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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 ISQ, alsa take part in the work. 1SO collaborates closely with the International Flectrotechnical
Commission|(IEC) on all matters of electrotechnical standardization.

International [Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Paft'3.

Draft International Standards adopted by the technical committees are circulated to the meimber bodies|for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be the|subject of
patent rights] ISO shall not be held responsible for identifying any or all such patent rights.

International| Standard 1SO 17495 was prepared by Technical Cominittee ISO/TC 147, Watgr quality,
Subcommittge SC 2, Physical, chemical and biochemical methods.

Annexes A t¢ D of this International Standard are for information only:
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Introduction

Several methods may be applied to determine nitrophenols in water. This International Standard describes a gas
chromatographic/mass spectrometric determination after solid-phase extraction and derivatization with
diazomethane. It should be investigated whether and to what extent particular problems will require the
specification of additional marginal conditions.

© ISO 2001 - All rights reserved
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INTERNATIONAL STANDARD ISO 17495:2001(E)

Water quality — Determination of selected nitrophenols — Method
by solid-phase extraction and gas chromatography with mass
spectrometric detection

WARNING — Persons using this International Standard should be familar with normal Iaborat(l)ry practice.
This Interphational Standard does not purport to address all safety problems, if any, associated with its use.
It is the fesponsibility of the user to establish appropriate health and safety practices anfl to ensure
compliange with any national regulatory conditions.

1 Scope

This Interpational Standard specifies a method for the determination of selected nitrophenols (se¢ Table 1) in
drinking, ground and surface water in mass concentrations > 0,5 ug/I%).

Table 1 — Nitrophenols to which this method is applicable

CAS No. CAS No

2-Nitrophenol 88-75-5 2;4-Dinitrophenol 51-28-5
3-Nitrophenol 554-84-7 2,5-Dinitrophenol 329-71-5
4-Nitrophenol 100-02-7 2,6-Dinitrophenol 573-56-8
4-Methyl-2-nitrophenol 119-33:5 2,4-Dinitro-6-methylphenol 534-52-1
3-Methyl-4-nitrophenol 2581-34-2 2,6-Dimethyl-4-nitrophenol 2423-71-4
%-Methyl-2-nitrophenol 700-38-9 2,4-Dichloro-6-nitrophenol 609-89-2
3-Methyl-2-nitrophenol 4920-77-8 2,6-Dichloro-4-nitrophenol 618-80-4
CAS = Chemical Abstracts Service.

2 Normative-teferences

The followjng-normative documents contain provisions which, through reference in this text, constitute |provisions of

this Internatiorat—Starmdard—For dated Teferences, subsequent amendments—to, or Tevisions of, any of these

publications do not apply. However, parties to agreements based on this International Standard are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

ISO 5667-1:1980, Water quality — Sampling — Part 1. Guidance on the design of sampling programmes.

ISO 5667-2:1991, Water quality — Sampling — Part 2: Guidance on sampling techniques.

1) See the results from the interlaboratory trial given in annex C.
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ISO 5667-3:1994, Water quality — Sampling — Part 3: Guidance on the preservation and handling of samples.

ISO 8466-1:1990, Water quality — Calibration and evaluation of analytical methods and estimation of performance
characteristics — Part 1: Statistical evaluation of the linear calibration function.

3 Principle

Solid-phase extraction of the nitrophenols is carried out from the acidified sample, followed by solvent elution,
derivatization with diazomethane and determination by gas chromatography and mass spectrometry.

It is absolutg
staff.

4 Interfe

4.1 Interfé

In order to a
4 °C until sa

The comme
variations in

The recovery
Calibration a|

ly essential that the tests described In this International Standard be carried out by suitab

Fences

brences during enrichment

oid losses, analyse the sample as soon as possible after sampling.2¥f storage is unavoidab
hple pretreatment.

fcially available adsorbance materials are often of varying quality. Considerable batg
fuality and selectivity of this material are possible.

may vary with the concentration, and shall thereforesregularly be checked at different conc|
hd analysis shall be performed with material from_one and the same batch only.

Suspended 1
and sample

natter in the water sample (such as iron hydrexide, calcium carbonate) occurring on samplir
reparation, as well as increased concentrations of microorganisms, may clog the packing. |

the water sgmple may be filtered through a glasstibre filter prior to the enrichment. A filtration ste
mentioned inf the test report.

