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Keeping Standards up-to-date 

Standards are living documents which reflect progress in science, technology and 
systems. To maintain their currency, all Standards are periodically reviewed, and 
new editions are published. Between editions, amendments may be issued. 
Standards may also be withdrawn. It is important that readers assure themselves 
they are using a current Standard, which should include any amendments which 
may have been published since the Standard was purchased. 

Detailed information about Standards can be found by visiting the Standards Web 
Shop at www.standards.com.au and looking up the relevant Standard in the on-line 
catalogue. 

Alternatively, the printed Catalogue provides information current at 1 January each 
year, and the monthly magazine, The Global Standard, has a full listing of revisions 
and amendments published each month. 

Australian StandardsTM and other products and services developed by Standards 
Australia are published and distributed under contract by SAI Global, which 
operates the Standards Web Shop. 

We also welcome suggestions for improvement in our Standards, and especially 
encourage readers to notify us immediately of any apparent inaccuracies or 
ambiguities. Contact us via email at mail@standards.org.au, or write to the Chief 
Executive, Standards Australia International Ltd, GPO Box 5420, Sydney, NSW 
2001. 

 

This Standard was issued in draft form for comment as DR 02125.

A
cc

es
se

d 
by

 M
O

N
A

S
H

 U
N

IV
E

R
S

IT
Y

 L
IB

R
A

R
Y

 o
n 

16
 J

un
 2

01
5 

(D
oc

um
en

t c
ur

re
nc

y 
no

t g
ua

ra
nt

ee
d 

w
he

n 
pr

in
te

d)

Full document details: AS 4964-2004

http://www.avadocuments.com/doc/as-4964-2004
http://www.avadocuments.com/doc/as-4964-2004


AS 4964—2004 

Australian Standard™ 

Method for the qualitative identification 
of asbestos in bulk samples 

First published as AS 4964—2004. 

COPYRIGHT 

© Standards Australia International 

All rights are reserved. No part of this work may be reproduced or copied in any form or by any 
means, electronic or mechanical, including photocopying, without the written permission of the 
publisher. 

Published by Standards Australia International Ltd 
GPO Box 5420, Sydney, NSW 2001, Australia 

ISBN 0 7337 5851 7 

A
cc

es
se

d 
by

 M
O

N
A

S
H

 U
N

IV
E

R
S

IT
Y

 L
IB

R
A

R
Y

 o
n 

16
 J

un
 2

01
5 

(D
oc

um
en

t c
ur

re
nc

y 
no

t g
ua

ra
nt

ee
d 

w
he

n 
pr

in
te

d)

Full document details: AS 4964-2004

http://www.avadocuments.com/doc/as-4964-2004
http://www.avadocuments.com/doc/as-4964-2004


AS 4964—2004 2 

 

 

PREFACE 

This Standard was prepared by Standards Australia Committee CH-031 Methods for the 

Examination of Workplace Atmospheres from a NATA Guidance Note - Identification of 

Asbestos in Bulk Samples compiled by NATA’s Occupational Hygiene Technical Group. 

The Standard describes polarized light microscopy (PLM) as the primary technique for 

identification because of its simplicity, low cost, relevance and detection limits. The 

determination of principal refractive indices by dispersion staining (DS) on its own is not 

sufficient and needs to be used in conjunction with various other optical properties using 

PLM. 

The Standard sets out relatively simple aspects of sample preparation and PLM that enable 

a large proportion of commercial samples to be identified, even though some samples will 

be difficult or impossible to analyze. These samples may require the use of an independent 

confirming technique such as infrared spectroscopy, X-ray diffraction, scanning electron 

microscopy or transmission electron microscopy, if PLM fails to give an unequivocal 

identification, or they require more complex sample preparation.  

The Committee considers analysts inexperienced in asbestos identification should not 

undertake work in this area without making personal contact with an experienced 

occupational hygienist or analyst to obtain training in the technique involved. Internal and 

external quality assurance testing should be used to help ensure the continuing competency 

of analysts. 

The procedure has the following known limitations: 

(a) PLM is a qualitative technique only. 

(b) It does not cover the identification of airborne and water-borne asbestos. 

(c) Most samples of tremolite, actinolite and anthophyllite show a wide range of optical 

properties and can not be equivocally identified by PLM and dispersion staining. 

(d) For valid asbestos identification there must be sufficient sample of the unknown 

fibres for them to exceed the practical detection limit of the technique used. To report 

‘trace’ levels using confirming techniques the fibres must be observed at ‘trace’ 

levels by PLM, because of the difference in detection limits between the techniques. 

Appendix A discusses some of these differences. 

The United Kingdom Health and Safety Executive (HSE) Method for the Determination of 

Hazardous Substances (MDHS77, June 1994), ‘Asbestos in Bulk Materials - Sampling and 

Identification by Polarized Light Microscopy’, can be used for guidance. Refer to Appendix 

B for minor adaptations for Australian conditions that should be applied to MDHS77, as 

well as additional techniques comments on the technique. 

