PD ISO/TS 21236-1:2019

Nanotechnologies — Clay nanomaterials

Part 1: Specification of characteristics and measurement

methods for layered clay nanomaterials

bsi.


https://www.stdhive.com/standards/bs-pd-isots-21236-12019-pdf/

PD ISO/TS 21236-1:2019

PUBLISHED DOCUMENT

National foreword
This Published Document is the UK implementation of
[SO/TS 21236-1:2019.

The UK participation in its preparation was entrusted to Technical
Committee NTI/1, Nanotechnologies.

Alist of organizations represented on this committee can be obtained or
request to its secretary.

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2019
Published by BSI Standards Limited 2019

ISBN 978 0 539 01726 7
ICS 07.120

Compliance with a British Standard ca. not confer immunity from
legal obligations.

This Published Document was publis, < 2:nder the authority of the
Standards Policy and Strategy Coramittee on 30 November 2019.

Amendments/corrigenda issued since publication

Date Text afi 2cted



https://www.stdhive.com/standards/bs-pd-isots-21236-12019-pdf/

TECHNICAL
SPECIFICATION

PD ISO/TS 21236-1:2019

ISO/TS
21236-1

First edition
2019-10

Nanotechnologies — Clay

nanomaterials —
Part 1:

Specification of characieristics and
measurement methcus for layered

clay nanomateri:ls

Nanotechnologies— MNan~rrgiles —

Partie 1: Spécifica*ioi. des caractéristiques et des méthodes de mesure

des nano argilet en ¢ouches

Reference number
ISO/TS 21236-1:2019(E)

©1S0 2019


https://www.stdhive.com/standards/bs-pd-isots-21236-12019-pdf/

PD ISO/TS 21236-1:2019
ISO/TS 21236-1:2019(E)

COLYRIGHT PROTECTED DOCUMENT

© 1S0206°9

All rig'.c> rescvved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may

be r¢ rodu -ed or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting

cu (he aternet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
e’ow or ISO’s member body in the country of the requester.

150 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

ii © IS0 2019 - All rights reserved


https://www.stdhive.com/standards/bs-pd-isots-21236-12019-pdf/

PD ISO/TS 21236-1:2019
ISO/TS 21236-1:2019(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIMETOUICEIONL. ..ot 8885 v
1 S0P ... 1
2 Normative references
3 Terms and definitions
4 Abbreviated terms
5 Characteristics and measurement MethOAS ...t e 4
5.1 LT3 013 - OO O 4
5.2 Fundamental characteristics . 4
5.3 Optional CharaCteriStiCS . ..t e e e 5
5.4 Descriptions on characteristics and measurement methods ... s 6
54.1  Chemical composition content .6
5.4.2  Mineral composition content........ .6
5.4.3 Interlayer distance ... 7
54.4  Thickness ... 8
54.5  Aspectratio......e .9
5.4.6  BULK AENSTEY oo et 9
5.4.7  Cation exchange Capacity ...l e 9
5.4.8  L0SS 0N igNitioNn . e 9

5.4.9  Water absorption capacity
5.4.10 Moisture content

5.4.11 Brightness.........
5412 ColoUT . e
5.4.13 Methylene blue adsorption capacity
5.4.14 Cohesion COBTTICIONT ... oo
5.4.15 Tap density :
5.4.16  SPECIfiC SUITACE QI2a 1 . e 11
5417 Film formability o v
5.4.18 Electrical resis ivit
5419 MOGIIET TJ € oo 13
6 REPOTEIIIG ... 00 et
6.1 GBIIETAL . e
6.2 L O T I A L e
6.3 Measurcmen t results.......
6.4  Exam,le o table format
Annex A (inforinative) rYasic information on layered clay nanomaterials ... 16
Annex B (info1 mative) Organo-modified layered clay nanomaterials (Organoclay)..........c.cccnee 18
BIDIEOE AP IIY ... 20

© 1S0 2019 - All rights reserved iii


https://www.stdhive.com/standards/bs-pd-isots-21236-12019-pdf/

PD ISO/TS 21236-1:2019
ISO/TS 21236-1:2019(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 fo. the
different types of ISO documents should be noted. This document was drafted in accordance wich ti.2
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 1.2 suuject 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 Intrcduction 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 conveniri.ze c“users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the mcaning of ISO specific terms and
expressions related to conformity assessment, as well as inform~tio. about ISO's adherence to the
World Trade Organization (WTO) principles in the Technica! Berriess to Trade (TBT), see www.iso
.org/iso/foreword.html.

This document was prepared by Technical Committee ISO' TC 2293, Nanotechnologies.
Alist of all parts in the ISO/TS 21236 series can be found on the ISO website.

