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Foreword

ISO 11369:1997(E)
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Water quality — Determination of selected plant treatment agents — Method using
high performance liquid chromatography with UV detection after solid-liquid extraction

1 Scope

This International Standard describes a method for the determination of organic plant treatment agents in
drinking, around—\aate ina_high performance liquid chromatoqgranph H i ection after
solid-liqu(d extraction.

The method described in this International Standard is applicable to the determination of ‘selected plant
treatment agents and some of their main degradation products (metabolites) in drinking watet'with a validated
reporting|limit of about 0,1 pug/l. Limited additional data indicate that it can be extended t0°0,05 ug/l (sep table 1
for examples). The method may be extended to include additional substances and ground water, proided the
method i$ validated for each individual case.

The selegtion of the plant treatment agents and main degradation products in table 1 has been made agcording
to the knpwledge at the time of the interlaboratory trial (1992). Data for some other substances are given in
annex A.

Table 1 — Plant treatment agents to which this Intetnational Standard applies

Name Molecular Molar mass CAS No.” Substance
formula family”

Atrazinf, C,H,.CIN, 215,7 001912-24-9 T
Chlorotpluron C,H.:CIN,O 212,7 015545-48-9 H
Cyanazjne** C,H,.CIN, 240,7 021725-46-2 T
Desethylatrazine * CH,CIN, 186,6 006190-65-4 T
Diuron C,H,CI,N,O 2331 000330-54-1 H
Hexazipone** € ;H,N,O, 252,3 051235-04-2 T
Isoproturon CH,N,0 206,3 034123-59-6 H
Linuromn C,H,,CLN,O, 249,1 000330-55-2 H
Metazachlor C,H,.CIN,O, 277,8 067129-08-2 A
MethalPenzthiazuron C,H,N,0S 221,3 018691-97-9 H
Metobromuron** C,H,,BrN,0O, 259,1 003060-89-7 H
Metolachlor C,.H,CINO, 2838 051218-45-2 A
Metoxuron** C,H.CIN,O, 228,7 19937-59-8 H
Monolinuron C,H,CIN,O, 2146 1746-81-2 H
Sebutylazine** C,H,:CIN, 228,7 00728-69-3 T
Simazine C,H,,CIN, 201,7 000122-34-9 T
Terbutylazine C,H,.CIN, 229,7 005915-41-3 T
1) CAS No.: Chemical abstracts number
2) Substance family: T: Triazine; H: Phenylurea herbicide; A: substituted anilide
*: Main degradation product of atrazine
**: Not included in the performance data
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2 Interferences

2.1 Interferences with the enrichment

©180

The commercially available RP (reversed phase)-C18 materials are often of varying quality. Considerable
batch-to-batch differences regarding quality and selectivity of this material even from one manufacturer are
possible. The recovery may vary with the concentration. Co-extractants eluted from the sorbent material can
affect the blank and the recovery. Therefore the calibration and analysis are performed on exactly the same
batch of sorbent. Also any UV-absorbing material occurring in the water which passes through the procedure
and has a retention time similar to the standard will interfere. Suspended matter in the water sample may clog
the packing. In this case the water sample is filtered through a glass fibre filter prior to the enrichment.

2.2 Intetferences with the HPLC measurement

Substan
compou
when e

3 Nol

The folld
Internati
revision

ds to be investigated will interfere with the determination. This shall especially be taken int
mining samples other than ground- and drinking water.

‘mative references

wing standards contain provisions which, through referencédo this text, constitute provisio
pnal Standard. At the time of publication, the editions indicated were valid. All standards are

possiblity of applying the most recent editions of the standards indicated below. Members of IEC

maintair]

ISO 5667

ISO 5667

1SO 5667

ISO 846

registers of currently valid International Standards.

