INTERNATIONAL ISO
STANDARD 18218-2

[ULTCS/IUC 28-2

Second edition
2019-06

Leather — Determination‘of
ethoxylated alkylphengols —

Part 2:
Indirect method

Cuir — Détermination des)atkylphénols éthoxylés —
Partie 2: Méthode indirecte

Reference numbers

T [WZZENSN SO 18218-2:2019(E)
IULTCs IULTCS/IUC 28-2:2019(E)
©150 2019


https://standardsiso.com/api/?name=9a611c61be61863e7cb5d93d443488bf

ISO 18218-2:2019(E)
IULTCS,/IUC 28-2:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=9a611c61be61863e7cb5d93d443488bf

ISO 18218-2:2019(E)
IULTCS/IUC 28-2:2019(E)

Contents Page
FOT@WONM ... oottt iv
00T 00 X0 ) ot o (0) o VOSSOSO \ 14
1 S0P ... 1
2 Normative references
3 Terms and definitions
4' Pl ;u\,;p:c
5 Apparatus and Materials............... s S 2
6 (00 410 003 oz 1 E S S N 2
7 Sampling and sample preparation ... G ]
7.1 Preparation of leather samples..........ccccoii.
7.1.1 Sampling and preparation of samples.....
7.1.2  Sample extraction ...
7.2 Preparation of leather process auxiliary samples..........Gm o, 4
7.3 Blank determination ... B eessessssssseseeseeseeeeeseessesee e
7.4 Determination of OP and NP
7.5 Determination of OPEO and NPEO ...l eeeocceseeseeeeeseeseeseeseeseessessessessesseessf s 4
7.6 Chromatographic analysis. ... S e 5
7.7 AT 22 U LT U (0 ) o VOO S STTIOTY (S 5
8 081 1107 = U (o) 4 1SS - SN
8.1 Calibration for OP and NP
8.2 Calibration for OPEO and NPEO ......ofhooooooosossssssssssssssssssssssssssseessessssseseesseseessessessessessssss oo 5
9 (01 L 11 F= T 0 (o) ¢ OO~
9.1 Calculation of OP and NP
9.2 Calculation of OPEO and NPEO
10 TESTTEPOTT....ooiecene e Bt 7
Annex A (normative) Preparation of aluminium triiodide...........ooccse s 8
Annex B (informative) Example of HPLC chromatograms
Annex C (informative) Example of GC-MS chromatograms ... o 11
BIDJIOGIAPIY ... s e | 14
© 1S0 2019 - All rights reserved iii


https://standardsiso.com/api/?name=9a611c61be61863e7cb5d93d443488bf

ISO 18218-2:2019(E)
IULTCS,/IUC 28-2:2019(E)

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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Introduction

Nonylphenol ethoxylate belongs to the non-ionic surfactants. The biodegradation of nonylphenol
ethoxylate releases the persistent pollutant branched nonylphenol. Nonylphenol is a hormonal acting
substance that is toxic for waterborne organisms and many other organisms. For this reason, the
release of nonylphenol ethoxylate into the environment shall be avoided.

In 2003, the European Directive 2003/53/EC restricted the sale and use of nonylphenol and nonylphenol
ethoxylate in product preparations for industries with discharges to waste water. Preparations
containing concentrations equal to or higher than 0,1 % of nonylphenol ethoxylate or nonylphenol were

forl]
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idden. This directive is included as part of the EU Regulation 1907/2006 (REACH).

Hetailed composition of the chemical substance nonylphenol ethoxylate can be given; it
general structural formula:

(Co alkyl chain, branched or linear) = Ph = [OCH2CH3], - OH (with Ph = phenyl’n > 1)

over the group of ethoxylates of 4-nonylphenol, branched and linear,the European Chem
HA) has assigned the substance the following definition:

chain with a carbon number of 9 covalently bound in positien4 to phenol, ethoxylated cov
and well-defined substances, polymers, and homologuesswhich include any of the individ
and/or combinations thereof].

he leather industry, nonylphenol ethoxylate and ectylphenol ethoxylate surfactants have
vever, the water insoluble substances nonylphenol and octylphenol have not been us¢
bon, two different analytical procedures havebeen prepared for analysing leather sampl

18218-1 is a method that directly determines the ethoxylated alkylphenol. It is 3
cedure for the analysis of a larger number of leather samples. This procedure requires
le quadrupole mass spectrometer (MSMS) to identify the nonylphenol ethoxylate and ¢
bxylate.

