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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.

Internatignal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Par

The main| task of technical committees is to prepare International Standards. Draft Intétnatio
Standardg adopted by the technical committees are circulated to the member bodies \for voti
Publicatign as an International Standard requires approval by at least 75 % of the member bodfies
casting a yote.

In other c
technical

— an IS

rcumstances, particularly when there is an urgent market requirementfor’such document
fommittee may decide to publish other types of document:

D Publicly Available Specification (ISO/PAS) represents an agreement between techni

experlts in an ISO working group and is accepted for publication if it is-approved by more than 5(
of thefmembers of the parent committee casting a vote;

— an IS
techn

D Technical Specification (ISO/TS) represents an agreement between the members o
ical committee and is accepted for publication if it istapproved by 2/3 of the members of

comnjittee casting a vote.

An ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confirmed

a further
ISO/TS is

three years, revised to become an Internatienal Standard, or withdrawn. If the ISO/PAS
confirmed, it is reviewed again after afurther three years, at which time it must either

transforn]ed into an International Standard or berwithdrawn.

Attention
patent rig

is drawn to the possibility that somie of the elements of this document may be the subject
hts. ISO shall not be held responsible for identifying any or all such patent rights.

ISO/TS 13907 was prepared by Téchnical Committee ISO/TC 190, Soil quality, Subcommittee SQ
Chemical jethods and soil characteristics.
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Introduction

Nonylphenols (NP) are mainly found in the environment as degradation products of nonylphenol
polyethoxylates (NPEO). NPEO have many applications as non-ionic detergents in washing and
cleaning agents.

After use, NPEO are degraded by de-ethoxylation, resulting in polyethoxylates with fewer ethoxy-
groups. Nonylphenol-diethoxylates (NP2EO), nonylphenol-monoethoxylates (NP1EO) and nonylphenols
(NP) are the last three products in the degradation chain. Due to their significant presence in sewage

sl

ge, allthree components are included in this Technical Qppr‘ifi{‘:xh'nn

Thiis Technical Specification is applicable for several types of matrices and validated. for
seyage sludge (see also Annex A for the results of the validation).

municipal

© IS0 2012 - All rights reserved
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TECHNICAL SPECIFICATION ISO/TS 13907

:2012(E)

Soil quality — Determination of nonylphenols (NP) and
nonylphenol-mono- and diethoxylates — Method by gas
chromatography with mass selective detection (GC-MS)

WARNING — Persons using this Technical Specification should be familiar with usual laboratory

heplth practices and to ensure compliance with any national regulatory conditions,

IMPORTANT — It is absolutely essential that tests conducted according ‘to -this
Specification be carried out by suitably trained staff.

1| Scope

m

soil using GC-MS.

pblems, if

, associated with its use. It is the responsibility of the user to establish appropriate|safety and

Fechnical

Thiis Technical Specification specifiesamethod for the determination efirenylphenols (NP), noqylphenol-
noethoxylates (NP1EQO) and nonylphenol-diethoxylates (NP2EO) in sludge, treated bioyaste and

For sludge, a limit of detection of 0,1 mg/kg and for soil andtreated biowaste of 0,02 mg/kg (expressed

as dry matter) may be achieved.

Lojver limits of detection may be achieved by concentrating the extract by solvent evaporation.

NOTE 4-tert-octylphenol can also be analysed with this method.

2 | Normative references

The following documents, in whole*or“in part, are normatively referenced in this document and are

indispensable for its application. ‘Eer dated references, only the edition cited applies. Fo

references, the latest edition of the referenced document (including any amendments) applieq.

 undated

ISQ 8466-1, Water quality —=Calibration and evaluation of analytical methods and estimation of pefformance

characteristics — Part 1-Statistical evaluation of the linear calibration function

IS() 11465, Soil quality>="Determination of dry matter and water content on a mass basis — Gravimetyric method

ISQ 14507, Soil quality — Pretreatment of samples for determination of organic contaminants

IS) 16720580il quality — Pretreatment of samples by freeze-drying for subsequent analysis

IS 22892, Soil quality — Guidelines for the identification of target compounds by gas chromatography and

mdssSpectrometry

3 Principle

After pretreatment, the test sample is extracted by shaking with a mixture of acetone and petroleum ether
(1:1). If necessary, interfering compounds are removed from the extract by a clean-up on a suitable column.

