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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-governm
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Introduction

In recent years, ground water contamination as well as surface water contamination by pesticides has become
a matter of public concern. Identification and quantification of pesticides at trace level concentrations often
require both high sensitive chromatographic equipment and effective enrichment steps. In the analysis of
aqueous samples, sample preparation techniques including solid-phase extraction (SPE) are frequently the
most time-consuming steps and in many cases can be effectively replaced by saolid-phase microextraction

(SPME).

When using this International Standard, it may be necessary in some cases to determine ‘whethe[ and to what
exter|t particular problems could require the specification of additional marginal conditions.

© 1SO 2010 — All rights reserved Vv
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INTERNATIONAL STANDARD

ISO 27108:2010(E)

Water quality — Determination of selected plant treatment
agents and biocide products — Method using solid-phase
microextraction (SPME) followed by gas chromatography-mass
spectrometry (GC-MS)

WA

NING — Persons using this International Standard should be familiar with,norm

practice. This International Standard does not purport to address all of the safety“prob
assogiated with its use. It is the responsibility of the user to establish appropriate safety
practices and to ensure compliance with any national regulatory conditions,

| laboratory
ms, if any,
y and health

IMPORTANT — It is absolutely essential that tests conducted according'to this International Standard

be c
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Scope

nternational Standard specifies a method for the determination of the dissolved amount of g
hent agents and biocide products in drinking water{Zground water and surface water by
extraction (SPME) followed by gas chromatography-mass spectrometry (GC-MS).
mination depends on the matrix, on the specificicompound to be analysed and on the sen
spectrometer. For most plant treatment agentstand biocides to which this International Stan
at least 0,05 pg/l. Validation data related to, a concentration range between 0,05 pg/l and
demonstrated in an interlaboratory trial.

method may be applicable to othef compounds not explicitly covered by this International S
types of water. However, it is necessary to verify the applicability of this method for these sp

en 8 ml and 16 ml).

Normative references

following referenced documents are indispensable for the application of this documen

refer¢nces, .only the edition cited applies. For undated references, the latest edition of th

docu

ISO

ment (including any amendments) applies.

elected plant

solid-phase
The limit of
sitivity of the
dard applies,
D,3 ug/l have

tandard or to
ecial cases.

Determinations by this.International Standard are performed on small sample amounts (e.g. sgmple volumes

t. For dated
b referenced

696 Watar for analutical lahaorator/ Lse Specification-and-test-methods
SO HOHOAHaRHEAHHIBOHIHOH/ LSO POGHGAHOA-GRGTESTHHHEHROES

ISO 5667-1, Water quality — Sampling — Part 1. Guidance on the design of sampling programmes and
sampling techniques

ISO 5667-3, Water quality — Sampling — Part 3: Guidance on the preservation and handling of water
samples

3

Principle

Substances under investigation are extracted from the water sample by solid-phase microextraction (SPME)
according to their equilibrium of distribution. The extraction is performed by a chemically modified fused-silica
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fibre, the surface of which is coated with a suitable adsorbent polymer. During extraction, the fibre is
immersed in the liquid sample. After completion of the extraction procedure, the fibre is drawn back into the
needle, removed from the sample vial, and introduced directly into the GC injector. The analytes are
transferred to the GC column by thermal desorption.

The analytes are separated, identified and quantified by means of capillary gas chromatography with mass
spectrometric detection (GC-MS) using electron impact (El) ionisation mode.

Table 1 — Plant treatment agents and biocide products determined by this method

Npme Molecular formula | CAS registry No. Molarmass E::g:ﬁ;%t‘:r;"s";x:mp::
g/mol A1 A2 j;
Dichlobenil C,H;CILN 1194-65-6 172,0 1 1 1
Desethylatragine CgH4oCINg 6190-65-4 187,6 2 2 3
Desethylterbdtylazine C,H,,CINg 30125-63-4 201,7 3 3 “
Simazine C;H;,CINg 122-34-9 201,7 4 4 i
Atrazine CgH44CIN; 1912-24-9 215,7 6 5 b
Lindane CgHeClg 58-89-9 290,8 7 6 B
Terbutylazine CgH,6CIN5 5915-41-3 229,7 8 7 §
Metribuzine CgHy4N,OS 21087-64-9 214,3 9 8 14
Parathion-methyl CgH,oNO5PS 298-00-0 263,2 10 9 11
Heptachlor C4oH5Cly 76-44-8 373,3 11 10 D
Terbutryn C,oH1gN5S 886-50-0 2414 12 11 12
Aldrin C4,HgClg 309-00-2 364,9 13 12 0
Metolachlor C,5H,,CINO, 51218-45-2 283,8 14 13 3
Parathion-ethyl C4oH14NO5PS 56-38-2 291,3 15 14 15
exo-Heptachlprepoxide C,oHsCI;0 1024-57-3 389,3 16 16 16
Pendimethalin Cy3H gN;O, 40487-42-1 281,3 17 15 17
endo-HeptactlnIorepoxide C,H5€E0 28044-83-9 389,3 18 17 18
Triclosan €5H,Cl;0, 3380-34-5 289,5 19 18 9
Dieldrin C4,HgClgO 60-57-1 380,9 20 19 20
Carfentrazong-ethyl C45H44Cl,F3N;O5 [ 128639-02-1 412,2 21 20 21
Diflufenican C4oH41F5N,0, 83164-33-4 394,3 22 21 22
Mefenpyr-diethyl C4gH1gCIoN,O, 135590-91-9 373,2 23 22 23