No attempt has been made in the Standard to quantify the amount of asbestos present apart 

from the descriptive terms ‘asbestos detected’, ‘trace asbestos detected’ or ‘no asbestos 

detected’. The Committee considered that quantification of the technique would not be 

practicable, and not required in most situations. More complicated analysis may be 

prohibitively costly without yielding any more practical information. It was considered the 

qualitative terms would be sufficient for a risk assessment to be made. 

This Standard incorporates principles set out in the NATA publication ISO/IEC 17025 

Application Document, Supplementary Requirements for Accreditation  in the Field of 

Chemical Testing. 

The term ‘informative’ has been used in this Standard to define the application of the 

appendix to which it applies. An ‘informative’ appendix is only for information and 

guidance. 
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 Standards Australia  www.standards.com.au 

STANDARDS AUSTRALIA 
 

Australian Standard 

Method for the qualitative identification of asbestos in bulk samples 
 

1   SCOPE 

This Standard sets out a method for the qualitative identification of amosite, crocidolite and 

chrysotile in bulk samples by polarized light microscopy (PLM) and dispersion staining 

(DS) techniques. It does not cover the identification of airborne and water-borne asbestos. 

The techniques used in this Standard ensure that -  

(a) either homogeneous or non-homogenous matter can be analysed; 

(b) fibres are able to be differentiated from the parent mineral; 

(c) chrysotile, amosite and crocidolite asbestos fibres are able to be unequivocally 

identified; and 

(d) the practical limit of detection can be determined as a part of the method validation. 

2   OBJECTIVE 

The objective of the Standard is to provide laboratories with a method of qualitative 

identification of amosite, crocidolite and chrysotile asbestos in bulk samples by polarized 

light microscopy (PLM) and dispersion staining (DS) techniques. Bulk samples include 

building materials, soils and ores. 

3   REFERENCED DOCUMENTS 

The following documents are referred to in this Standard: 

AS  

4433 Guide to the sampling of particulate materials 

4433.1 Part 1: Sampling procedures 

AS  

4482 Guide to the sampling and investigation of potentially contaminated soil 

4482.1 Part 1: Non-volatile and semi-volatile compounds 

ISO   

3082 Iron ores - Sampling and sample preparation procedures 

BS   

1377 Methods of test for soils for civil engineering purposes.  

1377-1 Part 1: General requirements and sample preparation 

BS EN   

932 Tests for general properties of aggregates 

932-1 Part 1: Methods for sampling 

NOTE: Additional reading is listed in Appendix E. 

4   DEFINITIONS 

For the purpose of this Standard, the definitions below apply. 

A
cc

es
se

d 
by

 M
O

N
A

S
H

 U
N

IV
E

R
S

IT
Y

 L
IB

R
A

R
Y

 o
n 

16
 J

un
 2

01
5 

(D
oc

um
en

t c
ur

re
nc

y 
no

t g
ua

ra
nt

ee
d 

w
he

n 
pr

in
te

d)

Full document details: AS 4964-2004

http://www.avadocuments.com/doc/as-4964-2004
http://www.avadocuments.com/doc/as-4964-2004


 5 AS 4964—2004 

 

www.standards.com.au   Standards Australia 

4.1   Asbestos 

A group of silicate minerals belonging to the serpentine and amphibole mineral groups 

which have crystallized in the asbestiform habit, causing them to be easily separated into 

long, thin, flexible, strong fibres when crushed or processed. 

The Chemical Abstracts Service Registry Numbers of the most common asbestos varieties 

are: 

Asbestos variety CAS No. 

Chrysotile 12001-29-5 

Crocidolite 12001-28-4 

Grunerite asbestos (amosite) 12172-73-5 

Anthophyllite asbestos 77536-67-5 

Tremolite asbestos 77536-68-6 

Actinolite asbestos 77536-66-4 

Morphological features of observed asbestos fibres are: 

(a) Many particles with aspect ratios (i.e. length to width ratios) ranging from 20:1 to 

100:1 or higher for particles >5 micrometres in length. Bundles of fibres may have 

lower aspect ratios. 

(b) Sets of fibre bundles generally less than 0.5, but always less than 1.0 micrometres in 

width, unless in thick bundles. 

(c) In addition to the mandatory fibrillar crystal growth, one or more, and preferably 

three of the following aspects: 

(i) Parallel fibres occurring in bundles. 

(ii) Fibre bundles displaying splayed ends. 

(iii) Matted masses of individual fibres. 

(iv) Fibres showing characteristic curvature. 

4.2   Bonded asbestos materials 

Any material that contains asbestos, other than friable asbestos materials.  

NOTE: Bonded asbestos materials include asbestos-cement, vinyl-asbestos floor tiles, asbestos 

brake linings and asbestos roof felt, and other materials where the asbestos is generally ‘locked’ 

into the matrix of the material.  

4.3   Bulk samples 

Manufactured or processed products, including solid and dust matrices, or naturally 

occurring materials such as ores and soils. 

4.4   Friable asbestos materials 

Any material that contains asbestos and is in the form of a powder or can be crumbled, 

pulverized or reduced to powder by hand pressure when dry.  

NOTE: Friable asbestos materials include asbestos lagging and sprayed asbestos insulation. 