The extract is treated with N-methyl-N-(trimethylsilyl)-trifluoracetamide (MSTFA) reagent for the
derivatization (silylation) of the analytes, and subsequently analysed by gas chromatography and mass

selective detection (GC-MS).

Nonylphenols and nonylphenol-mono- and diethoxylates are identified from the GC fingerprint, the

relative retention times and the relative intensities of two diagnostic ions. The quantificatio

© IS0 2012 - All rights reserved
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on an internal standard procedure. The internal standards (13C-labelled 4-n-NP and 13C-labelled
4-n-NP2EQ) are taken through the whole analytical procedure.

4 Interferences

4.1 Interferences from sampling

Use sampling containers of materials (preferably glass or steel) that do not significantly affect the
sample during the contact through sampling and storage. Plastic containers may be used if it has been
proven thpT they do not significantly affect the sample.

4.2 Interferences by GC-MS

Substancgs that co-elute with NP, NP1EO or NP2EO and give the same ion(s) may interfere with the
determingtion. This may have a large influence on the result, since all three analytes are determined
from the pum of a cluster of five to nine chromatographic peaks. It is essential/that the interfering
peaks are| not included in the calculations. A peak is excluded if the retention times are not the same
as expected from the calibration standard and if the relative peak areas from the two diagnostic igns
differ morje than 30 % from the same peak in the calibration standard. Interfefing peaks may usually|be
spotted by comparing the fingerprints of the sample with the fingerprints.of the calibration standajrd,
although the isomer distribution in the environmental samples may differ from the distribution in the
calibratioh standard.

5 Reagents

5.1 Genleral
All reagerits shall be of recognized analytical grade:

The purity of the reagents used shall be checked-by running a blank determination as described in 8}5.
5.2 Acelone, C3HgO.

5.3 Hexane-like solvent

Any aliphlatic hydrocarbon solvent with a boiling point or boiling range between 34 °C and 100|°C
may be applied.

5.4 Anlydrous sodium sulfate, Na;S04, powdered.

Heated fol{ at least'6 h to (550 % 20) °C, cooled to about 200 °C in the furnace and then to ambient
temperatyre in'd desiccator containing magnesium perchlorate or a suitable alternative. The anhydrous
sodium sylfate'shall be kept carefully sealed.

5.5 N-methyl-N-(trimethylsilyl)-trifluoracetamide, C¢H1,F3NOSi, (MSTFA), CAS-RN" 24589-78-4,
for derivatization.

5.6 Isooctane, CgH17, boiling point 99 °C.

5.7 Derivatization solution, 5 % MSTFA (5.5) in isooctane (volume fraction).

Dissolve e.g. 1 ml of MSTFA (5.5) in isooctane (5.6) in a 20 ml volumetric flask and make up to volume
with isooctane (5.6).

1) CAS-RN Chemical Abstracts Service Registry Number.

2 © IS0 2012 - All rights reserved
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Store the derivatization solution in a dark place at a temperature of (4 * 3) °C. The solution is stable for
at least two months.

5.8 Operating gas for gas chromatography with MS-detector

Helium of sufficient purity and in accordance with the manufacturer’s specification.

5.9 Nitrogen, N2, for solvent evaporation.

Nitrogen of sufficient purity.

5.10 Standards for calibration

The following standard substances shall be used:

—| 4-nonylphenols (NP), mixture of isomers, CAS-RN 84852-15-3;

—| 4-nonylphenol monoethoxylates (NP1EQ), mixture of isomers, CAS-RN26027-38-3;
—| 4-nonylphenol diethoxylates (NP2EO), mixture of isomers, CAS-RN.20427-84-3.

The two nonylphenol ethoxylates may contain small amounts of-dther ethoxylates. It is important to
ch¢ck the purity of all the standards used for calibration.