Possible losges due to heating and volume‘reduction of the eluate may be reduced by the addition of a |
example iso-pctane)

4.2

Interferences in the gas.chromatograph

The operating conditions shall"be set in accordance with the manufacturer's instructions. These setting
checked at r¢gular intervals.

General intefferences,\caused by the injection system or insufficient separation, can be eliminated with
special laborptory experience and the instrument manuals.

y qualified

e, store at

h-to-batch

entrations.

g, storage
h this case
b shall be

eeper (for

s shall be

he help of

should be

Excess diazamethane may cause instrument failure or damage, due to its high reactivity. Therefore care

taken to remove excess diazomethane as far as possible by reducing the volume of the solution.

The use of alcohol as solvent should be avoided because any alcohol may destroy the deactivation layer (poly-
siloxane) of the glass liner, leading to column load and an overload of the detector. In this case, the quantification
of the analyte and the reproducibility of the result are no longer possible.

The stability of the analyte system should be checked (for example by application of a measuring standard).
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5 Reagents

Reagents “for residual analysis” shall be used. Impurities of the reagents and of the water contributing to the blank
shall be negligibly low. The blank shall be checked before use, especially prior to the use of a new batch.

5.1 Water, double-distilled or of comparable purity.

5.2 Operating gases for the gas chromatograph/mass spectrometer, in accordance with the manufacturer's
instructions.

The operating gases shall be of high purity.

5.3 Nitrpgen, high purity, minimum 99,996 % (volume fraction), for drying and eventually forcconfentration by
evaporatign.

5.4 Hydrochloric acid, c(HCI) = 2 mol/l.

5.5 Diethyl ether, C4HO, stabilized only with ethanol.

5.6 Potgassium hydroxide, KOH, aqueous solution, p=0,6.

5.7 Ethgnol, C,H;OH.

5.8 N-nfethyl-N-nitroso-4-toluenesulfonamide, (Diazald) CgH,gN503S.
5.9 Acgtic acid, CH;COOH , aqueous solution, 10 % volume-fraction (used to destroy diazomethang).
5.10 Solyents

5.10.1 Agetone, C3HgO.
5.10.2 Mgthanol, CH;OH.
5.10.3 Ethyl acetate, C4HgO,.

5.11 Methylated phenols

Referenceg substances as‘“methylated substances according to Table 1, with defined concentrations for the
preparation of calibration,solutions for gas chromatography (8.3)

5.11.1 Stlandard stock solution of methylated single substances

Weigh 50 mgofteach of the reference substances into a 100-mI measuring flask, dissolve in ethyl ac¢tate (5.10.3)
or acetond (5710.1) and bring to volume with ethyl acetate or acetone.

Store the solution in a refrigerator (about 4 °C). The shelf-life is limited (about 3 months) and the concentration
shall be checked before use.

5.11.2 Intermediate standard solution of methylated single substances

Pipette into 100-ml measuring flasks 1 ml of the solution of the single substance (5.11.1), and bring to volume with
ethyl acetate or acetone.

Store the solution in a refrigerator (about 4 °C). The shelf-life is limited (about 3 months) and the concentration
shall be checked before use.

© ISO 2001 - All rights reserved 3
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5.11.3 Calibration solutions for multipoint calibration (methylated phenols).

Prepare the calibration solutions by adequate dilution of the stock solutions (5.11.2) with ethyl acetate (5.10.3).

Store the solution in a refrigerator (about 4 °C). Their shelf-life is limited (about 3 months) and their concentration
shall be checked regularly.

5.12 Reference substances

Reference substances (see Table 1) with defined concentrations for preparation of calibration solutions, for
determination of the recovery (9.5) and for calibration over the overall procedure (9.3).

5.12.1 Stan

Weigh 50 mg of each of the reference substances in a 100-ml measuring flask, dissolve with,acetone

ethyl acetate|

Store the sol
shall be cheq
5.12.2 Inter

Pipette into 1
ethyl acetate

Store the so
checked bef

5.12.3 Calibpration solutions for multipoint calibration (nonzmethylated phenols)

Prepare the

Store the so|

checked regularly.

