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Foreword

This document (EN 15934:2012) has been prepared by Technical Committee CEN/TC 400 “Project
Committee - Horizontal standards in the fields of sludge, biowaste and soil”, the secretariat of which is held by
DIN.

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text or by endorsement, at the latest by February 2013, and conflicting national standards shall be withdrawn
at the latest by February 2013.

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.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association.

The preparation of this document by CEN is based on a mandate by the European Commission (Mandate
M/330), which assigned the development of standards on sampling and analytical methods for hygienic and
biological parameters as well as inorganic and organic determinants, aiming to make these standards
applicable to sludge, treated biowaste and soil as far as this is technically feasible.

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.
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Introduction

In case of analysis of solids and sludge water is usually not considered as part of the sample and results are
generally related to dry matter, which can be calculated by determination of the dry residue (dry matter
fraction). For this purpose, and for the determination of the water content, two methods are described in this
European Standard. The choice of the method depends on the type of sample and its content of volatile

substances excluding water.

As a result of the validation study, the determination of water content by azeotropic distillation has been
replaced by Karl-Fischer-titration. Nevertheless, the distillation may be useful in certain cases. This method is

described in Annex B (informative).

This European Standard is applicable and validated for several types of matrices as indicated in Table 1 (see

also Annex A for the results of the validation).

Table 1 — Matrices for which this European Standard is applicable and validated

Matrix Materials used for validation
Sludge (only method A) Municipal sludge
Biowaste (only method A) Fresh compost
Soil (only method A) Sludge amended soil
Waste (method A and B) Contaminated soil,

Dredged sludge,
Nickel sludge,
Filter cake,
Distillation residue,
Drilling emulsion

WARNING — Persons using this European Standard should be familiar with usual laboratory practice.
This European Standard does not purport to address all of the safety problems, if any, associated with
its use. It is the responsibility of the user to establish appropriate safety and health practices and to
ensure compliance with any national regulatory conditions.

IMPORTANT — It is absolutely essential that tests conducted according to this European Standard be

carried out by suitably trained staff.
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1 Scope

This European Standard specifies methods for the calculation of the dry matter fraction of sludge, treated
biowaste, soil and waste for which the results of performed analysis are to be calculated to the dry matter
basis. Depending on the nature and origin of the sample, the calculation is based on a determination of the
dry residue (Method A) or a determination of the water content (Method B). It applies to samples containing
more than 1 % (mass fraction) of dry residue or more than 1 % (mass fraction) of water.

Method A applies to sludge, treated biowaste, soil and solid waste. Method B applies to liquid waste and to
samples which are suspected or known to contain volatiles except for water.

2 Normative references

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

N 15002, Characterization of waste — Preparation of test portions from the laboratory sample

N 16179, Sludge, treated biowaste and soil — Guidance for sample pretreatment

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

31
dry residue
remaining mass fraction of a sample after a drying process at 105 °C under specified conditions

3.2

water content

mass fraction of water in a sample determined by the method after drying at 105 °C or by Karl-Fischer-titration
under specified conditions

3.3

dry matter fraction

mass fraction of a sample excluding water expressed as mass fraction calculated by determination of dry
residue or water content

4 Principle

4.1 General

Depending on the origin (sludge, biowaste, soil, waste) and the nature of the sample (liquid, solid or
multiphase) either the water content or the dry residue is to be determined. The results from the determination
of water content or dry residue are used to calculate the dry matter fraction. In case of multiphase (waste)
samples these samples shall be homogenized. If homogenization is not possible, a phase separation
according to shall be applicable and the phases are analysed separately.
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4.2 Principle of Method A — Drying at 105 °C (dry residue)

The sample is dried to a constant mass at 105 °C. This method applies to solid samples and samples which
become solid during the drying process. The method generally applies to soil, sludge and treated biowaste.
Solid samples containing amounts of volatiles which are expected to affect the results shall be analysed by
Method B.

4.3 Principle of Method B — Direct Karl-Fischer-titration (water content)

The method usually applies to liquid samples and homogenised multiphase samples. It can also be used for
solid samples in case the “water content” is of interest and in case volatiles are expected to interfere with the
determination according to Method A. The water content of a sample is determined by direct Karl-Fischer-
titration and either volumetric or coulometric detection. Liquid samples are directly added to the cell, while
solid samples are extracted by use of methanol.

5 Sample preparation

Pretreat the samples according to EN 16179 or EN 15002, if not otherwise specified.

6 Method A — Drying at 105 °C

6.1 General
When performing any kind of analysis on samples, the dry matter fraction shall be determined simultaneously

on identical test portions, in order to base all other test results on the determined dry matter content of each
individual sample.

6.2 Interferences
The samples can change during the drying process, e.g. by absorption of carbon dioxide in the case of

alkaline samples, or of oxygen by reducing substances. Volatile compounds evaporating at 105 °C are
measured as water using this procedure.

NOTE For alkaline samples or samples susceptible to oxidation the drying can be carried out in a nitrogen
atmosphere.

6.3 Hazards

Flammable or explosive gases may be released in the drying process.

6.4 Apparatus

6.4.1 Drying system thermostatically controlled and capable of maintaining a temperature of (105 £ 5) °C;
e.g. drying oven, infrared system, halogen lamp system.

6.4.2 Desiccator with an active drying agent such as silica gel.
6.4.3 Precision balance with an accuracy of 1 mg or better.

6.4.4 [Evaporating dish or crucible. Temperature tolerant laboratory vessel withstanding 105 °C. Suitable
materials are metallic, ceramic, borosilicate glass or quartz.

NOTE 1 If the sample is to be ashed following this procedure, it should be ensured that the material will withstand the
elevated temperatures.
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