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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
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INTERNATIONAL STANDARD

ISO 25101:2009(E)

Water quality — Determination of perfluorooctanesulfonate
(PFOS) and perfluorooctanoate (PFOA) — Method for unfiltered

samples using solid phase extraction and liquid
chromatography/mass spectrometry

WARNING — Persons using this International Standard should be familiar with-normal laboratory

practice. This standard does not purport to address all of the safety problems, if;any, ass
its use. It is the responsibility of the user to establish appropriate safety and, health prac
ensure compliance with any national regulatory conditions.

IMPC
Stan

RTANT — It is absolutely essential that tests conducted in accordance with this
Hard be carried out by suitably qualified staff.

N

1 $cope

This
perflu

International Standard specifies a method for the" determination of the linear

orooctanesulfonate (PFOS) and perfluorooctanoate (PFOA) in unfiltered samples of dr
ground water and surface water (fresh water and sea water) using high-performance liquid chrg
tandgm mass spectrometry (HPLC-MS/MS). Other isemers may be reported separately as non-li
and qualified as such. The analytes specified in Table 1 can be determined by this method. T
applitable to a concentration range of 2,0 ng/l to 10 000 ng/l for PFOS and 10 ng/l to 10 000 n
Depgnding on the matrix, the method may also'be applicable to higher concentrations ranging fro|
200 Q00 ng/l after suitable dilution of the sample or reduction in sample size.

The yiser should be aware that particular problems could require the specification of additional co

2 ormative references

The following referenCed documents are indispensable for the application of this documen
refergnces, only the_edition cited applies. For undated references, the latest edition of th
document (includingany amendments) applies.

ISO 3696:198%,"Water for analytical laboratory use — Specification and test methods

ISO %667-1, Water quality — Sampling — Part 1: Guidance on the design of sampling prog

pciated with
tices and to

nternational

isomers of
nking water,
matography-
hear isomers
he method is
g/ for PFOA.
m 100 ng/l to

hditions.

t. For dated
b referenced

rammes and

Samp/l'ug tcu'uu'qucb

ISO 8466-1, Water quality — Calibration and evaluation of analytical methods and estimation of
characteristics — Part 1: Statistical evaluation of the linear calibration function

3 Principle

performance

The analytes listed in Table 1 are extracted from the water sample by solid-phase extraction followed by
solvent elution and then determined by liquid chromatography with tandem mass-spectrometric detection.

NOTE
chromatography with single mass-spectrometric (HPLC-MS) detection (see Annex D).

© 1SO 2009 — All rights reserved
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Table 1 — Analytes determinable by this method

Analyte Formula?2 Abbreviation | CAS P No.
Perfluoro-n-octanesulfonic acid
(1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-heptadecafluoro-n-octanesulfonic acid) CF3(CF2)7SO,H PFOS 1763-23-1
Perfluoro-n-octanoic acid c
(pentadecafluoro-n-octanoic acid) CF3(CF,)sCOOH PFOA 335-67-1

@  The anion is the analyte.

b CAS = Chemical Abstract System.

c PFOA includes-the acidand its salis

4 Interferences

4.1 Interferences with sampling and extraction

Sampling containers shall consist of materials that do not change the composition”of the sample during
sample stofage. All types of fluoropolymer plastics, including polytetrafluoroethene (PTFE)| and
fluoroelastonper materials, shall be avoided during sampling, sample storage.and extraction. Glassware|shall
be avoided for sampling due to potential analyte loss due to adsorption. Sample containers shall be jnsed
thoroughly wfth water (5.1) and methanol (5.5) prior to use. Sample containérs shall be checked for posgsible
background ¢gontamination before use.

Commercially available adsorbent materials are often of varying quality. Considerable batch-to-patch
differences in quality and selectivity of these materials are possible. The recovery of a single substancd may
vary with the concentration. Therefore, check analyte recovery periodically at different concentrationg and

whenever ne

4.2

Substances
interest may

w batches/lots of reagents or labware are used;

Interféerences with HPLC-MS/MS

interfere with the determination.

These interfgrences may lead to incampletely resolved signals or additional signals in the chromatogr

pattern of ta
accuracy an(

Matrix interfg

get analytes, or both./Depending on their levels in the sample, such substances may affe
precision of the restilts:

matrix interfégrences varies considerably, depending on the nature of the samples. In drinking wate

ground wate

, matrix interferences are usually negligible, whereas wastewater and sea water matrices ¢

affected by npatrix interferences that lead to ionization suppression or enhancement.