5.13 Diazofnethane solution

WARNING
oedema wh
resulting in
and mutage

Diazomethar
fume cupbog

dard stock solutions of non-methylated phenols

(5.10.3) and bring to volume with ethyl acetate (5.10.3).

ked before use.
mediate standard solutions of non-methylated phenols

00-ml measuring flasks 1 ml of the solution of the single substances (5.12.1), and bring to v
(5.10.3)

utions in a refrigerator. Their shelf-life is limited (about 3 months) and their concentratio
re use.

calibration solutions by adequate dilution ef.the intermediate standard solutions (5.12.2) with

utions in a refrigerator. Their shelf-life is limited (about 3 months) and their concentratio

- Diazomethane is (explosive, extremely toxic and severely irritating, causing p
bn inhaled in highconcentrations. Long-term, low-level exposure may lead to sen
asthma-like symptoms. Diazald and diazomethane should be regarded as toxic, car,
nic. Handle with care.

rd. An example of a preparation method is as follows.

5.10.1) or

Ltions in a refrigerator (about 4 °C). Their shelf-life is limited (about 3 months) and their concentration

blume with

n shall be

solvent.

n shall be

ulmonary
Sitization,
Cinogenic

e may b€ prepared in a distillation apparatus or in a commercially available equipment, preferably in a

Ina250mlr

paction flask, add 8 ml of the KOH solution (5.6) and 10 ml of ethanol (5.7).

Dissolve 5,0

g of Diazald (5.8) in 45 ml of diethyl ether (5.5) in a filter funnel.

Cautiously warm the reaction flask to about 60 °C (water bath) and, within 20 min, dropwise add the solution from

the filter funn

el.

Collect the diazomethane being formed during this process and the diethyl ether in the cooled trap (cooling with

ice/NacCl).

After this reaction, add a further 10 ml of diethyl ether through the filter funnel and distil the remaining

diazomethan

Stopper the t

e.

rap and store at about — 18 °C for not longer than 1 month.
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Glassware used in the preparation of diazomethane or which has come into contact with Diazald should be cleaned
with a 10 % aqueous solution of acetic acid (5.9). It is advisable to clean the apparatus after rinsing the filter funnel
and the reaction flask by distillation of about 50 ml of ethanol (5.7).

5.14 Internal standards

As internal standards, use two of the following phenols:

2,4-Di

2,6-Di

bromophenol, C¢H,OBr,, CAS No. 615-58-7

bromophenol, CgH,OBr,, CAS No. 608-33-3

2,3,6-
2,4,6-

Deuterate

NOTE
on the exps

Prepare a
part of the

Usually, a

6 App

Equipmen
residues ¢

6.1 Flat

6.2 Car
polymer (S

6.3 Vac
6.4 Medg

In the cas
(PTFE).

Trichlorophenol, CgH3OCI5, CAS No. 933-75-5
Tribromophenol, CgH3;0Br3, CAS No. 118-79-6

i or 13C-labelled substances are suitable as well.

The internal standards are used for the control of the analytical procedure. The choice of the substg
cted phenols to be determined.

mixed standard solution of the two components in a concentration which gives peak heightd
linear range.

concentration of 10 pg/ml is suitable; check the concentration prior to use.

hratus

| or parts of it which may come into contact with the water sample or its extract should
ausing significant blanks. It is recommended to use vessels made of glass or stainless steel|

-bottomed flasks, preferably brown’glass, 1 000 ml and 2 000 ml, with glass stoppers.

ridges, made of polypropene or glass, filled with solid-phase material, e.g. styrene/di
ee annex B).

uum or pressure assembly for the enrichment step.
suring flasks) or graduated flasks with inert stopper, for the eluates.

e of autosampling, vials shall be made from glass and the septum covered with polytetra

nces depends

in the upper

be free from

vinylbenzene

ifluoroethene

6.5 Apqp

aratus for preparing diazomethane, comprising:

— double-necked round-bottomed flask, 250 ml;

— filter funnel, 100 ml;

— distillation column, e.g. Vigreux column;

— distillation head;

— condenser, e.g. Liebig condenser;

— flask for absorption of diazomethane;

© ISO 2001 - All rights reserved
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security flask;

or a commercial distillation apparatus, preferably with fire-polished connections.

NOTE

6.6
impact mode

A closed system allows for a safer preparation of diazomethane.

, gas supply according to the manufacturer.

Capillary gas chromatograph, equipped with a mass-spectrometric detector operated in the electron

The mass spectrometer should be capable of operating across the mass range of interest and incorporate a data
system capable of quantifying ions using selected nvz values.

