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EN ISO 21268-3:2019 (E)

European foreword

This document (EN ISO 21268-3:2019) has been prepared by Technical Committee ISO/TC 190 "Soil
quality" in collaboration with Technical Committee CEN/TC 444 “Test methods for environmental
characterization of solid matrices” 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 April 2020, and conflicting national standards shall be
withdrawn at the latest by April 2020.

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

This document supersedes CEN ISO/TS 21268-3:20009.

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, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.

Endorsement notice

The text of ISO 21268-3:2019 has been approved by CEN as EN ISO 21268-3:2019 without any
modification.

Documents
Document SharingBHub

Full document details: BS EN ISO 21268-3:2019


https://doi.org/10.3403/BSENISO21268
http://www.avadocuments.com/doc/bs-en-iso-21268-3-2019
http://www.avadocuments.com/doc/bs-en-iso-21268-3-2019

Full document details: BS EN ISO 21268-3:2019

I |
INTERNATIONAL ISO

STANDARD 21268-3

First edition
2019-09

Soil quality — Leaching procedures
for subsequent chemical and
ecotoxicological testing of soil and
soil-like materials —

Part 3:
Up-flow percolation test

Qualité du sol — Modes opératoires de lixiviation en vue d'essais
chimiques et écotoxicologiques ultérieurs des sols et matériaux du
sol —

Partie 3: Essai de percolation a écoulement ascendant

Reference number
1SO 21268-3:2019(E)

Documents

Document Sharing Hub
© IS0 2019



https://doi.org/10.3403/BSENISO21268
http://www.avadocuments.com/doc/bs-en-iso-21268-3-2019
http://www.avadocuments.com/doc/bs-en-iso-21268-3-2019

I |
ISO 21268-3:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland Documents
.. Document Sharing Hub
11 © ISO 2019 - All rights reserved

Full document details: BS EN ISO 21268-3:2019


https://doi.org/10.3403/BSENISO21268
http://www.avadocuments.com/doc/bs-en-iso-21268-3-2019
http://www.avadocuments.com/doc/bs-en-iso-21268-3-2019

1SO 21268-3:2019(E)
Contents Page
FFOTE@WOIM ...........oooooeooeeeeee e85 8 588 iv
IIEIOAUCTION. ......ooooo etk 881888558 v
1 S0P ... 1
2 Normative references
3 Terms and definitions
4 Principle
5 Reagents and MATEITALS ... 4
6 AP PATARUS ... 4
7 SAMPIE PIre-Tr@ATIMIEIIL  .........cc et
7.1 Preparation of laboratory sample and specification of particle size
7.2 Preparation of the test sample
7.3 TeSt POTTION ..o
7.4  Determination of dry Matter COMTENT . ...
8 PIOCEAUIE..........ooooooeoeeee oo 28 s s 8ss
8.1 TOIMIPEIATUTE ...
8.2 Preparation of the eluent.........onn
8.3 Preparation of the column ...,
8.4 Packing of the column...........ccccocnn
8.5 Start Of the teSt. ..
8.6  Sample Collection and Liquid/Solid separation step...
8.7 Collection of additional eluate fraCtionS ...
8.8 Further preparation of the eluates for analysis ...,
8.9 BIANK TEST ..ot
9 CALCUIATIOM ...t 12
10 T@STTEPOTE ...tk 13
11 Analytical determuiNAtION. ...
11.1  General...ccs,
11.2  Blank test information
12 Performance CharaCteriStiCsS ... 14
T2.1  GEIETAL oot 14
12.2  Validation trials performed in JAPAM ... 15
12.2.1 Round robin tests performed in accordance with ISO/TS 21268-3:2007................ 15
12.2.2 Robustness testing and validation results considering equilibration
PEriod AN flOW TALE. ..o
12.3  Validation results obtained in Germany (DIN 19528[2]) ...
12.3.1  GENETAL.oooiooooooeeeeee e
12.3.2  Results for validation trial 1.
12.3.3  Results for validation trial 2.
Annex A (informative) Suggestions for packing the column, water saturationand
establishment of equilibrium CONAItIONS ..., 25
Annex B (informative) Justification of the choices made in developing the test procedure ... 27
Annex C (informative) Calculation of centrifugation duration depending on centrifugation
Speed and TOTOT AIIMEIISTOIIS ... e 31
Annex D (informative) Additional information on robustness testing and validation results
based 0N Waste MATETIALS ... 33
BIDIIOGIAPIIY ... 34
Documents
] Document Sharin%Hub
© IS0 2019 - All rights reserved 1

Full document details: BS EN ISO 21268-3:2019


https://doi.org/10.3403/BSENISO21268
http://www.avadocuments.com/doc/bs-en-iso-21268-3-2019
http://www.avadocuments.com/doc/bs-en-iso-21268-3-2019

I |
ISO 21268-3:2019(E)

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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

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. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso
.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 190, Soil quality, Subcommittee SC 7,
Impact assessment.