Interferencegd
PTFE and ot

with similar retention times and producing ions similar to those produced by the analytes of

aphic
ot the

rences may bé caused by contaminants that are co-extracted from the samples. The extg¢nt of

and
hn be

de of

from instruments are significant for normal HPLC systems because many parts are ma

£1 Il [P 4 I Le £ H N . | 1 4 H e £ HIR - | Il
ITT TTUUTOPUIYTITCTS. TUTS TITLESSdadly U UTTUR TUT PJUSSIVIT UldTTR LUTTLATTITNTauul T mourtr riarviduai

parts,

such as tubing, solvent inlet filters, valve seals and the degassing equipment, and replace these with materials
such as stainless steel and polyetheretherketone (PEEK), where possible. The HPLC-vial caps should
preferably be free of fluoropolymer material. The procedural blank including the instrumental blank should
preferably be at least 10-fold less than the expected concentrations in real samples.

© 1SO 2009 — All rights reserved
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5 Reagents

Use certified or analytical-grade reagents and check contamination levels of target compounds by blank
determinations. If necessary, carry out additional cleaning steps to ensure background levels are minimized.

5.1 Water, complying with at least grade 3 as specified in ISO 3696:1987.
5.2 Acetic acid, w(CH3;COOH) = 99,9 % mass fraction.

5.3 Ammonia solution, w(NH3) = 25 % mass fraction.

5.4 [[Ammonium acetate, w{CTH3;COUONH,J =97 % mass fraction.
5.5 | Methanol (CH;0OH), HPLC grade.

5.6 | Internal-standard solutions:

2,3,4-13C,-PFOA, p= 1 ng/yl.

1,2,3,4-13C,-PFOS, p= 1 ng/yl.

Solutjons of the internal standards are available commercially. They shall be diluted to [the required
concentrations. If the standards are obtained as pure compounds) weigh 10 mg of each stgndard into a
sepafate 100 ml volumetric flask and make up to the mark_with methanol (5.5). Dilute the polution thus
obtaiped initially by a factor of 100 with methanol (5.5).

Othef internal standards, e.g. 13C5-PFNA [perfluoro-pénonanoic acid, CF5(CF,)sCOOH)], that meet the
internal-standard requirements are acceptable for use¢. However, the purity of some of these pommercially
available standards is not adequate and, if such-standards are used, the purity shall be deteqmined in the
laborptory. Analysis of impurities in standards shallbe carried out prior to using new batches of standards.

5.7 | Solutions of reference compounds of the analytes listed in Table 1, 0,1 ng/ul, used as calibration
standards.

Weigh 10 mg of each reference compound into a separate 100 ml volumetric flask and make up to the mark
with methanol (5.5). Dilute this(solution serially with methanol (5.5) to give an overall dilutiop of 1:1 000.
Stanglards may also be obfained as solutions if commercially available and diluted to fthe required
concentration.

Storg solutions 5.6 and’6.7 at a temperature of (4 + 2) °C and bring them to room temperaturg prior to use
(i.e. before dilutionerspiking or injection).

5.8 | Acetate buffer, 0,025 mol/l, pH 4.

Mix 0,5 m] ‘of acetic acid (5.2) with 349,5 ml of water (5.1). Dissolve 0,116 g of ammonium acgtate (5.4) in
60 m| of water (5.1). Mix 200 ml of the diluted acetic acid with 50 m| of the ammonium acetate solption.

5.9 Ammonia/methanol solution, w = 0,1 % mass fraction.
Mix 0,4 ml of 25 % ammonia solution (5.3), with 99,6 ml of methanol (5.5).

5.10 Solid-phase extraction material, copolymer-based. Suitable materials are available commercially
(see Annex A).

5.11 Nitrogen (N,), purity > 99,996 %.

5.12 Sodium thiosulfate pentahydrate (Na,S,05 - 5H,0).

© 1SO 2009 — All rights reserved 3
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6 Apparatus

Equipment of which any part may come into contact with the water sample or the extract shall be free
interfering compounds.

Clean all labware and apparatus for solid-phase extraction by rinsing with water (5.1) and methanol (5.5).

from

6.1 Narrow-neck flat-bottomed polypropene bottles, capacity 1 000 ml, with conical shoulders and

Screw caps.

The bottles and screw caps shall be washed, rinsed with methanol (5.5) and dried before use in order to

minimize corftamination.
6.2 Solid-phase extraction cartridges, made of inert non-leaching plastic, e.g. polypropene.