5 document specifies a precedure for analysing the alkylphenol. The ethoxylated alk

LC) or gas chromatography-mass spectrometry (GC-MS) equipment. This method can a

hdirectly determine-the alkylphenol ethoxylate content in leather and process auxiliarieg.

s assigned

cal Agency

‘4-nonylphenol, branched and linear, ethoxylated [substances‘with a linear and/or brarfched alkyl

bring UVCB
hal isomers

been used.
d. For this
bS,

n efficient
HPLC with
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ylphenol is

ved to form the alkylphenol, which is identified using high-performance liquid chromatography

so be used
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Leather — Determination of ethoxylated alkylphenols —

Part 2:
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5 document specifies a method for determining alkylphenols (nonylphenol and o

alkylphenol ethoxylates (nonylphenol ethoxylate and octylphenol ethoxylate) in I¢
Cess auxiliaries. The analysis is based on high-performance liquid chromategraphy (HE
bmatography-mass spectrometry (GC-MS).

analysis of the alkylphenol ethoxylate is made by cleaving the_alkylphenol etho
isuring the released alkylphenol.

E ISO 18218-1 and this document use different solvents fer- the extraction of the

Iphenols from leather. Consequently, the two analytical methods@re expected to give similar tr
bssarily the same absolute result for the ethoxylated alkylphendl content in leather.

Normative references

following documents are referred to in the text in such a way that some or all of th
Stitutes requirements of this document. Fordated 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
3696:1987, Water for analytical laboratory use — Specification and test methods

4044, Leather — Chemical teSts — Preparation of chemical test samples

Terms and definitions
erms and definitions are listed in this document.
and I[EC mainfain terminological databases for use in standardization at the following aqg

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

[ECElectropedia: available at http://www.electropedia.org/

tylphenol)
bather and
LC) or gas

kylate and

ethoxylated
bnds but not

bir content
pplies. For
[s) applies.

dresses:

4

Principle

Leather samples are extracted with acetonitrile using an ultrasonic bath and the nonylphenol (NP)
and/or octylphenol (OP) in the extract is quantitatively determined by HPLC or GC-MS.

The leather process auxiliaries are dissolved in acetonitrile and the NP and/or OP in the solution is

qua

ntitatively determined by HPLC or GC-MS.

The nonylphenol ethoxylate (NPEO) and octylphenol ethoxylate (OPEO) in the extract or solution are
first converted into NP and OP, using aluminium triiodide as cleavage agent, and the NP and OP are
determined by HPLC or GC-MS. The contents of NPEO and OPEO are then calculated by normalizing to

© IS0 2019 - All rights reserved
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NPEOg and OPEO1, respectively. Examples of the four analytes used for the determination are shown
in Table 1.

Table 1 — Analytes determinable by this method

Analyte Empirical formula Abbreviation CAS no.
4-nonylphenol ) i re
(mixture of isomers) CoH19-CeHa-OH NP 84852-15-3
4-tert-octylphenol CgH17-CgH4-OH OP 140-66-9
Nonylphenol ethoxylate CoH19-CgH4-(0C2H4),,0H (nx9) NPEQq 9016-45-9
Octyphenol ethoxylate CgH17-CeH4-(0C2H4),OH (n=10) OPEO19 9002-93-1

Key

CAS| chemical abstract service

NOTE There are many CAS numbers for the nonylphenol ethoxylates and octylphenol ethoxylates. The |CAS
numbers in [Table 1 are for the normalized structures used in the external calibration (see 82}

5 Apparatus and materials

Normal lahoratory apparatus and, in particular, the following:
5.1 Analytical balance, weighing to an accuracy of 0,1 mg.
5.2 Ultrasonic bath, (40 + 2) kHz, with thermostat capable.6fmaintaining a temperature of (50 + 5] °C.
5.3 Separating funnels, 150 ml.

5.4 Rotalry evaporator, with thermostat and vasttum system.

5.5 Menjbrane filter, polyamide, 0,45 pum.

5.6 HPLC(, equipped with diode array detector (DAD) or fluorescence detector (FLD).
5.7 GC, gquipped with mass.seléctive detector (MSD).

5.8 Filter paper, fast, quantitative.

6 Chemicals

Unless oth¢pwise stated, analytical grade chemicals shall be used.