Th standards may be taken from pure compounds or fronisolutions with a guaranteed condentration.
Th standards shall be stored in a freezer at a temperature of (-18 + 3) °C.
NOTE1 If4-tert-octylphenol is included: 4-(1,1,3,3-tetramethylbutyl)phenol, CAS-RN 140-66-9.

NOTE 2  For NP, NP1EO and NP2EO, conflicting itfformation about CAS-RN may be found.

5.11 Internal standards

The following internal standard substances may be used:

—| 13C-labelled 4-n-nonylphenat (4-n-NP), CoH19-[13Cs]H4-OH;

—| 13C-labelled 4-n-nonylphenol-diethoxylate (4-n-NP2EO).

Th internal standards shall be stored in a freezer at a temperature of (-18 + 3) °C.

D4f-1abelled 4-n-nohylphenol or 4-n-nonylphenol (non-labelled) may be used as an alternativie internal
stqndard to 13C<labelled 4-n-nonylphenol. 4-n-nonylphenol-diethoxylate (non-labelled) may be used as
anfalternativeinternal standard to 13C-labelled 4-n-nonylphenol-diethoxylate. Non-labelled compounds
mdy onlyhe used if it is shown that they are not present in the sample.

For ion trap MS, deuterated internal standards shall not be used.

5.12 Internal standard solution

Prepare an internal standard solution with the two internal standards in isooctane (5.6). The
concentrations are 20 mg/1 for 4-n-NP and 100 mg/1 for 4-n-NP2EO.

It is essential that the same internal standard solution is used for calibration standard solutions and for
samples, blank and internal quality control samples.

Store the internal standard solution in a dark place at a temperature of (4 * 3) °C. The solution is stable
for at least two years, provided that evaporation of solvent is negligible.

© IS0 2012 - All rights reserved 3
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5.13 Stock solutions

Prepare individual stock solutions of about 100 mg/l] in isooctane (5.6), either from solid standard
substances or from solutions with a certified concentration.

Store the stock solutions in a dark place at a temperature of (4 + 3) °C. The solutions are stable for at least
2 years, provided that evaporation of solvent is negligible.

5.14 Calibration standard solutions

A mixed Cnlikvnh‘nn ctondard coliitinn 1o nnannd £ tha ool colibiane (0 12 hyy Al g tlhn ‘-{-r\ck

TTOTTOCIOTT StarooT O SOUTOTIOTT 15 pPT e pPar COTT UTIT Che - S tOTIT SOTO TIOTT S (O Lo Uy GITa eIt g cIrc—oT

solutions ith isooctane (5.6). Internal standard solution (5.12) is added to a concentration of 0,2'mg/1
for 4-n-NP and 1,0 mg/I for 4-n-NP2EO. The calibration standards are made to concentratigns frpm
0,01 mg/ljto 5 mg/L.

Store the ¢alibration standard solutions in a dark place at a temperature of (4 + 3) °C. The)solutions @re
stable for pt least two weeks, provided that evaporation of solvent is negligible.

6 Apparatus

6.1 General

All equiprpent that comes into contact with the sample or extract shall be free from nonylphenols gnd
nonylpherol ethoxylates. Glassware may be cleaned by heating feratleast 2 h at 450 °C.

6.2 Usual laboratory glassware

6.2.1 Sdrew-cap glass flask with polytetrafluoroethylene (PTFE) seal; volume 100 ml and 250 ml.
6.2.2 Ro¢und-bottom flasks, volume 100 ml and-250 ml.

6.2.3 Tgst tubes and vials

6.3 Shaking device

Reciprocating shaker, with hogizontal movement (up to at least 250 strokes per minute).

6.4 Evaporator

Rotary evpporator. Other device like turbo evaporator or Kuderna Danish® may be used.

6.5 Cle3an-up;eolumn
Silica collen. Commercial columns or freshly prepared columns may be used.

Alternative materials like aluminium oxide or Florisil®* may be used, provided that a sufficient recovery
of the analytes has been proven.

