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National foreword
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Committee EH/4, Soil quality.
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from legal obligations.
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Foreword 

The text of ISO 16703:2004 has been prepared by Technical Committee ISO/TC 190 “Soil quality” of the 
International Organization for Standardization (ISO) and has been taken over as EN ISO 16703:2011 by 
Technical Committee CEN/TC 345 “Characterization of soils” the secretariat of which is held by NEN. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by December 2011, and conflicting national standards shall be withdrawn 
at the latest by December 2011. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden, Switzerland and the United Kingdom. 

Endorsement notice 

The text of ISO 16703:2004 has been approved by CEN as a EN ISO 16703:2011 without any modification. 
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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 16703 was prepared by Technical Committee ISO/TC 190, Soil quality, Subcommittee SC 3, Chemical 
methods and soil characteristics. 
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Soil quality — Determination of content of hydrocarbon in the 
range C10 to C40 by gas chromatography 

1 Scope 

This International Standard specifies a method for the quantitative determination of the mineral oil 
(hydrocarbon) content in field-moist soil samples by gas chromatography. 

The method is applicable to mineral oil contents (mass fraction) between 100 mg/kg and 10 000 mg/kg soil, 
expressed as dry matter, and can be adapted to lower limits of detection. 

This International Standard is applicable to the determination of all hydrocarbons with a boiling range of 
175 °C to 525 °C, of n-alkanes from C10H22 to C40H82, of isoalkanes, cycloalkanes, alkylbenzenes, 
alkylnaphthalenes and polycyclic aromatic compounds, provided that they are not absorbed on the specified 
column during the clean-up procedure. 

This International Standard is not applicable to the quantitative determination of hydrocarbons < C10 
originating from gasolines. 

On the basis of the peak pattern of the gas chromatogram obtained, and of the boiling points of the individual 
n-alkanes listed in Annex B, the approximate boiling range of the mineral oil and some qualitative information 
on the composition of the contamination can be obtained. 

2 Normative references 

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 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 

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

ISO 11465:1993, 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 
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3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 
hydrocarbon content 
〈by gas chromatography〉 sum of compounds extractable with acetone/n-heptane (2+1) that do not adsorb on 
a Florisil1) column and can be chromatographed on a non-polar capillary column with retention times between 
those of n-decane (C10H22) and n-tetracontane (C40H82). 

NOTE Substances that comply with this definition are mainly long-chain or branched aliphatic, alicyclic, lower 
polycyclic- or alkyl-substituted aromatic hydrocarbons. 

4 Interferences 

Non-polar and weakly polar compounds (e.g. halogenated hydrocarbons) and high contents of polar 
compounds may interfere with the determination. 

5 Principle 

A known amount of the homogenized soil sample is extracted by mechanical shaking or sonication with 
acetone/n-heptane. The organic layer is separated and washed twice with water. Polar compounds are 
removed by adsorption on Florisil. An aliquot of the purified extract is analysed by capillary gas 
chromatography with flame ionization detection. The total peak area in the range delimited by the standards  
n-decane and n-tetracontane is measured, and the amount of hydrocarbons in the sample is quantified 
against an external standard consisting of equal amounts of two different types of mineral oil. 

Instead of heptane, another non-polar solvent (e.g. petroleum ether, cyclohexane, n-hexane) may be used, 
however its suitability for the extraction of hydrocarbons from soil shall be proven. 

NOTE If lower detection limits are required, petroleum ether can be used as extraction solvent in combination with 
large-volume injection or concentration of the final extract. 

6 Reagents 

In general, all reagents shall be reagent grade and suitable for their specific purposes. 

6.1 Acetone, (CH3)2CO. 

6.2 n-Heptane, C7H16. 

6.3 Florisil1) for preparation of clean-up column, particle size 150 µm to 250 µm (60 mesh to 100 mesh), 
heated for at least 16 h at 140 °C and stored in a desiccator over a molecular sieve.  

NOTE Commercially available cartridges containing 2 g of Florisil and 2 g of sodium sulfate are also applicable. 

6.4 Anhydrous sodium sulfate (Na2SO4), heated for at least 2 h at 550 °C. 

6.5 Test solution of stearyl stearate (C36H72O2). 
                                                      

1) Florisil is a trade name for a prepared diatomaceous substance, mainly consisting of anhydrous magnesium silicate. 
Florisil an example of a suitable product available commercially. This information is given for the convenience of users of 
this International Standard and does not constitute an endorsement by ISO of this product. 
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