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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member 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 document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 11264 was prepared by Technical Committee ISO/TC 190, Soil quality, Subcommittee SC 3, Chemical
methods and soil characteristics.
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INTERNATIONAL STANDARD I1ISO 11264:2005(E)

Soil quality — Determination of herbicides — Method using
HPLC with UV-detection

1 Scope

This International Standard specifies a high-performance liquid chromatography (HPLC) method for qualitative
and quantitative determination of herbicides of various substance classes in soils. This method covers
triazines including their related metabolites, phenyl urea compounds and other herbicides. Compounds are
identified and quantified with UV-detection.

The limit of detection for triazines and phenyl urea compounds is ~ 0,01 mg/kg dry matter. It is dependent
upon both the compound and the soil matrix.

2 Normative reference

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 10381-1, Soil quality — Sampling —- Part 1: Guidance on the design of sampling programmes
ISO 10381-2, Soil quality — Sampling — Part 2: Guidance on sampling techniques

ISO 11465, Soil quality — Determination of dry matter and water content on a mass basis — Gravimetric
method

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

3 Principle

The field-moist soil sample is extracted with a mixture of acetone and water (2:1). After addition of NaCl and
dichloromethane or petroleum, the isolated organic phase is concentrated and transferred to a
acetonitrile/water mixture and without further clean-up is analysed using RP-HPLC, gradient of acetonitrile and
water, with UV-detection. Results can be confirmed using diode array UV spectra, GC-MS, GC-NPD or
GC-AED (some may need derivatisation).

4 Reagents

All reagents shall be of known analytical grade. The purity of the reagents used shall be checked by running a
blank determination as described in 6.5. If the blank value is unreasonably high, i.e. more than 10 % of the
lowest value of interest, find the cause through a step-by-step examination of the whole procedure. For
measurements at the limit of determination, even reagents suitable for residue analyses may not fulfil this
criterion. In this case, sufficient blank determinations shall be incorporated in each series of samples.

4.1 Water, for residue analysis, normally tap water (drinking water) is suitable.

4.2 Acetone, for residue analysis.
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4.3 Sodium chloride.

4.4 Dichloromethane, for residue analysis.

4.5 Petroleum ether, boiling range 40 °C to 60 °C, for residue analysis.

4.6 Sodium sulfate, anhydrous, for residue analysis.

4.7 Acetonitrile, HPLC grade.

4.8 Water, HPLC grade.

4.9 2-propanol, for chromatography.

4.10 Acetonitrile (4.7)/water (4.8) mixture, 1 + 1 (V' + V) for dissolving the sample.
4.11 Methanol, HPLC grade.

4.12 Standard substances (including Chemical Abstracts Number).

Alachlor [015972-60-8], Atrazine [001912-24-9], Atrazine-desethyl [06190-65-4], Atrazine-desisopropyl
[01007-28-9], Bromacil [000314-40-9], Chlortoluron [015545-48-9], Chloroxuron [001982-47-4], Cyanazine
[021725-46-2], Dichlobenil [001194-65-6], Diuron [000330-54-1], Ethofumesate [026225-79-6], Hexazinon
[051235-04-2], Isoproturon [034123-59-6], Metazachlor [061729-08-2], Metamitron [041394-05-2],
Metabenzthiazuron [018691-97-9], Metobromuron [003060-89-7], Metolachlor [051218-45-2], Metoxuron
[019937-59-8], Monuron [000150-68-5], Pendimethalin [040487-42-1], Propazine [000139-40-2], Propyzamide
[023950-58-5], Sebuthylazine [00728-69-3], Simazine [000122-34-9], Terbutryn [000886-50-0], Terbutylazine
[005915-41-3].

4.13 Standard solutions for HPLC determination

4.13.1 Stock solutions, p;4 =1 mg/ml

Weigh 10,0 mg of each standard substance (4.12) and place in individual 10 ml measuring flasks (5.13).
Dissolve with 2-propanol (4.9) or, in the case of sebuthylazine and simazine, with small portions of acetone
(4.2) or, in the case of metamitron, with methanol (4.11). Then make up to the mark with 2-propanol (4.9).