6.6 Freeze-drying apparatus

2) Kuderna Danish is an example of a suitable product available commercially. This information is given for the
convenience of users of this Technical Specification and does not constitute an endorsement by ISO of this product.

3) Florisil® is a trade name for a prepared diatomaceous substance, mainly consisting of anhydrous magnesium
silicate. This information is given for the convenience of users of this Technical Specification and does not constitute
an endorsement by ISO of this product.

4 © IS0 2012 - All rights reserved
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6.7 Gas chromatograph with mass selective detector equipped with a capillary column: 5 % phenyl-
methyl silicone stationary phase coated onto fused silica or an equivalent chemically bonded phase.

The dimensions should be sufficient to separate the nonylphenols as described below. In general column
length should be 25 m to 50 m. An example of a column is given in Annex B.

The first two peaks in the SIM chromatogram of the nonylphenols are selected as critical pairs for the
quality criteria for the chromatographic system. The resolution shall be sufficiently high, so that the
first two peaks in nonylphenols are baseline separated when measured at ion 207; see Table 2.

7 | Sample storage and sample pretreatment

7.1 Sample storage

Stqre the samples in a dark place in a freezer or in a refrigerator. The samples can-be stored yp to three
weeks in a freezer at a temperature of (-18 + 3) °C or up to seven days in the refrigerator at (4 + 3) °C.

Determine the content of dry matter in the sample according to ISO 11465.

NOTE Sludge samples with unusually high amounts of nonylphenol pelyéthoxylates (NPPEO) relative to the
analytes can only be stored for seven days in the freezer at (-18 + 3) °C.

7.2 Sample pretreatment

Pretreat the samples according to ISO 14507 if not otherwise specified.

Different pretreatment procedures are used for thedifferent matrices. This is presented in Tgble 1.
Table 1 — Pretreatment methiods used prior to nonylphenol analysis
Matrix Freeze drying No drying
(IS0 16720)

Slydge dry matter > 2 %2 X X

Sllldge dry matter < 2 %b X

Sojlc X X

Treated biowaste X X

a | Sludge samples withmore than 2 % dry matter can be analysed as wet samples, or they can be analysed 3after freeze-
drying.

b | Sludge samples with less than 2 % dry matter can only be analysed after freeze-drying.

¢ | Soil and treated bio-waste samples can be analysed as wet samples (field-moist samples), or they can be anjalysed after
frdeze-drying.

8 | Procedure

8.1 Extraction

8.1.1 General

The wash of organic phase (extraction solvent) with water may be carried out directly in the extraction
flask with the sample present.

Other extraction techniques than described in this Technical Specification, like ultrasonic extraction,
microwave or pressurized liquid extraction may be suitable. If other extraction techniques are applied,
the comparability to the method described in this Technical Specification shall be proven.

© IS0 2012 - All rights reserved 5
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8.1.2 Extraction of wet sludge samples

Wet sludge samples are extracted as follows:

— Weigh between 10 g and 50 g of the test sample (depending on dry matter content) and place it in a
100 ml screw-cap flask (6.2.1). The sample should preferably contain between 2 g and 3 g of dry matter.

— Add1
— Add1

00 pl of internal standard solution (5.12) equal to 2 pg of 4-n-NP and 10 pg of 4-n-NP2EO.

0 ml of acetone (5.2), close the screw cap and shake thoroughly by hand.

— Add 1
devic

— Shaks
— Trans
— Addw

— Trang
by ad

The extra

8.1.3 EX

Freeze-dni

Tt Of Texane-11ke SOIVent (5-3); CIOSE e SCTEW cap agall and ptace the fiaskom the sitak

b (6.3). The flask shall be placed in a horizontal position with the movement along the flask.

for at least 2 h with (250 + 20) strokes per minute.

ng

fer the organic phase to another 100 ml flask. If an emulsion is present, this shall'be included.

hater and shake to wash the extract. Use 5 ml of water per ml hexane-like-solvent (5.3).

fer the extract (enough for the subsequent analysis) to a test tube (6:2,3) and dry the extr
ling anhydrous sodium sulfate (5.4).

