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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 maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
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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Water quality — Determination of cyclic volatile
methylsiloxanes in water —

Part 1:

Method using purge and

trap with gas chromatography-

document does not purport to address all of the safety problems, if any, associats
. It is the responsibility of the user to establish appropriate safety andhéalth pract

IMPORTANT — It is absolutely essential that tests conducted in accordance with this

be ¢
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farried out by suitably qualified staff.

Scope

5 document specifies a method for the quantitative .determination of selected cyc
hylsiloxanes (cVMS) in non-filtered water samples by ‘purge and trap extraction w
tion gas chromatography-mass spectrometry (GC-MS§))

5 method is applicable to the determination of individual cVMS, including:
octamethylcyclotetrasiloxane (D4);

decamethylcyclopentasiloxane (D5);

dodecamethylcyclohexasiloxane {D6);

urface water, ground water, and wastewater. It can be applied to samples within the cof
be of 0,01 pg/1to 1 pg/l of-éach of the target compounds. Depending on the matrix, the
be applicable to higher,eoncentrations ranging from 1 pg/1to 100 pg/1 after suitable dily
ple or reduction in sample size.

Normativereferences

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

3696, Water for analytical laboratory use — Specification and test methods

y practice.
pd with its
ices.

document

lic volatile
th isotope

jcentration
ethod may
ition of the

Pir content
pplies. For
[s) applies.

ISO 4793, Laboratory sintered (fritted) filters — Porosity grading, classification and designation

ISO 5667-4, Water quality — Sampling — Part 4: Guidance on sampling from lakes, natural and man-made

ISO
ISO
ISO

5667-6, Water quality — Sampling — Part 6: Guidance on sampling of rivers and streams
5667-10, Water quality — Sampling — Part 10: Guidance on sampling of waste waters

5667-11, Water quality — Sampling — Part 11: Guidance on sampling of groundwaters

ISO 8466-1, Water quality — Calibration and evaluation of analytical methods and estimation of
performance characteristics — Part 1: Statistical evaluation of the linear calibration function
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3 Terms and definitions
No terms and definitions are listed in this document.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

4 Principle

Extraction|of the analytes listed in Table 1 from the water sample by purge and trap extraction; solyent
elution and determination by gas chromatography with mass spectrometric detection.

Table 1 — Analytes determinable by this method

Analyte Formula Abbreviation CAS-RN?
Octamethy]cyclotetrasiloxane CgH2404Si4 D4 556-67-2
Decamethyflcyclopentasiloxane C10H3005Sis D5 541-02-6
Dodecamethylcyclohexasiloxane C12H3606Sig D6 540-97-6
a  CAS-RN} Chemical Abstracts Services Registration Number.

5 Interferences

WARNING|— Silicone includes D4, D5 and D6, and is widely used in consumer products such as
hair care products, cosmetics, hand lotions, and antiperspirant. As silicone is present in many
consumer|products, the user should take care not.to use hand lotions or other possible sources
of contamjnation before or during the sampling’and analysis. Pay special attention to avoid pny
contamination.

5.1 General

Contamination introduced during the analytical procedure is monitored by the determination of blanks
(see 9.3).

5.2 Interferences with'sampling and extraction

Sampling gontainers shall consist of materials that do not change the composition of the sample during
sample stofrage. All types of silicone polymer materials shall be avoided during sampling, sample stoifage
and extradtion. Sahiple containers shall be rinsed thoroughly with acetone (6.2) and n-hexane (p.3)
prior to ude. Samiple containers shall be checked for possible background contamination before [use
when a ney &ype of bottles is prepared.

5.3 Interferences with GC-MS

Silicones are also commonly found in parts and consumables associated with gas chromatography
including septa for the vials and inlet. Additionally, GC columns are polydimethysiloxane based and
when exposed to moisture and heat also contribute to background cVMS. Autosampler vial septa
should be silicone free or thinly coated with PTFE (PTFE = polytetrafluoroethene) on the side exposed
to the sample. The inlet septum should be replaced with a Merlin Microseal™b to reduce background
contamination from this source. Also any solvents should be dried prior to injection into the GC or care
should be taken to use a solvent in which water is only soluble in the ppm levels.

