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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 of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maint

des

different types of ISO documents should be noted. This document was drafted in accordan
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 documenb may be the
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on thhe ISO list of patent declarations received (see www.iso.org/patents}):
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cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria hee

ent rights. ISO shall not be held responsible for identifying any or all such'patent rightg

Stitute an endorsement.

an explanation on the meaning of ISO specific terms and expressions related to
bssment, as well as information about I1SO’s adherence to the WTO principles in thg
riers to Trade (TBT) see the following URL: Forewerd - Supplementary information

committee responsible for this document is ISO/TC 146, Air quality, Subcommittee SC
ospheres.

Part 1: Sampling and qualitative determination of asbestos in commercial bulk materials
Part 2: Quantitative determination of asbestos by gravimetric and microscopical methods

Part 3: Quantitative determination of asbestos by X-ray diffraction method
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Introduction

In the past, asbestos was used in a wide range of products. Materials containing high proportions
of asbestos were used in buildings and in industry for fireproofing, thermal insulation and acoustic
insulation. Asbestos was also used to reinforce materials and to improve fracture and bending
characteristics. A large proportion of the asbestos produced was used in asbestos-cement products.
These include flat sheets, tiles and corrugated sheets for roofing, pipes and open troughs for collection
of rainwater and pressure pipes for supply of potable water. Asbestos was also incorporated into
products such as decorative coatings and plasters, glues, sealants and resins, floor tiles, gaskets and
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o In some products, asbestos was incorporated to modify rheological properties, for exa
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1facture of ceiling tile panels and oil drilling muds.

asbestos concentration in some products can be very high and in some cases apptroag
other products the concentrations of asbestos used were significantly lower,-and o

pnly a few known materials in which the asbestos concentration used was’less than 1
sives, sealing compounds and fillers were manufactured in which asbestos concentrat
" than 1 %. There are no known commercially manufactured materials in which any
Imon asbestos varieties (chrysotile, amosite, crocidolite or anthophyllite) was intention|
ncentrations lower than 0,1 %.

1 specifies the procedures for collection of samples and gudlitative analysis of asbestg
1 bulk materials using microscopical methods such as¢polarized light microscopy (Pl
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ISO 22262 specifies the analytical procedures for.the quantitative determination of asbe

to be “poskible peaks of asbestes”, assumed to represent the asbestos detected during analysi
ISO 22262+1. However, if noh-asbestiform serpentine or non-asbestiform amphibole minerals
present in[ the sample matrix, the “possible peaks of asbestos” will represent them. Accordiy
this methdd is not intended for application to samples in which non-asbestiform serpentine or 1
asbestiform amphibole minerals are present.

A conventipnal XRD*method, which employs a powder sample mounted in a powder specimen ho|der
and a scintjillationcounter, can quantify a crystalline material at a concentration of approximately 1 %.
The XRD njethod using a substrate standard mass absorptlon correction method employed in thls part
of ISO 2226 R t mg
on a membrane filter of 2 cm?2 area [0,01 mg/fllter (2 cm?2)] as shown in References [13] and [14] The
amount of sample on the filter is limited to 15 mg due to the limit of the X-ray absorption correction. In
this method, gravimetric matrix reduction procedures are used to reduce the matrix constituents and
interference minerals in a 100 mg comminuted sample. When the matrix reduction achieves a residual
ratio of 10 % or lower, the XRD method can provide a limit of detection of 0,01 wt% and the limit of
quantification can be as low as 0,03 wt%. When the matrix reduction is less effective and the residual
ratio is over 10 % of the initial 100 mg sample, a sub-divided 10 mg to 15 mg sample is taken from the
residual sample. In the case where none or very little of the matrix is reduced, the limit of detection can
increase up to approximately 0,1 % and the limit of quantification can increase up to approximately
0,3 %. When matrix reduction achieves a residual ratio of approximately 30 % of the original weight, the
limit of quantification is approximately 0,1 %. These limits of detection and quantification are further
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degraded if interference X-ray peaks or high background X-ray intensities from matrix materials are
present.

The XRD method specified in this part of ISO 22262 is based on NIOSH 9000-1/7[16], NIOSH
7500-1/10[17], EPA/600/R-93/116[18] and JIS A 1481-3.[19]
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Scope

5 part of ISO 22262 is primarily intended for quantitative analysis of samples-in which af
h identified at estimated mass fractions lower than approximately 5 % by weight.

of simple procedures of ashing and/or acid treatment prior to XRD quantification.

5 part of ISO 22262 is applicable to the asbestos-containing matérials identified in ISO 23
pwing are examples of sample matrices:

any building materials in which asbestos was detected by the analysis in [SO 22262-1;

resilient floor tiles, asphaltic materials, roofing felts.ahd any other materials in which
embedded in an organic matrix and in which asbestos was detected when using ISO 222

wall and ceiling plasters, with or without aggregate, in which asbestos was detected ¥
1SO 22262-1.

bn-asbestiform serpentine or non-asbestiform amphibole minerals are included in the
peaks that are assumed to be “pessible peaks of asbestos” will represent these min
hod is not for application to natural minerals that may contain asbestos or any prd
rporate such natural minerals. This method is intended only for application to buildiy
ples that contain deliberatelyradded commercial grade asbestos including tremolite asbg

5 part of ISO 22262 is iritended for use by analysts who are familiar with X-ray diffractic

L of ISO 22262 to provide basic instruction in the fundamental analytical procedures.

Normative references

following documents, in whole or in part, are normatively referenced in this documsg

bestos has

5 part of ISO 22262 extends the applicability and limit of detection offqudntitative analysis by the

262-1. The

hsbestos is
62-1;

vhen using

matrix, the
erals. This
ducts that
g material
stos.

n methods

the other analytical pnocedures specified in the References [5] and [6]. It is not the interftion of this

nt and are

spensable for its application. For dated references, only the edition cited applies. F¢r undated

v

rences, the latest edition of the referenced document (including any amendments) applig

[SO 22262-1:2012, Air quality — Bulk materials — Part 1: Sampling and qualitative determination of
asbestos in commercial bulk materials

[SO 22262-2:2014, Air quality — Bulk materials — Part 2: Quantitative determination of asbestos by
gravimetric and microscopical methods

3

For

Terms and definitions

the purpose of this document, the following terms and definitions apply.
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3.1

asbestiform
specific type of mineral fibrosity in which the fibres and fibrils possess high tensile strength and

flexibility
[SOURCE: I

3.2
asbestos

S0 13794:1999, 2.6]

term applied to a group of silicate minerals belonging to the serpentine and amphibole groups which
have crystallized in the asbestiform habit, causing them to be easily separated into long, thin, flexible,

strong fibr

Note 1 to ey
chrysotile (|
asbestos (7
of asbestifo

es when crushed or processed

try: The Chemical Abstracts Service Registry Numbers of the most common asbestos varieties
12001-29-5), crocidolite (12001-28-4), grunerite asbestos (Amosite) (12172-73-5),-anthophy
F536-67-5), tremolite asbestos (77536-68-6) and actinolite asbestos (77536-66-4); Other varig

such as vermiculite and talc.

