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European foreword 

The text of ISO 13196:2013 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 13196:2015 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text or by endorsement, at the latest by January 2016, and conflicting national standards shall be withdrawn at 
the latest by January 2016. 

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, Former Yugoslav Republic of Macedonia, France, Germany, Greece, 
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, 
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom. 

Endorsement notice 

The text of ISO 13196:2013 has been approved by CEN as EN ISO 13196:2015 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 13196 was prepared by Technical Committee ISO/TC 190, Soil quality, Subcommittee SC 3, Chemical 
methods and soil characteristics.
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Introduction

X-ray fluorescence spectrometry (XRF) is a quick method for determination of total elemental 
compositions of soil samples. Unlike analyses by atomic absorption spectroscopy and inductively coupled 
plasma spectroscopy, XRF needs no digestion step to prepare a test solution to be analysed. Factory pre-
set calibrations can be used. Consequently XRF is suitable for the rapid on-site determination of selected 
elements, mainly heavy metals in screening processes. Typical elements that can be analysed are Cr, As, 
Se, Cd, Hg and Pb, depending on the instrument. For in situ or abbreviated preparation analyses at a site, 
a battery-powered handheld or portable XRF equipment is required.

When performing analyses at a site, it might be important to have information on the presence of an element 
and also obtain semiquantitative results. It is often impracticable to carry out calibration using reference 
materials at the site to be investigated. In these situations, factory pre-set calibrations should be used.

This International Standard describes rapid methods for the on-site analysis of selected elements, 
including heavy metals, using battery-powered handheld or portable energy-dispersive XRF (ED–XRF).

﻿
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Soil quality — Screening soils for selected elements by 
energy-dispersive X-ray fluorescence spectrometry using a 
handheld or portable instrument
WARNING — Soil samples may contain toxic contaminants. Avoid direct contact of soil samples with 
exposed parts of the body. Appropriate measures shall be taken to avoid ingestion and inhalation.

Exposure to X-rays may give rise to dermal and haematological diseases. X-ray fluorescence 
spectrometers shall comply with national regulations relevant to radiation protection. At least 
one person involved in X-ray fluorescence analysis shall qualify for managing or supervising the 
operation of X-ray apparatus according to national regulations.

1 Scope

This International Standard specifies the procedure for screening soils and soil-like materials for selected 
elements when handheld or portable energy-dispersive XRF spectrometers are used. This quick method 
is assumed to be applied on-site to obtain qualitative or semiquantitative data that assists decisions on 
further sampling strategy for assessing soil quality. The higher the efforts for pretreatment used on soil 
samples, the better the analytical results can be expected (see e.g. Reference[4]).

This International Standard does not explicitly specify elements for which it is applicable, since the 
applicability depends on the performance of the apparatus and the objective of the screening. The elements 
which can be determined are limited by the performance of the instruments used, the concentration of 
the element present in the soil, and the requirements of the investigation (e.g. guideline value).

For Hg, Cd, Co, Mo, V and Sb, a majority of instruments are not sensitive enough to reach sufficiently 
low limits of quantification (LOQ) to meet the requirements (limit or threshold values) set in the 
ordinances of different countries. In this case, other methods need to be employed to measure these low 
concentrations. Usually, wet chemical methods are used, based on aqua regia extracts, in combination 
with optical or mass spectrometric (MS) methods like atomic absorption spectrometry (AAS), 
inductively coupled plasma–optical emission spectrometry (ICP–OES) or ICP–MS.

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 12404, Soil quality — Guidance on the selection and application of screening methods

EN 15309, Characterization of waste and soil — Determination of elemental composition by X-ray fluorescence

INTERNATIONAL STANDARD� ISO 13196:2013(E)

© ISO 2013 – All rights reserved� 1

STN EN ISO 13196: 2016


	EN ISO 13196(2015) e.pdf
	Contents Page
	European foreword

	ISO_13196_2013(E)-Character_PDF_document.pdf
	Section sec_1
	Section sec_2
	Section sec_3
	Section sec_4
	Section sec_5
	Section sec_5.1
	Section sec_5.2
	Section sec_5.3
	Section sec_5.4
	Section sec_5.5
	Section sec_5.6
	Section sec_5.7
	Section sec_6
	Section sec_6.1
	Section sec_6.2
	Section sec_6.3
	Section sec_6.4
	Section sec_6.4.1
	Section sec_6.4.2
	Section sec_6.5
	Section sec_6.5.1
	Section sec_6.5.2
	Section sec_7
	Section sec_7.1
	Section sec_7.1.1
	Section sec_7.1.2
	Section sec_7.2
	Section sec_8
	Annex sec_A
	Annex sec_A.1
	Table tab_A.1
	Table tab_A.2
	Table tab_A.3
	Table tab_A.4
	Table tab_A.5
	Table tab_A.6
	Table tab_A.7
	Table tab_A.8
	Table tab_A.9
	Table tab_A.10
	Table tab_A.11
	Table tab_A.12
	Table tab_A.13
	Table tab_A.14
	Reference ref_1
	Reference ref_2
	Reference ref_3
	Reference ref_4
	Reference ref_5
	Reference ref_6
	Foreword
	Introduction
	1	Scope
	2	Normative references
	3	Terms and definitions
	4	Principle
	5	Apparatus
	5.1	X-ray fluorescence spectrometer (XRF)
	5.2	Container for sampling and preparation
	5.3	Spoon
	5.4	Sieve (optional)
	5.5	Sample cup for portable XRF
	5.6	Sample container for handheld XRF
	5.7	Drying device (optional)
	6	Procedure
	6.1	General
	6.2	Performance check of instrument
	6.3	Calibration
	6.4	In situ measurement
	6.5	Analysis of soil with sampling
	7	Quality control
	7.1	Performance test by standard reference material
	7.2	Energy calibration
	8	Test report
	Annex A
(informative)

Precision data
	Bibliography