1)  Merlin Microseal is the trademark of a product. This information is given for the convenience of users of this
document and does not constitute an endorsement by ISO of the product named. Equivalent products may be used
if they can be shown to lead to the same results.
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Reagents

Use reagents with negligible concentrations of the compounds of interest compared with the
concentrations to be determined and verify by blank determinations and, if necessary, apply additional
cleaning steps.

6.1

6.2

Water, grade 1, as specified in ISO 3696.

2-propanone (acetone), C3HgO.

6.3

6.4

6.5
2,4,
2,4,
2,4,

n-hexane, CgH14.
Sodium sulfate, anhydrous, NaS04, powdered.

Individual internal standard stock solutions.
b,8-13C4-octamethylcyclotetrasiloxane
b,8,10-13C5-decamethylcyclopentasiloxane

b,8,10,12-13C¢-dodecamethylcyclohexasiloxane

Weigh 10 mg of each compound into separate 100 ml volumietric flasks and make up to the

hex

6.6

Dilu
the

6.7

Dilu
1:1

6.8

hne (6.3), to prepare solutions of mass concentration pxapproximately 100 000 pg/I1.

Multiple internal standard stock solutions.

ratio of 1:10, to prepare a solution of mass-concentration p approximately 10 000 pg/1.

Internal standard working solution.

te the internal standard stock.solutions (6.5) in a volumetric flask with acetone (6.2) in
0, to prepare a solution of mass concentration p approximately 1 000 pg/1.

Individual stock solutions of reference compounds of the analytes listed in Table

mark with

te the individual internal standard stock sghitions (6.5) in a volumetric flask with hexgne (6.3) in

the ratio of

L.

Weigh 10 mg of each reference compound into a separate 100 ml volumetric flask and makle up to the

mal

6.9

Dild
soly

k with n-hexane {6.3), to prepare solutions of mass concentration p approximately 100 0

Multiple‘reference compounds stock solution.

te the'stock solutions (6.8) in a volumetric flask with n-hexane (6.3) in the ratio of 1:10, t
tion'of mass concentration p approximately 10 000 pg/1.

00 pg/l.

h prepare a

6.10 Calibration standards.

Prepare at least five calibration solutions by appropriate dilution of the multiple reference compounds
stock solution (6.9), using n-hexane (6.3). Add to each solution the same amount of the multiple internal
standard stock solution (6.6) to give a final concentration of p approximately 100 pg/1.

Transfer, for example, 100 pl of the multiple reference compounds stock solution (6.9) and the internal
standard stock solution (6.6) into a 10 ml volumetric flask and make up to the mark with n-hexane (6.3).
A volume of 1 pl of this calibration solution contains 100 pg of the respective individual analytes and
internal standards.

When the solutions (6.5 to 6.10) are not being used, store the standards in a freezer (below -18 °C) in
sealed ampoules or screw-capped vials with PTFE-lined caps (silicone free). Check the concentrations

© ISO 2018 - All rights reserved
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regularly so that solvent loss by evaporation can be detected. If solvent loss has occurred, replace the
solutions.

6.11 Solid phase extraction material.

A styrene-divinylbenzene polymer sorbent, e.g. commercially available packing material, should be
used (see Table A.1).

NOTE Other sorbents can be applicable, provided their suitability has been proven.

6.12 NitregenN- S 3 —fo ge-8 3 aeHon;
after sample extraction and for concentration of extracts by evaporation.

sorbent pa :ing

the

7 Apparatus

Equipment| or parts which may come into contact with the water sample or the extract should be free
from interfering compounds.

Clean all Igbware and apparatus for purge and trap extraction assembly by finsing with acetone (b.2
and n-hexane (6.3).

(®))
N
—

7.1 Narmnow-neck flat bottomed glass bottles, conical shoulders,)of capacity 500 ml, with glass
stoppers of with PTFE-lined or silicone polymer-free screw caps.

The bottle| cap liner or glass stopper should be rinsed with acetone (6.2) and n-hexane (6.3) and dtied
before uselin order to minimize contamination.

