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Foreword

:2012(E)

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.

ernational Standards are drafted in accordance with the rules given in the ISO/IEC Directiyes, Part 2.
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The main task of technical committees is to prepare International Standards. Draft’Int
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tedhnical committee may decide to publish other types of document:

an ISO Publicly Available Specification (ISO/PAS) represents an agreement between
experts in an ISO working group and is accepted for publication if it is approved by more
of the members of the parent committee casting a vote;

committee casting a vote.

An|ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be con
a further three years, revised to become an\liternational Standard, or withdrawn. If the I
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nsformed into an International Standard or be withdrawn.

ention is drawn to the possibility,that some of the elements of this document may be the
fent rights. [SO shall not be held responsible for identifying any or all such patent rights.

/TS 11931 was prepared(by Technical Committee ISO/TC 229, Nanotechnologies.

brnational

ndards adopted by the technical committees are circulated to the member,'bodies fpr voting.
blication as an International Standard requires approval by at least 75 %_of ,the member bodies

bther circumstances, particularly when there is an urgent market requitement for such do¢uments, a

technical
than 50 %

an ISO Technical Specification (ISO/TS) represent§.anh agreement between the menjbers of a
technical committee and is accepted for publication.if it is approved by 2/3 of the members of the

firmed for
5O/ PAS or

/TS is confirmed, it is reviewed again after a further three years, at which time it must either be

subject of
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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.

widely used in commercial applications. Thus nanoscale calcium carbonate described in this Techinj
Specificatjon has the calcite crystal structure.

There are|two kinds of commercial nanoscale calcium carbonate: ground calcium carbonate.(GCC) 3
precipitated calcium carbonate (PCC). These two products have different characteristics Sueh as parti
shape and|particle size distribution. The buyer and seller should be aware of the different'characterist
required for different applications.
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X-ray difffaction (XRD) and transmission electron microscopy (TEM) metheds are used to measire

crystallitg size and primary particle size, respectively. The Brunauer, Emmétand Teller (BET) metH
is used tomeasure specific surface area.

Nanotechpology is a rapidly growing and evolving field. Users of this document should maintain
awarenes} of the legislative environment and latest developmentsiin‘Environmental Health and Saf
regarding nanotechnology. These references may be of interest\{{-12]. Responsibilities of users of t
document include the following: the seller is obliged to provide the buyer with such environmen
health and safety information as required by law. If the selleror buyer wish to assess the environmen
safety or health risks of the material, they may refer to [ISO/TR 12885:2008(7] for further guidance.

This document may be used in conjunction with other application specific standards developed eit]
by ISO or pther standards development bodies.
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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, associated
with its use. Itis the responsibility of the user to establish appropriate safety and health practices

anfrtoenmsurecompliance withrany regutatory requirenrents—————————— ]
1| Scope

Thlis Technical Specification provides requirements to describe the basic characteristics of nanoscale
calcium carbonate in powder form relevant for applications in nanotechnology. It is intendefl to detail
th¢ material specification necessary to use CaCO3 in the applications relatedto nanotechnology.

It dloes not cover characteristics specific for health and safety issuesf{and for specific applications of
naposcale CaCOs.

2 | Normative references

Th£ following referenced documents are indispensable for the application of this document.|{For dated
reflerences, only the edition cited applies. For undated‘references, the latest edition of the rfeferenced
dofument (including any amendments) applies.

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

IS 9277:2010, Determination of the specific surface area of solids by gas adsorption using the BET method
ISQ 13322-1, Particle size analysis < Image analysis methods — Part 1: Static image analysis mgthods

IS() 14488, Particulate materials—-Sampling and sample splitting for the determination of particulatelproperties
IS 14887, Sample prepardtign — Dispersing procedures for powders in liquids

[SQ/TS 27687, Nanotechiologies — Terminology and definitions for nano-objects — Nanoparticle| nanofibre
angl nanoplate

ISQ 80004-1, Nanotechnologies — Vocabulary — Part 1: Core terms

3 | Terms, definitions and abbreviated terms

For the purposes of this document, the terms, definitions and abbreviated terms given in ISOATS 27687,
ISO/TS 80004-1 and the following apply.