This first edition of ISO 21268-3:2019 cancels and replaces (ISO/TS 21268-3:2007), which has been
technically revised. The main changes compared to the previous edition are as follows:

— the maximum grain size has been changed to <2 mm as usual for soil;

— demineralized water has been added as possible leachant;

— the column diameter has been changed from "5 cm or 10 cm" to "5 cm to 10 cm”;

— flow rate of 30 cm/d has been added as option based on robustness testing;

— 7.1 and 7.2 has been exchanged to read 7.1 "Particle size" and 7.2 "Sample preparation”;

— 11.1 "General", 11.2 "Validation trials performed in Japan" and 12.3 "Validation results obtained in
Germany (DIN 19528)" have been added;

— B.2 "Particle size distribution” has been deleted;

— a new informative Annex C "Calculation of centrifugation duration depending on centrifugation
speed and rotor dimensions" has been added;

— references in Clause 2 and Bibliography has been updated.
Alist of all parts in the [SO 21268 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

In various countries, tests have been developed to characterize and assess the substances which can
be released from materials. The release of soluble substances upon contact with water is regarded as
a main mechanism of release, which results in a potential risk to the environment during the use or
disposal of materials. The intent of these tests is to identify the leaching properties of materials. The
complexity of the leaching process makes simplifications necessary(ll.

Not all of the relevant aspects of leaching behaviour can be addressed in one standard (see description
of influencing factors in Annex A).

Tests to characterise the behaviour of materials can generally be divided into three categories addressed
in [SO 187722 and EN 12920|3]. The relationships between these tests are summarized below.

a) “Basic characterization” tests are used to obtain information on the short- and long-term
leaching behaviour and characteristic properties of materials. Liquid/solid (L/S) ratios, leachant
composition, factors controlling leachability, such as pH, redox potential, complexing capacity, role
of dissolved organic carbon (DOC), ageing of material and physical parameters, are addressed in
these tests.

b) “Compliance” tests are used to determine whether the material complies with a specific behaviour
or with specific reference values. The tests focus on key variables and leaching behaviour previously
identified by basic characterisation tests.

c) “On-site verification” tests are used as a rapid check to confirm that the material is the same as that
which has been subjected to the compliance test(s). On-site verification tests are not necessarily
leaching tests.

The test procedure described in this method belongs to category a): basic characterization tests.

This document was originally elaborated on the basis of CEN/TS 14405:2004[4l. Especially,
modifications considering requirements on subsequent ecotoxicological testing and analysis of organic
substances have been included. Validation results have been adopted from DIN 19528[3] and from
Japanese validation studiesl12.16],
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Soil quality — Leaching procedures for subsequent
chemical and ecotoxicological testing of soil and soil-like
materials —

Part 3:
Up-flow percolation test

1 Scope

This document specifies a test, which is aimed at determining the leaching behaviour of inorganic
and organic substances from a soil and soil-like materials. The method is a once-through up-flow
percolation test under standardized conditions of flow rate. The material is leached under dynamic
hydraulic conditions. The document has been developed to measure the release of inorganic and organic
substances from soil and soil-like material as well as to produce eluates for subsequent ecotoxicological
testing. For ecotoxicological testing, see IS0 1579961 and [SO 176147l The test results enable the
distinction between different release patterns, for instance wash-out and release under the influence of
interaction with the matrix, when approaching local equilibrium between material and leachant.

This test method produces eluates, which can subsequently be characterized by physical, chemical and
ecotoxicological methods in accordance with existing standard methods. The results of eluate analysis
are presented as a function of the liquid/solid (L/S) ratio. The test is not suitable for substances that are
volatile under ambient conditions.

NOTE1 Volatile organic substances include the low-molecular-weight substances in mixtures such as
mineral oil.

NOTE 2 It is not always possible to optimize test conditions simultaneously for inorganic and organic
substances and optimum test conditions can also vary between different groups of organic substances. Test
requirements for organic substances are generally more stringent than those for inorganic substances. The test
conditions suitable for measuring the release of organic substances will generally also be applicable to inorganic
substances.

NOTE 3  Within the category of organic substances, a significant difference in behaviour exists between the
more polar, relatively water-soluble compounds and apolar, hydrophobic organic substances (HOCs). In the latter
case, mechanisms of release (e.g. particle-bound or dissolved organic carbon-bound) can be more crucial as well
as sorption losses of soluble HOCs on different materials with which they come in contact (e.g. bottles, filters).
The test and the results should be used for leaching of organic substances only with thorough consideration of
the specific properties of the substances in question and the associated potential problems.