7.2 Balapce, capable of weighing to 0,01 g.

7.3 Solid phase extraction cartridges, inert non-leaching plastic, e.g. polypropylene.

The cartrigiges should be packed with a minimum of 100 mg of solid phase extraction material (6{11)
as sorbent| In general, 100 mg to 300 mg.of sorbent (Table A.1) in a single cartridge is sufficient for
collecting analytes from the purge gas:

7.4 Volumetric flasks, with imert stopper.

7.5 Purge and trap assembly.
Examples of two types,of purge and trap assemblies that can be used are illustrated in Annex B.

Figure B.1 phowsapurge and trap extraction assembly which uses a vacuum pump. It consists of a glass
gas wash Qottle (7.5.1), gas purifiers (7.5.2), solid phase extraction cartridge (7.3), flow meter (7.3.3),
connectorq (#:5.4), vacuum pump (7.5.5) and ultrasonic water bath (7.5.6).

Figure B.2 shows a purge and trap extraction assembly which uses a nitrogen stream. It consists of a
glass gas wash bottle (7.5.1), solid phase extraction cartridge (7.3), flow meter (7.5.3), connectors (7.5.4),
and ultrasonic water bath (7.5.6).

7.5.1 Gas wash bottle, 11 capacity, screw cap type, with a glass filter pore size ranging 16 um to 40 pm,
P40, as specified in ISO 4793.

NOTE Other glass gas filter can be applicable, but they have not been evaluated for this use.

7.5.2 Gas purifiers, capable of removing target compounds from ambient air, e.g. styrene-
divinylbenzene polymer sorbent.

4 © ISO 2018 - All rights reserved
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3 Flow meter, with appropriate measurement range, e.g. approximately 2 I/min.

.4 Connectors, use silicone free material.

5 Vacuum pump, capable of reaching a flow rate of 1 I/min.

7.5.6 Ultrasonic water bath, equipped with a variable temperature water bath capable of maintaining
(50 £5)°C.

7.6 —Evaporatiomassembly;, usinganitrogen {6-1 25} streamr passing throughastaimtess=stegl needle.
7.7| Vials, brown glass with PTFE-lined or fluorocarbon-based rubber septa, capagity, ¢.g. 1,5 ml,
depending on the auto-sampler. Use silicone free material.

7.8| Gas chromatograph/mass spectrometer.

The gas chromatograph shall be temperature-programmable, with all required accessorief including
gasegs, capillary columns (Annex C) and capillary injector.

Theg mass spectrometer should be capable of operating over the mass range of interest and it should be
equlipped with a data system capable of quantifying ions using-sélected m/z values.

8 [Sampling and sample preservation

Take samples in accordance with ISO 5667-4, 1SO<5667-6, ISO 5667-10 and ISO 5667-11, fin suitable
confainers, preferably directly into a cleaned glass bottle (7.1). It is advisable to take two sgmples, one
to be retained in the event of a repeat analysisbeing required.

Fill|the bottle (7.1), avoiding turbulence;\with the water sample without any headspacd. Keep the
sanjples away from light.

Thg water samples should be stored'in a cool box immediately after the sampling and during $§ubsequent
trapsportation.

Store the samples in a refrigerator (4 + 2) °C and analyse as soon as possible. It is recommended that the
sanjple be analysed preférably on the day of sampling, and not later than 4 d after the sampl|ng.

NOTE Guidance en-preservation and handling of water samples can be found in ISO 5667-3.

9 |Procedures

9.1 Purge and trap extraction

9.1.1 General

Samples are examined without pre-treatment, i.e. suspended solids are not removed prior to analysis.

9.1.

2 Conditioning of the solid phase material

Rinse the cartridge (7.3) with 3 ml elution solvent (9.1.4), and let the cartridge dry using a nitrogen
stream. Install the cartridge into the purge and trap assembly immediately after the conditioning.

9.1.

3 Sample extraction

Start the extraction immediately after conditioning the cartridge.

© ISO 2018 - All rights reserved
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Weigh the sample bottle using the balance (7.2).