[SOURCE: I
3.3

SO 13794:1999, 2.7, modified]

comminuted sample

analytical

3.4

sample prepared by comminution and sieving of the originalsample

gravimetific matrix reduction

procedure

in which constituents of a material are selectively@dissolved or otherwise separated, leay

aresidue i which any asbestos present in the original material is concentrated

[SOURCE: 1

3.5
integral i
peak area

3.6

limit of de|
weight of a
conditions

SO 22262-2:2014, 3.22]

tensity
fount (integral count) of a desigmated XRD peak after subtracting the background area

tection

shown in Annex A

Noteltoe

3.7

ry: Expressed as‘apercentage mass fraction of the original sample.

limit of qulantification
weight of akbestoson a filtered sample for which the integral intensity of the XRD peak can be measy

Note 1 to dnfry:" Expressed as a percentage mass fraction of the original sample. Limit of quantificatig

are:
llite
ties

'm amphibole, such as richterite asbestos and winchite asbestos[20], are also foundiin’some products

ring

sbestos on a filtered sample which produces a detectable XRD peak under the measurenjent

red

n is

: 1 1 4] L PR TN TR DT
ConVentlonauy eXpresseaastThnree eSS e it oracteCtion:

3.8
matrix

materials in a bulk sample within which fibres are dispersed

[SOURCE: 1
39

S0 22262-1:2012, 2.36, modified]

original sample
sample taken from a building material product which was analysed using ISO 22262-1

© ISO 2016 - All rights reserved
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3.10
residual ratio
reduction ratio (percent) achieved by gravimetric matrix reduction of the comminuted sample

3.11

residual sample
analytical sample remaining after treatment with formic acid or other appropriate treatment to remove
matrix constituents

3.12
standard uncertainty

uncertainty of the result of a measurement expressed as a standard deviation

[SOPRCE: ISO 20988:2007, 3.2]

31

sub-residual sample

an

4

Thi
frag
are
The
low
the

(LOD) is 0,1 % and the limit of quantification (LQQ) is 0,3 %. When lower values of the res

can
can
for

are

5

Thi
0,01
the
gra
min
red
asb
Int
Wh

ytical sub-sample taken from the residual sample for analysis when the residual ratio ex

Range

5 part of ISO 22262 is for application to building material samples and the target range fg
tion of asbestos is from 0,1 % to 5 %. In this method, gravimetric matrix reduction |}
used to reduce the matrix constituents and interferencéuninerals in a 100 mg comminuf
re is no upper limitation for quantification; this XRD,method can quantify asbestos up to
er end of the range depends on the residual ratio gbtained by the matrix reduction meth
matrix reduction method is not effective and 100-% of the sample remains, the limit o

be achieved, the LOD and LOQ can decreasé’to 0,01 % or smaller. However, the LOD an
be obtained during analyses of actual building materials also depends on the X-ray pe

hnalysis and whether interference X-ray-peaks or high-intensity background from matri
present.

Limit of quantification

mg asbestos in a 10" mg sample on a filter of area 2 cm2. The maximum sample weigh

reeds 15 %

r the mass
brocedures
ed sample.
100 %. The
ods. When
f detection
idual ratio
d LOQ that
hk selected
X materials

5 XRD method can dete€t 0,01 mg asbestos in a 10 mg sample on a filter of area 2 cm?2 and quantify

L for which

X-ray absorption can be corrected is approximately 15 mg on a filter of area 2 cmZ. In th
Vimetric matrix reduction procedures are used to reduce the matrix constituents and i

the

is method,
terference

erals in a 100\mg comminuted sample. When a 100 mg sample containing 0,01 mg asbestos is
iced by matrix reduction to 10 mg (residual ratio: 10 %), the XRD method can detect the 0,01 mg
pstos on'the filter. Consequently, 0,01 % asbestos in the original sample of 100 mg can b detected.
his case, the LOD and LOQ of the XRD method are approximately 0,01 % and 0,03 %, rgspectively.
en the matrix reduction methods are less effective and more than 15 mg of the sample remains,
LOD and LOQ can increase up to 0,1 % and 0,3 %, respectively. An LOQ of approximatgly 0,1 % is

achieved when the sample is reduced to approximately 30 % by the matrix reduction methods.

The LOD and LOQ that can be achieved during analysis of actual building materials depend on the

following:

a) the type of asbestos being analysed;

b) whether a secondary peak is being measured because the primary peak has overlapping peaks;

c) the differences between the source of asbestos in the sample and that of the standard asbestos
reference material used to derive the working curve;

d) the extent to which gravimetric matrix reduction can remove matrix materials;

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=16d108a17c6cf1f62fa9e0e345f2d18a

IS0 22262-3:2016(E)

e) the presence of interference X-ray peaks or high backgrounds from matrix materials;

f) the power of the X-ray generator and the type of X-ray detector used.

6 Symbols and abbreviated terms

mi weight of comminuted sample at the time of X-ray quantitative analysis (mg)

my weight of residual sample at the time of X-ray quantitative analysis (mg)

m3 weight of sub-residual sample at the time of X-ray quantitative analysis (mg)

As wEight of asbestos in the residual sample, derived from working curve (mg)

Wi agbestos mass fraction of one analytical sample (%)

Wy agbestos mass fraction of one sub-residual sample (%)

w agbestos mass fraction in building material products or other products (%)

r wEight loss ratio after heat treatment for a sample containing organic constituents

% integral X-ray diffraction intensity in counts

Si standard deviation of integral X-ray diffraction intensity.ofi times

a giladient of working curve

Wk lowver limit of detection of asbestos mass fraction (%)

Wt lower limit of determination of asbestos mass fraction (%)

XRD X{ray powder diffraction

7 Requjrements for quantification

A prerequisite for use of this part of ISO 22262 is that the sample shall have been examined u$ing
ISO 2226211.

Quantification of asbestos deyond the estimate of mass fraction achieved using ISO 22262-1 may|not
be necessdry, depending\on the applicable regulatory limit for definition of an asbestos-contaifing
material, the variety of dsbestos identified and whether the sample can be recognized as a manufactyred
product. Chmmon regulatory definitions of asbestos-containing materials range from “presence offany
asbestos” o >0,1'%;, >0,5 % to >1 % by mass fraction of one or more of the regulated asbestos varieties.