4 Interferences

4.1 Interferences durin

To avoid interference, collect samples as specified in Clause 7, observing the instructions specified in

ISO 5667-1 and ISO 5667-3.

g sampling

© 1SO 2010 — All rights reserved



https://standardsiso.com/api/?name=77d7feec765b291c3a4c4d411a7b6bef

ISO 27108:2010(E)

4.2 Interferences during extraction procedure

Commercially available SPME fibres differ frequently in quality. Variations in the selectivity of the materials
also frequently occur from batch to batch, thus possibly causing significant deviations in extraction yield. This
does not basically impair their suitability, apart from a resulting higher detection limit of individual substances.

Inadequately conditioned fibres frequently result in lower extraction yields and poorly reproducible results;
therefore precondition new fibres according to Clause 8. Also condition used fibres by performing the whole
SPME process using at least two sampling vials containing only water (5.1) prior to starting with the first

sample of a new sample sequence.

reference solution within the sample sequence (see 9.1) are recommended. The fibre\is

easurements
still usable if

the method shows required sensitivity for substances under investigation.
Adding sodium chloride to the sample results in a clear improvement of the extraction yield for most
subs{ances listed in Table 1. The addition of common salt (near saturation) is therefore recommgnded. Some

subsfances listed in Table 1 show a reverse effect, which in most cases is weaker.. Salt additiong

the s
repro
sequ

Salt ¢
alway
This
nece

To e

aturation concentration (e.g. about 0,5 g of NaCl in an 8 ml water sample) cause a de
ducibility. It is important to keep to exactly the same salt additionsfor all samples of
bnce and/or sample sequence.

eposits may accumulate in the metal syringe needle of the fibreyholder after extended use.
s occur when the syringe needle of the fibre holder is immersed in the water sample durir
may damage the fibres and the injector liner. Therefore adjust the immersion depth preg
5sary, rinse out the SPME syringe needle to dissolve any-encrusted salt.

hsure that the measurements are of high accuracy and precision, keep extraction time ¢

of <20 % of
terioration in
a calibration

Salt deposits
g extraction.
isely, and, if

onstant (e.g.

60 m
SPM

n) within a sample sequence for all samples. Itiis highly preferable to use an automatic safpler with an
= option.

For g
in orc
need

utomatic operation, preferably use sampling vials with a thin septum (e.g. 0,9 mm to 1,3 mm thickness)
er to avoid any mechanical problems.when piercing the septum of the sample vial with the etal syringe
e.

NOTH
becal

This is of particular importance when using automatic sampler systems that move sample vi
se otherwise damage to thepiercing metal syringe needle (including the exposed fibre) can occur duri

bls in a circle,
g extraction.

Extraction of some of thessubstances listed in Table 1 using the procedure according to Clause § depends on
the temperature. As acrule, somewhat higher extraction yields are obtained at lower temperatufes. Maintain
extraftion temperatdre “Constant (e.g. 30 °C) within a sample sequence for all samples in ordler to obtain
reproducible extraction yields.

4.3 |Interferences during gas chromatography and mass spectrometry procedure

Interfprences may be caused, e.g. by the injection system used or by inadequate separation of the analytes.
Experienced operafors, using the information given In the instrument manuals, may be able T0 minimise this
type of interference. Regular checking of the chromatographic and spectrometric system is required to
maintain adequate performance. Required system stability should be checked regularly by the use of a
GC standard.

Ascertain the necessary penetration depth for the fibres for thermal desorption in the GC injector. The
penetration depth corresponds to the hottest point of the injector and shall be kept constant during a
measuring sequence.

© 1SO 2010 — All rights reserved
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5 Reagents

The reagents shall be free from impurities possibly interfering with the GC-MS analysis.

Use solvents and reagents of sufficient purity, i.e. with negligibly low impurities compared with the
concentration of analytes to be determined. As reagents, use, as far as available, “residual grade” or better in
order to obtain low blanks. Verify by blank determinations and, if necessary, apply additional cleaning steps.

5.1  Water, complying with the requirements of ISO 3696, grade 1 or equivalent.

5.2 Operating gases for the gas chromatograph-mass spectrometer, of high purity and in accordance
with manufag

4 ] H '
W S SPTLITLatiuimgs.

5.3 Sodium chloride, NaCl.

5.4 Solvents, e.g. ethyl acetate, C,HgO,; acetone (propanone), C5HgO; acetonitrile, CH;CN,
vent.

For the preppration of stock solutions of individual reference substances (5.9.2) use the|appropriate so|

However, it is recommended to prepare multi-component stock solutions (5.9.3) using_either acetone or|ethyl
acetate.

5.5 Sodium hydroxide solution, w(NaOH) = 25 % mass fraction.

5.6 Hydroghloric acid, w(HCI) = 25 % mass fraction or sulfuric acid, w(H,SO,) = 12,5 % mass fractign.
5.7 Sodium thiosulfate pentahydrate, Na,S,05-5 H,0.