The cartridggs shall be packed with a minimum of 150 mg of solid-phase extraction material (50) as so
In general, 150 mg to 250 mg of sorbent (Annex A) in a single cartridge is sufficient for up4e, T 000 ml of

6.3 Vacuum or pressure assembly, for the extraction step.

6.4 Volumetric flasks, with inert stoppers.

6.5 Graduated cylinder, capacity 500 ml.

6.6 Evapdration assembly, using a nitrogen (5.11) stream passing through a stainless-steel needle.

6.7 Vials, made of polypropene or polyethylene not containingfluoropolymer materials, capacity e.g. 1
depending of the auto-sampler.

6.8 High-performance liquid chromatograph, temperature-controlled and with all necessary access|
including gages, HPLC columns, injector and tandem mass spectrometer (6.9).

6.9 Tandgm mass spectrometer, capable of\determining the m/z values of selected precursor ions
product ions jof the target compounds listed in. Table 2.

7 Sampljng and sample pretreatment
Take, preserye and handle samples as specified in ISO 5667-1.

For sampling, use thoroughly cleaned bottles (6.1). Fill the bottle only to the shoulder with the water

bent.
vater.

5 ml,

Dries,

and

to be

sampled (approximately \1"000 ml). In the presence of free chlorine, immediately add approximately 80 fng of

sodium thiosplfate pentahydrate (5.12) or another suitable dechlorinating agent (e.g. sodium sulfite).

Store samplgs-in‘a refrigerator at (4 £ 2) °C and analyse within two weeks. If the sample cannot be ana

lysed

within two weeks o ampling the sample mav bhe frozen un ana D ab hall be checked

storage, if necessary.

8 Procedure

8.1 Solid-phase extraction

8.1.1 General

uring

In general, in this procedure samples are analysed without pretreatment, i.e. suspended solids are not

removed prior to analysis. Before starting the analysis, homogenize the sample by shaking.

4 © 1SO 2009 — All rights reserved
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8.1.2 Conditioning of the solid-phase extraction material

The following procedure describes that used for commercially available 6 ml copolymer cartridges packed with
150 mg of sorbent sandwiched between two polyethylene frits.

Rinse the cartridge, in the following sequence, with 4 ml of ammonia/methanol solution (5.9), 4 ml of methanol
(5.5) and lastly 4 ml of water (5.1) prior to use. Make sure that the sorbent packing in the cartridge does not
run dry. Retain the water in the cartridge (with the water level just above the packing) to keep the sorbent

activated.

8.1.3 Sample extraction

Start|the extraction immediately after conditioning the sorbent packing. Make sure that no.air

bubbles are

trappgd in the sorbent bed when changing from conditioning to extraction. Maintain the sorbent npaterial in the

cartrigge immersed in water at all times.

Add the internal-standard solutions (5.6) to e.g. 500 ml of the water sample in the sample bottle
100
the chrtridge, conditioned as specified in 8.1.2, at a rate of one drop per secend (3 ml/min to 6
watel samples containing more than 500 mg/l of suspended matter, carry out-the extraction by pg

(adding e.g.

| of each, depending on the sample matrix) and mix thoroughly by shaking~Let this sampl¢ run through

ml/min). With
ssing 100 ml

of sample through the cartridge. Remove residual water in the sorbent packing by applying a vacuum to the

cartriige for 30 s. If the period of vacuum application is not enough to femove the water, repea
appligation several times, but not for more than 2 min because overuse of vacuum may lead to
compounds.

Rewgigh the empty sample bottle with its original cap and calculate the net mass of sample, to th
from fthe difference in weight. Assuming a density of 1 g/ml;the value of the net mass (in grams)
to thg volume (in millilitres) of the water used in the extraction.

8.1.4| Elution

Add 4 ml of acetate buffer solution (5.8) to the“dried cartridge and discard the eluate. Centrifuge

the vacuum
oss of target

b nearest 1 g,
is equivalent

the cartridge

at 1 $00g for about 2 min or apply a vacuuim to remove completely the residual solution from the cartridge.

Then| elute the target analytes with 4 mi-af'methanol (5.5), followed by 4 ml of 0,1 % ammonia/m
at a rate of one drop per second. Evaporate the eluate with a gentle stream of nitrogen gas (5.
volume of 500 pl. The extract is<now ready for HPLC-MS/MS analysis. The final extract vol
adjudted by dilution with methanol) depending on the concentrations of the target analytes in the
concentration of the sample\ _should preferably be adjusted (by dilution or concentration)
concentrations of the target analytes lies within the calibration range of the instrument.