For many bullksamples analysed using ISO 22262-1, it is intuitively obvious to an experienced anaflyst
that the agdbeStos mass fraction far exceeds these mass fraction limits. In the case of these types of
samples, an experienced analyst can also confidently determine that the asbestos mass fraction is
well below these regulatory limits. More precise quantification of asbestos in these types of samples
is unnecessary, since a more precise and significantly more expensive determination of the asbestos
mass fraction will neither change the regulatory status of the asbestos-containing material nor any
subsequent decisions concerning its treatment. Annex C shows a tabulation of most asbestos-containing
materials, the variety of asbestos used in these materials and the range of asbestos mass fraction that
may be present. Annex C also indicates whether, in general, the estimate of asbestos mass fraction
provided by the use of ISO 22262-1 is sufficient to establish the regulatory status of the material or
whether quantification of asbestos by this part of ISO 22262 is necessary. The analyst should refer to
Annex C for guidance on the probable asbestos mass fractions in specific classes of product and the
optimum analytical procedure to obtain a reliable result.

4 © IS0 2016 - All rights reserved
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Asbestos was never deliberately incorporated for any functional purpose into commercially
manufactured asbestos-containing materials at mass fractions lower than 0,1 %. Accordingly, if any
one or more of the commercial asbestos varieties (chrysotile, amosite, crocidolite or anthophyllite)
is detected in a manufactured product, the assumption can be made that asbestos is present in the
product at a mass fraction exceeding 0,1 %. Therefore, if the regulatory definition of an asbestos-
containing material in a jurisdiction is either “presence of any asbestos” or greater than 0,1 %, then
detection of one or more of the commercial asbestos varieties in a recognizable manufactured product
automatically defines the regulatory status of the material. If the regulatory definition is either 0,5 %
or 1 % and the mass fraction of asbestos is estimated to be lower than approximately 5 %, then more
precise quantification is necessary to guarantee the regulatory status of the material.

Detpction of tremolite, actinolite or richterite/winchite in a material does not allow anyGagsumptions
to He made regarding the asbestos mass fraction because these asbestos varieties were, in general, not
deliberately added to the products. Rather, they generally occur as accessory minerals’in Jome of the
conktituents used to manufacture products. Since the non-asbestiform analogues_of the agmphiboles
are|not generally regulated, it is also necessary to discriminate between the-asbestiformh and non-
asbpstiform analogues of these minerals. When present, these amphibole' minerals oftepn occur as
mixtures of the two analogues in industrial minerals.

It i§ not possible to specify a single analytical procedure for all types of material that may contain
asbgstos because the range of matrices in which the asbestos may be‘embedded is very divlerse. Some
materials are amenable to gravimetric matrix reduction and some ‘ate not.

Thg requirements for quantification beyond that achieved in1S0O 22262-1 are summarized i} Table 1.

Table 1 — Summary of requirements for quantification of asbestos in bulk samples

Regulatory control limit

Type of material| ” Mass fraction Mass fraction Mass fractipn
‘Any asbestos o o o
>0,1% >0,5 % >1 %
If asbestos is detected at an estinjated
Commercially If any commercialasbestos variety is mass fraction of <5 %, more prefise
manufactured detected, nofurther quantification is | quantification is required to estaplish
product required. the
regulatory status of the material.
If anly variety of
asbestos is If asbestos is detected at an estimated mass fractior] of
. detected, no fur- | <5 %, more precise quantification is required to estalplish
Other materials
ther the regulatory
quantification is status of the material.
required.

8 |Apparatus and reagents

8.1l “Apparatus

8.1.1 Sample comminution equipment

An agate mortar and pestle, or a mill, is required for grinding of samples to suitable sizes for XRD
measurement. This equipment shall be used in a negative pressure HEPA-filtered dust hood with a
minimum face velocity of 0,4 m/s.

8.1.2 Negative pressure, HEPA-filtered dust hood

A HEPA-filtered dust hood with a minimum face velocity of 0,4 m/s is required to accommodate
equipment for comminution of samples.

© IS0 2016 - All rights reserved 5
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8.1.3 Analytical balance

An analytical balance with a readability of 0,000 01 g (0,01 mg) or lower is required.

8.1.4 Muffle furnace

For ashing of samples to remove interference organic constituents, a muffle furnace with a minimum
temperature of 500 °C, and a temperature stability of +10 °C, is required.

8.1.5 Ultrasonic cleaner

An ultraso
process.

8.1.6 Gls

A glass filt

8.1.7 Ge
The follow

a) glassiry

hic cleaner is required for dispersion of residual samples before carrying out the filtra

ss filtration assembly (25 mm diameter)

Fation assembly with a vacuum filtration flask is required.

heral laboratory supplies
ng supplies and equipment, or equivalent, are required:

e paper sheets, approximately 10 cm x 10 cm, for examination of the original samples

the comminuted samples;

b) dispos

able aluminium or plastic weighing cups, approximately 3 cm to 5 cm in diameter;

c) sampling utensils, including tweezers, needles and other's;

d) conica
e) beakei
f)  volum
g) petrid
h) dispos
i) polyte
8.1.8 X
An X-ray |
equipped 3
a) coppet

beakers, 50 ml;
s, 500 ml;
ptric flasks, 1 000 ml;
ishes;
hble pipettes, 20 ul, 100711200 pl, 400 pl, 600 pl, 1 ml and 2 ml;

frafluoroethylene (BFTE)-coated glass fibre filters, 25 mm diameter.

ay diffractometer

powder diffractometer using Bragg-Brentano (para-focusing) geometry is required
s follows:

taxget X-ray tube, with a power of 1,6 kW or higher;

fion

And

and

b) sample spinner to improve particle statistics;

c) nickel filter, graphite monochromator or other X-ray optics with similar or better energy resolution
to obtain a monochromatic X-ray beam (CuKa line);

d) high-efficiency position-sensitive X-ray detector, e.g. position-sensitive semiconductor detector.

NOTE Due to the low detection limits required, older type scintillation or proportional counters are not
recommended.

8.2 Reagents

8.2.1 Dust-free distilled water.

6
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8.2.2 Concentrated formic acid, reagent grade.
8.2.3 Sodium hydroxide pellets, reagent grade.