5.8 Internal standard, e.g. atrazine-ds, lindane-dg or parathion-ethyl-d,,.

As internal $tandard, choose a substance with similar physicochemical properties (extraction behayiour,
retention time) as the substance to be determined. “The internal standard should not be present in the sgmple
to be analys¢d. The choice of a substance may be-difficult and it depends on the problem to be resolved; in

any case, the suitability should be checked:-It is highly recommended to use a deuterium-labell¢d or
13C-enriched substance listed in Table 1 as.an internal standard. It may be advantageous to use moreg than
one internal $tandard.
Prepare stog idual
reference su

k solutions of individuahinternal standard substances in the same way as specified for indi
pstances (5.9.2).
5.9 Refergnce substances

5.9.1 General

stock
on of

Reference syibstances (listed in Table 1) of defined concentration suitable for both the preparation of
solutions angi the “preparation of spiked aqueous multi-component reference solutions used for calibrat
the total procedtre~{(9-2)-

5.9.2 Stock solutions of individual reference substances

As an example, place 50 mg of a reference substance into a 100 ml one-mark volumetric flask (6.6), dissolve
in an appropriate solvent (5.4) and make up to the mark with the same solvent.

Store stock solutions at temperatures between 1 °C and 5 °C according to 1SO 5667-3, protected from light.
They are stable for at least 12 months.

NOTE Deep freezing of stock solutions is also possible and commonly applied.

© 1SO 2010 — All rights reserved
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5.9.3 Multi-component stock solutions of reference substances

As an example, transfer 1 ml of each of the solutions of the individual substances (5.9.2) and the internal
standard substances (5.8) into a 100 ml one-mark volumetric flask (6.6) and make up to the mark with ethyl
acetate or acetone (5.4).

Store multi-component stock solutions at temperatures between 1 °C and 5 °C, protected from light. They are
stable for at least 6 months.

5.9.4 Aqueous multi-component reference solutions used for calibration of the total procedure

Prep re-the-aauesous-reference-solutionfor calibration-of the-total nrocedure-as-follows
AF8+R8-3aqH8oUSF8iereh +HHORHO-GaHRFaHOR-01HR8tota+P+ a5 10HOWS-
Meagure 100 ml of water, e.g. in a one-mark volumetric flask (6.6) and add a magnetic stir bar.

Placg the flask on a magnetic stirrer and switch on.

Using a microlitre syringe, measure 10 pl of the multi-component stock solution (5:9.3) and dispénse it below
the spirface of the stirred water. Continue to stir for about 5 min with the volumetriciflask covered.

Adjugt the agitation speed so that no turbulence funnel is formed.

Prepgire reference solutions of higher and lower concentrations in',the same way using corfrespondingly
prepared multi-component stock solutions (5.9.3). All aqueous reference solutions suitable for multipoint
calibfation should contain equal amounts of internal standard.

Do n¢t dilute the spiked aqueous solutions.
Always keep the spike volume constant.

NOTEH A small spiking volume (e.g. 10 ul in 100 mhwater) is recommended to avoid any interference|of the solvent
within| the fibre adsorption process of the analytes underinvestigation.

Storg reference solutions at temperatures-between 1 °C and 5 °C, protected from light. They] may not be
stable for more than a few days and theréfore shall be prepared each working day.

6 Apparatus
Equipment or parts of it which are likely to come into contact with the water sample or its extract|shall be free
from| residues causjng ~interferences. The use of vessels made of glass, stainlegs steel or
polytetrafluoroethylene (PTFE) is recommended.

Usual laboratory ‘equipment and in particular the following.

6.1 | Sample flasks, e.g. brown glass, flat bottomed, with glass- or PTFE-coated stoppers, elg. 100 ml or
250 ml,

6.2 Glass sample bottles (head space vials), with caps (6.3), e.g. 10 ml or 20 ml.
6.3 Crimp caps, with PTFE-coated septa (e.g. magnetic caps with butyl/PTFE septa, 0,9 mm to 1,3 mm).

NOTE Commercially available head space vials usually have a flanged rim suitable for a 3 mm septum. A thinner
septum (e.g. 0,9 mm to 1,1 mm) requires suitable vials with a thicker flanged rim. Alternatively, a perforated spacer ring
(e.g. made of natural rubber or butyl, 1,3 mm thick) can be placed between septum and crimp cap.

6.4 Crimper and decapper (e.g. manual crimper and manual decapper, 20 mm).
6.5 Graduated measuring cylinders, capacity, e.g. 100 ml or 250 ml, ISO 478803l class A.

6.6 One-mark volumetric flasks, capacity, e.g. 10 ml, 25 ml, 50 ml and 100 ml, ISO 104212l class A.

© 1SO 2010 — All rights reserved 5
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6.8
6.9

6.10
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Single volume pipettes, capacities between 1 ml and 50 ml, ISO 648['l class A.
Microlitre syringes, e.g. capacities between 5 ul and 50 pl.

Magnetic stirrer, including PTFE-coated magnetic stir bar of suitable size.

gas supply in accordance with the respective manufacturer's instructions.