Ct is now ready for further treatment described in 8.2 to 8.4.

traction of freeze-dried sludge samples

ied sludge samples are extracted as follows:

— Weigh 2 g to 3 g of the test sample and place it in a 100.ml screw-cap flask (6.2.1).

— Add 1
— Add 5
— Add 1

— Add1
shake

— Shaks
— Trans
— Add W

— Trans
by ad

The extra

00 pl of internal standard solution (5.12) eqéal to 2 pg of 4-n-NP and 10 pg of 4-n-NP2EO.
ml of water (approximately 2 ml per g'efdry sample) and shake the sample by hand.
0 ml of acetone (5.2), close the scr'ew cap and shake thoroughly by hand.

D ml of hexane-like solvent (5:3), close the screw cap again and place the flask on areciprocat

r (6.3). The flask shall be placed in a horizontal position with the movement along the flask.

for at least 2 h with f250'+ 20) strokes per minute.
fer the organic phase to another flask. If an emulsion is present, this shall be included.
Fater and shaketo wash the extract. Use 5 ml of water per ml hexane-like solvent (5.3).

fer the extract (enough for the subsequent analysis) to a test tube (6.2.3) and dry the extr
ling anhydrous sodium sulfate (5.4).

Ct-iS now ready for further treatment described in 8.2 to 8.4.

act

ng

act

8.1.4 Extraction of soil and treated biowaste samples

Soiland treated biowaste samples are usually extracted wet without drying the sample before extraction.
These samples are extracted as follows:

— Weigh between 20 g and 40 g of the test sample (depending on dry matter content) and place it in a
100 ml screw-cap flask (6.2.1). The sample shall contain between 10 g and 20 g dry matter.

— Add1
— Add1

00 pl of internal standard solution (5.12) equal to 2 pg of 4-n-NP and 10 pg of 4-n-NP2EO.

0 ml of water and shake the sample by hand.

— Add 30 ml of acetone (5.2) to the test sample, close the screw cap and shake thoroughly by hand.

© ISO 2012 - All rights reser
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Add 30 ml of hexane-like solvent (5.3), close the screw cap again and place the flask on areciprocating
shaker (6.3). The flask shall be placed in horizontal position with the movement along the flask.

Shake for at least 2 h with (250 * 20) strokes per minute.

Transfer the organic phase to a 250 ml flask. If an emulsion is present, this shall be included.

Add water and shake to wash the extract. Use 5 ml of water per millilitre of hexane-like solvent (5.3).

Transfer the extract (enough for the subsequent analysis) to a test tube (6.2.3) and dry the extract

by adding anhydrous sodium sulfate (5.4).

ThL extract is now ready for further treatment described in 8.2 to 8.4.

8.1

Fre

Th

8.1

In

.5 Extraction of freeze-dried soil and treated biowaste samples

peze-dried soil and treated biowaste samples are extracted as follows:

Weigh 10 g to 20 g of the test sample and place it in a 100 ml screw-cap‘flask (6.2.1).

Add 100 pl of internal standard solution (5.12) equal to 2 pug of 4-n*NP and 10 pg of 4-n-N

Add 20 ml of acetone (5.2), close the screw cap and shakethoroughly by hand.

Add 20 ml of hexane-like solvent (5.3), close the screw:¢ap again and place the flaskonarec
shaker (6.3). The flask shall be placed in horizontalposition with the movement along thg

Shake for at least 2 h with (250 + 20) strokes per minute.

Transfer the organic phase toa 100 ml to 250'ml flask. If an emulsion is present, this shall be

Transfer the extract (enough forthe subsequent analysis) to a test tube (6.2.3) and dry t
by adding anhydrous sodium,sulfate (5.4).

e extract is now ready for/further treatment described in 8.2 to 8.4.

. Concentration (optional)

ca

Copcentraté the extract on a rotary evaporator (6.4) or by the use of a gentle stream of nitrogg
tepperature. Since the internal standard (5.12) is used for the calculations, it is not necessar
the¢ exact volumes. If necessary, the amount of the internal standard added to the sample can h
relptive to the concentration factor to keep the concentration of the internal standard at the

most cases concentration of the extract is not necessary. If lower detection limits are req
be achievedby/evaporation of the solvent.