8.2.4 Isopropyl alcohol, reagent grade.

9 Quantitative XRD method and principle

9.1

Singe the intensity of an XRD peak depends on the amount of a crystalline substancein\a $ample, the
mags fraction of a crystalline substance can be determined by measurement of the diffractioh intensity.
However, as the diffraction intensity is influenced not only by the mass fractiomof the [crystalline
materials but also by the absorption of the X-rays by the sample itself, the measured intengity should
be ¢orrected for this absorption to enable quantification. The well-known. quantitative mjethods for
corfecting the absorption in XRD of powder samples are the internal standardmethod and tHe standard
addjition method.[3][6] The analytical accuracies of these methods are highfor most substances; however,
for fibrous particles, such as asbestos, accuracy can suffer because tHefibre orientation varies greatly
and this affects the diffraction intensity. An external standard method using a substrate stgndard was
developed for small samples of powderlZ] and it was simplified, by’ mounting the sample dn a copper
foilj]and measuring the diffraction intensity from the foil with and without the sample [n place. A
corfection factor can then be calculated from the observed attenuation of the diffraction|peak from
the[copper foil.[8] Another method, using a silver membraxe filter which replaced the copppr foil, was
devgloped.[9] Then, a technique was developed in which a'sample of airborne particulate is cpllected on
a polycarbonate filter and the particulate is re-depesited on a silver membrane filter.[10][11][12] It was
recpgnized that a fibrous sample deposited on a thin filter yields a stable and reproducible|diffraction
intdnsity due to the fact that fibres are oriented garallel to the filter surface.[13][14] A thin filtpr asbestos
sanjple is placed on a substrate metal platetand the diffraction intensities from both agbestos on
the|filter and the substrate metal plate cap’be measured because a thin filter does not significantly
absprb X-rays. The technique using a membrane filter of mixed esters of cellulose and a sufjstrate zinc
plafe was developed for measurement of airborne quartz samples.[15] These XRD methdds using a
subptrate metal filter or a thin filteron a substrate metal plate are employed by various organizations
for guantitative analysis of ashestos and crystalline silica.[16][17][18][19] The substrate starjJdard mass
absprption correction method is employed in this part of ISO 22262.

—

9.2 Summary of the,quantitative method

Thg XRD method specified in this part of ISO 22262 is applicable to the quantitative analysis pf asbestos
in asbestos-contdining samples as identified by ISO 22262-1. The observed diffraction intenjsities of all
cryftalline subsStances in a sample are attenuated as a result of X-ray absorption by the sample matrix.
The attenuation of the diffraction intensities from a crystalline substance can be corrected using a
corfectior factor, based on the reduction of the diffraction intensity of the substrate standainld material,
as shown in Annex B. The diffraction intensities from asbestos in the working curves shown|in Annex A
are i = TOTT: ' f material
on a filter (2 cm2) should be less than 15 mg.[13][14] For weights up to 15 mg, under optimum conditions,
the diffraction intensity (integral intensity) of asbestos can be measured to as low as 0,01 mg/filter
(2 cm?2),[13](14] provided that interference X-ray peaks or high background from matrix materials are
not present. For the quantification of asbestos in bulk materials by this part of ISO 22262, gravimetric
matrix reduction methods are used to remove as much as possible of the matrix constituents of the
sample, so that any asbestos is concentrated to a higher mass fraction in the final residual sample.

A summary of the quantitative procedure is as follows.

a) An appropriate sub-sample (0,5 g or more) is taken from the original sample, in which asbestos has
already been identified by ISO 22262-1.
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b) The sample is ground and sieved through a 250 um mesh sieve to prepare a comminuted sample. It
is necessary to grind the sample in this way in order to obtain high quality data by XRD analysis.
Depending on the matrices, such as organic components, it may be necessary to ash the sample
before grinding.

c) A sub-sample of 100 mg is taken from the comminuted sample and treated with formic acid and/or

ashing and the residue is filtered onto a membrane filter, such as a PTFE-coated glass fibre filter,
a silver filter or a polyvinylchloride (PVC) filter. After weighing, if the residual ratio is lower than
15 %, the filtered residual sample is used for the quantitative analysis of asbestos by the XRD
method. Prior to the quantitative analysis, a qualitative XRD scan is recommended to examine the

diffraction intensities of any asbestos minerals and also to check whether peaks from any o

ther

minerals in the matrix interfere with them.

NOTE For some lagging samples composed of calcium silicates, a chemical treatment uSihg fol
acid is sometimes not effective and more than 15 % residue remains after the treatment. Ifnthis casg
alkali treatment using 20 % sodium hydroxide solution is effective to reduce the matrix. Thé procedu
described in 10.3.

mic
, an
e is

d) When [the residue from the matrix reduction by ashing and treatment with' formic acid or alkali

exceeds 15 %, take a sub-residual sample of 10 mg to 15 mg from the residuadl sample and tran
it ontq a filter. The maximum amount of sample on a membrane filter‘isdimited to 15 mg du
limitatlions of the mass absorption correction.

sfer
e to

e) When matrix reduction of a 100 mg comminuted sample yields a&esidual sample of 10 mg (residlual

ratio: 10 %), the XRD method can provide a limit of detection (LOD) of approximately 0,01 %
a limit{of quantification (LOQ) of approximately 0,03 %. When'the residual ratio is higher, the |
can ing¢rease up to 0,1 % and the LOQ can increase up te,0;3 %. A LOQ of approximately 0,1
achieved when matrix reduction results in a residual:fatio of approximately 30 %. However,
LOD ad LOQ that can be obtained during analyses of'actual building materials also depends on
X-ray peak selected for analysis and whether interference X-ray peaks or high-intensity backgro
from matrix materials are present.

9.3 Preparation of working curve and.fmeasurement

Measure the diffraction intensity from the substrate standard metallic plate (zinc, aluminium, etc.
which is aftached a blank filter (the.same type of filter to be used for the preparation of the worl
curves).

Asbestos sfandards (12.2, Note\l] in the range between 0,05 mg and 5 mg are deposited on the fil
and the eagh filter is placed-on-d substrate standard zinc plate. The diffraction intensities from zinc
asbestos afe then measuregd-or each filter.

The diffragtion intensity of a zinc plate to which a filter containing asbestos is attached wil

attenuated compared with that of zinc plate to which a blank filter is attached. From this attenuag
ratio, the dorrection factor, K, is calculated using Formula (B.1). The absorption-corrected diffracf

intensity of the\asbestos is calculated using Formula (B.2).

and
,OD
o is
the
the
und

, to
(ing

ters
and

be
on
on

—n s

The working curve is obtained by plotting the weights of asbestos in the range between 0,05 mg/filter
(2 cm?2) and 5 mg/filter (2 cm2) on the abscissa and the respective absorption-corrected diffraction

intensities of the asbestos on the ordinate.