6.7 Inject(
temperature

6.8

6.9 Glass
material.

6.10 Injecti

7 Sampl
Collect samp

Use for sam
Add 2 ml of h

In the case ¢
(Na,SO,) pe

The pH shall

Prior to analy

8 Proced

8.1 Solid-

8.1.1 Pretr

Capillary columns for gas chromatography (see examples in Table A.1).

pn syringes, nominal capacity 5 ul or 10 pl.

r, equipped for application with or without splitting, through-septum or on-column technig
programming.

fibre filters, made of borosilicate glass, fibre diameter e.g. 0,75 um to 1,5 jum, with inorga

ng
les in accordance with 1ISO 5667-1, 5667-2 and 5667-3:

pling carefully cleaned, preferably brown flat-beitomed glass flasks, of capacity 250 ml of
ydrochloric acid (5.4) and fill to the brim with the’sample.

f possible presence of oxidizing agents, especially in presence of chlorine, add 1 g of sod
I 1 000 ml of sample.

be < 2, if not, add more hydrochloric acid (5.4).

sis, store the samples inthetefrigerator. Storage time shall not exceed 3 days.

jure

phase earichment

catment

e, or with

hic binding

1 000 ml.

ium sulfite

As arule, cal

= : ; : et : e ofSTitabf

Condition the cartridges as follows:

a) Add3m
b) Add3m
c) Replace
NOTE

| of ethyl acetate (5.10.3) , wait for 5 min, subsequently let it run dry.
| of methanol (5.10.2), and do not let it run dry.

the methanol by 10 ml of water (5.1), acidified to pH 2. Do not let the cartridge run dry.

organic substances present.

ents).

The size of the cartridges (volume, sorbent) depends on the mass concentration of phenols and the content of other
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Start the e
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richment

nrichment immediately after conditioning.

Make sure that no air bubbles are trapped in the sorbent bed when changing from rinsing solution to sample.

Let a defined volume of the sample run through the column with a flowrate of 3 ml/min to 5 ml/min, make sure that
the flowrate remains constant.

Rinse the sorbent with 10 ml of water (5.1), acidified to pH 2, and subsequently dry with nitrogen (5.3) at a flowrate

of about 7

ml/s for at least 10 min.

NOTE
sorbent.

8.1.3 El

Elute with

Concentrate the eluate to about 0,5 ml using nitrogen (5.3) at room temperature:

NOTE
solvents, o
these case
report.

8.2 Der

Add a suff
reaction td

After the r
volume no

NOTE

In the cast

8.3 Gas
Optimize t

Capillary ¢
suitable (s}

The drying procedure may last up to 1 h. The end of the procedure is normally recognized by a-brig

tion

2 ml of ethyl acetate (5.10.3), add the solvent in small portions at intervals of‘about 1 min.

As a rule and in case of dry sorbent, only 1 ml of ethyl acetate will allow complete elution. Larg
combinations of solvents, may be used if it is expected that the sorbént cannot be dried within a reas

vatization with diazomethane

icient volume of diazomethane solution (about?200 pl to 500 pl) (5.13), stopper the flask 3
proceed in the dark.

paction is complete (about 30 min; solution stays yellow), evaporate the solution with nitrog
t smaller than 200 pl.

The addition of a keeper (e.g. about 0,05 ml of iso-octane) may be helpful to avoid losses during evap

e of calibration with an external standard, bring the solution to volume with ethyl acetate (5.1

chromatography.
he instrumentparameters as described in the operator's manual.

olumns_with almost non-polar or non-polar stationary phases based on methyl silicones 3
ce Table A.1). Depending on the case, a semi-polar or polar column may be helpful.

htening of the

ler volumes of
bnable time. In

it may be advantageous to carry out a pre-elution with a small ameunt of methanol. This should be stated in the test

Ind allow the

en (5.3) to a

pration.

.3).

re especially

Use a mad

s-spectrometric-detector

Record mass spectra in the full-scan mode for a relevant mass range within 35 m/z and 260 m/z, with the upper limit
at least 10 m/z above the highest molecular mass of interest. The electron energy is set at approximately + 70 eV. If
for the sake of sensitivity only selected ions are detected, register at least three diagnostic ions, preferably of the
highest m/z values.

Annex D provides examples of some typical spectra.