Capillary gas chromatograph with mass spectrometric detector (GC-MS) using El ionisation mode,

6.11 Non-discriminating GC injector, e.g. splitess mode of a split or splitless injection system or

programmab

le temperature vaporiser (PTV).

6.12 Autonlatic sampler with SPME option, including SPME syringe and the necessary software.

6.13 SPME
polydimethyl
above may |
investigation
NOTE Pq

Preferably u
septum type

fibres, e.g. 10 mm medium polar polyacrylate-phases (PA coating: e.g. 85 ym)“or b
biloxane/divinylbenzene phases (PDMS/DVB coating: e.g. 65 uym). Other fibresyas ment

(see 9.1).
lyacrylate phases (PA 85) have proved to be most sensitive for the substancesisted in Table 1.

be 23-gauge needles (particularly in combination with a septumless’GC inlet system). If us
injection system, 24-gauge needles should be used to reduce&eptum coring.

6.14 Capillary columns, for gas chromatography (examples of chromatographs appear in Annex A)

advantageou
6.15 Boros
6.16 Centri

6.17 pH m¢q

7 Sampl
Collect samp

For sampling
be sampled.

Fill the bottle

Dechlorinate
resulting in a

s to use non-polar columns (e.g. low-bleed 5 %-phenylsiloxane column).

[Iicate glass fibre filter, fibre diameter of 0,75 pm to' 1,5 ym, with inorganic binding material
uge, e.g. capable of reaching 2 000 r/min with appropriate centrifuge tubes.

ter, with electrodes.

ng and sample pretreatment
les as specified in ISO 5667-1 and 1ISO 5667-3.

, use thoroughly cleaned, flat bottomed glass flasks (6.1). Rinse flasks and caps with the wa

5 completelyywith the water to be examined.

water~samples containing chlorine by immediately adding sodium thiosulfate pentahydrate
coneentration of approximately 100 mg/l.

polar
oned

e applicable as well. However, it is necessary to verify their sensitivity for the substances yinder

ing a

It is

ter to

5.7),

Treat and analyse the samples as soon as possible after sample collection as specified in ISO 5667-3. Store

the samples

at temperatures between 1 °C and 5 °C, protected from light.

8 Procedure

8.1 Samp

le preparation and extraction

Remove any suspended matter by, for example, filtration of the sample through a glass fibre filter (6.15) or
centrifugation (6.16) to remove suspended matter.

NOTE

Filtration or centrifugation of drinking water samples is not mandatory.

© 1SO 2010 — All rights reserved
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The pH value of the water sample only requires adjustment if it is below 6 + 0,2 or above 8 + 0,2. In this case,
adjust to pH 7 + 0,2 with hydrochloric acid (5.6), sulfuric acid (5.6) or sodium hydroxide solution (5.5).

Add the internal standard (5.8) dissolved in ethyl acetate or acetone (5.4) (e.g. by adding a 10 pl aliquot to a
100 ml sample volume as described in 5.9.4).

For example, measure exactly 8 ml (or 16 ml) of the water sample being examined and pour into a 10 ml (or
20 ml) head space vial (6.2). The measured volume shall be equal for both calibration and sample
measurement.

Choose the sample volume so that there is a distance of 15 mm to 25 mm between the level of the liquid and
the upperedgeof theviat:

CAUTION — This is particularly important in automatic systems which rotate the sample vials,
causjng rotation of the metal syringe needle (including the exposed fibre) during-extractjon to avoid
any mechanical problems (broken fibre or broken needle). Take note of the information given in 4.2,
paragraph 6.

Add sodium chloride (5.3) near saturation point, i.e. 0,3 g per millilitre of sample volume (e.g. 2,4 g NaCl in
8 ml water) and dissolve. Avoid concentrations of NaCl higher than 0,35 g/mt_Close with a septuin fitted crimp
cap (6.3) using a crimper (6.4). Place the vials in sampling sequence on.the automatic samplgr with SPME
optioh (6.13).

Use $PME fibres (6.13).
Condjition new fibres by heating them up in the “bake-out”_station of the SPME automatic sampler or in the
injector of the GC. Refer to the manufacturer's instructions for appropriate fibre bake-out times. Proceed with
at legst two sampling vials containing only water (5.1) within a new sample sequence prior to starting with the
first §ample. Recalibration is needed when a new fibre-is installed.

Adjugt the extraction temperature to approximately 30 °C (see 4.2). Maintain extraction temperajure constant
within a sample sequence for all samples in‘drder to obtain reproducible extraction yields.

Set the agitation speed to a maximum reproducible value (e.g. 250 min—1). In systems using a magnetic stirrer,
pierce the septum approx. 3 mm from the middle.

Extraction time should be set to 60 min.

NOTH An extraction time of 60 min produces acceptable sensitivity for all substances listed in Table 1. However,
depending on sensitivity fequirements, shorter extraction times are possible.

Desorb in the injector for 10 min at 280 °C.

8.2 | Gas.chromatograph

Chedk “the required system stability regularly. Adjust and optimise instrument parametef settings in
accordance with the respective manufacturer's instructions.

For separation, use appropriate capillary columns (6.14) and adjust chromatographic conditions for maximum
selectivity (see Annex A for examples).