For the quantitative measurement of asbestos in a sample, the weight of asbestos (mg) corresponding
to the observed diffraction intensity can be obtained by comparison of the absorption-corrected
diffraction intensity of the asbestos in the sample with the diffraction intensity shown in the working

curve. The asbestos mass fraction (%) is then calculated from the ratio of the weight of asbestos
the weight of the original sample, i.e. 100 mg.
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9.4 Interference minerals

Before quantitative analysis, it is necessary to investigate whether any interference minerals are
present from which diffraction peaks appear at or near those of chrysotile or amphibole (see Table 2).
Precise checks of diffraction patterns for potentially overlapping peaks can establish the existence of
these interference minerals. When a diffraction peak from an interference mineral appears at or near
that used for determination of asbestos, chemical treatment (using acid and/or alkali) may effectively
dissolve those interference minerals and also reduce the matrix. When interference minerals cannot
be removed effectively by such treatment, it will be necessary to use a secondary diffraction peak of
asbestos for the quantification (see 11.1 and 11.2). When a secondary peak is employed for quantitative

analysis, the r}n:\nHFir‘:\Hnn limit of the measurementis sometimes r‘ngrar‘]nr‘]

10(Preparation of comminuted sample

The various sample preparation procedures described in ISO 22262-2 for the quanfification pf asbestos
by PLM can also be used for this XRD method.

Comiminution of asbestos-containing materials can generate airborne asbestos fibres and ik therefore
hazprdous. Accordingly, the preparation of samples shall be carried outin’'a HEPA-filtered c¢ntainment
appjratus.

10.1 Preparation of comminuted sample from original'sample
Prepare the comminuted samples from the original samples as follows.

a) |Original samples analysed by the qualitative analysis in ISO 22262-1 are pulverized into powder.
The comminution procedure shall be as follows:

1) If the original sample is hard, scrape.material from the side surface using a knife or other
appropriate tool. Obtain approximately 0,5 g of sub-sample before putting it in a pulverizer.

2) For the comminution, use a mortar (porcelain mortar, agate mortar or alumipa mortar,
etc.), Wiley mill, an ultra-centrifugal cutter, a vibrating mill, a ball mill or other dppropriate
pulverizing device.

3) For some resilient niaterials, such as asphaltic and vinyl materials, ashing at a tgmperature
lower than 450 °C\for a period of approximately 10 h is effective for removal of fhe organic
constituents (sée)ISO 22262-2:2014, 6.2). After ashing, the sample is milled usinfg an agate
mortar or a vibrating mill.

b) [Take care to-aveid excessive comminution.

c) |A small{portion of the comminuted sample is passed through a 250 pm mesh sieve.|Additional
comntinution and sieving is carried out until the entire comminuted sample has b¢en passed
through the sieve. To facilitate sieving, wet sieving using water or isopropyl alcohol has peen found
tebe effective. All of the sieved sub-samples are combined to comprise the comminutedfsample.

10.2 Heat treatment of comminuted samples that contain organic constituents
The analyst shall refer to the method described in ISO 22262-2:2014, 13.4.
The treatment of a comminuted sample having organic constituents shall be as follows.

a) Place each of the three randomly-selected sub-samples of about 0,2 g each into a pre-weighed
crucible (m).

b) Weigh the crucible with the combined sample (mj).

c) Place the crucible in a muffle furnace set at a temperature of (450 + 10) °C and heat for
approximately 10 h.
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d) After heating, leave the crucible and contents to cool in clean conditions and weigh (mp). Then
calculate the weight loss ratio (r) according to Formula (1):

my,

m,

_mc_ m

-mg mg

r  is the weight loss ratio;

bhaowaight of+h Al coanla o d oo ibhla bafora hbhaqtia
t t TCr TOTC™ O T

my is g
myp is the weight of the original sample and crucible after heating (g);
mc is the weight of the crucible (g);

mp is the weight of the original sample before heating (g);

m is the weight of the original sample after heating (g).

10.3 Pretreatment for preparation of residual samples

The prepat

follows (refer to the method described in [SO 22262-2:2014, 12.3),

a) Weigh
mount
diffrad

b) Weigh
of conj

distillg

c) Putea
d) Filtert
e) Afterd
betwe
f) There
[(m3 -
When the 1

o o a-aricin n o afora ha
W eTrs e Ot C- OIS Tira T Sarr pre—at ot CTOoTCTICT

ation of residual samples for quantitative determination of\asbestos shall be carried ou

a 25 mm diameter PTFE-coated glass fibre filter (m{)-(hereafter referred to as “filter”)
it on a substrate standard metal plate (zinc, alumiftium, etc.) in the goniometer of the X
tometer and measure the diffraction intensity ofthe metal through the filter.

100 mg of the comminuted sample precisely (to the nearest 0,000 1 g) (mz: weighed v
minuted sample) and put it in a conicalflask. Add 20 ml of 20 % formic acid and 40 n

Ch flask into a water bath at a temperature of 30 °C and shake the flask for 12 min.
he sonicated sample on to apre-weighed filter using a vacuum filtration apparatus.

rying the filter with the vesidual sample at about 80 °C, weigh the filter (m3). The differg
bn m3 and my is the nmass of the residual sample.

sidual ratio (%) fs-calculated using Formula (2):
n1)/mz] x 10Q

A treatmept-with alkali is sometimes needed to reduce matrices in building materials consistin

(M

t as

and
ray

hlue
I of

d water and disperse the sample in solution by using an ultrasonic cleaner for about 2 mjin.

nce

esidualratio exceeds 15 %, a sub-residual sample shall be prepared in accordance with 0.4

calcium silicates (e.g. lagging). The procedure is as follows.

a) Weigh the filter (m1) and measure the diffraction intensity of the base metal plate as described in

10.3 a)

b) Weigh approximately 100 mg of the comminuted sample consisting of calcium silicate lagging
(m2) and place it in a 100 ml conical flask. Add 60 ml of 20 % sodium hydroxide solution and
heat it to reduce the volume to approximately 50 ml. Allow the flask and contents to cool to room
temperature.

c) Filter the suspension on to a pre-weighed filter using a vacuum filtration apparatus. After the

filtrati

10

on, wash the residues on the filter using 20 % formic acid and water.
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d) After drying, weigh the filter (m3). The difference (m3 - m1) is the weight of the residual sample and
the residual ratio (%) is calculated using Formula (3):

[(m3 - m1)/m2] x 100 ()

NOTE1 Thin PTFE-coated glass fibre filters are frequently used for the measurement of airborne dust in
working environments. This type of filter rarely absorbs moisture, it provides excellent weight stability. Glass fibre
filters produce a large and broad X-ray background at around 20° to 22° at 26 for the Cu Ka line, while the diagnostic
diffraction peaks of asbestos appear at around 10° to 12° and around 28° to 30° at 20 where the X-ray background

is very low. In addition, PTFE-coated glass fibre filters are extremely thin and highly transparent to X-rays.