© ISO 2001 - All rights reserved


https://standardsiso.com/api/?name=3b1597018a049d294c7511b1a62e38ce

ISO 17495:2001(E)

8.4 Blank

monitoring

Check the proper condition of instruments and reagents by blank monitoring at regular intervals.

For the blank measurements, prepare and analyse 1 000 ml of water (5.1) in the same way as the sample.

In case of blanks reading higher than the limit of detection, systematic investigations shall be carried out to detect
and consequently eliminate the source of contamination.

8.5 Identification of individual compounds (see Table 2)

The target cqmpound is present (is identified) in the sample analysed if:

— the r_eIaTr\]/e or the absolute retent_ion time measured in the_ sample does n_ot dif_fer by more than 41 % (or a
maximu of £ 6 s) from the relative or the absolute retention time determined in the lastmeasurgd external
standard solution

and

Table 2 — Ethers and typical quantification masses (El, 70 eV)
lon for quantification, mz
Substance (derivative) Formula CAS No.
First choice Second choice
2,4-dibrgmoanisole C,HgBr,0 21702-84-1 266 264, 268
2,6-dibrgmoanisole C,HgBr,0 38603-09-7 266 264, 268
2,4,6-tripromoanisole C,HgBr30 607-99-8 344 346, 329/331
2,3,6-trighloroanisole C,HsClI;0 50375-10-5 210 212,195} 197
2-nitroarriso|e C,H;NO3 91-23-6 153 106, 92
3-nitr0a+iso|e CzHyNO4 555-03-3 153 92, 1097
4-nitroarfisole C2H,NO4 100-17-4 153 92,123
4-methy}-2-nitroanisole CgHgNO4 119-10-8 167 120, 187
3-methy|-4-nitroanisole CgHgNOg4 5367-32-8 167 150
3-methy|-2-nitroanisele CgHgNO4 5345-42-6 167 150
5-methy|-2-nitreanisole CgHgNO4 38512-82-2 167 150
2,6-dimgthyl-4-nitroanisole CyH11NO4 14804-39-8 181 151
2,4-dichloro-6-nitroanisole C,HgCI,NO, 37138-82-2 221 223, 191, 193
2,6-dichloro-4-nitroanisole C,HsCI,NO, 17742-69-7 221 223,191, 193
2,4-dinitroanisole C;HgN,O5 119-27-7 198 168, 151
2,5-dinitroanisole C;HgN,Og 3962-77-4 198 168
2,6-dinitroanisole C,HgN,Og5 3535-67-9 198 151, 198
2,4-dinitro-6-methylanisole CgHgN,Og 29027-13-2 212 182, 165

© ISO 2001 - All rights reserved
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— the relative intensities of all selected diagnostic ions measured in the sample do not deviate by more than
+(0,1x1+10) % from the relative intensities determined in the external standard solution, where | is the
relative intensity of the diagnostic ion in the external standard solution).

EXAMPLE

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

The maximum allowed deviation in the sample is:

+ (0,1 x 100 + 10) % = + 20 %; relative intensity in the sample shall lie within 80 % and 120 %;

+ (0,1 x50 + 10) % = £ 15 %,; relative intensity in the sample shall lie between 35 % and 65 %;

+(0,1 x15
Only if iden
identified.

9 Calil

9.1 Ger
For practig
Make surg

Determine
with ISO 8

The calibfation function for a substance is valid only for the measured concentration range. Ad(

calibration
analysis, &

There are
demands

— calibr
— calibr
— calibr

The two f
should be

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

tification of the target compound has been performed in the manner described above is the campour]

pration

eral requirements

al reasons, the calibration is based on multicomponent solutions.
to achieve a linear dependence of signal to concentration;

the linear working range using at least five measuring points of different concentration (i
466-1).

function depends on the condition of the"gas chromatograph and shall be checked regularl

check of the calibration function by measurement of two points is sufficient.

three different ways to set up the calibration function, the working range is then adjusted
5.11 and 5.12):

htion of the GC-MS step_(ealibration with external standard, not covering the total procedure
htion of the GC-MS ‘step with external standard (including the extraction and derivatization st
htion of the total-procedure with internal standard (including the extraction step), (9.4).

rst steps.serve to estimate the recovery. For routine analysis, only calibration with interr
appliéd:

d regarded as

accordance

itionally, the
. For routine

to the given

 (9.2);

EP), (9.3);

al standards

Table 3 gi

/es’an nvplnnntir\n of the QIIl"\Qr‘I’ipr used-inthe nqlmfinnc andinthe fnlln\/\ling text

Table 3 — Definition of subscripts

Subscript Meaning

i Identity of the substance

e Calibration step

I Identity of internal standard

g Overall procedure

] Consecutive figure for pairs of values
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9.2 Calibration of the GC-MS step (calibration with external standard, not covering the total

procedure)

For each analyte, establish a calibration function from at least five points; it is practicable to include in one step all
phenols mentioned in Table 1.