8.3 Identification of individual compounds by means of GC-MS

Identify the sample component by matching both retention times and relative intensities of the diagnostic ions
(Table 2) of sample components and reference substances (5.9).

© 1SO 2010 — All rights reserved 7
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The target compound is present (is identified) in the sample if:

the relative or the absolute sample component retention time measured in the selected ion current

chromatogram matches the relative or absolute retention time of the authentic compound within £ 0,2 %
in the chromatogram of the latest calibration standard solution (e.g. aqueous multi-component reference

see 5.9.4), measured under identical conditions;

three selected diagnostic ions (see Table 2) are present at the substance-specific retention time;

relative intensities of all selected diagnostic ions measured in the sample do not deviate by more than

1 (0,17 + 10) % from the relative intensities determined in the calibration standard solution, where I is the

a)

solution;
b)
c)

relative
EXAMPLE

Three selected diagnostic ions have the following relative intensities: 100 %, 50 % and 15 %.

The maximum)

a) =(0,11x
b) +(0,11x
c) =(0,11x
NOTE1 N

larger mass th|

NOTE2 Fy

8.4 Blank

Perform blar
once per ba
unusually hig

to find the r¢ason for these high blanks: 'Ensure that blanks are reduced as much as possible by v4

procedures,
of the analyt
values of hig

9 Calibration

9.1 Gene

Ttensity of thediagnostic jormof themdividuat Teference substance:

allowed deviation in the sample is:

100 + 10) % = £ 20 %; relative intensity in the sample shall lie within 80 % and 420 %;

50 + 10) % = £ 15 %; relative intensity in the sample shall lie between 35 %-and 65 %;

15 + 10) % = £ 11,5 %; relative intensity in the sample shall lie between 3,5 % and 26,5 %.

ion of significant intensity should be present in the mass spectrum after background subtraction
an the highest possible mass for a compound to be identified.

rther guidance on identification is given in 1ISO 2289216l

value measurements

k determinations using water (5.1).in~accordance with 8.1 during a series of analyses, at
ch. Blank measurements shall include all steps in the analytical procedure. If blank value
h (over 50 % of the lowest reperting level), every step in the procedure shall be checked in

such as elimination of the’contamination of the sample by ambient air and solvents, and che

cal instrumentation. Ifrsample concentrations are close to the limit of detection, however,
her than 50 % of thellewest reported value can be tolerated.

al requirements

Correct calib

vith a

least
S are
order
rious
cking
blank

ration rpqnirpq bath knnwlpdgp of the retention times of the rnmpnllnde ta he nnalycpd

(see

Table 1) and sufficient recovery from the fibre in use (see 4.2). These shall be determined with spiked
aqueous solutions of reference substances under the specified chromatographic conditions. The calibration
function for a substance is valid only for the measured concentration range. Additionally, the calibration
function depends on the condition of the gas chromatograph, the type and age of fibre actually used and shall
be checked regularly.
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served


https://standardsiso.com/api/?name=77d7feec765b291c3a4c4d411a7b6bef

ISO 27108:2010(E)

Table 2 — Selected ions for identification and quantification in mass spectrometric detection

(informative)

Compound

(see Table 1)

Selected ions for identification and quantification 2

m/z

Dichlobenil

100, 136, 171, 173

Desethylatrazine

145,172,174, 187

Calib
solut
inves
conc

Desethylterbutylazine 186, 188, 201
Simazine 173, 186, 201
Atrazine 173, 200, 215
Lindane 109, 181, 183, 219
Terbutylazine 173, 214, 229
Metribuzine 103, 144, 198, 214
Parathion-methyl 109, 125, 263

Heptachlor 237,272,274, 337
Terbutryn 170, 185, 226, 241
Aldrin 261, 263, 265, 293
Metolachlor 162, 238, 240
Parathion-ethyl 109, 155, 261,291
exo-Heptachlorepoxide 353, 355,:357
Pendimethalin 162,191, 252, 281
endo-Heptachlorepoxide 183, 253, 289
Triclosan 218, 288, 290
Dieldrin 79, 263, 277, 279

Carfentrazone-ethyl

290, 312, 340, 411

Diflufenican

246, 266, 394

Mefenpyr-diethyl

227, 253, 255, 299

a8  QOther optiops'may be possible.

requi

rate the Aotal procedure using aqueous reference solutions (preferably multi-compone
ons) (5:9.4). Ensure that a linear dependence of signal to concentration for each subs
tigation-is achieved. Determine the linear working range using at least five measuring poin
pntrations distributed as evenly as possible over the calibration range. Adjust the calibration

tarmante (oo tha hlanl chanld ha Ince than EN 0/ A~Af tha lowvane ranartins 1Ay Al

Tt (T e o T oo TtTo T TC oot OU— 70 Ot oW o T To POt g e v eT)T

nt reference
tance under
s of different
range to real

For routine analysis, a recalibration by measurement of two concentration levels is sufficient. Recalibrate
regularly within a sample sequence (at least after 10 to 12 samples) using reference solutions.

Table 3 gives an explanation of the subscripts used in the equations and in the following text.