NOTE 4  For ecotoxicological testing, eluates representing the release of both inorganic and organic substances
are needed. In this document, ecotoxicological testing is also meant to include genotoxicological testing.

NOTES5 The test is generally not suitable for soils with hydraulic conductivities below 10-8 m/s (see also
Annex B). It can be difficult to maintain the designated flow rate already in the range of saturated hydraulic
conductivity between 10-7 m/s and 10~8 m/s.

The application of this test method alone is not sufficient for the determination of the leaching
behaviour of a material under specified conditions different to those from the test procedure, since this
generally requires the application of several test methods, behavioural modelling and model validation.
This document does not address issues related to health and safety. It only determines the leaching
properties as outlined in Clause 4.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

[SO 3696, Water for analytical laboratory use — Specification and test methods

[SO 5667-3:2018, Water quality — Sampling — Part 3: Preservation and handling of water samples

[SO 5725-1:1994, Accuracy (trueness and precision) of measurement methods and results — Part 1: General
principles and definitions

[SO 5725-2:1994) Accuracy (trueness and precision) of measurement methods and results — Part 2: Basic
method for the determination of repeatability and reproducibility of a standard measurement method

[SO 7027-1), Water quality — Determination of turbidity — Part 1: Quantitative methods
[SO 10523, Water quality — Determination of pH

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

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

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31

leaching test

test during which a material is put into contact with a leachant (3.2) under strictly defined conditions
and some substances of the material are extracted

3.2
leachant
liquid used in a leaching test (3.1)

Note 1 to entry: For the purposes of this document, the leachant is specified in 5.1.

3.3
eluate
solution recovered from a leaching test (3.1)

Note 1 to entry: Eluate is also referred to as leachate.

34

liquid to solid ratio

L/S

ratio between the total volume of liquid (L in litres), which in this extraction is in contact with the soil
sample, and the dry mass of the sample (S in kg of dry matter).

Note 1 to entry: L/S is expressed in 1/kg.
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3.5

dry matter content

Wdm . . o .
ratio expressed in percent between the mass of the dry residue, determined in accordance with
[SO 11465 and the corresponding raw mass.

3.6
laboratory sample
sample or subsample(s) sent to or received by the laboratory

3.7

test sample

sample, prepared from the laboratory sample (3.6), from which test portions (3.8) are removed for
testing or analysis

3.8

test portion

quantity of material of appropriate size for measurement of the concentration or other properties of
interest, taken from the test sample (3.7)

Note 1 to entry: The test portion can be taken from the laboratory sample directly if no pre-treatment of sample
is required, but usually it is taken from the test sample.

Note 2 to entry: A unit or increment of proper homogeneity, size and fineness, needing no further preparation,
can be a test portion.

3.9
soil-like material
excavated soil, dredged materials, manufactured soils, treated soils and fill materials

4 Principle

This document describes a method to determine the release of substances from soil and soil-like
material, packed in a column with leachant percolating through it. A continuous vertical up-flow is
used, which allows a column test under water-saturated conditions. The test conditions, including
the flow rate of the leachant, are chosen such that the substances that are rapidly washed out and the
substances that are released under the influence of interaction with the matrix can be deduced from
the results. It is intended and assumed that conditions approach local equilibrium between the material
and the leachant throughout the test.

The test portion, which originally or after suitable pre-treatment has a particle size less than or equal
to 2 mm, is brought into contact with water containing a low concentration (0,001 mol/1) of calcium
chloride or demineralised water (5.1) under defined conditions. The leachant is percolated in up-flow
direction through the column at a specified flow rate up to a fixed L/S ratio. The eluate is collected in
several separate fractions. The standard method is based on the assumption that equilibrium or near-
equilibrium is achieved between the liquid and solid phases during the test period. The properties
of the eluate are measured using methods developed for water analysis adapted to meet criteria for
analysis of eluates, and the eluate may be subjected to subsequent ecotoxicological testing.

After the test, the leaching conditions, in terms of pH, electrical conductivity, and optionally, turbidity,
dissolved organic carbon (DOC) or redox potential imposed by the material shall be recorded.

NOTE1 These parameters often control the leaching behaviour of soil materials and are therefore important
for evaluation of the test results. DOC, in particular, is crucial in soil and soil-like materials for many inorganic
and organic substances.

NOTE2  The leachantis 0,001 mol/1 CaCl, to minimize the mobilisation of DOC caused by an ionic strength of
the leachant which is too low.
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The properties of the eluate are measured using methods developed for water analysis adapted to
meet criteria for analysis of eluates and/or the eluate may be subjected to subsequent ecotoxicological
testing.

The results of the test are expressed as a function of L/S ratio, in terms of both concentration (mg of the
substances released per litre eluate) and release [mg of the substances released cumulatively per kg of
material (dry mass)] of the substances.