-1:1980, Water quality - Sampling — Part 1:-Guidance on the design of sampling programme
-2:1991, Water quality - Sampling — Part 2: Guidance on sampling techniques

-3: 1994, Water quality - Sampling-<* Part 3: Guidance on the preservation and handling of s:

6-1: 1990, Water quality ~ Calibration and evaluation of analytical methods and estin

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

ISO/TR 1

4 Pri

The plar
(RP =re

3530:—", Water quality- General guidance to analytical quality control for water analysis

nciple

t treatment substances in the water sample are extracted by solid-liquid extraction on RP-C18

ces which absorb at the wavelengths of detection and have retention times similar to tho(fe of the

account

ns of this
ubject to

and parties to agreements based on this International ‘Standard are encouraged to invesfigate the

and ISO

PS

ymples

nation of

material
ormance

ersed phase), eluted with a solvent and then separated, identified and quantified by high per]

liquid chromatography (HPLC) using UV detection

5 Reagents
5.1 General requirements

Water, solvents and reagents shall be of sufficient purity (e.g. residue grade or HPLC grade) as far as available
and shall not contain any measurable UV absorbing substances interfering with the compounds of interest.

5.2 Nitrogen, high purity, for drying solvents and, if need be, for concentration by evaporation of the eluates.

5.3 Hel

ium, high purity , for degassing HPLC solvents (see also 6.13)

1) To be published.

2
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5.4 Mineral acid, e. g. phosphoric acid, ¢(H,PO,) = 1 mol/l.
5.5 Sodium hydroxide solution c{NaOH) = 1 mol/I.

5.6 RP-C18 sorbent, for the solid-phase extraction. For quality and selectivity of the material see 2.1.

NOTE: Other solid-phase adsorbents may be used, if the performance is comparable to this material and if it has
been proved suitable according to 2.1.

5.7 Solvents, e. g. methanol (CH,OH), acetonitrile (CH,CN), acetone (C,H,O).

WARNING These solvents, especially acetonitrile, are toxic agents. Caution shall be exercised when handling.

5.8 Refgrence standards (see table 1), of high purity or certified material.
5.9 Solytions of the individual standards

Place 50|mg (for example) of the reference standards (see 5.8) into a 100 ml volumetric flask, dissoplve it in
methano] or another solvent (see 5.7) and make up to volume with the solvent.

NOTE: Simnazine is only poorly soluble in acetonitrile.
Store the solutions at about 4 °C, protected from light. They are stable for.at least one month dependinjg on the

compound of interest. For longer use, check regularly by comparison with’an independent, preferably [certified,
standard|solution.

5.10 Stack solution

As an example, pipette 1 ml each of the solution of the individual substances (see 5.9) into a 100 ml vglumetric
flask, and make up to volume with methanol or another solvent (5.7).

Store theg solutions at about 4 °C, protected from light. They are stable for at least one month depending on the
compound of interest.

5.11 Reference solutions for multipeint calibration
Prepare the solutions by an adequate-dilution of the stock solution (5.10) or several stock solutions t¢ have at

least 5 multicomponent referepce .solutions, e.g. p, = 20 to 200 ng/ml. As solvent, use the initial HPLUC eluant
mixture.

Store the reference solutions at about 4 °C, protected from light. They are stable for at least one week.
5.12 Buffer solutions for gradient elution

As an eample;aqueous solution of ammonium acetate (CH,COONH,), or sodium acetate CH,COONaf concen-
tration 4 20-mmol/l. (See also the figures).

Filter the solution through a membrane filter, pore size 0,45 um, before use.

NOTE: Due to microbiological activity, the shelf-life of the buffer may be limited. Therefore it should be replaced
every second day.

6 Apparatus

6.1 General requirements

Equipment or parts of it which may come into contact with the sample or its extract shall be free from residues
that could cause unacceptable interference in blanks. It is recommended to use glass, stainless steel or
polytetrafluoroethene (PTFE), and, for cartridges, also polypropene.
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6.2 Cartridges from polypropene or glass, filled with RP-C18, of e.g. internal diameter 9 mm, length 8 cm, or
commercially available prefilled cartridges.

6.3 Flat-bottom flasks or bottles for sampling, preferably brown glass, 1000 ml and 2000 ml, stoppered with
ground glass stoppers or with PTFE-lined screw caps.

6.4 Graduated cylinders, 10 ml and 1000 mi.

6.5 Glass vessels for the collection and evaporation of the eluates, such as centrifuge tubes, 12 ml, with
ground glass stoppers.