NO

ontg a PTFE-coated glass fibre filter and the filter is dried before weighing. The filter sample is.moim
in the goniometer of the X-ray diffractometer. PTFE-coated glass fibre filters are convenientdpr-meg

the
asbd

Othler membrane filters such as silver, polyvinylchloride (PVC) or mixed esters’of cellulose

alsd

10.

For

11

11.
The

names related to asbestos, the International Center for Diffraction Data (ICDD) file numbers

@A),
diff
Wh
are

1}32

In this XRD measurement method, the residual sample after the matrix reduction treatme

weights of residual samples and the intensities of diffraction peaks from substraterstandard
stos.

be used.

4 Preparation of sub-residual samples
residual samples exceeding 15 mg, prepare sub-residual samples as follows.

Take a sub-residual sample of 10 mg to 15 mg from the residual sample and disperse it
water using the ultrasonic cleaner.

Using a vacuum filtration apparatus, filter the ;sonicated sub-residual sample onto a p
PTFE-coated glass fibre filter and dry the filtex at about 80 °C.

sub-residual sample (m3: weight of thesub-residual sample).

Diffraction peaks for analysis of asbestos and of interference material

1 Diffraction peaks for quantitative analysis of asbestos

diffraction peaks used for the quantification of asbestos are indicated in Table 2, in wh

diffraction angle/for CuKa X-rays, intensity (I//I1) and reflection indices (hkl) are sh
Faction peak’has a small fluctuation in the angle (26) and the intensity (//I1) in actu
enever possible, the main diffraction peaks at 12,1° for chrysotile and at 10,4° to 10,7° for 4
used for’quantitative analysis. When the peak of a matrix mineral interferes with the

ht is filtered
ted directly
suring both
metals and

[MEC) may

in distilled

‘e-weighed

After drying, weigh the filter and subtraet the weight of the blank filter to obtain the mass of the

-2}

ch mineral
, d-spacing
own. Each
il samples.
imphiboles
main peak

from chrysotile or amphibole, the secondary diffraction peaks at 24,4° for chrysotile and 28{4° to 29,2°

for pmphiboles are used.

When a sample contains two or more kinds of asbestos, special procedures are required. The varieties of
asbestos present are known after completion of the analysis by ISO 22262-1. For mixtures of chrysotile
and any variety of amphibole asbestos, the individual concentrations can be measured. For mixtures
of different varieties of amphibole asbestos, there are calibration difficulties. If the mixture consists of
amosite and crocidolite, the calibrations are sufficiently similar that the diffraction peaks appearing
near 10,5° or 28,6° can be interpreted as the sum of the mass fraction of the two kinds of amphibole
asbestos. For mixtures of amphiboles with differing calibrations, it is not possible to quantify the
results.
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Table 2 — Diffraction peaks used for quantitative analysis of asbestos

Minerals related to | ICDDFile | d(A) | 262 | I/ly | hkl | d(A) | 262 | I/l; | hkl
asbestos No. Primary diagnostic peak Secondary diagnostic peak
Serpentine |Chrysotile 2Mcy 21-543 7,31 | 12,1 | 100 | 002 | 3,65 | 24,4 70 004
Amphiboles |Grunerite (Amosite) 17-725 8,33 | 10,6 | 100 | 110 | 3,07 | 29,0 | 80 | 060,310
Riebeckite (Crocidolite) | 19-1061 84 | 10,5 | 100 | 110 | 3,12 | 28,6 | 55 310
Tremolite 13-437 8,38 | 10,5 | 100 | 110 | 3,12 | 28,6 | 100 310
Actinolite 25-157 847 | 104 | 70 | 110 | 3,143 | 284 | 70 310
2959 | 30,1 | 70 =154
Anthophyllite 9-455 8,26 | 10,7 | 55 | 210 | 3,05 | 29,2 | 1001%610,501
a  Copper target, Ka line.
ICDD File Np.: Diffraction data compiled by Joint Committee on Powder Diffraction Standards-Interdational Center] for
Diffraction [pata, Mineral Powder Diffraction File Data Book 1980.

The diffradtion patterns of reference asbestos samples are shown in Figure 1 a) to,e). With the excepfion
of a quartz|peak in Figure 1 b) (amosite) and Figure 1 c) (crocidolite), all diffraetion peaks in Figure[l b)
to e) are aftributed to those of the amphibole asbestos of each type. The diffraction peaks used| for
quantificatlion are marked by a double circle (the main peak) and a single-tircle (the secondary pejak).
Tremolite and actinolite are members of a solid solution series, the<€omposition of which varies With
the concenftration of iron. The XRD pattern obtained from an unknown sample, therefore, may differ
from the pattern exhibited by each end-member mineral shownin the ICDD/JCPDS file. Therefpre,
tremolite gnd actinolite are categorized as tremolite/actinolite eXcept when the pattern fits either fhat
of tremolitp or actinolite as listed in the ICDD/JCPDS file.

12
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a) Chrysotile (JAWE 111; Coalinga mine, USA)
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b) Amosite (JAWE 211; Transvaal mine, South Africa)

liffraction peaks except the quartz peak (Q) in Figure 1 b) are attributed to those of amasite.
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c) Crocidolite (JAWE 311; Transvaal mine, South Africa)
All diffractfion peaks except the quartz peak (Q) in Figure 1 c) are attributed to those of crocidolite.
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d) Tremolite asbestos (JAWE 411; Yamaga mine, Japan)

All diffraction peaks that appeared In Figure 1 d) are attributed to those of tremolite.
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e) Anthophyllite asbestos (JAWE 511; a mine’in Afghanistan)
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liffraction peaks that appeared in Figure 1 e) are attributéd)to those of anthophyllite.