©I1SO
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Table 3 — Definition of subscripts

Subscript Meaning
e Calibration step
g Total procedure
IS Internal standard
i Identity of the substance
j Consecutive figure for pairs of values

9.2 Calibr

The use of
throughout th

Determinatio

internal stanglard is relatively independent of a potential decrease of performance of the\fibre coating in u

long as reca
e.g. within a

NOTE D¢
fibres graduall
necessary ser

Add a known

The mass ©
measuremer

of internal standard.

For calibratidg
(5.9.4) accor

Set up a cali
using Equati

Yieg |
YiSeg
where

Vieg is

ViSeg is

unit depends on the evaluation, e.g. area unit;

ation with internal standard covering the total procedure

an internal standard procedure helps to minimise unavoidable minor errors thatimay
e SPME total procedure.

h becomes, to a certain degree, independent of matrix effects in the samplenCalibration usi

ibration of the linear regression function takes place at regular interyals within routine ang
sample sequence after a set of 10 samples (see 9.1).

terioration of SPME fibre is an unavoidable process. Under normal. @perational conditions, sensiti
y decreases throughout a sequence of samples. Fibres can remain/in‘use as long as recalibration sho
sitivity for all substances under investigation.

amount of the internal standard (5.8) to the water sample prior to analysis.

oncentration of the internal standard, pg, should-be equal for both calibration and sz
t. All aqueous reference solutions suitable for. multipoint calibration should contain equal am

n covering the total procedure, treat and analyse aqueous multi-component reference soly
Hing to Clause 8 (e.g. in each case 8l).

bn (1):

the measured response of the substance i during calibration, a variable dependent on p;,, W

the, measured response of the internal standard during calibration, whose unit depends o

DCccur

Ng an
5e as
lysis,

ity of
vs the
mple

bunts

tions

pration curve from the values y,qq:/yiseq; @Nd Peg/Piseq; @Nd establish a linear regression function

(1)

hose

n the

e

NOTE

Pieg

1 43 HA
araatunT, .y, arca uint,

All reference solutions contain equal amounts of internal standard.

spiked aqueous reference solution;

pISeg

standard;

Mjisg

Preg!Piseg: Often called the response factor;

bisg 8

10

the ordinate intercept of the calibration curve. The unit depends on the evaluation.

is an independent variable, the mass concentration, in micrograms per litre, of substance i in the

is an independent variable, the mass concentration, in micrograms per litre, of the internal

is the slope of the calibration curve from y, /v, @s a function of the mass concentration ratio

© 1SO 2010 — All rights reserved
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10 Calculation

Calculate the mass concentration, p4, in micrograms per litre, of substance i in the sample under analysis
according to Equation (2).

_ (J’ig /J’ISg)_biISg

(2)

Pig Mg Pisg
where
ig ib thb‘ Illb'dbulﬁd vaiuc, C.y. ill alSd ullitb, Uf bubbtdllbb‘ i,
Misg is the measured response, e.g. in area units, of the internal standard;
Pisg is the mass concentration, in micrograms per litre, of the internal standard,;

11 1

iIsg Milsg  See Equation (1).

Expression of results

The

be taken into account when interpreting the results. In this International Standard, water sampld
with |various concentrations of selected plant treatment agents and biocide products for cg

repr

from the values of Table C.1, C, ; is between 11,5 % and\35,6 %.

The

reported to two significant figures, except when.the mass concentration is < 0,1 pg/l, in which ¢

signi

EXAM

Atraz
Triclo

12 7

The test report shall centain at least the following information:

a)

b) ¢

nalytical results obtained using this International Standard are.subject to an uncertainty wh

ucibility as a percentage and expressed as reproducibility coefficient of variation, C), z. As

ass concentration, in micrograms per litre;'of the individual compounds listed in Tab

icant figure shall be reported.

PLES

he 12 pg/l Carfentrazone-ethyl 0,23 pgl/l
San 2,8 ugll Dichlobenil 0,07 g/l
[est report

he test miethod used, together with a reference to this International Standard (1ISO 27108:20

omplete identification of the sample;

ich needs to
s are spiked
Iculating the
can be seen

e 1 shall be
ase only one

0);

c) the results expressed in accordance with Clause 11;

d) any details not specified in this International Standard or regarded as optional, as well as any factor which
may have affected the results.

©I1SO
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Annex A
(informative)

Examples of gas chromatograms for compounds listed in Table 1

YA

4500
4000
3500
3 000
2 500
2 000
1500 1
1000

500 o1 |5 !
0

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40.41 42 43 44 45 46 t/min

1 1
—
N
—
—_—
\‘

I
-
(o]
—

GC equipmet: Agilent 689071), Gerstel MPS 21) (fibre rotation),.CTC Cycle-Composer software )

SPME condifions: according to Clause 8 with sample volume: 8.ml, amount NaCl: 2,4 g, fibre:
polyacrylate 85 ym [Supelco PA 851), 1 cm’23 gauge), agitation speed: 250 min~1,
extraction time: 60 min

Injection Gerstel KAS'), 60 °C; 10 °C/s to 280 °C; 10 min; splitless (6 min)
Capillary coIImn: ZB 5 (Phenomenex)?), 30 m x 0;25 mm x 0,25 um