6.7 GIcLss vials with inert stopper, such as PTFE-coated septum, for storage of extracts.
|

6.8 Vo

6.9 Mi
prepara
eluates.

ure-controlled water bath, or equipment for evaporation of solvent with nitrogen.

metric flasks, 1 ml, 10 ml, and 100 ml.

rolitre syringes, 25 pl, 50 pl, 100 pl, 250 pl and 1000 pl, for manual injection’into the HPLC sy
on of the reference solutions and for adding the solvent to redissolve the residue of ev

6.10 B

rosilicate glass fibre filter diameter, 0,75 to 1,5 um, with inerganic binding material.

lizer and

stem, for
aporated

6.11 Membrane filter for clear filtration of the extracts, such as-a polyamide or cellulose membrgne, pore

size 0,2 ym to 0,45 pm.

6.12 V¢
6.13 Deé

6.14 Ar

Typical gnalytical column, length up.t0~300 mm, internal diameter 2 mm to 4,6 mm, packed wit

material
listed in

6.15 Hi

jcuum or overpressure assembly, for sample enrichment and extract concentration.
ygassing system for the HPLC instrument,

alytical column

h RP-C18

particle size 3 pm to 5 pm( The column shall be capable of a baseline resolution of the compounds

table 1 (see also the figures)!

gh performance liquid chromatograph, consisting of

a) solvent gradient elation system with manual or automatic sampling application, designed for th¢ desired

analytica

b) degassing assembly, if necessary;

| working range;

c) colu

d) UV detector, preferably diode-array detector, for the on-line recording of absorption spectra in the range
200 nm to 350 nm, or alternatively, a detector capable of monitoring at least two different wavelengths.

e) data processing or integration system.

7 Sampling and samples

Use for sampling carefully cleaned, preferably brown, flat-bottom glass flasks (see 6.3). Rinse the flasks with
the water to be sampled; treat the ground glass stoppers or the lined caps in the same way.

Fill the bottles to the brim with the water to be examined.

4
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Extract plant treatment substances from the water samples as soon as possible after sample collection.

To avoid interferences, collect samples as stated below and according to the approriate part of ISO 5667.

If storage is unavoidable, keep the water sample at 4 °C in the dark.

NOTE: Water samples may be stored at 4 °C and for not longer than 1 week.

8 Procedure

8.1 General requirements

It is abgolutely essential that tests conducted according to this International Standard are carried out by

suitably [qualified staff.

The same conditions (e.g. amount of adsorbent, type of cartridge, conditioning, sample volume

and flow,

eluting gteps and volumes) shall be used for all samples within one batch, including'the procedure|recovery

sample

It should be investigated whether, and to what extent, particular problemsywill require the specif|cation of

additionpl marginal conditions.
NOTE: Low recovery rates can result from using an insufficient amount of C18 sorbent or an insufficient

methandl for the conditioning or elution step. Before analysing, thesée,conditions should be checked and
in each laboratory. For common recovery rates, see annex A.

8.2 Conditioning of the RP-C18 material

olume of
optimized

For a water volume of 1000 ml, place 1,0 g to 2,0 g-of RP-C18 material (see 5.6) into a cartridge ¢r a glass

column jor use an adequate commercial device.

NOTE: Fpr more polar substances, e.g. metabolites, poor recoveries result when using 1 g/l for a one-litre sample.

Rinse the RP-C18 material in the cartridge or glass columns with five times its bed volume of elutin
(see 5.7).

j solvent

Rewash|with water (see 5.1) (using five times its volume) and use the moist carrier material for the enrichment.

The sorbent shall remain moist.

8.3 Enffjchment

If necessary, remove suspended matter by filtration through a glass fibre filter and record this in| the final

report.

If filtratjon_is carried out, use spiked samples in order to verify that the recovery is not influencgd by this

additional step.

Measure the water sample to be examined, e. g. 1 000 ml, adjust the pH to 6 to 8 with either mineral acid (see

5.4) or sodium hydroxide solution (see 5.5).

Pass the water sample through 1 g of adsorbent at a flowrate of between 3 mi/min to 15 mi/min
adsorbent are used, the flowrate should not exceed 25 ml/min.

Regulate the flowrate by adjusting the vacuum or the overpressure, respectively.