8.2 | HPLC-MS/MS-operating conditions

ethanol (5.9)
11) to a final
ime may be
sample. The
so that the

ize the operating conditions of the HPLC-MS/MS system in the electrospray ionization (
in accordance with the manufacturer’s instructions. The appropriate HPLC gradient progr:
mobile phase” is determined experimentally during method development and validation.

ES|) negative
mme for the
or optimum

sensitivity, ‘selected ions for MS/MS transitions are listed in Table 2. An example of typi¢al operating

condjtions is given in Annex C.

8.3 Blank determination

Treat the blank in exactly the same manner as the samples, except that the sample is replaced by the
appropriate amount of water (5.1). Procedural blanks should preferably be analysed with each batch of
samples (a maximum of 10 samples).

8.4 Quality control samples

Analyse the quality control samples (procedural blank and spiked matrix sample) for each batch of samples to
ensure accuracy and reliability of the analytical process. Spike samples with solutions of reference
compounds (5.7), using volumes identical to those of the samples being analysed, and process them using
the same procedure used for real samples.

© 1SO 2009 — All rights reserved
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8.5 Identification

Peak identification is by comparison of the retention times and relative signal intensities observed for the ions
monitored (see Table 2) in the samples compared with those observed for the reference compounds.

The retention time for a target compound peak shall agree with the retention time observed for the reference
compound to within 0,5 % when measured under identical conditions. This applies to comparison by either
absolute or relative retention time. The relative abundance of diagnostic ions observed for samples shall
match the abundance observed for reference compounds to within 25 %. It is important that both of the above
criteria be satisfied in order to confirm the presence of a target compound.

Mixtures of - the
linear (n-octyl) isomer can lead to co-elution, which may interfere with the analysis. The linear (n-octyl)-igomer
can be separated from the others by using specific chromatography columns (see Annex B) and by optinizing

the chromatpgraphic conditions. The linear isomer of PFOS is the target compound of this -method| and
separation of the linear isomer from the other, branched, isomers shall be demonstrated.

Table 2 — Selected diagnostic ions used in the determination

Selected diagnostic ions
No. Analyte Abbreviation ml=
Precursor Product QuaITier

M, 2 M, 2 M,;P
1 | Perflugro-n-octanesulfonic acid PRGOS 499 80 99
2 | Perfludro-n-octanoic acid RFOA 413 369 169
3 | 1,2,3,4-13C4-Perfluoro-n-octanesulfonic acid ° 13C,-PFOS 503 80 99
4 | 1,2,3,413C4-Perfluoro-n-octanoic acid b 13C,-PFOA 417 372 169

a M, is usefl as the product ion for the determination. M3\may be used for identification. M, is the precursor ion used to obtajn the
product ion.

b Internal sthndard.

9 Calibration

9.1 General requirements

For practicall reasons;\calibration uses a solution containing the analytes of interest and internal stanglards
(see Table 2).

Ensure therq is_a linear dependence between signal and concentration. Determine the linear working fange
using at least five measurements at different concentrations (see ISO 8466-1).

The calibration function for a compound is valid only for the measured concentration range. Additionally, the
calibration function depends on the condition of the instrument, which shall be checked regularly. For routine
analysis, a regular check of the calibration function by means of two-point calibration is sufficient.

For routine analysis, a single calibration shall be carried out with internal standards over the complete
analytical procedure. As the calibration is performed over the complete procedure with internal standards,
determination of the recoveries is not necessary, but should preferably be recorded for quality control
purposes.

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

6 © 1SO 2009 — All rights reserved
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9.2

When using labelled internal standards, the determination of the concentration is independent

mad
orth
The

inter!

Add

stand

com

and f

wher

Use
and

Prep
or infegration units
conc

ISO 251

Table 3 — Explanation of subscripts

Subscript Meaning
i Indicates the identity of the target compound
e Indicates calibration
1 Indicates the identity of the internal standard
g Indicates the overall procedure

"Calibration over the complete procedure with internal standards

¢ during injection. Also, errors caused by sample losses during particular steps of sample
i adjustment of the final sample extract volume, as well as by matrix effects in the sample, a
ecovery of the internal standard calculated using Equation (1) shall be between~70 % and 1

nal-standard batch to be considered acceptable.

{he internal standards prior to extraction of the target compounds from ‘the samples. The mg
ard to be added depends on the sample volume and on the expected concentration
ounds in the sample. The mass concentration p; of the internal standard shall be the same f

br sample measurement.