Gently transfer the whole water sample in the sample bottle (about 600 ml) to the glass gas wash
bottle (7.5.1 and Annex B), avoiding release of gas bubbles. Rinse the sample bottle and original cap with
about 10 ml of water (6.1), then about 4 ml of acetone (6.2). Add both rinses to the glass gas wash bottle.
Add 100 pl of the internal standard working solution (6.7) underneath the water level of the sample and
set the gas wash bottle to the purge and trap assembly (7.5) after equilibration (about 10 min). Let this
sample purge using vacuum pump or nitrogen stream at a sufficient flow rate and purge time, about 11/
min and 120 min, respectively. Use ultrasonic assistance, at a water bath temperature of about 50 °C
in order to have sufficient extractlon efflclency Check the extractlon blank regularly (9.3), so that the

3 3 can

irhum
bnt.

icable,

provided thpir suitability has been proven.

Prepare styitable dilution of the water sample, if the concentration exceéds the working range
established by the calibration function. Gently transfer a suitable volume.6f the water sample [e.g.
50 ml) to the glass gas wash bottle (7.5.1 and Annex B), after adding water. (6.1, e.g. 450 ml), avoiding
release of gas bubbles. Add the internal standard working solution (6.7} underneath the water lev¢l of
the sample] then follow the same extraction procedure as described.above.

Care shoulfl be taken if subsample is prepared by dilution, resulting in a change in the concentration of
suspended|particle matter in the sample. Before making dilution of the sample, gently homogenize|the
sample by rotating the sample bottle.

Remove the residual water in the sorbent packing by passing nitrogen through the cartridge (e.g.|1 1/
min for 20 min).

Reweigh thHe empty sample bottle with its original cap or stopper and calculate the net weight of saITple
by differenice to the nearest g. For an assumed.déensity of 1 g/ml, this net weight (in grams) is equivajent
to the volume (in millilitres) of water extracted.

9.1.4 Elytion

Add sufficfent volume n-hexane™(6:3), e.g. 1,5 ml to the completely dried cartridge, and elute through
the cartridge.

Gently confentrate the eluate to 1 ml using the evaporation assembly (7.6).
To remove [water fremicthe eluate, add 0,5 g of sodium sulfate (6.4), if necessary.

Transfer tHe eluate to the suitable vial (7.7).

Instead of] n=hexane, other organic solvents, e.g. dichloromethane (CH-Cl»), may be used if|the
instrumental blank can be comparable or lower than those of n-hexane. If an alternative solvent is used,
then it shall be matched when preparing the calibration standard solutions.

9.2 GC-MS operating conditions

Optimize the operating conditions of the GC-MS system in electron ionization mode in accordance
to the manufacturers’ instructions. Determine the appropriate GC oven temperature programme
experimentally during implementation and in-house validation. To ensure optimum sensitivity, selected
ions (Table 2) are monitored. An example of operating conditions is given in Annex D.

In order to clean the inlet system free from cVMS, inject n-hexane (6.3) at least three times from GC-
vials (7.7) before measuring the sample extracts or calibration standard solutions.

6 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=dedd873fdfce7051c2cf1c5d024388c7

ISO 20596-1:2018(E)

In order to reduce GC-MS system blank levels, set the GC inlet temperature in a range between 150 °C

and

9.3

200 °C.

Blank determination

Treat the blank in exactly the same manner as the sample, except that the sample replaced by the
appropriate amount of water (6.1). Determine the blank level in accordance with Formula (3). At least
one blank determination shall be performed prior to analysing real samples, in order to determine the
performance of the entire procedure with respect to contamination. The blank level should not exceed
one-third of the lowest calibration standard solution or of the lowest level of interest [see Formula (3]].

Th

Subttract the concentration of the blank from the concentration of the water samples, ifit'is

in G

Che

If significant amount of the blank is determined or when a new inlet septayon GC is installe

GC
tem

9.4

Identify target compounds in the sample by matching both\retention times and relative in

the
pail

The

- 11 111 11 1L 1 MIAAC ] +1 Pk R T P | 1 1 1
IIIdXIITITUIIT dIIOWCU UIdIIK ICVCI TUI TAUIT CV IVIO 15 TOWKCT UIdIT OIIC=UIIT U Ul ULIIC JOWCESUICVCL

C-MS.

ck the ongoing condition of instruments and reagents by blank determinatienat regular

nlet at high temperature (e.g. 280 °C) for several hours before use, but do not exceed the
perature limit of GC column.

