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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. s
electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, i'21 2.

The main task of technical committees is to prepare International Standards. Draft 'nternational
Standards adopted by the technical committees are circulated to the member bod’es ‘or voting.
Publication as an International Standard requires approval by at least 75 % of thu. meaber bodies
casting a vote.

In other circumstances, particularly when there is an urgent market requiremen- for such documents, a
technical committee may decide to publish other types of document:

an ISO Publicly Available Specification (ISO/PAS) represents a». ag:e~ment between technical
experts in an ISO working group and is accepted for publication it i approved by more than 50 %
of the members of the parent committee casting a vote;

an ISO Technical Specification (ISO/TS) represents an o i1ccment between the members of a
technical committee and is accepted for publication if it is.approved by 2/3 of the members of the
committee casting a vote.

An ISO/PAS or ISO/TS is reviewed after three years 1n o1 ler to decide whether it will be confirmed for
a further three years, revised to become an Interi atir nal Standard, or withdrawn. If the ISO/PAS or
ISO/TS is confirmed, it is reviewed again after a further three years, at which time it must either be
transformed into an International Standard ¢ be-withdrawn.

Attention is drawn to the possibility that zame of the elements of this document may be the subject of
patent rights. ISO shall not be held re/ ponsible for identifying any or all such patent rights.

ISO/TS 11931 was prepared by Te chiiical Committee ISO/TC 229, Nanotechnologies.
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Introduction

Calcium carbonate, CaC0O3z,iswidely usedin the paint,ink, building, paper, pharmaceutical and food industries.
The applications of this material are expected to increase with the development of nanoscale calcium
carbonate. Accordingly, there is a need to better define the characteristics of this material contributing
to its performance. This Technical Specification provides methods to determine chemical composition of
nanoscale calcium carbonate and three key parameters commonly used to characterize nanoscale calcium
carbonate: average crystallite size, average primary particle size and specific surface area.

Calcium carbonate has crystalline structures: calcite, aragonite and vaterite. However, only calcite is
widely used in commercial applications. Thus nanoscale calcium carbonate described in this Technical
Specification has the calcite crystal structure.

There are two kinds of commercial nanoscale calcium carbonate: ground calcium carbonate (G~C) ond
precipitated calcium carbonate (PCC). These two products have different characteristics st ch'¢s pa.ticle
shape and particle size distribution. The buyer and seller should be aware of the different clicracicristics
required for different applications.

X-ray diffraction (XRD) and transmission electron microscopy (TEM) methods are uz>d to measure
crystallite size and primary particle size, respectively. The Brunauer, Emmet axd Te'ler /. BET) method
is used to measure specific surface area.

Nanotechnology is a rapidly growing and evolving field. Users of this docui.;ent should maintain an
awareness of the legislative environment and latest developments ii. Er vironmental Health and Safety
regarding nanotechnology. These references may be of interest [1:12]. 2’ esponsibilities of users of this
document include the following: the seller is obliged to provide the »uyer with such environmental,
health and safety information as required by law. If the seller ar L 1ye. wish to assess the environmental,
safety or health risks of the material, they may refer to ISO/TKk *2685:2008[7] for further guidance.

This document may be used in conjunction with other applic=cion specific standards developed either
by ISO or other standards development bodies.

iv © ISO 2012 - All rights reserved


https://www.stdhive.com/standards/bs-pd-isots-119312012-pdf/

PD ISO/TS 11931:2012
TECHNICAL SPECIFICATION ISO/TS 11931:2012(E)

Nanotechnologies — Nanoscale calcium carbonate in
powder form — Characteristics and measurement

WARNING — Persons using this document should be familiar with normal laboratory practice, if
applicable. This document does not purportto address all of the safety concerns, ifany, associatzu
with its use. Itis the responsibility of the user to establish appropriate safety and health practic-s
and to ensure compliance with any regulatory requirements.

1 Scope

This Technical Specification provides requirements to describe the basic charact=ris:ics uf nanoscale
calcium carbonate in powder form relevant for applications in nanotechnology. It is intended to detail
the material specification necessary to use CaCO3 in the applications related tonanotechnology.

It does not cover characteristics specific for health and safety issues, and for s, ecific applications of
nanoscale CaCOs.

2 Normative references

The following referenced documents are indispensable for the ¢ apiication of this document. For dated
references, only the edition cited applies. For undated ref ‘rences, the latest edition of the referenced
document (including any amendments) applies.

ISO 3262-1, Extenders for paints — Specifications and methods of test — Part 1: Introduction and
general test methods

1SO 9277:2010, Determination of the specific surfac= area of solids by gas adsorption using the BET method
ISO 13322-1, Particle size analysis — Imagc.analysis methods — Part 1: Static image analysis methods

SO 14488, Particulate materials — Se mp.ing and sample splitting for the determination of particulate properties
[SO 14887, Sample preparation— 1\ispersing procedures for powders in liquids

[SO/TS 27687, Nanotechnnlc ~.es' — Terminology and definitions for nano-objects — Nanoparticle, nanofibre
and nanoplate

ISO 80004-1, Nanote ~hnc logies — Vocabulary — Part 1: Core terms

3 Terms, u=finitions and abbreviated terms

For the hurposes of this document, the terms, definitions and abbreviated terms given in ISO/TS 27687,
[S?/72.87004-1 and the following apply.

3.4

rausmission electron microscope (TEM)

instrument that produces magnified images or diffraction patterns of the sample by an electron beam
which passes through the sample and interacts with it

[ISO 29301:2010, definition 3.37]
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