The knowledge of the retention times of the respective single substances is a prerequisite. These are evaluated
with the aid of solutions of the single substances (5.11).

Establish the calibration function by injecting the calibration solution (5.11.3 for the methylated compounds).

The injection

For a graphi
the respectiv,

The series of
Yie=Mm; "
where
Yie isth

evajuation, e.g. area value;

is t
sta

Pie

is f

m

area value x litres per microgram;

b, s th

9.3 Calibr

To calibrate {he entire procedure, pipette-1 ml of each calibration solution (5.12.3) into e.g. 1 000 ml of wa

Treat and an

In accordang

Yieg =M

where

£ mass concentrations p;, of the substance i on the abscissa.

volume Inthe callbration step and in the measurement snall be the same.

presentation of the calibration curve, plot the respective measured values y;, on thg ‘ording

measured values thus obtained shall be used to establish the linear regression‘function as f

Pie + b

e (dependent variable) measured response of substance i depending on p,.; the unit depe

ne (independent variable) mass concentration of substance i (external standard), in th

dard solution, in micrograms per litre;

he slope of the calibration function of substance i, the unit depends on the evalu

e ordinate intercept of the calibration_curve. The unit depends on the evaluation, e.g. area v

ation with external standard of the overall procedure

plyse the solution asgjven in clause 8.

e with 9.2, set-tip)a calibration curve from the values yjq and pjeq.

) " Pieg F big

\te against

ollows:

@

hds on the

e working

htion, e.g.

hlue.

iter (5.1).

2

Yieg is the (dependent variable) measured response of substance i during calibration, depending on Pieg: the

unit

depends on evaluation, e.g. area value;

Pieg is the (independent variable) mass concentration of substance i in the spiked aqueous standard solution,
in micrograms per litre;

Mg

area value x litres per microgram;

big

10
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is the slope of the calibration curve of substance i, the unit depends on the evaluation, e.g.

is the ordinate intercept of the calibration curve; the unit depends on the evaluation, e.g. area value.
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9.4 Calibration using internal standards

When using internal standards, the determination of the concentration is independent from possible errors made
during injection. Apart from this, errors caused by sample losses during distinct steps of sample pretreatment or the
difficult adjustment to a (low) sample volume can be avoided. Additionally, the concentration determination is
independent from matrix effects in the sample, provided the recoveries of the substance in question and the
internal standard are about the same.

Choose as internal standard a substance with physicochemical properties similar to the substance to be
determined (enrichment behaviour, retention time, derivatization ability). The internal standard shall not be present
in the sample itself. The choice of a substance may be difficult and depends on the problem to be resolved; in any
case, the [uitabitity stratt-bechecked—*C-tabettedsubstarnces or nucteus-deuterated—substarces gre especially
suitable.

Add the internal standard | in a known amount to the water sample prior to analysis. The /nass corjcentration p,
shall be the same for calibration and sample measurement.

For calibration over the total procedure, add to each of 1 000 ml of water (5.1) 1 ml of\calibration sollition (5.12.3)
and the infernal standard p|, always in the same concentration.

Pretreat and analyse the samples as given in clause 8.

Use the same solvent composition and internal standard concentration$ob the working standard solufions and the
extracts.

Plot the rational values Y ilYieq; (Peak areas, peaks heights ortintegration units) for each substapce i on the
ordinate and the associated rational mass concentration pjeq/@jsgj On the abscissa.