31

transmission 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]

© IS0 2012 - All rights reserved 1
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3.2

X-Ray diffraction (XRD)

scattering in which the incident radiation is a beam of x-rays. The elastic scattering of the x-rays from
the electron clouds of atoms in a system produces a diffraction pattern that gives information about the
crystallographic structure

3.3
specific surface area
absolute surface area of the sample divided by sample mass

[ISO 9277:2010, definition 3 11]

3.4
precipitated calcium carbonate (PCC)
a synthetlic calcium carbonate, consisting of trigonal crystals (like those of calcite), or' rhompic
bipyramidal crystals (like those of aragonite)

[ISO 3262}6:1998, definition 3.1]

3.5
ground calcium carbonate (GCC)
calcium cqrbonate produced by grinding (attrition) natural calcium carbonate

3.6
primary particle
particle npt formed from a collection of smaller particles

Note 1 to gntry: The term typically refers to particles formed through nucleation from the vapour phase befpre
coagulatiof occurs.

[ISO/TR 27628:2007, definition 2.16]

4 Basic characteristics and measurement methods

For calciujm carbonate in powder form conforming to this Technical Specification, the following bdasic
character]stics should be measured and ‘reported. The necessary characteristics and correspondjng
measurement method are listed in Table 1.

Therequirements for magnitudes of measured characteristics should be agreed upon between interested
parties and the test results sheuld be reported complying with the requirement of Clause 6.

Table 1 — Basic characteristics with corresponding measurement methods

Characteristics Unit Measurement methods
Titration method (ISO 3262-1) or othgr
Mass firaction of calcium carbonate % (kg/kg) chemical analysis methods upon th¢g
agreement between interested partids
Average crystallite size nm XRD (Scherrer formula)
Average primary particle size nm TEM
Specific surface area m2/g BET method

NOTE1 The set of basic characteristics is evaluated in order to represent the nanoscale calcium carbonate in
powder form in terms of nano size-related features and its main ingredient.

NOTE 2  Additional characteristics relevant to specific applications may be specified depending on the intended
application and other related international standards.
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TE3 The detailed procedures for these measurement methods are not provided in this Technical
Specification. In order to obtain the measurement results required by the interested parties, the measurement

thods should be applied and managed under a well recognized quality system.

Sampling

Take a representative sample of the product to be tested, as described in ISO 14488.

6

Reporting

ThL test report shall contain at least the following information:

6.1

6.2

6.3
co\

6.4

6.5

6.5

Reference to this Technical Specification, i.e. ISO/TS 11931.
Identification (product name, chemical name).

Samples description (source of nanoscale calcium carbonate, batch number or lo
intry of origin).

Laboratory (name of testing laboratory).
Results.

.1 Measurement results of basic characteristics,dnd their measurement methods required

(for TEM, also report the number of particles used-in the determination of the average size

de

6.5

6.6

iation of measurement results and details opsmeasurement method for TEM method).
.2 Measurement uncertainty (subjectto the agreement between users, suppliers and regi

Additional information (if any).

[ number,

in Table 1
standard

hlators).

© IS0 2012 - All rights reserved


https://standardsiso.com/api/?name=23223ce8aa9a0d5222d509bba6793919

ISO/TS 11931:2012(E)

Bibliography

CAN/CSA-Q850-97 — Risk Management: Guideline for Decision makers

Consumer Product Safety Commission. Handbook for Manufacturing Safer Consumer Products.
July2006, www.cpsc.gov/businfo/intl/handbookenglishaug05.pdf

Consumer Product Safety Commission. Recall handbook, May 1999, www.cpsc.
go 1/DTI(‘”\TE'O [O9N0ND hia]

] DOOTINT ] OO UZSITCIITT

EC| Guidelines for the notification of Dangerous Consumer Products to the Competent Authorities
of the Member States by Producers and Distributors in Accordance with Article 5(3) of Directjve
20P1/95/EC ec.europa.eu/consumers/cons_safe/prod_safe/guidelines_documents-pdf

