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European foreword

This document (EN ISO 2613-1:2023) has been prepared by Technical Committee ISO/TC 193 "Natural
gas" in collaboration with Technical Committee CEN/TC 408 “Natural gas and biomethane for use in
transport and biomethane for injection in the natural gas grid” the secretariat of which is held by
AFNOR.

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 November 2023, and conflicting national standards
shall be withdrawn at the latest by November 2023.

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 has been prepared under a Standardization Request given to CEN by the European
Commission and the European Free Trade Association.

Any feedback and questions on this document should be directed to the users’ national standards
body/national committee. A complete listing of these bodies can be found on the CEN website.

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, Tiirkiye and the
United Kingdom.

Endorsement notice

The text of ISO 2613-1:2023 has been approved by CEN as ENISO 2613-1:2023 without any
modification.



STN EN ISO 2613-1: 2023

Urad pre normalizaciu, metrolégiu a skugobnictvo Slovenskej republiky

INTERNATIONAL ISO
STANDARD 2613-1

First edition
2023-05

Analysis of natural gas — Silicon
content of biomethane —

Part 1:
Determination of total silicon by
atomic emission spectroscopy (AES)

Analyse du gaz naturel — Teneur en silicium du biométhane —

Partie 1: Détermination de la teneur totale en silicium par
spectrométrie d’émission atomique (SEA)

Reference number
1SO 2613-1:2023(E)

© IS0 2023



STN EN ISO 2613-1: 2023 Urad pre normalizaciu, metrolégiu a skugobnictvo Slovenskej republiky

IS0 2613-1:2023(E)

COPYRIGHT PROTECTED DOCUMENT

© 1502023

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 ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © 1S0 2023 - All rights reserved


https://www.iso.org

STN EN ISO 2613-1: 2023 Urad pre normalizaciu, metrolégiu a skugobnictvo Slovenskej republiky

1SO 2613-1:2023(E)
Contents Page
FFOT@WOTM.........cccocveveveesesee st iv
IIMETOUICTION ...t 855555 \%
1 SCOPI@ ... 1
2 Normative references
3 Terms and definitions
4 Principle
5 Reagents and LD WAL ...t 2
6 APPATATUS ... 6
6.1 Sampling and derivatization € QUIPIMENT. ... 6
6.2 MWP/ICP-AES instrument
6.3  Analytical balance, capable of weighing to the nearest 0,01 Mg. ... 7
7 SAIMPLIIIG ... 7
DI@TIVATIZATION .......ooo e 9
9 ANALYTICAL PIOCEAUTE ...t
9.1 Set-up of the equipment..........ccccoecscss
9.2 Calibration line. ...,
9.3 Analysis of unknown and QC samples
10 CALCUIATIOM ...t 10
11 EXPIreSSION OFf TESUIES ..o

12 Precision of the method ...

13 MeasuremMeNt UNCETTATIIEY ... 11
14 TESTT@POT T ... 12
BIDLEOGIAPIY ... 13

© 1S0 2023 - All rights reserved iii



STN EN ISO 2613-1: 2023 Urad pre normalizaciu, metrolégiu a skugobnictvo Slovenskej republiky

IS0 2613-1:2023(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 193, Natural gas, Subcommittee SC 1,
Analysis of natural gas, in collaboration with the European Committee for Standardization (CEN)
Technical Committee CEN/TC 408, Biomethane for use in transport and injection in natural gas pipelines,
in accordance with the Agreement on technical cooperation between ISO and CEN (Vienna Agreement).

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

This document describes a method for the measurement of the total concentration of silicon in
biomethane, biogas and similar gaseous matrices when used in the natural gas grids and when using it
as a transport fuel. The method is based on using a liquid impinger to accumulate the silicon from a gas
sample, followed by instrumental analysis.

Due to the extensive usage of siloxane compounds, their volatility and great affinity to apolar
environments, siloxanes are considered as one of the most important impurities in biogas. They are
undesired because of their potential for abrasive SiO, formation as combustion product that can
damage engines and appliances. Furthermore, some of these compounds present a health risk.

For the purpose of this document, silicon species measured is quoted as total silicon. Silicon measured
is from organosilicon species that are trapped from the gas phase in liquid media and derivatized into
analytical form of hexafluorosilicate (SiF42-) ions which remain present in solution when analysed.

© IS0 2023 - All rights reserved v
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Analysis of natural gas — Silicon content of biomethane —

Part 1:
Determination of total silicon by atomic emission
spectroscopy (AES)

1 Scope

This document is applicable to the measurement of the total silicon content in gaseous matrices such
as biomethane and biogas. Silicon is present in a gas phase contained predominantly in siloxane
compounds, trimethylsilane and trimethylsilanol. The analytical form of the silicon measured in liquid
phase after conducted sampling and derivatization procedure is soluble hexafluorosilicate anion stable
in slightly acidified media. Total silicon is expressed as a mass of silicon in the volume of the analysed
gas.

This document is applicable to stated gaseous matrices with silicon concentrations up to 5 mg/m3,
and it is prevalently intended for the biomethane matrices with Si mass concentration of 0,1 mg/m3 to
0,5 mg/m3.

With adaptation to ensure appropriate absorption efficiency, it can be used for higher concentrations.
The detection limit of the method is estimated as 0,05 mg/m3 based on a gas sample volume of 0,020 m3.
All compounds present in the gas phase are volatile at the absorption and derivatization temperature
and gaseous organosilicon species are trapped in absorbance media and derivatized into analytical
silicon that is measured by this method. The concentration of the silicon is measured in diluted
derivatization media using atomic emission spectrometry upon atomisation/ionisation in microwave
or inductively coupled plasma.

Unless specified otherwise, all volumes and concentrations refer to standard reference conditions
(temperature, 273 K, and pressure, 101,325 kPa).

NOTE When using appropriate dilution factors, the method can also be applied for silicon concentrations
above 5 mg/m3,

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.

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

ISO 6143, Gas analysis — Comparison methods for determining and checking the composition of calibration
gas mixtures

ISO 14532, Natural gas — Vocabulary
[SO 10715, Natural gas — Gas sampling

ISO 14912, Gas analysis — Conversion of gas mixture composition data

koniecnahladu - text dalej pokracuje v platenejverzii STN
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