6.1 Acetonitrile, for HPLC.

6.2 n-Hexane.

NOTE Iso-hexane can also be used.
6.3 Aluminium triiodide, commercially available, or prepared according to Annex A.
6.4 Sulfuric acid solution, 0,5 mol/l.

6.5 Sodium thiosulfate solution, saturated at room temperature.

2 © IS0 2019 - All rights reserved
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Anhydrous magnesium sulfate (MgS04), for analysis.

6.7 Anhydrous sodium sulfate (Na;S04), as desiccant for analysis. If not already an anhydrous
powder, it can be treated at 800 °C for 4 h, store dry.

NOTE Other suitable desiccants can be used.

6.8

6.9

6.1

6.1
ace

6.1
ace

6.1
use
cali

6.1
use
cali

6.1

7

7.1

7.1
Sa

Sodium chloride solution, saturated at room temperature.

NP (in Table 1) solution, for calibration, 1 000 mg/l in n-hexane.

) OP (in Table 1) solution, for calibration, 1 000 mg/1 in n-hexane.

L OPEO (in Table 1) solution, for calibration, 2 000 mg/l in acetonitrile. Dilute this so
onitrile (6.1) if a calibration is applied.

P NPEO (in Table 1) solution, for calibration, 4 000 mg/l in acetonitrile. Dilute this so
onitrile (6.1) if a calibration is applied.

B 4n-nonylphenol (4n-NP, CAS no. 104-40-5) solution, 1 000 mg/I in acetonitrile. The 41

bration curve is applied.

i 4n-nonylphenol (4n-NP, CAS no. 104-40-5) solation, 1 000 mg/I in n-hexane. The 4n

bration curve is applied.

b Distilled or deionised water, according to ISO 3696:1987, Grade 3.

Sampling and sample préparation
Preparation of leathier samples

1 Sampling and-preparation of samples

leathers from fifvished products like shoes, garments), details about the sampling shall be g
tesfreport.

Prepare the leather sample in accordance with 1SO 4044.

7 1 ] C 1 £ 2
[ Sy~ \JalllPlC CALLIAdllIVUII

ution with

ution with

-NP can be

l as an internal standard for GC-MS analysis. Dilute this solution with acetonitrile (6.1) if fhe internal

-NP can be

1 as an internal standard for GC-MS analysis. Diltite this solution with in n-hexane (6.2) if fhe internal

ple the leather-according to ISO 2418. If sampling in accordance with ISO 2418 is not p¢ssible (e.g.

iven in the

Accurately weigh to 10 mg approximately 2,5 g of the leather sample (7.1.1) into an Erlenmeyer flask,
then mix with approximately 3 g of NapS04 (6.7). Add a (50,0 + 1) ml aliquot of acetonitrile (6.1) into the
flask, then close with a stopper.

For GC-MS analysis, an internal standard shall be used. Add a 100 pl aliquot of 4n-NP solution (6.13) to

the

flask to achieve the final concentration of 2,0 mg/1.

Put the flask into an ultrasonic water bath (5.2) and extract at (50 £ 5) °C for (60 + 5) min. Then cool the
flask to room temperature.

Filter the extracts through a fast, quantitative filter paper (5.8) to remove leather and salt particles.
Collect at least 30 ml of the filtrate for the analysis as in 7.4 and 7.5.

© IS0 2019 - All rights reserved
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7.2 Preparation of leather process auxiliary samples

Accurately weigh to 10 mg approximately 0,5 g of leather auxiliary sample into a flask, carefully mixed
with approximately 2 g of MgSO4 (6.6). Then use acetonitrile (6.1), 3 x 7 ml (approximately), to dissolve
the sample by stirring with a glass rod. Filter the extracts through a quantitative filter paper. If the
extracts contain insoluble material, centrifuge the extract. Collect the extracts in a 50 ml volumetric
flask and fill to 50,0 ml with acetonitrile.

For GC-MS analysis, an internal standard shall be used. Add a 100 pl aliquot of 4n-NP solution (6.13) to
the flask to achieve the final concentration of 2,0 mg/I.

7.3 Blank determination

Treat the | jate

amount of

lank in exactly the same way as the sample, but replace the sample with the appropn
hcetonitrile.