Dry the sorbent, for example in a stream of nitrogen or air (at least 45 min of approximately 200
nitrogen or air, room temperature).

.1f2 g of

ml/min of


https://standardsiso.com/api/?name=50ad30e8a280b7581529c2f7502b89e0

ISO 11369:1997(E) ©1S0

8.4 Elution
Elute in the following way with at least 1 ml of solvent (see 5.7) per 500 mg of RP-C18 material (see 5.6).

Place half of the appropriate quantity of eluant onto the column or cartridge, and elute into a glass vessel with
conical bottom.

Add, after about 15 min, the rest of the eluant and collect the eluate in the same glass vessel.

Transfer the residual solvent remaining on the sorbent, by means of vacuum or overpressure, into the
receiving vessel.

Carefully ohcentrate-the-eluate by evaporationfor-example—+h—-a-n r with a
rotary eMaporator under reduced pressure at 30 °C, or alternatively eva
Dissolve|the residue and make up to a defined volume, e.g. 1 ml, using the initial HPLC eluant as| solvent.
Ultrason|c treatment will help to redissolve the substances.
Filter the|extract through a membrane filter, if necessary.
Use an ajiquot of this solution for the HPLC determination.
8.5 High performance liquid chromatography (HPLC)
8.5.1 G¢neral requirements
Set up the instrument in accordance with the manufacturer's instructions before starting the analysi$. Ensure
that the gignal noise and baseline drift are sufficiently low.
8.5.2 Chromatographic separation
Use analytical columns packed with reversed phasé material (see 6.14) capable of separating the compounds
listed in fable 1.
Achieve pptimization of the separation by adjusting either the initial solvent composition or the solven
gradientor the final solvent composition.(see figures 1 and 2).
NOTES
1 Becayse of its higher optical-transparency and lower viscosity, use of acetonitrile solvent should [be given
preferende to methanol. Particular-attention is drawn to the toxicity of acetonitrile.
2 The maximum injectable, sample volume which can be used without perceptible band broadening depends on
various garameters, including the internal diameter of the analytical column. As an example, the injectioh volume
should not exceed 10011l for columns of 4 mm internal diameter.
8.5.2.1 Chromatographic conditions for the separation in figure 1 a) to c)

Inje olume261l-of planttreatrrentstandard-seld i

Solvent: 2 mmol of potassium acetate buffer (pH = 6,5)

Column: ODS Hypersil 3 um (250 x 4 mm)

Eluant gradient: A 2 mmol of potassium acetate buffer ( pH = 6,5) /acetonitrile/8:2
B acetonitrile

Gradient: 10 % B to 45 % in 75 min linear

Flush time: 10 min with eluant B/10 % A

Equilibration: 10 min under starting conditions

Flowrate: 0,35 ml/min

Temperature: 40 °C

Diode array detector; flow cell d = 10 nm, time constant 640 ms
Wavelengths 218 nm, 230 nm, 245 nm, bandwidth 4 nm.
Reference wavelengths: 460 nm, bandwidth 80 nm.
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Figure | — Chromatograms of a low-concentration standard of plant treatment agents, separated with
acetronitrile buffer'gradient
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Figure 2 — Chromatograms of a high-concentration standard of plant treatment agents, separated
with methanol/water gradient
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Peak allocation

1 Desethyiatrazine 10 Diuron

2 Metoxuron 11 Isoproturon

3 Hexazinone 12 Metobromuron
4 Simazine 13 Metazachior

5 Cyanazine 14 Sebutylazine

8 Methabenzthiazuron 18 Terbuty!azine
7 Chlorotoluron 16 Linuron

8 Atrazine 17 Metolachlor

9 iMionoiinuron

ter

njection volume: 50 pl of plant treatment standard solution (p, = 5 - 20 ng/ul each)

nl\lnnf eluant at startina conditions

VoI TIL dL Sdi iy vuiniuiuuviio

olumn: Nucleosil 120-3; 3 um (250 x 4 mm)
luant: A: 20 mmol of ammonium acetate, aqueous solution/methanol; 75/25, Bymethanol
Gradient: 0 % B to 9,5 % B in 30 min linear up to 60 min isocratic, linear gradient B to 87 % jn 30 min
lush time: 5 min with methanol
quilibration: 15 min with eluant at starting conditions
lowrate: 1 mi/min
emperature: 40 °C
Diode afray detector; flow cell 4,5 ul, d = 6 mm,
Wavelengths 218 nm, 230 nm, 245 nm, bandwidth 4 nm.
Referenfe wavelength: 550 nm, bandwidth 100 nm.