Establish fhe linear regression function using the pairs of-yalues yieilyje; and pie/p|ej Of the measured|series in the
following gquation:

4 mig|ﬂ+ big| 3)
ylge P leg

where

Yige ig the (dependent variabte) measured response of the substance i in the calibration, depending on p;e; the
nit depends on the gvaltation, e.g. area value;

c

Yige i the measured.response of the internal standard i, e.g. in the calibration, depending on| p;e; the unit
epends on the évaluation, e.g. area value;

(o}

Pieg i the (indépendent variable) mass concentration of the substance i in the calibration solution, in
npicragrams per litre;

pleg ISTTME(MUEPETIUETTL VaITaolie) TITasS COTICENatoIT O tTe mtETTar Sstanaard, .. 1, T ITiCrograr per I|tre;

my, is the slope of the calibration curve from yi./y, as a function of the mass concentration ratio p;./p)e, often
called the response factor;

b, is the axis intercept of the calibration curve on the ordinate.

igl
9.5 Determination of procedural recovery values
Reliable recovery data are obtained from analysis of water and fortified control water samples (5.1) at different

concentration levels, equidistantly spread over the working range. From these individual results a mean specific
recovery 4; is calculated.

© 1SO 2001 - All rights reserved 11


https://standardsiso.com/api/?name=3b1597018a049d294c7511b1a62e38ce

ISO 17495:2001(E)

Add to e.g. 1 000 ml of water (5.1) 1,0 ml each of the respective reference solutions (5.12.3) and proceed in the
same way as described for a test sample.

a) Using the calibration function in 9.2, calculate the single mass concentrations p; s,q for each concentration
level n and for each substance i,

b) calculate the single recovery A; , according to equation (4).

Pi,fnd
A g =—2uind @)
Pi,nnom
where
An is the recovery of substance i on the concentration level n;

Pind |iS the recovered mass concentration of substance i on the concentration:level n, determined
according to equation (1), in micrograms per litre ;

Pi nnom |iS the original mass concentration of substance i on the concentration level n, in microgramg per litre;

f is the conversion factor; here f = 100.

Calculate with these single results the mean recovery 4; according to equation (5)

N
2 /A
A= ni\l— (5)
where

n is the number of a single value 4 ; ,;
A, is the recovery of substance i onthe concentration level n;;
A

i is the mean recovery of substance i, in percent;

N is thle number of individual measurement values A,

With the ratjo of mass ste>phase material as stated in clause 8, high recoveries are usually achievgd. Low or
unstable recgveries indicate matrix effects or difficulties during extraction.

10 Calculption

10.1 Calculation of single results after calibration with external standard, not covering the total
procedure

Calculate the mass concentration p; of the substance i according to equation (6).

_0i=b)Ve (6)

Pi m;-Vp - A

where
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is the mass concentration of the substance i in the water sample, in micrograms per litre;

is the measured value of the substance i in the sample, e.g. area value;

m, b, see equation (1),

10.2 Calgulation of single results after calibration with external standard overthe total

Calculate the mass concentration p;, of substance i in the water sample using equation (7):

pig:'

where
Pig

Yi

Mg, bg see equation (2).

10.3 Evaluation with the internal standard

is the volume of the measured extract, in millilitres;

see equation (5);

conversion Tactor; nere 1= 100U;

is the sample volume, in millilitres.

Yy, — big
mig

is the mass concentration of the substance i in the~water sample, in micrograms per litre;

is the measured value of the substance i in the ‘extract of the water sample, e.g. area valu

procedure

()

D

) and (5).

(8)

Calculate the mass concentration p,; ofthe substance using equation (8) after solving equations (3), (4
ol _ big|
po= 2 p
=—p
gi Mig! g

where

Yoi ig théxmeasured value of the substance i in the water sample; e.g. area value;

Yyl is the measured value of the internal standard | in the water sample; the unit depends on th

e.g. area value;

Pyi is the mass concentration of the substance i in the water sample, in micrograms per litre;

Py is the mass concentration of the internal standard I, in micrograms per litre;

bigl see equation (3);

Mg, see equation (3).
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11 Expression of results

The mass concentration of the individual nitrophenol is reported in terms of micrograms per litre (ug/l), to two
significant figures. In the case of mass concentration below 0,5 pg/l, only one significant figure is reported.

EXAMPLES

12

The test repd

a)
b)

c)
d)

e)

14

2-nitrophenol 1,8 ug/l

2,4-dinitrophenol 16 pg/l

Test rd

identity ¢f the sample;

express
filtration

measuri
only by i

any dev

port

rt shall refer to this International Standard and contain the following detailed information:

on of the results, in accordance with clause 11;
if applicable;

ng conditions. It shall be reported whether the substances were identified by the full-spectfa mode or
dentification of certain masses.

ations from this procedure and all circumstances whiciymay have affected the results.
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