Identification

diagnostic ions (Table 2) of sample and calibration, standard (6.10). It is necessary to
s of ions (target M1 and qualifier My in Table 2) for the quantification of each resolved p¢

target compound is identified as being present in the sample if:

the relative or the absolute sample component retention time measured in the s¢
current chromatogram matches the relative or absolute retention time of the authentic
within #0,2 % (or a maximum of +6.§) ih the chromatogram of corresponding internal g
those of the latest reference compounds, measured under identical conditions;

the selected diagnostic ions (see Table 2) are present at the substance specific retention

therelative intensities ofallselected diagnosticions observed for samples shall match the
observed for reference‘eempounds to within 25 %. It is important that both of the above
satisfied in order te'confirm the presence of a target compound.

Table 2" — Selected diagnostic ions for identification and quantification

f interest.

detectable

interval.

d, bake the
maximum

fensities of
se specific
ak.

lected ion
compound
tandard or

time;

hbundance
criteria be

Selected diagnostjc ions
No Analyte Abbreviation Target Qufalifier
Mja M, b
1 LWOetamethvicyclotetrasiloxane D4 281 65
2 |Decamethylcyclopentasiloxane D5 355 267
3 |Dodecamethylcyclohexasiloxane D6 429 341
4 |2,4,6,8-13C4-octamethylcyclotetrasiloxanec 13C4-D4 285 268
5 |2,4,6,8,10-13C5-decamethylcyclopentasiloxanec 13C5-D5 360 270
6 |2,4,6,8,10,12-13C4-dodecamethylcyclohexasiloxanec 13C4-D6 435 345
a M is used for quantification.
b M may be used for identification.
¢ Internal standard.
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10 Calib

10.1 Gen

6-1:2018(E)

ration

eral requirements

For practical reasons, the calibration uses a solution containing the analytes of interest and internal

standards

(see Table 2).

Ensure there is a linear dependence between signal and concentration.

Determine the linear working range using at least five measurements at different concentrations, as

specified i

1SQ 8466-1

The calibrg

the calibra

Table 3 giv|

10.2 Calil

When usi

from poss
individual
as by matr

Add the inf
internal st

target compounds in the sample. The mass concentration py of the internal standard shall be the s

for calibrat

tion function for a substance is valid only for the measured concentration range. Addition
Lion function depends on the condition of the instrument and shall be checked regularly.

bs an explanation of the subscripts used in the formulae and in the following fext.

Table 3 — Explanation of subscripts

Subscript Meaning

i Target compound

e Calibration step

| Internal standard

g Overall procedure

bl Overall procedure blank

bration by internal standard

the internal standard calibration, the-determination of the concentration is indepeng
le errors made during injection. In addition, errors caused by sample losses during
steps of sample pre-treatment or theadjustment of the final sample extract volume, as |
x effects in the sample, are minimjzed.

ernal standards prior to extraction of the target compounds from the samples. The mas
hndard to be added depends on the sample volume and on the expected concentration off

ion and for sample,measurement.

Use the sa
solutions a

Plot the values of the)ratio y;e/y1e (peak areas, peaks heights or integration units) for each substar
on the ordinate and the associated ratio of the mass concentration pje/pie on the abscissa.

Determine|the linear regression function using the corresponding pairs of values y;e/yie and pje/p

me solvent composition and internal standard concentrations for the calibration stand
d the extracts:

hlly,

lent
the
vell

s of
the
hme

ard

celi

of

[¢)

the measured Series in accordance with Formula (1):

Yie
Yie

=q;

Pie
Ple

ile + bile
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where

Vie isthe measured response, expressed in units which will depend on the method, e.
value, for a given pje of target compound, i, in the calibration;

yie isthe measured response, expressed in units which will depend on the method, e.
value, for a given pje of the internal standard, [, in the calibration;

g.area

g.area

pie  isthe mass concentration, expressed in micrograms per litre, of substance, i, in the

calibration solution;

11

11.

Det
con|
Inje
Pre
diffi

11.

Cal
soly

whyd

ple  isthe mass concentration, in micrograms per litre, of the internal standard I;

ajle is the slope of the calibration curve from y;e/y1e as a function of the mass congeénty
pie/Ple, often called the response factor;

bjle isthe ordinate intercept of the calibration.