Peak allpcation

1 Desethylatrazine 10 Metabenzthiazuron
2 MetoXuron 11 Isoproturon

3 Cyanazine 12 Diuron

4 Simazjne 13 Metazachlor

5 Hexazjnone 14 Sebutylazine

6 Monolinuron 15 Linuron

7 Chlorgtolurone 16 Terbutylazine

8 Metohromuron 17 Metolachlor

9 Atrazihe

8.5.3 Deatection

Monitor] substances._at several wavelengths (for example at 218 nm, 230 nm and 245 nm dependihg on the
solvent system) and‘each time choose the most favorable one for the quantification of single substanges.
With the diode-arrdy detector, absorption spectra may be recorded over a range from 200 nm to 350 nm.

8.6 Blank-monitoring

For quality control of the analytical procedure, determine the contribution of the reagents and equipment to the
HPLC chromatograms by analysing the same volume of water (see 5.1) corresponding to the sample volume
and following the analytical procedure in all steps (8.1 to 8.5). If interfering peaks are detected in the blank
(typically greater than 10 % of the lowest measured value), carry out systematic investigations to detect and
eliminate the source of contamination.

8.7 Confirmation and identification of substances

NOTE 1 Substances which absorb at the wavelengths of detection and have a retention time similar to those of the
compounds to be investigated will interfere with the determination. This is more likely to occur when examining
samples other than ground water and drinking water. Depending on the quality of resolution, these interferences
may lead to unresolved peaks, and these will affect the accuracy of the results. Additionally, unsymmetrical peaks
and peaks broader than those obtained with the standard are also an indication of interferences. information on
identity and chromatographic purity of a compound allocated by its retention time can be obtained from the

9
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absorption spectra of the signals (see 8.5.3). In borderline cases, an independent method should additionally be
used.

Characterize an individual compound in the chromatogram by comparing its retention time with the retention
time of the reference standard. For a correct assignment, the retention time shall be within 1 %, or not more
than 10 s, of the retention time of the standard.

NOTE 2 To check the stability of retention, it is helpful to add an appropriate UV-absorbing substance as a reference
peak to the final extract. For this purpose the peak of N-benzoylaniline (benzanilide) may be used.

If there is no peak at the characteristic retention time and the chromatogram is normal in all other respects, the
substance is regarded not to be present.

If a peak forresponds to a standard, the presence of the substance is possible and the identity of thé'stibstance
shall be donfirmed by further analysis.

If the response of the measuring signals at different wavelengths for the sample and the reference slibstance
(both mejasurements at similar concentration) agree within < 10 % deviation (relative to the smaller vplue) the
qualitativie identification is probable and, in the case of drinking water, very probable. Alternatively, the results,
calculatefl independently (see clause 9 to 10.2) at two (normally the most intense)different wavelengths, shall
not differ by more than 10 %.

A substafce being assigned by its retention time may be considered as identified if the absorption spgctrum is
in agreement with that of the reference substance (explanations and instructions of spectrometer npanufact-
urers shdll be observed).

NOTE 3 An additional or alternative confirmation may be obtained by.the application of another procedure|[e.g. gas
chromatdgraphy (GC), GC-mass spectrometry, or high performancé’thin layer chromatography (HPTLC)].

9 Calibration

9.1 General requirements

Initially, it is necessary to determine-the' recovery rate. This recovery rate is obtained with the two following
calibratign steps:

a) Calibrgtion of the HPLC step-by direct injection of the reference solutions (see 9.2)

This pro¢edure deliversdnformation on the linear working range of the detector, retention times and relative
responsgs of determinands.

b) Calibration of.the‘overall procedure (see 9.3) using water samples, spiked and extracted.

standard
alibration

hods need to produce a linear relationship between the measured signal value and the
concentratich-based-on-atleastfive A ien-levels—Establish-thetinearregression—functio
function) for each substance.

