 | -1,23 | -0,61 | 0,00 | 048
DIDP | 43 87 91 | 100 93 | 5 | 6% 0,01 -1,02 | -0,34 | olo1
DIBP | 1p1 95 | 93 9% | 4 | 4% 1,13 -0,35 | -0,78
DMEP | 1p4 | M 91 | 104 100 | 8 | 8% 0,61 -1,15 | 0,55
DNPP | d9 95 | 98 | 98 98 | 2 | 2% 0,73 -1,47 | 0,28 | 0|73
DNHP | 1220 81 | 97 93 [ 11 [11% 0,77 -1,13 | 0,36
DIHP | 106 101 104 | 3 | 3%
DEP | 96 93 | o5 95 | 2 | 2% 0,74 1,14 | 0,40
DCHP

8%
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Annex E
(informative)

Example of a chromatogram for selected phthalates

The chromatograms for phthalates in Figure E.1 were obtained by GC-MS analysis using the parameters
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Figure E.1 — Chromatogram of phthalates
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