The procedure described in this document is based on the more stringent test requirements for
determining the release of organic substances and/or for subsequent ecotoxicological testing. If only
the release of inorganic substances is to be measured, simplifications may be adapted for some steps of
the procedure.

5 Reagents and materials

5.1 Demineralised water or deionised water or water of equivalent purity (5 < pH < 7,5), with a
conductivity <0,5 mS/m in accordance with grade 3 specified in [SO 3698 made to 0,001 mol/1 CaCl,.

5.2 Calcium chloride (CaCl, - 2 H,0), analytical grade.
5.3 Sodium azide (NaN;), analytical grade.
5.4 Nitric acid (HNO3), analytical grade, made to 0.1 mol/I rinsing solution.

5.5 Organic solvent (acetone, analytical grade) for rinsing and cleaning.

6 Apparatus

6.1 Column, made of glass with an internal diameter of 5 cm to 10 cm and a filling height of about
(30 = 5) cm, fitted with filters (6.3) in the bottom and top sections made of appropriate materials
ensuring minimum interference with the substances of interest. In the top and bottom of the column, a
filter plate or a thin layer of fine-grained non-reactive material (e.g. fine quartz sand) is applied to ensure
proper water flow over the width of the column and as a support for the pre-filter.

NOTE1 A drawing of the column and accompanying equipment is given in Figure 1.

NOTE 2  Glass of high quality is usually considered adequate for both metal and organic substances,
particularly since the pH range usually covered in soil testing does not reach the conditions (pH > 10 and pH < 3)
where glass itself is attacked. For ecotoxicity testing, eluates with both metal and organic substances are needed,
which emphasises the need to generate integrated eluates.

NOTE3  When only organic substances are analysed, stainless steel column and fittings can be applied taking
into account a certain degree of sorption which can be tested in advancel2]. When only inorganic substances are
analysed, column made of plastics can be applied.

NOTE 4 In the case of quartz sand used as filter material, it shall be tested to be free of leachable substances
blank free. As necessary it can be washed with demineralized water to remove fines and gently dried afterwards
not exceeding 25 °C to avoid enhancing the sorption capacity on the surface of quartz grains. The quartz sand can
be treated with acetone first in case of blank values of organic substances under investigation.

NOTES5  To prevent organic compounds from degradation by light use a dark room, dark colored glassware or
place a layer of aluminium-foil around the leaching equipment.
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6.2 Filters, for filtration of the eluates; they shall not adsorb the compounds of interest. This shall be
tested in preliminary experiments.

The filters shall be chosen so as not to adsorb (or release) substances of interest.

NOTE This can be tested in preliminary experiments.

6.3 Pre-filters, for the column with a pore size of 1 pm to 20 pm.
The filters shall be chosen so as not to adsorb (or release) substances of interest.

NOTE This can be tested in preliminary experiments.

6.4 Pump, with an adjustable capacity of between 0 ml/h and 60 ml/h (e.g. peristaltic pump).
6.5 Analytical balance, with an accuracy of at least 0,1 g.

6.6 pH meter, in accordance with with an accuracy of at least + 0,05 pH units.

6.7 Electrical conductivity meter, with an accuracy of at least 0,1 mS/m.

6.8 Tubing material, adapted to the analysis to be performed (see [SO 5667-3:2018, Table A.1).

NOTE When both organic and inorganic substances are analysed Perfluoro-Ethylene-Propylene (FEP) can
be used. When only inorganic substances are analysed, PTFE or similar tubing materials can be used.

6.9 High-quality glass bottles of an appropriate volume, and with a screw cap with a PTFE inlay, for
eluate collection and preservation of eluate samples (in accordance with [SO 5667-3).

NOTE If only inorganic substances are analysed, alternative bottle materials can be selected [e.g. high
density polyethylene (HDPE) or PTFE)].

6.10 Crushing equipment, a jaw crusher or a cutting device.
6.11 Sieving equipment, with sieves of 2 mm or 4 mm nominal screen size.
6.12 Sample splitter, for sub-sampling of laboratory samples (optional).

6.13 Redox potential meter (optional).
6.14 Turbidity meter, as specified in [SO 7027-1|.

6.15 Centrifuge, refrigerated, operating at 20 000 g to 30 000 g using centrifuge tubes of appropriate
material , which is inert with regard to both inorganic and organic compounds and suitable for high-
speed centrifugation (e.g. perfluoroalkoxy alkane (PFA), stainless steell81.).

Alternatively, if a high-speed centrifuge is not available, a centrifuge operating at 2 000 g to 2 500 g
using glass bottles may be used in combination with increased centrifugation time. Guidance on the
calculation of the rotor-specific duration of centrifugation is given in Annex C in order to ensure a
comparable degree of efficiency of centrifugation at varying rotation speed. Cooling shall be applied to
maintain the desired temperature.
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