Calculation

1 Use of the calibration graph to determine the result

ermine the result for each sample using the calibration{¢utve prepared as described if
ct calibration standard solutions regularly to checkthe stability and linearity of the GC-

pare a new calibration curve if the GC-MS conditiofis change or if the results of a calibr
br by more than 20 % from the original calibration curve.

2 Calculation of results after calibration with internal standards

ulate the mass concentration, pjg,-of target compound, i, in accordance with Formul

ing Formula (1):
Vig P1

Pig = bile X———Pipl
.YIg ile

Vig ds:ithe measured value, expressed in units which will depend on the method of meas
used, e.g. area, for target compound, i, in the sample;

ation ratio

h 10.2. The

rentrations used to prepare the calibration curve shall'straddle the concentrations in the samples.

MS system.
htion check

b (2) after

(2)

(3

urement

Yig 1sthe measured value, expressed in units which will depend on the method of measurement

used, e.g. area, for internal standard, I, in the sample;

pig is the mass concentration of target compound, i, in the sample, expressed in micrograms per

litre, ug/1;

p1 isthe given mass concentration of internal standard, I, in the spiked sample, expressed in

micrograms per litre, ug/l;

yibl is the measured value, expressed in units which will depend on the method of measurement

used, e.g. area, for target compound, i, in the blank sample;
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yibl is the measured value, expressed in units which will depend on the method of measurement
used, e.g. area, for internal standard, I, in the blank sample;
pibl is the mass concentration of target compound, i, in the blank sample, expressed in micro-
grams per litre, pg/l;
pibl is the given mass concentration of internal standard, I, in the spiked blank sample, expressed
in micrograms per litre, pg/l;
bile see Formula (1);
djle sdqe Formula (1).
11.3 Tredtment of results lying outside the calibration range
If the concgntrations of the target compound in the sample lies outside of the range of\the calibrafion
curve, use ja smaller volume of sample for the extraction or dilute the final extract/hya suitable fagtor
with the irfternal standard solution (6.6) in n-hexane. The extraction efficiency is kitown to be mafrix-
dependent| Therefore, if the matrix of the sample has not been evaluated, it i recommended that|the
sample be analysed preferably using a smaller volume of sample.
11.4 Quality checks for internal standardization
Determine|recovery rates of the internal standard after optimizing the extraction and concentragion
procedurefrom Formula (4). The recovery of the internal standard shall be between 60 % and 12p %

for the intq

Wiee =

where
Wrec

Pig

p1

rnal standard batch to be considered acceptable.

pIg

P1

x100

s the percent recovery of internal’standard, I, from the spiked sample;

s the found mass concentration of internal standard, I, in the spiked sample, expressed i
micrograms per litre, ugyl;

tee Formula (2).

12 Expression of resilts

Report the
figures.

EXAMPLES

results$\of compounds listed in Table 1 in micrograms per litre, ug/l, to two signifi

(4)

=J

ant

octamethylcyclotetrasiloxane (D4)

decamethyl

dodecamethylcyclohexasiloxane (D6)

0,047 pg/1 (47 ng/1)
0,65 pg/1 (650 ng/1)

1,1 g/l

cyclopentasiloxane (D5)

13 Test report

The test re

port shall contain at least the following information:

a) the test method used, together with a reference to this document, i.e. ISO 20596-1:2018;

b)

10

identification of the sample;
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c) the date of the analysis.

d) the sample storage and pre-treatment protocol;

e) theresults obtained for the individual compounds, expressed in accordance with Clause 12;
f) the recoveries obtained of the internal standards;

g) details of any deviation from the procedure specified and of all circumstances that may have
influenced the results.

Themethod pprfm'm;mrp of this documentis prpqpnfpd in Annex E

© ISO 2018 - All rights reserved 11
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Annex A
(informative)

Example of sorbents

Table A.1 — Example of a sorbent suitable for purge and trap extraction of analytes

Sorbents o

12

Sorbent

Product name (supplier)

Styrene-divinyl benzene copolymer

Sep-Pak® PS2a (Waters)
InertSep® Slim-J PLS-22 (GL Sciences)

a  Sep-Pak® PS2 and IntertSep® Slim-] PLS-2 are examples of suitable products available
commercially. These examples are given only as information for the convenience of usé€rs of
this document and do not constitute an endorsement by ISO of these products. Equivalent
products may be used if they can be shown to lead to the same results.