Add water and shake to wash the extract. Use 5 ml of water per ml hexane-like solvent (5.

P2EO.

Add 10 ml to 20 ml of water (approximately 1 ml per g of dry sample) and shake the sample by hand.

procating
e flask.

b included.
3).

he extract

hired, this

'n at room
y to know
ereduced

tame level

in the GC-MS analysis.

NO

TE Other inert gases can be used instead of nitrogen.

8.3 Clean-up (optional)

Clean-up shall be used if compounds are present that can interfere with the analytes or the internal
standard (5.12) in the gas chromatogram, or if those compounds can influence the GC-procedure (i.e.
contamination of the detection system). If no or negligible interfering substances are present, clean-up
is not necessary.

©lI
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Add 1 ml of extract to the clean-up column (6.5). Elute the column with a solvent, e.g. a mixture of
hexane-like solvent (5.3) and acetone (5.2). Evaporate the eluted solvent to about 1 ml. The cleaned
extract is now ready for derivatization described in 8.4.

Before use the column shall be tested to ensure that the analytes are recovered in the collected fraction.
The criterion for the clean-up is that the recovery for both internal standards is more than 80 %.

NOTE The sample matrix may influence the elution of the analytes and internal standards from the column,
and the recovery should therefore be checked on the actual sample. This can be done by adding an additional
standard to the extract after clean-up. If e.g. phenanthrene-D10 is added, the recoveries of the two internal
standards can be calculated and thereby used as recovery standards.

8.4 Derivatization
The derivatization shall be carried out on the extract without clean-up or on the extract after\a‘clean-fip.
A fraction| (always 1,0 ml) of the extract is treated as follows:
— Trangfer 1,0 ml of extract to a GC vial (6.2.3).

— Evapqrate the solvent slowly (room temperature) until dryness under a gentle-stream of nitrogen (5{9).
— Add 3,0 ml of 5 % MSTFA (5.5) in isooctane (5.6), close the vial and shake for dissolution.
— Wait 15 min for the reaction to occur (room temperature).

— Ifthesolution is not clear, transfer the isooctane solution to-anew GC vial (6.2.3). Avoid particleg in
the sdlution.

The extraft is now ready for analysis by GC-MS.

The derivates can be stored in a refrigerator at a temperature of (4 + 3) °C and are stable for at least two
weeks.

If isooctane is used as extraction solvent, evaporation of the solvent can be omitted. The MSTFA can|be
added as 30 pl pure MSTFA instead of addingthe 5 % solution of MSTFA. The calibration standards shall
be treated like the samples.

NOTE The derivatization is sensitive to the amount of water in the extract, therefore anhydrous sodipm
sulfate (5.4) is used for drying the extract.

8.5 Blaphk test

Perform ajblank deterrination in accordance with the procedure described in 8.1 to 8.4. Prepare the blgnk
exactly as py the analysis of the sample, including the clean-up if the clean-up has been used for the samples.

The blanklvaluesshall be lower than 50 % of the lowest reporting limit.

8.6 GC-MSamalysis

Optimize the gas chromatograph and mass selective detector (6.7) according to the instrument
manufacturer’s manual. The separation of nonylphenols shall fulfil the requirements described in 6.5.
Many columns and GC-conditions may be used. An example is described in Annex B.

The detection is done by Electron Impact lonization (EI) at 70 eV. The ions used for the analysis are
shown in Table 2.
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Table 2 — Diagnostic ions used for the GC-MS analysis

ISO/TS 13907:2012(E)

No. Analyte (MSTFA derivative) Abbreviation Selected diagnostic ions Internal
standard
Targetion | Qualifier | Qualifier | forana-
M1 ion M ion M3 lyte No.
1 Nonylphenol NP 207 221 193
2 Nonylphenol monoethoxylate NP1EO 251 265 279
3 Nonylphenol diethoxylate NP2EO 295 309 323
4 T3C-tabetted 4-m-monyphenot TSCZ-T-NP 185 1,2
5 13C-labelled 4-n-nonylphenol dieth-  |13C-4-n-NP2EO 252 3
oxylate
6 D4-labelled 4-n-nonylphenol 4-n-NP-D4 183 1,2
Unlabelled 4-n-nonylphenol 4-n-NP 179 1,2
8 Unlabelled 4-n-nonylphenol diethoxy- | 4-n-NP2EO 246 3
late
NQOTE M1 is used for quantification, My and M3 are used for identificatjen.