7.4 Detgermination of OP and NP

For HPLC h a

polyamide

hnalysis, use the sample extracts, either (7Z.1.2) or (7.2), directly after filtering throug
membrane (5.5).

For GC-MS janalysis, add 10,0 ml of the sample extract, either (7.1.2) or (Z.2); to a separating funnel (}.3).

Subsequen
the mixtun
After that,
dehydrate
evaporator
the solutio}

[ly, add approximately 20 ml of water (6.15) and 1 ml of sulfuric acid solution (6.4). Ext
e with 2 x 20 ml (approximately) of n-hexane (6.2), sepatate, and collect the organic ph
ivash the n-hexane extracts with approximately 30 ml.of-‘water, remove the aqueous layer,
he organic layer with approximately 5 g of NaS04 (6.7]). Remove the organic solvent by rot
(5.4) at approximately 50 °C. Redissolve the residues in (10,0 * 0,1) ml of n-hexane (6.2)
1 is then ready for GC-MS analysis after filtering\through a polyamide membrane (5.5).

ract
ase.
and
ary
and

If the organic phase cannot separate freely in the funnel after treating with n-hexane, add approximaftely

30 ml of sgturated sodium chloride (6.8) to the fuhnel, then shake the mixture for approximately 80 s
and stand yintil separated.

The signal fesponse for the sample extractssshould be within the concentration ranges of the calibrafion
curves. If not, then the extract solutionsishall be diluted accordingly with acetonitrile for HPLC analjsis
or n-hexang for GC-MS analysis.

7.5 Det¢rmination of OPEQ and NPEO

Prepare aluminium triiodide (6.3) in acetonitrile for the cleavage of NPEO and OPEO according to
Annex A.

Aluminiun triiodide jis extremely air and water sensitive. If commercial aluminium triiodide (6.3) is
used, it car} be dissolved in carbon disulfide at a concentration of approximately 0,1 g/ml. Pipette 10 ml

of the solution‘into a flask and remove the solvent by heating before adding the sample extracts.

Add a 10,0 mI'F U, T mlaliquot of the sample extracts (/1.2 or 7.ZJ Into the (lask containing approximately
1 g of aluminium triiodide, and continue refluxing at (90 = 2) °C for (30 £ 5) min.

Take out the flask and slowly add water (6.15) dropwise until the reaction subsides. Dilute the contents
with approximately 20 ml of water (6.15) and cool to room temperature.

Add the mixture to a separating funnel (5.3), rinse the flask with approximately 20 ml of n-hexane (6.2),
and transfer the organic solution to the funnel. Then add approximately 1 ml of sulfuric acid solution
(6.4) and shake. Collect the organic phase and extract the aqueous phase with another 20 ml of n-hexane.
Combine all the organic phase. Subsequently, add approximately 2 ml of sodium thiosulfate solution (6.5)
and shake until the pink colour (from iodine) disappears. Wash the organic phase with approximately
30 ml of water (6.15), remove the aqueous layer and dehydrate the organic layer with approximately 4 g
of NazS04 (6.7). Remove the organic solvent by rotary evaporator at approximately 50 °C.

© ISO 2019 - All rights reserved
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If the organic phase cannot separate freely in the funnel after treating with n-hexane, add approximately
30 ml of saturated sodium chloride (6.8) to the funnel, then shake the mixture for approximately 30 s
and stand until separated.

For HPLC analysis, redissolve the residues in (10,0 + 0,1) ml of acetonitrile (6.1) and filter through a
polyamide membrane (5.5).

For GC-MS analysis, redissolve the residues in (10,0 = 0,1) ml of n-hexane (6.2) and filter through a
polyamide membrane (5.5).

The signal response for the sample extracts should be within the concentration ranges of the calibration
curfes. If not, then the extract solutions shall be diluted accordingly with acetonitrile for HPLC analysis
or r-hexane for GC-MS analysis.

7.6( Chromatographic analysis

Det

(5.7
MS.

bction of NP and OP can be performed using the chromatographic techniques HPLC (5.6
). Other validated methods may be used. The quantification is performed’by means of H
Where gas chromatography is used, an appropriate internal standard,(6.13) or (6.14) sh

) or GC-MS
PLC or GC-
h1]l be used.