Eufopean Commission. Risk  Assessment Guidelines for non-food Consumer
Prpducts, Draft for Consultation, August 2008. http://ec.europa.eu/consumers/
iptp/risk_assesment_guidelines_non_food.pdf

IE(’s Advisory Committee on Safety — Development of a standdrd for safety related rjisk
asgessment in the area of low voltage

ISQ/TR 12885:2008, Nanotechnologies — Health and safety~practices in occupational settipgs
relpvant to nanotechnologies

ISQ/IEC Guide 51 — Safety aspects — Guidelines for their~inclusion in standards
ISQ/IEC Guide 50 — Safety aspects — Guidelines for.child safety

ISQ/IEC Guide 71 — Guidelines for standards dévelopers to address the needs of older persons dnd
petsons with disabilities

IS) Guide 73 — Risk management — Vogabulary
Stdncert, Product Safety Framework)www.stancert.com/psf/.pdf

EN 13925-1:2003, Non-destructive testing — X-ray diffraction from polycrystalline and amorphus
mdterials — Part 1:Generalprinciples

EN 13925-2:2003, Non-destructive testing — X-ray diffraction from polycrystalline and amorph@us
mdterials — Part 2:Praocedures

EN 13925-3:2005,"Non destructive testing — X ray diffraction from polycrystalline and amorph@us
mdterials —-Part 3:Instruments

Sayitzky.A.,Golay M., Smoothing and differentiation data by simplified least squares procedurjes.
Anfalytical Chemistry, 36(8), 1964, pp. 1627-1639

RACHINGER W.A. A Correction for the a; az Doublet in the Measurement of Widths of X-ray
Diffraction Lines. J. Sci. Instrum., 25 (7), 1948, pp. 254-259

Jones, FW. The Measurement of Particle Size by the X-Ray Method, Proc. Roy. Soc. London, Series
A, 166(924), 1938, pp. 16-48

Taurozzi ].S., HACKLEY V.A., WIESNER M.R. Ultrasonic dispersion of nanoparticles for
environmental, health and safety assessment-issues and recommendations. Nanotoxicology,
5(4), 2011, pp. 711-729

[SO 3262-6:1998, Extenders for paints — Specifications and methods of test — Part 6: Precipitated
calcium carbonate

© ISO 2012 - All rights reserved


http://www.cpsc.gov/businfo/intl/handbookenglishaug05.pdf
http://www.cpsc.gov/BUSINFO/8002.html
http://www.cpsc.gov/BUSINFO/8002.html
http://ec.europa.eu/consumers/cons_safe/prod_safe/guidelines_documents.pdf
http://ec.europa.eu/consumers/ipm/risk_assesment_guidelines_non_food.pdf
http://ec.europa.eu/consumers/ipm/risk_assesment_guidelines_non_food.pdf
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=52093&commid=381983
http://www.stancert.com/psf/.pdf
https://standardsiso.com/api/?name=23223ce8aa9a0d5222d509bba6793919

	Section sec_1
	Section sec_2
	Section sec_3
	Section sec_4
	Table tab_1
	Section sec_5
	Section sec_6
	Section sec_6.1
	Section sec_6.2
	Section sec_6.3
	Section sec_6.4
	Section sec_6.5
	Section sec_6.5.1
	Section sec_6.5.2
	Section sec_6.6
	Reference ref_1
	Reference ref_2
	Reference ref_3
	Reference ref_4
	Reference ref_5
	Reference ref_6
	Reference ref_7
	Reference ref_8
	Reference ref_9
	Reference ref_10
	Reference ref_11
	Reference ref_12
	Reference ref_13
	Reference ref_14
	Reference ref_15
	Reference ref_16
	Reference ref_17
	Reference ref_18
	Reference ref_19
	Reference ref_20
	Reference ref_21
	Reference ref_22
	Reference ref_23
	Reference ref_24