8.7 Calibration

8.7.1 General

Two types of calibration are used: the initial calibration (8.7.2) and the verification of calibrat

is ¢arried out daily (8.7.3).

For all calibrations, the relative areas are usedy;ie. the area for the analyte relative to the aj
intlernal standard (see 9.2). For NP, NP1EO and'NP2EOQ, the areas are determined as the sum g

ar¢as of the isomeric mixture.

8.7.2 Initial calibration

on, which

ea for the
f the peak

The initial calibration serves.te establish the linear working range of the calibration cyirve. This

calibration is performed whénjthe method is used for the first time and after maintenance and

of the equipment.

/or repair

Inject at least five stafdard solutions with concentrations from 0,01 mg/1 to 5 mg/1 (5.14) andl include a

solvent blank. Befor&injection 1 ml of the standard solution is treated (derivatized) as descri

Id¢ntify the peaks.and prepare a calibration curve for each analyte.

Evpluation6fthe calibration curve shallbe done according to ISO 8466-1.1SO 8466-1 provides 4

anfl rejection criteria for linearity.

Noplinear calibration maybeapplied. Inthat case, all five standards shall be used for verification of g

bed in 8.4.

cceptance

alibration.

8.7.3 Verification of calibration

The verification of calibration checks the validity of the linear working range of the initial calibration
curve and is performed before each series of samples.

Inject at least two calibration standard solutions (5.14) (after derivatization) with concentrations of
(20 = 10) % and (80 = 10) % of the established linear range and calculate the straight line from these
measurements. If the straight line falls within the 95 % confidence limits of the initial calibration line,
the initial calibration line is assumed to be valid. If not, a new calibration line shall be established

according to 8.7.2.
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8.8 Analysis of samples and identification

Inject the

extracts of samples and blanks obtained from the derivatization in 8.4.

The identification of NP, NP1EO and NP2EO is based on three parameters:

— the peak pattern of the chromatogram, i.e. the fingerprint, although the relation between the

indivi

dual peaks may differ in samples and standards;

— the retention times of the individual peaks;

— the rWa 0N between peak areas of the qualiiier ions and the target 10m.
From the {dentification select the peaks to be included in the sum area. Peaks not found in the calibrat

standard
Use ISO 21

If the con
calibratio
15 min fo
linearity d

9 (Calcy

9.1 Ger

For the an
isomeric 1

hre not included. See Clause 4 for interferences.
2892 for the identification of the analytes.

centration of one of the analytes is outside the calibration range (higher than the upj
h limit), the final extract is diluted with 5 % MSTFA (5.5) in isooctane(5.6). Wait at le
r the reaction to occur and inject again. A 10 times dilution of thé extract is allowed.
f the internal standard shall be checked.

1lation and expression of results

jeral

alytes NP, NP1EO and NP2EOQ, the areas are detérmined as the sum of the peak areas of {
hixture. If interfering peaks are present, these:shall not be included in the sum area.

The methed is based on internal standard calculations. The method determines the mass concentratic

and is not
the sampl

4-n-NP is
calculatio

e, provided that the recovery of the analytes is about equal to that of the internal standard

used as internal standard for the calculation of NP and NP1EO. 4-n-NP2EO is used for
h of NP2EO.

For all saples, a specific mass (2"g of 4-n-NP and 10 pg of 4-n-NP2EO) of internal standard (5.11

added. Th|
the calibr

NOTE
internal st

9.2 Cal

From the

htion standard solutions (5.14) (presuming 100 % recovery of internal standard).