Examples of suitable operating parameters and of the chromatographic analysis for NP agnd OP are
listed in Annex B for HPLC and Annex C for GC-MS. The diagn@stic ions for the identification and
qualntification are listed in Table C.1. Figures B.1 and B.2 showIPLC chromatograms and Figures C.1

and|C.2 show GC-MS chromatograms.

7.7| Evaluation

For|NP and OP, the amounts are usually calculated.by means of a software program based or] their peak
arefis and calibration curves. For NPEO and OPEQ; the amounts are calculated based on the peak areas
of the yielded NP and OP, as well as their calibration curves.

8 [Calibration

8.1 Calibration for OP and NP

The external calibration cupves for NP and OP are prepared by directly measuring five levels of
inceasing concentratiofis) of NP and OP standards in the range 1 mg/l to 20 mg/l. For example,

stamdards of 1 mg/l1, 5:mg/1, 10 mg/1, 15 mg/1 and 20 mg/L.

For
con|
five
con

GC-MS, each standard contains a 100 pl aliquot of the 4n-NP internal standard solution (§.14) with a
stant 4n-NR.concentration of 2,0 mg/1. For internal calibration curves, plots are made by|measuring
levels of increasing concentration of NP and OP standards in the range 1 mg/l to 20 g/l with a
stant4n-NP concentration as the internal standard.

8.2 __€alibration for OPEQO and NPEQ

For the external calibration curves of NPEO and OPEO, 10,0 ml of acetonitrile spiked with NPEOg
and OPEOqg (listed in Table 1) standards are prepared in the range 2 mg/l to 50 mg/l. For example,
standards of 2 mg/1, 10 mg/1, 20 mg/1, 30 mg/l and 50 mg/1.

For GC-MS, each standard contains a 100 pl aliquot of the 4n-NP internal standard solution (6.13) with a
constant 4n-NP concentration of 2,0 mg/I.

The solutions are treated as specified in 7.2 to 7.5. The external calibration curves are made by plotting
five pairs of the given amounts of NPEOg and OPEO1g and the signal response of the yielded NP and
OP. The internal calibration curves are made by measuring the five levels of increasing concentrations
of NPEOg and OPEO19 and the signal response of the yielded NP and OP with a constant 4n-NP
concentration of 2,0 mg/1 as internal standard.
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9 (Calculation

9.1 Calculation of OP and NP

Calculate the concentration of OP and NP by using the external standard according to Formula (1).

Wap =

A
ap1, V.

p Mg

If the internal standard was used, the calculation is according to Formula (2).

M

Wap =

where

WAP
p
Apr1

AIsTD

|4

Mg

9.2 Calc

Calculate t

W APEO

If the inter

W APEO
where

WAPEO

App2

A
Aapr 1V

Aistp P Mg

is the mass portion of NP or OP in the specimen, in mg/kg;
is the slope of the calibration curve;

is the area response of NP or OP in the specimen solution;

is the area of the internal standard in the specimen solution;
is the volume the specimen is made up, in ml;

is the mass of the leather specimen or leather process auxiliary, in g.

ulation of OPEO and NPEO

(4ap2 _AApl)xL,
p’ mg

hal standard was used, the-calculation is according to Formula (4).

(Aap2 _AAPI)XLXL/
Alstp P’ mg

is the'mass portion of NPEO or OPEO in the specimen, in mg/kg;

isthe area of NP or OP in the specimen solution of the cleaved sample NPEO and OPEO;

he concentration of NPEO and OPEO by'using the external standard according to Formula

(2)

(3).

(3)

(4)

Aap1

’
v’
mg

A'lstp

is the area of NP or OP in the specimen solution of the uncleaved sample [see Formula (1)];

is the slope of the calibration curve;
is the volume the specimen is made up, in ml;
is the mass of the leather specimen or leather process auxiliary, in g [see Formula (1)];

is the area of the internal standard in the specimen solution.
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NOTE The NP and OP is stable during the cleavage process. Thus, the area response (Aap1) of NP and OP
in the sample extracts contributed to the area response (Aapz) of the isolated total NP + OP from the cleavage
reaction because the sample extracts are directly submitted for cleavage without removing the free NP and OP.
Accordingly, (Aap2 — Aap1) is used when calculating the contents of NP and OP yielded from the NPEO and OPEO.