The data obtained from the chromatograms (see 9.3) are compared with the previous (see 9.2) in order to
calculate the recovery rate (see 9.4) of each determinand.

The recoveries can be obtained by comparison of the slopes m, and m,, of these two methods or according to
9.4.

The calibration function established (see 9.3) for a substance is valid for the concentration range covered; it
additionally depends on the operational conditions of the HPLC instrument, and shall be checked regularly. For

routine work an adjustment of the calibration function performed as a two-point calibration is adequate (see
10.1).

The subscripts used in the following context are defined in table 2:

10
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Table 2 — Definition of subscripts
Subscript Meaning
i Identity of the substance
e Calibration step
g Overall procedure
j Consecutive figure for pairs of values

9.2 Caﬁbrcliion of the HPLC step (Calibration with external standard, not covering the overall pfockdure)

PRy Wy ey a LAt o £l L
'IaUIIS? d cdlliprauon runcuon 1or edon

e H A . [

pu [y a 1
a n I
ne all compounds mentioned in table 1 in one working cycle.

east 5 different concentrations. It is agpropriate

to exam
The knojvledge of the retention time of the individual substance under investigation.is a prerequisite. These
data are|determined using the solutions of the individual substances (see 5.9).

Establish the calibration function after injection of the reference solutions (s€e 5.11). The injection vplume for
the calibration shall be identical with that of the sample measurement.

Display

Plot the
ontheo

Determi

where

he calibration function graphically.

frdinate and the associated mass concentration p, onthe abscissa.
he the linear calibration function using the paits'of values y, and p, of the measurement serie

yia= mipie+ bi (1)

V. is the measured value of substance i obtained from the calibration, depending on p,, unit
depends on the evaluation; e:g. area value;

p, is the mass concentration of substance i (external standard in the reference solution), in
micrograms per litre;

m, is the slope of the calibration function of substance i, (corresponds to the substance-spec
response(factor), e.g. area value in litres per micrograms;

b. Ais'the ordinate intercept of the calibration line.

1

measured values y, (peak areas, peak heights or integration units, respectively) for each substance i

fic

9.3 Cadlibration with external standard (covering the overall procedure)

Calibrate the overall procedure by fortification of control water samples (see 5.1) (e.g.1000 ml) with 1 ml of a
range (minimum 5) of reference solutions (see 5.11)

Extract,

enrich and analyze these solutions following the analytical procedure.

Display the calibration function graphically using the pairs of values y,, and p, ; as described in 9.2.

Determine the linear calibration function by regression, using the pairs of values y,, and p,, of the
measurement series

Yieg =

mig pieg + big (2)

11
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where

9.4 Detprmination of procedurai recovery vaiues

Yo IS the measured value of substance i obtained from the calibration as a function of p, unit
depends on evaluation, e.g. area value

p,, isthe mass concentration of substance i in the reference solution, in micrograms per litre

m,, is the slope of the calibration function of substance i

b, isthe ordinate intercept of the calibration line of substance i.

Reliable [recovery data are obtained from analysis of water and fortified control water samples (sge 5.1) at
different|concentration levels, equidistantly spread over the working range. From these_individual [results a

mean spgcific recovery A; is calculated.

Add to e[g.1000 ml of water (see 5.1) 1 ml each of the respective reference solution,(see 5.11) and ptoceed in

the same way as described for a natural sample.

Calculatg with the aid of the calibration procedure according to 10.1 and 10.2 the substance-specific mean

recovery| A; for the substance i with equations (3) and (4):

IN=1
A = (3)
N
where
N Is the number of individual measurement values A,
A, - Pinfd (4)
pi,nnom
where:
A, | isthe reeavery of substance i at the concentration level n;

Pindi IS the mass concentration of the substance i found at the concentration

NG
S:;

level n, calculated with
equation (1) in 9.3, in micrograms per litre;

Pimom 1S the given (nominal) mass concentration of the substance i at the concentration level n, in micro-

grams per litre. With the ratios of phase material and sample volume given in clause 8, high

recoveries will normally be achieved. Low and diverging recoveries indicate matrix effects and/or
problems with the extraction.

Ai has to be calculated for a typical water.