Any feedback or questions on this document shouiihe directed to the user’s national standards body. A
complete listing of these bodies can be found 2t w4 w.1so.org/members.html.
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Introduction

Layered clay nanomaterials are a subgroup of clay materials with the external dimension (thickness) or
the internal structural dimension (interlayer distance) in the nanoscale. Clay itself, as most important
group of layered nanostructured silicates, refers to naturally occurring or synthetic material composed
primarily of fine-grained minerals, which show plasticity through a variable range of water content
and will harden when fired or dried. The minerals found in clay are generally silicates of less than
2 micrometres in lateral size. Clays are very abundant at the earth's surface; they form rocks know:
as shales and are a major component in nearly all sedimentary rocks. The small size of the partic =5
and their unique crystal structures give clay materials special properties, including cation exch.nge
capabilities, plastic behaviour when wet, catalytic abilities, swelling behaviour, and low permeabuiie; 11,

Other than the structure and composition, there are several additional factors which are ‘mprtant in
determining the properties and applications of clays and clay nanomaterials (see Anne. A). These are
the mineral impurities, the presence of organic materials, the type and amount “*f e.haiigeable ions
and soluble salts, and the morphological aspectsl2l,

Natural and modified clays as layered structured minerals are very importarn' industrial materials.
In pristine form, clay materials are normally subnano spaced layers, stitictur’d in bundles and in
exfoliated state; they are nano-objects with thickness in the nanoscale while in intercalated form they
are structured nanomaterials with interlayer space in nanoscale.

Modification of clay with change in its characteristic such as its hydiophobicity, interlayer distance,
exchangeable ion, and surface connected groups leads to the ~x ension of its applications e.g. for high
performance nanocomposites, effective rheological modi{ier, or biomedical applications. A small
quantity of well dispersed intercalated or exfoliated vrgeno-iaodified layered clay nanomaterials in
polymeric composites (see Annex B) is proved to shov superior impacts on properties such as barrier,
tensile modulus, mechanical strength, and flame retzrdancy.

There are numerous industrial applications for la,zred clay nanomaterials. Purified and modified
clays are used as; coatings on paper to enhance whiteness and to allow the proper absorption of ink,
the life time extender of rubber in tires, i concrete, as catalysts in many industries. Moreover, they
can also be used in oil purification, pharn aceuticals, ceramic industry, soil stabilization, porcelains
and barriers for nuclear and chem'ca. wastes because of their cation-exchange capabilities, low
permeability, and long-term structuira stability. In addition, layered clay nanomaterials are utilized in
purification industries, in agricu turcl and food engineering applications, polymeric nanocomposites,
deodorizer, insecticide carriei,»nusticides carrier, drilling fluids, desiccant, detergents, plasticizer,
emulsion stabilizer, food acdi*ives, cosmetic applications, environmental remediation and many other
miscellaneous applicatinisl='2l;

For such a wide range of clay nanomaterial applications, various fundamental characteristics (as
shown in Table 1) p.>v undeniable roles. These characteristics are measured and reported by the
provider of theiayered ¢lay nanomaterials. In fact, the determinations of these fundamental and basic
characteristic.: wi facilitate the communication between sellers and buyers of these nanomaterials for
different apylications. These characteristics are considered for all industrial layered clay nanomaterial
applications such as nanocomposites, paper, ink, purification, and catalysts. In addition to fundamental
ckaraste sistics, presented in Table 1, some other optional characteristics of layered clay nanomaterials
as siown n Table 2 are measured and reported subject to the agreement between sellers and buyers.
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Nanotechnologies — Clay nanomaterials —

Part 1:
Specification of characteristics and measurement methods
for layered clay nanomaterials

1 Scope

This document specifies characteristics to be measured of layered clay nanomaterials in ~owder form
and chemically modified ones, and describes their relevant measurement methods

This document does not deal with health, safety and environmental issues.

2 Normative references

There are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following tern:s ar.d acrinitions 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://w ~v=v.clectropedia.org/

31
aspect ratio
ratio of the sheet length to the sheet vridth

[SOURCE: ISO 8336:2017,3.7.3)

3.2

bulk density

ratio of the mass ot an untapped powder sample and its volume including the contribution of the
interparticulatc void voiume

3.3
cation ~xcha. ge capacity
amonnt »f exchangeable cations per defined mass of clay nanomaterial sample

4
cla

ncturally occurring or synthetically manufactured material composed primarily of fine-grained
minerals, which is generally plastic at appropriate water contents and will harden when dried or fired

Note 1 to entry: Taken from Reference [3].
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