10 Test report
The test report shall include at least the following information:

a) reference to this document, i.e. ISO 18218-2;

b) |either the type, origin and designation of the analysed leather sample and the sampli|ng method
used or the name and origin of the process auxiliary;

c) |[the analytical procedure and instrument used;
d) |the analytical results for the OP, NP, OPEO and NPEO contents, as well as the sum of the four results;
e) |any deviations from the analytical procedure, particularly any additional steps performgd;

f) |the date of the test.

© IS0 2019 - All rights reserved 7
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Annex A
(normative)

Preparation of aluminium triiodide

A.1 Reagents

A.1.1 Acetonitrile, for HPLC.
A.1.2 Alyminium, with purity more than 99,9 %.

A.1.3 lodine, with purity more than 99,8 %.

A.2 Apparatus
A.2.1 Anplytical balance, weighing to an accuracy of 0,01 g.

A.2.2 Distillation flask with flat bottom, 100 ml.

I~

A.2.3 Oilbath or other suitable heating mantel with thermostat control, + 1 °C.

A.2.4 Condenser tube, matching the distillation flask neck (A.2.2).

A.3 Procedure

1) Allthe|glassware, such as flask and tondenser tube, shall be water-free and rinsed with acetonifrile
(A.1.1)|prior to use.

2) Weigh|3,2 g iodine (A.1.3) and‘0,4 g aluminium (A.1.2) into a 100 ml flask (A.2.2), pipette 10 ml of
acetonfitrile (A.1.1) to the‘flask, and shake the flask slightly to mix the contents.

3) Putthg¢ flask in an oikbath (A.2.3) and fit a condenser tube (A.2.4).

4) Heat the flask at,90 °C under reflux condition until the iodine colour disappears (approximajtely
2 h), yleldingaluminium triiodide (white precipitate), which is ready for use.

8 © IS0 2019 - All rights reserved
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Annex B
(informative)

Example of HPLC chromatograms

B.1—HPLC conditions

T IO COITOI I Cr oI

As the instrumental equipment of the laboratories may vary, no generally applicable instructjons can be
proyided for chromatographic analysis. The following parameters have been successfully tested and used:

— |stationary phase: C1g reverse phase;

— |mobile phase: 70 % methanol/30 % water;
— |flow rate: 1,0 mL/min;

— | column temperature: 35 °C;

— |injection volume: 10,0 uL;

— |detection: DAD or FLD, spectrograph;

— |quantification: for DAD at 225 nm, for FLD with E¥= 230 nm and Em = 296 nm.
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Figure B.1 — Chromatogram of NP and OP in acetonitrile (HPLC-DAD)
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Figure B.2 — HPLC/DAD — UV-VIS spéctrum of alkylphenols
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Annex C
(informative)

Example of GC-MS chromatograms

C.1—Gaschromatographic conditions
— |Injection: Splitless

— |Injector temperature: 250°C

— |Injection volume: 1 uL

— |Transfer line temperature: 280 °C

— |Carrier gas: Helium

— |Flow rate: 1 ml/min

a 7

Temperature programme:

GC column:

ebron™ ZB-5ms, Varian™ VF-5ms, Agilent™ HP-5ms or DB-5ms and Restek™ Rtx-5ms ar

80 °C for 1 min; 20 °C/myin"to 180 °C for 2 min; 5° C/min t
for 1 min; 20 °C/min %0-280 °C for 10 min

Capillary gas chrematographic column in glass 5 % pheny
dimethyl polysiloxane optimised for MS (e.g. Zebron™ ZB-
ian™ VF-5mgsé; Agilent™ HP-5ms or DB-5msa, Restek™ Rtx
umn length: 30 m; inner diameter: 0,25 mm; thickness fil

b 195 °C

195 %
5msa, Var-
5msa, Col-
m: 0,5 um

b examples
of users of

of suitable products available commercially. This information is given for the convenience
thid document and does not constitute an endorsement by ISO of these products.

C.2] MS conditions

— [Type: Quadrupole (electron impact mode)

— [Mode: SIM (see Table C.1)

— [|Mass range: 40 amu to 300 amu

— [MS'source: 230°C

— MS quadrupole: 150°C

— Sovent delay: 5 min

Table C.1 — Diagnostic ions selected for the identification and quantification

Analyte Abbreviation Ions
4-nonylphenol (mixture of isomers) NP 107,121, 135, 149
4-tert-octylphenol OopP 135, 206
4-n-nonylphenol 4n-NP 107, 220

© IS0 2019 - All rights reserved
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