F

Prg- Vsam .100
PV

rec —

w

rec IS the percent recovery of internal standard 7 from the spiked sample;

Pig is the mass concentration of interfial standard 7 in the spiked sample, expressed in na
litre;
is the mass concentration of internal standard 7 in the internal-standard solution useq
sample, expressed in nanograms per litre;

Pr

sam IS the volume of the'sample, expressed in litres;

f is the volume of-the internal-standard solution added to the sample, expressed in litres
he same solvent composition and internal-standard concentrations for the working stand

fpr the extratts:

re a plotof the results, plotting the values of the ratio y;./y,, (see below) (using peak areas,
) for each target compound as the ordinate and the associated ratio

01:2009(E)

bf any errors
pre-treatment
e minimized.
25 % for the

ss of internal
of the target
or calibration

(1)

nograms per

to spike the

Ard solutions

peak heights
bf the mass

ntrations p,/p; as the abscissa.

Determine the linear regression function using the corresponding pairs of values of y,./y,, and p,./p; in the

measurement series in accordance with Equation (2):
Yie _ Pie
— T aje +bire
YIe Ple

where

Yie is a dependent variable corresponding to the measured response, expressed in uni

()

ts which will

depend on the method of measurement used, e.g. area, for a given value of p,, of target compound i

in the calibration;
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Yie

is a dependent variable corresponding to the measured response, expressed in units which will

depend on the method of measurement used, e.g. area, for a given value of py, of internal standard /
in the calibration;

Pie B
litre

Pre "
litre

ile
ofte

, of target compound i in the calibration solution;

, of internal standard 7 in the calibration solution;

n called the response factor;

is an independent variable corresponding to the mass concentration, expressed in nanograms per

is an independent variable corresponding to the mass concentration, expressed in nhanograms per

is the slope of the calibration curve of y,./y;, as a function of the mass concentration ratio p,./py,

is th

ile

10 Calcul

10.1 Use of the calibration curve to determine the result

Determine tH
procedure sH
will depend
straddle the
better linear
internal stan

calibration cdrve if the HPLC-MS/MS conditions change or if the-fesults of a calibration check differ by

than 20 % frq

10.2 Calculation of results after calibration with internal standards

Calculate th
Equation (2).

is th
e.g,

is th
e.g.

y[g

e ordinate intercept of the calibration curve.

ation

e result for each sample using the calibration curve prepared as‘described in 9.2. The
all always be used for calibration, but the concentrations of the internal-standard solutions
bn the samples being analysed. The concentrations used to préepare the calibration curve
concentrations in the samples. Discard, if necessary, high of low points on the curve to prov
fit over the concentration range most appropriate to theiset of samples being analysed.
Hards regularly to check the stability and linearity of the-HPLC-MS/MS system. Prepare 3

m the original calibration curve.

Y
P

. Pig

dile

9 _p
Ig

iIe]

e measured value, expressed in units which will depend on the method of measurement
area, for target compound i in the sample;

e measured value, expressed in units which will depend on the method of measurement
area, for internal standard 7 in the sample;

same
used
shall
ide a
nject
new
more

mass concentration p,, of target compound i in accordance with Equation (3) after s¢lving

@)

ised,

Ised,

Pig
pig See
ile see

ile S€€

is the mass concentration of target compound i in the sample, expressed in nanograms per litre;

Equation (1);
Equation (2);

Equation (2).
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10.3 Treatment of results lying outside the calibration range
If the concentrations of the target compounds in the sample lie outside the range of the calibration curve, use

a smaller volume of sample for the extraction or dilute the final extract by a suitable factor with the internal-
standard solutions (5.6) in methanol.

11 Expression of results

Report the results for the compounds listed in Table 1, in nanograms per litre, ng/l, to two significant figures.
Results for branched isomers may be reported, but shall be identified as such.

12 Test report

The test report shall include at least the following information:

a) a reference to this International Standard (ISO 25101);

b) identification of the sample;

c) the sample storage and pre-treatment protocol;

d) the results obtained for the individual compounds, expressed in accordance with Clause 11;
e) the recoveries obtained of the internal standards;

f)  details of any deviation from the procedure specified and of all circumstances that may haye influenced
the results;

g) the date of the analysis.