4.13.2 Intermediate dilutions, p;, = 100 pyg/ml

Pipette 1,0 ml of each of the stock solutions (4.13.1) into an individual 10 ml measuring flask (5.13) and make
up to the mark with 2-propanol (4.9).

4.13.3 Working solutions |, p;3 =10 pg/ml

NOTE Working solutions are made to establish the retention time. Different concentrations are made because the
analytes have different detector responses.

Pipette 1,0 ml of each of the intermediate dilutions (4.13.2) into an individual 10 ml measuring flask (5.13) and
make up to the mark with acetonitrile/water mixture (4.10).

4.13.4 Working solutions Il, p;, = 1 yg/ml

Transfer, with a microlitre syringe (5.14), 100 ul of each of the intermediate dilutions (4.13.2) into a 10 ml
measuring flask (5.13) and make up to the mark with acetonitrile/water mixture (4.10).
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4.13.5 Working solutions lll, p;5 = 0,1 ug/ml

Transfer, with a microlitre syringe (5.14), 100 ul of working solution | (4.13.3) into a 10 ml measuring flask
(5.13) and make up to the mark with acetonitrile/water mixture (4.10).

4.13.6 Mixed solutions |, p;g =5 pg/ml to 100 pg/ml

According to Table 1, transfer with a microlitre syringe (5.14), between 50 yl and 1 000 ul of the stock
solutions (4.13.1) into a 10 ml measuring flask (5.13) and make up to the mark with 2-propanol (4.9).

4.13.7 Mixed solutions Il, p;7 = 0,5 ug/ml to 10 pg/ml

Pipette 1,0 ml of the mixed solution | (4.13.6) into a 10 ml measuring flask (5.13) and make up to the mark
with acetonitrile/water mixture (4.10) (see Table 1).

4.13.8 Mixed solutions lll, p;g = 0,05 pg/ml to 1 ug/mi

Pipette 1,0 ml of the mixed solution Il (4.13.7) into a 10 ml measuring flask (5.13) and make up to the mark
with acetonitrile/water mixture (4.10).

Table 1 — Concentration of compounds of mixed solutions | (4.13.6), Il (4.13.7) and 11l (4.13.8)

No. Compound @ Volume P Mixed solution | | Mixed solution Il | Mixed solution Il
i pg/ml pg/mi pg/ml
1 Atrazine-desisopropyl 200 20 2 0,2
2 Metamitron 500 50 5 0,5
3 Atrazine-desethyl 200 20 2 0,2
4 Hexazinon 200 20 2 0,2
5 Metoxuron 200 20 2 0,2
6 Bromacil 400 40 4 0,4
7 Simazine 100 10 1 0,1
8 Monuron 100 10 1 0,1
9 Cyanazine 100 10 1 0,1
10 Methabenzthiazuron 100 10 1 0,1
11 Chlortoluron 100 10 1 0,1
12 Atrazine 100 10 1 0,1
13 Isoproturon 100 10 1 0,1
14 Diuron 200 20 2 0,2
15 Metobromuron 100 10 1 0,1
16 Metazachlor 500 50 5 0,5
17 Sebuthylazine 100 10 1 0,1
18 Propazine 100 10 1 0,1
19 Dichlobenil 200 20 2 0,2
20 Terbutylazine 100 10 1 0,1
21 Chloroxuron 100 10 1 0,1
22 Propyzamide 100 10 1 0,1
23 Terbutryn 50 5 0,5 0,05
24 Ethofumesate 500 50 5 0,5
25 Metolachlor 500 50 5 0,5
26 Alachlor 1000 100 10 1
27 Pendimethalin 100 10 1 0,1
@  Compounds are in elution order using the conditions stated in 6.5. For additional compounds, see Annex C.
b Volume to be taken from the stock solution (4.13.1) to prepare 10 ml of the mixed solution | (4.13.6).
Documents

Document SharingsHub

A 16A AnnrE A
Copyright International Organization for Standardization ghtS reserved

Reproduced by IHS under license with ISO

No reproduction or networking permitted without license from IHS Not for Resale

Full document details: ISO 11264-2005


http://www.avadocuments.com/doc/iso-11264-2005
http://www.avadocuments.com/doc/iso-11264-2005