Range of concentration: 0,25 ug/l to 0,35 ug/l

Carrier gas: helium (5,0); 0,9 ml/min

GC oven tenjperature: 60 °C, 2 min; 4 °C/min to 200 °C; 10 °C/min to 300 °C

MS detector: Agilent 5973 MSD 1), quadrupole MS, EI 70 eV, SIM, transfer line 280 °C
Key

1 dichlobenfl 14 metolachlor

2 desethylafrazine 15 parathion-ethyl

3 desethyltgrbutylazine 16 exo-heptachlorepoxide

4 simazine 17 pendimethalin

5 atrazine-dy 18 endo-heptachlorepoxide

6 atrazine 19 ftriclosan

7 lindane 20 dieldrin

8 terbutyIaL e 24—ecarfentrazot |c-cthy:

9 metribuzine 22 diflufenican

10 parathion-methyl 23 mefenpyr-diethyl

11 heptachlor t time

12 terbutryn y abundance

13 aldrin

Figure A.1 — Gas chromatogram 1 of a standard solution (selected ion mode)

1) Product available commercially. This information is given for the convenience of users of this International Standard
and does not constitute an endorsement by ISO of this product.
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&K
60 000
40 000
20 000

0 >
11 12 13 14 15 16 17 18 t/min
a) lon 171
y
60 000
40[000 2
20/000
0 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 1 1 1 lAI 1 1 1 L I 1 1 1 :
11 12 13 14 15 16 17 18 t/min
b) lon 172
y
60[000 3
40{000
20(000 A
0 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 i’ 1 I 1 1 1 1 I 1 1 1 I 1 1 1 :
11 12 13 14 15 16 17 18 t/min
c) lon 186
y
60[000
40{000
20(000 4
0 1 1 1 1 I 1 1 1 1 I 1 L 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I A 1 1 1 I ‘Il‘ .
11 12 13 14 15 16 17 18 t/min
d) lon 201
y
60[000
40{000 5
20{000 A
0 1 L L 1 I 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 1 1 1 1 I 1 1 :
11 12 13 14 15 16 17 18 t/min
e) lon 200
YA
40 000 |
20 000 [ 6
0 : 1 1 1 1 I IAI 1 1 I 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 1 1 1 1 :
17 18 19 20 21 22 23 24 t/min
f) lon 181

Figure A.2 (continued)
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y
40 000 7
20 000
1 1 1 1 I 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 I I 1 1 1 1 I 1 1 1 1 >
17 18 19 20 21 22 23 24 t/min
g) lon 214
y
40 000
20 000 8
1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 I 1 1 1 I I 1 1 1 1 I 1 1 1 1 :
17 18 19 20 21 22 23 24, t/imin
h) lon 198
y
40 000
20 000 9 12
A 19
0 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 I I 1 1 1 1 IA 1 1 1 1 :
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y
40 000
20 000 10
0 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 I 1 1 1 I I 1 1 1 1 I 1 1 1 1 :
17 18 19 20 21 22 23 24 timin
j) lon 272
y
40 000
20 000 1{
0 1 1 1 I Il 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 I I 1 1 1 1 I 1 1 1 1 :
17 18 19 20 21 22 23 24 t/rpin
k) lon 226
Y 13
40 000
20 000
0 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 I I 1 1 1 1 I 1 1 1 1 :
17 18 19 20 21 22 23 24 t/min
1) lon 162

Figure A.2 (continued)

14
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y
40 000
20 000 14
O 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 AI I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 -
17 18 19 20 21 22 23 24 t/min
m) lon 291
YA
40 000 - 1'5
20[000 | L
0 : 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 1 1 I 1 1 k L I | -
17 18 19 20 21 22 23 24 t/min
n) lon 252
y
40{000
20(000 16
0 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 1 Al 1 I 1 1 1 1 I 1 :
17 18 19 20 21 22 23 24 t/min
o) lon 353
YA
1000 000 -
: 7y,
500 000 -
0 : 1 1 1 1 I 1 1 1 1 I 1 AA1A7I 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 ;
20 21 22 23 24 25 26 27 t/min
p) lon 252
YA
1000 000 -
500 000 [
- 18
0 B L 1 1 1 I 1 1 1 1 I 1 1 1 1 I A 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 ;
20 21 22 23 24 25 26 27 t/min
q) lon 288
YA
1 000 000 -
500 000 [
: 20
0 B 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 1 1 1 1 A 1 1 1 1 I 1 1 ;
20 21 22 23 24 25 26 27 t/min
r) lon 340
Figure A.2 (continued)
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yi
1 000 000

>

500 000

o

21

N
o
N
=

s) lon 266

GC equipmet:
SPME condifions:

Injection

Capillary colymn:
Range of co:rcentration:
Carrier gas:
GC oven temperature:

MS detector:

P
()
<

dichlobenll
desethylajrazine
desethyltgrbutylazine
simazine
atrazine
lindane
terbutylaz|ne
metribuzirje
parathion{methyl
heptachlof
11 terbutryn
12 aldrin