Figure 1 — XRD patterns,of typical asbestos

11.2 Interference minerals

11.2.1 Possible interference minerals

When a diffraction peak of a matrix material overlaps or adjoins the first diffraction peak gf asbestos,
the[secondary peak of asbestos ‘should be used. Therefore, before quantitative analysi$, the XRD
patfern of the sample should béexamined to determine if any diffraction peaks of interferen¢e minerals
oveflap or adjoin with the,diagnostic diffraction peaks of asbestos. When a diffraction pgak from a
mafrix mineral overlaps,the-main peak of chrysotile (12,1°) or amphibole asbestos (10,4° to 10,7°), the
secpndary diffraction peak of 24,4° for chrysotile or of 28,4° to 29,2° for amphibole asbestosdis used for
qualntitative analysis,.uSing a residual or sub-residual sample. When chrysotile and chlorite|co-exist in
a sgmple, the use ©f)the secondary diffraction peak of chrysotile is recommended for quantjfication as
irite does not/interfere with this peak. The use of secondary asbestos peaks for quantiffcation can
to higherlimits of quantification than for primary diffraction peaks.

Mirjerals\that show a diffraction peak near the diffraction angle of 12,1° (26) of chrysotfile are the
serpentine minerals lizardite and antigorite, kaolin minerals including halloysite, chlorite (clinochlore),
septette—~ermiettitesynthetic-minerals—eof gypsum{CaSOandhydrated—eateinm—siieates such as
xonotlite or tobermorite, as shown in Table 3. The diffraction angle of 12,1° for chrysotile is slightly
different from the peaks of gypsum (11,7°), xonotlite (12,7°), kaolinite (12,4°), chlorite (12,4°) and
sepiolite (11,8°). Depending on the relative mass fractions of chrysotile and the interference mineral,
the peak from chrysotile cannot always be discriminated from those originating from these minerals
when they are present. Vermiculite used in building materials has usually been heated at a temperature
of about 700 °C or more, causing the basal spacing of 14,5 A to be reduced to 10 A, therefore the peak at
7,15 A (004) from vermiculite is no longer present.

There appear to be no diffraction peaks of minerals showing angles similar to 10,4° to 10,7° (20) of the
main peaks of amphibole, but the diffraction peaks of calcite (29,4°), xonotlite (29,0°) and tobermorite
(29,0°) appear near the secondary peaks of amphibole. Therefore, it is better to use the main diffraction
peaks near 10,5° (26) for the quantitative analysis of amphibole.
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Table 3 — Diffraction peaks of quantitative analysis of asbestos and possible interference

minerals in building products

Minerals ICDD File | d (&) | 262 | I/l; | hkl | d(A) | 262 | I/ hkl
No.

Asbestos Chrysotile 2Mcy 21-543 731 | 12,1 | 100 | 002 | 3,65 | 244 | 70 004

Mineralsb Gypsum 21-816 761 | 11,6 | 45 | 020 | 3,67 | 24,2 | 80 002
Xonotlite 23-125 698 | 12,7 | 36 | 001 | 3,61 | 24,6 | 80 002+
Lizardite 18-779 74 11,9 | 100 | 001 | 3,58 | 249 | 80 002
Antigorite 21-965 4,49 | 12,1 1 100 | 001 | 3,64 | 24,6 [§]Y) 01004
Kaolinite 1T 14-164 717 | 12,4 | 100 | 001 | 3,57 | 249 | 100 004
Halloysite 7A 29-1487 7,3 12,1 | 65 | 001
Clinochlore I1b 7-160 714 | 12,4 | 80 | 002 | 3,56 | 24,9 _[ )25 008
Sepiolite 26-1226 753 | 11,8 | 25 | 130
Vermiculite 16-613 715 | 12,4 | 15 | 004

Asbestos Grunerite (Amosite) 17-725 8,33 | 10,6 | 100 | 110 | 3,0A-] 29,0 | 80 | 060,310
Riebeckite (Crocidolite) | 19-1061 8,4 10,5 | 100 | 110 |<8,12 | 28,6 | 55 31
Tremolite 13-437 8,38 | 10,5 | 100 | 210 | 3,12 | 28,6 | 100 31
Actinolite 25-157 847 | 104 | 70 110 | 3,143 | 284 | 70 31

2959 | 30,1 | 70 -15L

Anthophyllite 9-455 8,26 | 10,7~y 55 | 210 | 3,05 | 29,2 | 100 | 610,501

Mineralsb Calcite 5-585 3,035 | 29,4 | 100 104
Talc 13-558 3,12 | 28,6 | 100 006
Tobermorite 19-1364 3,08 | 29,0 | 100 22(

2,98 | 30,0 | 65 22%

Xonotlite 23-125 3,08 | 29,0 | 65 11

a  Copper farget, Ka line.

b Possiblginterference minerals of chrysotile and amphibole asbestos, respectively.

ICDD File Ng.: Diffraction data compiled by Joint Committee on Powder Diffraction Standards-International Centeif for

Diffraction Ipata, Mineral Powder Diffraction File Data Book 1980.

11.2.2 M4

ss reduction. treatments for dissolving interference minerals

The gravimetric matrix reduction methods described in ISO 22262-2 are useful to remove spme

interfereng

e minerals in addition to some of the matrix of a sample. Ashing or chemical digesfion

using formlic acid or alkali is sometimes effective to incinerate or dissolve interference minerals in|the

matrix. As

described in ISO 22262-2, if the quantitative analysis is to determine amphibole varigties

only, succ

ssive Tefluxing 1 acidand atkalt cam effectively Temove tnterference minerats, Inciu

ing

some silicates, leaving any amphibole minerals unaltered. An example showing these effects is shown

in Annex D

12 Quantitative analysis by XRD employing substrate standard mass absorption
correction

12.1 General

The diffraction intensity of a crystalline substance can be measured using either the peak height or
the peak area (integral intensity). Sometimes the peak heights of diffraction peaks from asbestos vary
depending on the source of the asbestos, but the variation of the integral intensities is small. For this

16
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analytical method, commercially-available standard asbestos samples are suitable for preparation of
calibration filters. It is also important to record the identities of the reference standards used in the
analysis because the weight of asbestos on the sample filter is obtained by comparing the diffraction
intensity obtained from the sample filter with that obtained from the filter prepared from the particular
asbestos standard.

12.2 Preparation of working curve

For samples presumed to contain asbestos mass fractions higher than approximately 1 %, prepare the
working curve in accordance with working curve . For samples presumed to contain asbestos mass

frag
Wo

NOT

[Explanation of JAWE standard substances (in Japanese), 1986; Tokyo, Japan], NIST (Office.of Standar]

Mat]
stan

available from several commercial sources.

tioms tower thamapproximmatety 96, prepare the workimg cur ve iraccordance withrworkin

'king curves shall have a correlation coefficient of at least 0,99.

