INTERNATIONAT ISN

This is a preview of "ISO 15901-1:2016". Click here to purchase the full version from the ANSI store.

Second edition
2016-04-01

Evaluation of pore size distribution
and porosity of solid materials

by mercury porosimetry and gas
adsorption —

Part 1:
Mercury porosimetry

Evaluation de la distribution de taille des pores et la porosité des
matériaux solides par porosimétrie a mercure et 'adsorption des gaz —

Partie 1: Porosimétrie a mercure

_ Reference number
—/@\— ISO 15901-1:2016(E)

© IS0 2016


http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2015901-1:2016&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2015901-1:2016&source=preview
https://webstore.ansi.org/Standards/ISO/ISO159012016&source=preview
https://webstore.ansi.org/Standards/ISO/ISO159012016?source=preview

ISO 15901-1:2016(E)

This is a preview of "ISO 15901-1:2016". Click here to purchase the full version from the ANSI store.

COPYRIGHT PROTECTED DOCUMENT

© IS0 2016, Published in Switzerland

All rights reserved. Unless otherwise specified, 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

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

Www.iso.org

ii © ISO 2016 - All rights reserved


http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2015901-1:2016&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2015901-1:2016&source=preview
https://webstore.ansi.org/Standards/ISO/ISO159012016&source=preview
https://webstore.ansi.org/Standards/ISO/ISO159012016?source=preview

ISO 15901-1:2016(E)

This is a preview of "ISO 15901-1:2016". Click here to purchase the full version from the ANSI store.

Contents Page
FFOT@WOTM ........ooocccceeeee e85 5858555555555 iv
IIUETOQUICEION........ccs s \%
1 SCOPI ...k 1
2 NOTIMATIVE FEFET@IICES ..........co e 1
3 Terms and defiNITIONIS ... 1
4 Symbols and abbreviated terms... 4
5 PIAIICIPIES ..otk 5
6 ApPparatus and MATETTAL ... 6
6.1 SAMPLE NOLACT ... 6
6.2 Porosimeter el
6.3 IVLEICUTTY e 7
7 Procedures for calibration and performance ..., 7
7.1 LT3 1<) - SO 7
7.2 Pressure Signal CaliDIation ... 7
7.3 Volume signal calibration
7.4 Vacuum tranSducer CaliDTation ... 7
7.5  Verification of porosimeter PerformManCe ... 8

8 ProCEeAUIES ...
8.1 Sampling
8.1.1  Obtaining a test sample

8.1.2  QUANTILY Of SAMIPIE ..o
8.2 IVLEEIIOM ..
8.2.1  Sample pre-treatment ...
8.2.2  Filling of the sample holder and evacuation..
8.2.3  Filling the sample holder with mercury.....
8.2.4  Measurement. ...,
8.2.5 Completion of teSt ..
8.2.6  Blank and sample cOmMpPression COrreCtioN. ...
9 EVATUATIONY ...
9.1 Determination of the pore size diStriDUtION ...
9.2 Determination of the specific pore volume.......
9.3 Determination of the specific surface area......
9.4  Determination of the bulk and skeleton densities..
9.5 Determination of the POTOSIEY ...
10 REPOTEIIIG ...t 13
Annex A (informative) Mercury porosimetry analysis reSults ... 14
Annex B (informative) Recommendations for the safe handling of mercury ... 17
BIDLEOZTAPIIY . ... 19

© 1S0 2016 - All rights reserved iii


http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2015901-1:2016&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2015901-1:2016&source=preview
https://webstore.ansi.org/Standards/ISO/ISO159012016&source=preview
https://webstore.ansi.org/Standards/ISO/ISO159012016?source=preview

ISO 15901-1:2016(E)

This is a preview of "ISO 15901-1:2016". Click here to purchase the full version from the ANSI store.

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 on 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 the following URL: www.iso.org/iso/foreword.html.

The committee responsible for this document is ISO/TC 24, Particle characterization including sieving,
Subcommittee SC 4, Particle characterization.

This second edition cancels and replaces the first edition (ISO 15901-1:2005), which has been technically
revised. It also incorporates the Corrigendum ISO 15901-1:2005/Cor 1:2007.

ISO 15901 consists of the following parts, under the general title Evaluation of pore size distribution and
porosity of solid materials by mercury porosimetry and gas adsorption:

— Part 1: Mercury porosimetry
— Part 2: Analysis of mesopores and macropores by gas adsorption

— Part 3: Analysis of micropores by gas adsorption
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Introduction

In general, different pores (micro-, meso-, and macropores) may be pictured as either apertures,
channels or cavities within a solid body or as space (i.e. interstices or voids) between solid particles
in a bed, compact or aggregate. Porosity is a term which is often used to indicate the porous nature of
solid material and in this International Standard is more precisely defined as the ratio of the total pore
volume of the accessible pores and voids to the volume of the particulate agglomerate. In addition to
the accessible pores, a solid may contain closed pores which are isolated from the external surface and
into which fluids are not able to penetrate. The characterization of closed pores is not covered in this
International Standard.

Porous materials may take the form of fine or coarse powders, compacts, extrudates, sheets or
monoliths. Their characterization usually involves the determination of the pore size distribution as
well as the total accessible pore volume or porosity. For some purposes it is also necessary to study the
pore shape and interconnectivity and to determine the internal and external specific surface area.

Porous materials have great technological importance, for example in the context of the following:
— controlled drug release;

— catalysis;

— gas separation;

— filtration including sterilization;

— materials technology;

— environmental protection and pollution control;

— natural reservoir rocks;

— building materials;

— polymers and ceramic.

It is well established that the performance of a porous solid (e.g. its strength, reactivity, permeability) is
dependent on its pore structure. Many different methods have been developed for the characterization
of pore structure. In view of the complexity of most porous solids, it is not surprising that the results
obtained are not always in agreement and that no single technique can be relied upon to provide a
complete picture of the pore structure. The choice of the most appropriate method depends on the
application of the porous solid, its chemical and physical nature and the range of pore size.

The most commonly used methods are as follows:

a) Mercury porosimetry, where the pores are filled with mercury under pressure. This method is
suitable for many materials with pores in the approximate diameter range of 0,004 pm to 400 pm.

b) Meso- and macropore analysis by gas adsorption, where the pores are characterized by adsorbing
a gas, such as nitrogen at liquid nitrogen temperature. The method is used for pores in the
approximate diameter range of 0,002 um to 0,1 pm (2 nm to 100 nm).

c) Micropore analysis by gas adsorption, where the pores are characterized by adsorbing a gas,
such as nitrogen at liquid nitrogen temperature. The method is used for pores in the approximate
diameter range of 0,4 nm to 2 nm.
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