4.5   Homogeneous samples 

Bulk samples that exhibit a more or less uniform distribution of fibres (of any type) through 

the entire sample, or in each discernibly discrete layer of the sample. 

NOTE: Examples include sprayed asbestos, asbestos-cement, asbestos pipe lagging, asbestos 

millboard, asbestos-containing mastic, vinyl-asbestos floor tiles, and asbestos-containing sprayed 

vermiculite. 
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4.6   Non-homogeneous samples 

Bulk samples containing small, discrete amounts of asbestos distributed unevenly in a large 

body of non-asbestos material. 

NOTE: Examples include floor sweepings, dust collected with a vacuum cleaner, soil samples, 

ore samples, and non-asbestos fibres or dust ‘contaminated’ with asbestos. 

4.7   Respirable asbestos fibres 

Asbestos fibres less than 3 micrometres in width, and greater than 5 micrometres in length, 

and with a length to width ratio greater than 3 to 1. 

5   REAGENTS 

5.1   Refractive index (RI) fluids 

Fluids validated as having a stable and defined refractive index suitable for preparation of 

microscope slides. 

5.2   Dissolution agents 

Miscellaneous reagents that may be necessary to use to dissolve specific matrices. 

Examples include acetic acid, alkali, detergents and organic solvents. 

6   APPARATUS 

6.1   Agate mortar and pestle 

6.2   Furnace 

A furnace capable of maintaining a temperature of 400 ±30°C. 

6.3      Polarized light microscope (PLM) and dispersion staining (DS) 

A microscope with a polarizer, analyzer, first order red plate, a rotating stage fitted with X-

Y controls, and a dispersion staining objective (10×) incorporating a central stop. The 

polarizer, analyser, and first order red plate shall be capable of being used independently of 

each other. 

6.4   Sample handling tools 

Examples include non-serrated tweezers and dissecting needles or similar. 

6.5   Stereo-microscope 

A suitable stereo-microscope (preferably of a zoom type) or microscope with equivalent 

features, capable of low power magnification (5–10×) and high power (30–80×). The 

illumination system shall be capable of providing adequate illumination, especially at high 

magnifications, and have adjustable intensity.  

6.6   Test sieve 

Chosen as appropriate. 

7   SAMPLING 

When a laboratory is not responsible for sampling, it should attempt to inform the client of 

the need for representative samples so as to ensure valid results. 

NOTE: When laboratory staff are responsible for sampling, the points in Appendix C should be 

followed. 
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8   PROCEDURE FOR BULK SAMPLE IDENTIFICATION 

8.1   General examination 

The sample or representative sub-sample should be examined in its entirety using a stereo-

microscope, the naked eye or magnifying lens so as to classify it as homogeneous or non-

homogeneous in appearance and composition. Identifiably separate layers should be treated 

as sub-samples. 

NOTE: The procedure to be followed is briefly summarized in Appendix D. 

8.2   Classification 

8.2.1   Homogeneous samples 

The examination and subsequent classification of fibres from the sample (see Note on 

representative sampling) shall be carried out as follows: 

(a) Examine the sample or sub-sample by eye and with a low power stereo-microscope to 

observe and record the presence and nature of any separate layers. 

(b) Take sub-samples of each constituent layer of the sample. 

(c) Use a low power stereo-microscope to examine each sample and sub-sample in its 

entirety for evidence of fibres, increasing the magnification where necessary. 

Separate out the fibre clumps. 

(d) If possible, tease the fibre clumps apart using dissecting needles or tweezers and 

visually classify the fibres into separate groups by means of colour and morphology, 

for examination by high power stereo-microscopy and later identification by PLM and 

DS. 

NOTE: If the sample is large, i.e. more than about 100 g, it will usually be necessary to reduce its 

size to that it can be thoroughly examined. Valid sub-sampling procedures that are fully 

documented should be applied so as to ensure that the sub-sample to be analysed accurately 

represents the sample received. For example, the sample can be split into a smaller representative 

sample as in ISO 3082, BS EN 932-1 or BS 1337-1. 

8.2.2   Non-homogeneous samples (excluding soils and ores) 

The examination and subsequent classification of fibres from the sample shall be carried out 

as follows: 

(a) Examine the entire sample by stereo-microscope after ensuring that it is spread out to 

a thickness of no more than approximately 3 to 5 mm, depending upon the type of 

material. 

(b) Examine the sample with a combination of low and high power stereo-microscopic 

examination, to locate fibrous material. 

(c) Extract fibrous material from the sample for identification by PLM and DS. 

NOTES:  

1 ‘Trace’ analysis of a difficult non-homogeneous sample may not be possible due to the 

presence of interfering substances. 

2 In general, it is not possible to reduce the size of a non-homogeneous sample in a 

representative manner, without the potential of discarding the only part of the sample that 

contains some asbestos. Otherwise the responsibility of ‘reducing’ a sample should be 

given to the client. If any small bundles of asbestos are to be taken from these samples, 

analysed, and reported without appropriate qualifying remarks, this could lead to a false 

impression of a high asbestos content in the sample. 
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