12
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10 Evaluation

10.1 Calculation of the individual result using external standard calibration

Calculate, with equation (5), the mass concentration p, of substance i in the
water sample:

A (®)

where:

p, | is the mass concentration of the determinand i in the water sample, in micrograms perlitre;
y; | is the measured value for determinand i in the water sample, e.g. area value;

m, |b, see equation (1);

A;| isthe mean recovery of the determinand;

V, | isthe volume of the final extract from which the injection was-made, in millilitres;
V. | is the volume of the extracted water sample, in millilitres:

When applying this method, the reliability of the analytical (procedure shall be checked for each| batch of
analysig by two recovery tests, one with a concentration of about 20 % of the working range, the othefr at about
80 %.

If the actual A, are in the same range as Ai, the method is proved to be stable and A; may be used. Ptherwise
A; shal| be determined again.

10.2 Cqpiculation of individual results for calibration with external standard, covering theé overall
procedure

Calculate the mass concentration p; of substance i in the water sample using equation (6):

(%, - by)
Py =1 (6)
m,
where:
Py is the mass concentration of the determinand i in the water sample, in micrograms per Ilfre;
Yo is the measured value for determinand i in the water sample, e.g. area value;

m,, b, see equation (2).

ig/
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entrations of the individual plant treatment agents are reported in terms of ug/l with not more

~rant finnirac
Cant nguics.

EXAMPLES:
Atrazine 0,05 pg/l
Chiorotofuron 1,2 pugfi

12 Test report

The repart shall refer to this International Standard and contain the following detailed information:
a) identity of the water sample;
b) expression of the results, according to clause 11;

dditibnal treatmen

c)a
d) gradg of confirmation;
e) time between sampling and extraction;

f) any degviation from this procedure and all cir€umstances that may have affected the results.

13 Precision data

An interlaboratory trial, carriediout in autumn 1992, provided the results given in annex B, tables B.1 tp B.4.
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Annex A
(informative)

Recovery rates

Recovery rates for plant treatment agents at the concentration level of about 0,05 pg/l and under different
enrichment conditions. Data collected in 1993.

Substance Laboratory 1 Laboratory 2

Spiked Recovery Spiked Hé‘é‘t/very

concen- (%) concen- (Yo)

tration tration

(ng/l) (ng/l)
1 2 3 4

Atrazing 50 98 76 86 90 50 99,9
Desethylatrazine 50 94 74 86 90 50 43,3
Desisopropylatrazine 25 36 64 36 40 - —
Metamjtron 50 24 72 70 28 - =
Chloridazon 25 72 64 72 72 - =
Metoxyron 25 92 76 88 88 50 102,4
Carbetgmid 50 94 80 88 88 - =
Bromagil 100 95 76 81 86 - =
Simazine 50 94 76 84 86 50 92,4
Cyanaizine 50 94 76 84 80 50 90,6
Methalenzthiazuron 25 92 76 84 84 50 86,8
ChIoro‘oluron 25 100 84 92 92 50 94,2
Monolipuron 50 66 54 58 64 50 4,7
Diuron 25 100 88 92 96 50 93,3
Isoproturon 25 112 96 100 104 50 95,6
Metobjomuron 25 88 80 80 80 50 80,3
Metazgchlor 50 94 80 80 86 50 £f8,9
Sebutyflazine 25 96 80 84 92 50 89,2
Propazjne 25 96 84 88 92 - -
Terbutylazine 50 94 80 86 86 50 19,5
Linuron 25 96 80 88 92 50 67,4
Terbutfyn 50 82 74 74 82 - -
Metoldehtor 100 91 75 82 83 50 63,7
Hexazinone 100 91 90 - - 50 87,4

Enrichment conditions
Laboratory 1:

-1 | tap water with 0,5 g NaCl, spiked with 1 ml of standard solution (methanol/water 1: 5) commercially
available polypropene cartridge with 1 g RP-C18 (40 um)

- Conditioning: 2x1 ml of hexane, 2x1 ml of dichloromethane, 2x1 ml of methanol, 2x5 ml of ultrapure
water

- Flowrate: about 5,5 ml/min; dried 1 h with N, at about 60 °C ;
— Elution: 3x1 ml of methanol
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