Recovery of the internal standards can be checked by comparing the amount of added and foy
hindard, e.g. bycomparing the areas.

bration

Chromatograms of the calibration standards obtain a calibration curve by plotting the ratig

influenced by injection errors, the voltime of water present in the sample or matrix effectg i

ese masses result in the-same concentration of internal standard in the sample extracts ag i

on

ber
st
he

he

ns

he

is

nd

of

the mass concentrations against the ratio of the peak areas using Formula (1):

10

Pis,c

is the response of analyte in the calibration standard (sum of peak areas);
is the response of internal standard in the calibration standard (peak area);

is the slope of the calibration function;

)
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Pc

Pis,c

ISO/TS 13907

:2012(E)

is the mass concentration of analyte in the calibration standard solution, expressed in

micrograms per millilitre (pg/ml);

is the mass concentration of internal standard in the calibration standard solution,

expressed in micrograms per millilitre (pg/ml);

is the intercept of the calibration curve with the ordinate.

9.3 Calculation

Fr¢m the chromatograms of the samples and blanks calculate the mass concentrations of th
frdm the calibration curve using Formula (2):

wlere

As

Ais,s

ds

Pis,s

Thle mass concentrations of the analytes are expressed in milligrams per kilogram dry matte
to fwo significantfigures.

NOTE

1Q Precision

The formulae are only valid by the use of linear calibration curves.

b analytes

(2)

is the concentration of analyte found in the sample, expressed in milligrams pet kilogram

of dry matter (mg/kg);

is the response of analyte in the sample (sum-of peak areas);

is the response of internal standard in the\sample (peak area);

is the intercept of the calibration curve with the ordinate;

is the slope of the calibration function;

is the mass of the test sample used for extraction, expressed in grams (g);
is the dry matter content of the test sample, expressed in grams per gram (g/g

is the mass concentration of internal standard in the sample extract, exp
micrograms permillilitre (ng/ml);

is the volunie of hexane-like solvent used for extraction of the test sample, ex
millilitres/{ml).

)

ressed in

bressed in

-, rounded

The performance characteristics of the method data have been evaluated (see Annex A).

11 Test report

The test report shall contain at least the following information:

a) areference to this Technical Specification (ISO/TS 13907:2012);

b) complete identification of the sample;

c) expression of results, according to 9.3;
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d) any details not specified in this Technical Specification or which are optional, as well as any factor
which may have affected the results.
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Annex A
(informative)

Repeatability and reproducibility data

A.f—Matertals used imthe intertaboratory comparisonstudy

The interlaboratory comparison for determination of nonylphenols (NP) and nonylphenol-thono- and
digthoxylates by gas chromatography with mass selective detection (GC-MS) in sludge; treated biowaste
an(l soil was carried out by up to 10 European laboratories on 3 materials. Detailed‘informatjon can be
foynd in the final report on the interlaboratory comparison study mentioned in"Reference [5].

Table A.1 lists the types of materials tested.
Table A.1 — Materials and parameters tested in the interlaboratory comparison fgr the

determination of nonylphenols (NP) and nonylphenol-mono- and diethoxylates by gas
chromatography with mass selective detection (GC-MS) in sludge, treated biowaste gnd soil

Grain size Sample Material tested Parameters
Slydge Sludge 1 Mix of municipal waste watextreatment NP, NP1, NP2
(<0,5 mm) plant sludges from North Rlrine West-
phalia, Germany
Fime grained Compost 1 Fresh compost fromi\Vienna, Austria NP, NP1, NP2
(<F'O mm) Soil 3 Sludge amended\soil from Barcelona, Spain |[NP, NP1, NP2

Thk validation has been carried out for, soil and compost also, but no results are presented bg¢cause the
copcentrations found in the test materials were lower than the limit of applicability.

A.R Interlaboratory comparison results

The statistical evaluation wads conducted according to ISO 5725-2. The average values, the repeatability
stgdndard deviation (s;) ‘and the reproducibility standard deviation (sg) were obtained (Table A.2).
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