[ other suppliers may be applicable, but they have not been evaluated for this use.
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Annex B
(informative)

Examples of purge and trap extraction assemblies

Key

jsb]

Ambient air.

first gas purifier (styrene-divinyl benzene copelymer sorbent)
second gas purifier (active carbon)

gas wash bottle, 11

ultrasonic water bath

SPE-cartridge

vacuum pump

N O U W

flow meter

Figure B.1 — Purge and trap extraction assembly by vacuum
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Key

QO

Nitrogg
gas was
ultraso
SPE-cai
flow mjg

B oW N R

In both ca
values. (Se

n gas.
h bottle, 11
hic water bath
tridge

bter

Figure B.2 — Purge and trap extraction assembly by nitrogen pressure

bes, if any modifications are made to the-assembly, the laboratory should check the blank
e 9.3.)

14
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Annex C
(informative)

Suitable capillary column

following capillary column is suitable:

(59
leng

Poly
film

o-phenyl)-methylpolysiloxane phase, non-polar, bonded and cross-linked, low bleed [ecg,
rth: 30 m, inner diameter: 0,25 mm, film thickness: 0,25 um.

rethylene glycol phase, polar, low bleed [e.g. VF-WAXms?2)], length: 30 m, inner/diametef
thickness: 0,50 pm.

2)

©IS

DB-5ms?)],

: 0,25 mm,

DB-5ms or VF-WAXms are examples of suitable products available commercially from Agilent Technologies.
Other suppliers may be applicable, but they have not been evaluated for this use. These examples are given only
as information for the users of this document and do not constitute an endorsement by ISO of these products.
Equivalent products may be used if they can be shown to lead to the same results.

02018 - All rights reserved
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GC conditi

Annex D
(informative)

GC-MS conditions and examples of chromatograms

ons for Figures D.1, D.2, and D.3

Injection:

Inlet septa

Injector temperature: 150 °C to 200 °C

Injection v
Transfer li

Flow rate:

Carrier gag:

Splitless-surge, with Connectite liner (SGE Analytical Science)

Merlin Microseal

blume: Tulto2pl
e temperature: 260 °C
1 ml/min to 1,5 ml/min

helium, pre-pressure 180 kPa (26 psi)

Capillary cplumn: stationary phase: DB-5ms
length: 30-m
inner diameter: 0,25.mm
film thickness: 0525 pm
Temperature programme at 40 °C for'3:min, to 180 °C at 20 °C/min, then to 280 °C at 40 °C/rhin,
hold for 1 'min
MS conditjons for Figures D.1, D.2and D.3
Type: quadrupole
lonization: El 70 eV
Mode: SIM
Temperatufres: MS source: 250 °C
16 © IS0 2018 - All rights reserved
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O 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I
6 7 8 9 10 11 X

a) Extracted ion for D4 (100 pg/ul)

0 1 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I
6 7 8 9 10 11 ¥ X

b) Extracted ion for 13C4-D4 (100 pg/ul)

0 1 1 1 1 I 1 1 1 1 I + L + I + d 1 1 I 1 1 1 1 I
6 7 8 9 10 11 X

c) Extracted-ion for D5 (100 pg/ul)

Y
100
80
60
40
28||||||||||'"|"||||||||
6

7 8 9 10 11 X

d) Extracted ion for 13C5-D5 (100 pg/ul)

20 | | | L |
)
6 7 8 9 10 11 X

e) Extracted ion for D6 (100 pg/ul)
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Key

20 , |

0||||||||||||||||
6 7 8 9 10 11

f) Extracted ion for 13C¢-D6 (100 pg/ul)

X

X time, nlin

Y relativg response, %

Figure D.1 — Chromatogram of a calibration standard solution

0llll|llll||||||||||||||||

6 7 8 9 10 11

a) Extracted ion for D4 (18pg/ul)

O|||||||||||||||||||||||||
6 7 8 9 10 11

b) Extracted ion for 13C4-D4 (100 pg/ul)

0||||||||||||||||||||||||
6 7 8 9 10 11

c) Extracted ion for D5 (430 pg/ul)

18

0||||||||||'"|"||||||||

6 7 8 9 10 11

d) Extracted ion for 13C5-D5 (100 pg/ul)
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