© 0o N O 0o b~ WN -~

N
o

Agilent 68902), Gerstel MPS 22) (fibre rotation), CTC Cycle-Composer seftware 2)

according to Clause 8 with sample volume: 8 ml, amount NaCl: 2,4 g, fibfe:

polyacrylate 85 ym [Supelco PA 852), 1 cm, 23 gauge], agitation speed: 250 nmin~",

extraction time: 60 min

Gerstel KAS2), 60 °C; 10 °C/s to 280 °C; 10 min; splitless (6-min)
ZB 5 (Phenomenex) 2), 30 m x 0,25 mm x 0,10 um

0,25 pg/l to 0,35 pg/l
helium (5,0); 0,9 ml/min

60 °C, 2 min; 7 °C/min to 200 °C; 20 °C/min.to 300 °C; 2 min
Agilent 5973 MSD 2), quadrupole MS, EL.70°eV, SIM, transfer line 280 °C

13
14
15
16
17
18
19
20
21
22
t

y

Figure A.2 — Gas chromatogram 2

metélachlor
parathion-ethyl
pendimethalin
exo-Heptachlorepoxide
endo-Heptachlorepoxide
triclosan

dieldrin
carfentrazone-ethyl
diflufenican
mefenpyr-diethyl
time
abundance

2) Product available commercially. This information is given for the convenience of users of this International Standard

and does not constitute an endorsement by ISO of this product.
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0 Lol 1 | - I Ll =S
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200 \Z_1
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g) lon 201

Figure A.3 (continued)
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y 8
200 r.,\AAAN\‘
0 11 11 11 11 I 1 11 I 11 11 I 11 11 I 11 11 I 11 11 I 11 11 I 11 11 I 11 1 1 I 11 11 I 11 11 :
18 20 22 24 26 28 t/min
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y 10 20
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y
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0 1 1 1 I 1 1 '\ 1 I 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 1 1 1 1 I 1 1 1 1 ;
22 24 26 28 30 t/mlin
1) lon 162
y
2 000
1 000 15
0 1 1 1 1 I 1 1 ‘—‘—I A 1 1 1 I 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 1 1 1 1 I 1 1 1 1 :
22 24 26 28 30 t/min
m) lon 291

Figure A.3 (continued)

18 © 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=77d7feec765b291c3a4c4d411a7b6bef

y

ISO 27108:2010(E)
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y
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y
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Figure A.3 (continued)
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y
1000 21
0 1 | - I I ] I 1 | - I I ] I 1 | - I I ] I 1 | - I I A—A—l I ] I I ] I 1Ll 1Ll >
22 24 26 28 30 32 t/min
t) lon 340
GC equipmet: Agilent 68903), Gerstel MPS 23] (fibre rotation), CTC Cycle-Composer software?)
SPME condifions: according to Clause 8 with sample volume: 8 ml, amount NaCl: 2,4 g, fibre:
polyacrylate 85 ym [Supelco PA 853), 1 cm, 23 gauge], agitation speed]250 min1,
extraction time: 60 min
Injection Gerstel KAS3), 60 °C; 10 °C/s to 280 °C; 10 min; splitless (6 mifi)
Capillary coIImn: ZB 50 [Phenomenex3)], 30 m x 0,25 mm x 0,25 ym
Range of concentration: 0,08 ug/l to 0,01 g/l
Carrier gas: helium (5,0); 1,0 ml/min
GC oven tenjperature: 60 °C, 2 min; 10 °C/min to 180 °C; 4 °C/min to-260 °C, 20 °C/min to 300 °C; 2|min
MS detector: Agilent 5973 MSD3), quadrupole MS, EI 708V, SIM, transfer line 280 °C
Key
1 dichlobenfl 14 metribuzine
2 desethyltgrbutylazine 15 parathion-ethyl
3 desethylafrazine 16 exo-Heptachlorepoxide
4  atrazine-dy 17 pendimethalin
5 atrazine 18 endo-Heptachlorepoxide
6 terbutylaz|ne 19 triclosan
7 simazine 20 dieldrin
8 lindane 21 carfentrazone-ethyl
9 heptachlof 22 diflufenican
10 aldrin 23 mefenpyr-diethyl
11 parathion{methyl t time
12 terbutryn y abundance
13 metolachlpr
Figure A.3 — Gas chromatogram 3

3) Product available commercially. This information is given for the convenience of users of this International Standard
and does not constitute an endorsement by ISO of this product.
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Mass spectra of compounds of Table 1 (full-scan, El, 70 eV)

YA
171
220 000
180 000 -
140 000
100 000 |
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| 100 136
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20 000 |
43 50 61 67, 85 ||| 110 122 L144
0 IIIIIII'IIIIIIIIIIII' III.'..IIIIIIIIII'.IIIIIIIIIIII IIIIIIIIIIIIIIII
40 60 80 100 120 140 160 180
a) Dichlobenil

Figure B.1 (continued)

© 1SO 2010 — All rights reserved

miz

21


https://standardsiso.com/api/?name=77d7feec765b291c3a4c4d411a7b6bef

ISO 27108:2010(E)

22

yi
100 000

90 000

80 000

70 000

172

60 00¢0

50 000

40 000

30 000

20 000

10 000

145

40 60 80 100 120

b) Desethylatrazine

Figure B.1 (continued)
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c) Desethylterbutylazine
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Figure B.1 (continued)
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f) Lindane

Figure B.1 (continued)
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Figure B.1 (continued)
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