© 1SO 2009 — All rights reserved 9
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Annex A
(informative)

Examples of suitable sorbents

Table A.1 — Examples of sorbents suitable for solid-phase extraction of analytes

——Serbent——————————Produetname{suppler-—-Ameuntef-serbentin-eartridge

Copolymer Oasis®WAX (Waters) 100 mg to 200 mg
Copolymer Oasis®HLB (Waters) 60 mg to 200 mg
Copolymer [Si(C18H37)] Sep-Pak®C18 (Waters) 1gto10g

Chromabond®HR-P

Copofymer (Macherey-Nagel)

100 mg to 200 mg

Sorbents from other suppliers may be suitable, but they have not been evaluated for use in this method.

1) OasisPWAX, Oasis®PHLB, Sep-Pak®C18 and Chromabond®HR-P are examples of suitable products available

commercially. This information is given for the convenience of users of this International Standard and does not constitute
an endorsement by ISO of these products.

10 © IS0 2009 — All rights reserved


https://standardsiso.com/api/?name=19f1fe9d4accf3bec97faac39e73e8b7

ISO 25101:2009(E)

Annex B
(informative)

Suitable HPLC columns

Table B.1 — Examples of suitable HPLC columns

Golumn Supplier
Betasil® C182) Thermo Hypersil-Keystone
ACE®3C182) Advanced Chromatography Technologies

HPLC columns from other suppliers may be suitable, but they have not been evaluated for use injthis method.

2) ACE® 3 C18 and Betasil® C18 are examples of suitable products available commercially. This information is given for
the convenience of users of this International Standard and does not constitute an endorsement by ISO of these products.
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Annex C
(informative)

Examples of HPLC MS/MS chromatograms

Table C.1 — Conditions used to produce the chromatograms in Figures C.1 and C.2 (for which an
Agilent HP1100 3) liquid chromatograph interfaced with a Micromass Quattro Ultima Pt 3) was used)

HPLC conditions

Injection volume: 10 pl

Flow rate: 0,3 ml/min

Mobile phasd: 9:1 2 mM aqueous ammonium acetate solution/methanol (A)
methanol (B)

Guard colump: stationary phase ACE 3 C18
inner diameter 2,1 mm
particle size 3 um

Main column stationary phase ACE 3 C18
length 150 mm
inner diameter 2,1 mm
particle size 3 um

Column temperature: 30 °C

Gradient programme (% of B) | 30 % at 0,0 min, increase:to 85 % at 18 min and keep at this level until 20 min, then
revert to original conditions

MS conditions

Type of equigment: tandem quadrupole

lonization: ESI negative

Mode: seléected ion monitoring (SRM)

Capillary voltpge: 1kV

Temperature: MS source 120 °C
desolvation temperature 450 °C

Flow rates: cone gas flow rate 60 I’h
desolvation gas flow rate 740 I/h

Cone voltage: for PFOS a0V
for PFOA 35V

Collision energy: for PFOS 35eV
for PFOA 10 eV

3) The Agilent HP1100 liquid chromatograph interfaced with a Micromass Quattro Ultima Pt is an example of a suitable
combination available commercially. This information is given for the convenience of users of this International Standard
and does not constitute an endorsement by ISO of these instruments.
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Figure C.1 — Chromatograms of internal-standard solutions in methanol
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Figure C.2 — Chromatograms of a sea water extract in methanol
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Conditions for analysis of PFOS and PFOA using a single MS

Use of a single MS may cause overestimation of target compounds in some matrices because of interferences
which cannot be removed without MS/MS determination. However, a single MS is widely used as a screening
method and is a possible alternative method to MS/MS provided the method is carefully validated and the

resul
for P
MS/N

IS (see Annex C) or direct measurement with MS/MS prior to use is necessary.

Table D.1 — Typical conditions

s qualified. The single-MS method is applicable to concentrations ranging from 200 ng/lto
FOS and 500 ng/l to 200 000 ng/lI for PFOA. Confirmation of the identification of target.com

200 000 ng/l
bounds using

Instrbments: Waters/Micromass Quattro|Ultima
Typd: quadrupole
lonizZation: ESI negative
Modeg: single-ion monitoring (SIM)
Capillary voltage: 3kV
Temperatures: MS source 150 °C
Desolvation:témperature 350 °C
Flow rates: Cone gas-flow rate 140 I/h
Desolvation gas flow rate 460 1/h
Table D.2 — lons monitored
Component Mass to charge ratio Dwell time Cone voltage
mlz
Da ] \
PFOA 3692 0,20 30
3¢, PFOA 372° 0,20 30
PFOS 499 0,20 30
3c, PFOS 503 0,20 30

@  Under these conditions, PFOA is predominantly observed as the decarboxylated fragment ion.
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