E1 Standard asbestos samples are available from several organizations including’the follo

erials, Gaithersburg, MD 20889, USA), HSE (Tylee BE, Davies LST, Addison ]J((1996) Asbestd
dards — Made available for analysts. Ann Occup Hyg 40, 711-714). UICC-reference standary

gcurve Il

wing: JAWE
d Reference
s reference
ds are also

NOTE 2  Substrate standard metal plates such as zinc, aluminium, etc., are eommercially available

12.2.1 Preparation of working curve I

Working curve method I will be used to analyse samples that are estimated according o 9.2 c) to

confain relatively high mass fractions of asbestos (>1 %):Prepare working curve I as followg.

a) |Weigh blank filters and measure the diffraction intensities from substrate standard| metals on
which the blank filters are mounted for preparation of the working curve.

b) |Weigh accurately (to the nearest 0,000 0*g) 0,1 mg, 0,5 mg, 1,0 mg, 3,0 mg and 5,0 mg (these are
reference values) of the asbestos reference standard material and put them in five sepaifate conical
flasks. Add 20 pl, 100 ul, 200 pl, 6001 and 1,0 ml of 20 % formic acid and 40 pl, 200 pul, 400 pl, 1 ml
and 2 ml of distilled water or isopropyl alcohol to these conical flasks using micro-pipettes and
treat them in an ultrasonic cleaner for at least 1 min.

c) |Place each flask into the Wwater bath at a temperature of 30 °C for 12 min, periodically shaking
the flask.

d) |Filter each of the suspensions onto a 25 mm diameter PTFE-coated glass fibre filter using vacuum
filtration equipment. Dry the filters and weigh to the nearest 0,000 01 g. Use these filters as the
standard samples to derive working curve I.

e) |Mountedch standard filter sample in the X-ray diffractometer and measure the diffraction|intensities

of thesmetallic substrate standard plate and the relevant asbestos peaks. Plot the worki
aceordance with the calculation of the substrate standard mass absorption correction d
Annex B. For the substrate plate, metals such as zinc or aluminium may be used.

g curve in
pscribed in

12.2.2 Preparation of working curve II

Working curve method II will be used to analyse samples that are estimated according to 9.2 c) to
contain relatively low mass fractions of asbestos (>1 %). Prepare working curve I as follows.

a) Weigh blank filters and measure the diffraction intensities from substrate standard metals on
which the blank filters are mounted for preparation of the working curve.
b) Weigh accurately approximately 10 mg of the asbestos standard sample and place itin a 500 ml beaker

with 100 ml isopropyl alcohol. Place the beaker in an ultrasonic bath for at least 1 min to d

isperse the

asbestos. Transfer the asbestos suspension to a 1 000 ml volumetric flask and make up to a volume

of 1 000 ml by addition of isopropyl alcohol. The concentration of this suspension corr

© ISO 2016 - All rights reserved
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d)

f)

g)

0,01 mg of asbestos per ml. If desired, a suspension with the same concentration of asbestos can be
prepared by dispersing 5 mg of asbestos in isopropyl alcohol in a 500 ml volumetric flask.

Using a pipette, take aliquots of 1 ml, 3 ml, 5 ml, 10 ml, 30 ml, 50 ml and 100 ml of the original
suspension and put each into a conical flask.

When taking each aliquot, shake the volumetric flask containing the original suspension vigorously
and immediately withdraw the aliquot using a pipette.

If the original suspension is left to stand for an extended period, the asbestos may flocculate. It
is very difficult to re-disperse the flocs of asbestos and it is therefore necessary to prepare a new
susperfsion.

Add 1Q pl, 20 pl, 60 pl, 100 pl and 200 pl of formic acid to each aliquot of suspension, respectiy
and tr¢at in the ultrasonic bath for at least 1 min.

Place ¢ach flask into the water bath at a temperature of 30 °C for 12 min, periodically shak

the flask.

Filter ¢ach of the suspensions onto a 25 mm diameter PTFE-coated glass fibrefilter using vact
filtration equipment. Dry the filters and weigh to the nearest 0,000 01 @:;)Use these filters as
standdrd samples to derive working curve II.

If the yolume of suspension to be filtered is less than 10 ml, add-isopropyl alcohol to increase

volum

Mount|
of the

b to at least 10 ml. This is to ensure that a uniform depositis’obtained on the filter.

metallic substrate standard plate and the relevant@sbestos peaks. Plot the working curv

accordance with the calculation of the substrate standard mass absorption correction describe
Annex|B. For the substrate plate, metals such as zincor aluminium may be used.

12.3 Pro¢edure for quantitative analysis

Carry out the quantitative analysis as follows:

a)

b)

d)

Mount
in the

Measu

the residual sample or sub-residual sample as prepared in 10.3 and 10.4 on the sample s
poniometer of the X-ray diffractometer.

e the diffraction intensities of the metal (zinc, aluminium, etc.) from the subst

standqrd metal plate and-asbestos in the filter sample under the same conditions as those U
for thg preparation of the'working curve. Apply the mass absorption correction to the diffrac

intens

ties according®o the substrate standard mass absorption correction procedure describe|

Annex|B.

Calcul

fraction (%),

Repea
report

rely,

—n

ng

jum
the

the

each standard filter sample in the X-ray diffractometérand measure the diffraction intensities

e in
d in

and

rate
sed
[ion
d in

ite the_miass of asbestos from the working curve prepared in 12.2 and the asbestos njass

the procedures in a) to c) on at least three residual or sub-residual analytical samples

nd

the average value as the asbestos mass fraction (%) for the bulk material.

12.4 Calculation of asbestos mass fraction

Calculate the asbestos mass fraction (%) in the comminuted sample according to 12.4.1 or 12.4.2.

12.4.1 Calculation of asbestos mass fraction from a residual sample

Calculate the asbestos mass fraction in each residual sample using Formula (4). Calculate the average
asbestos mass fraction for at least three residual samples using Formula (5).

18
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When the procedure in 10.2 is used to prepare the residual sample from a comminuted sample that
contains an organic component, correct the calculated mass fraction by the weight loss ratio, r.

A
w. = —> xrx100 4)
1

my

W, +w, +w
w1 2" W3 (5

3

where

w;i is the asbestos mass fraction in each comminuted sample (%) (w1, w2 and w3);
As is the asbestos mass in each residual sample derived from the relevant working curye (mg);
m1 is the weight of the comminuted sample (mg);

R is the weight loss ratio. In the case of no weightloss: r=1;

w is the asbestos mass fraction in the original sample (%).

12.4.2 Calculation of the asbestos mass fraction from a subsresidual sample

Calgulate the asbestos mass fraction from one sub-residual sample using Formula (6). Calculate the
asbpstos mass fraction for three sub-residual samples using Formula (5).

In the case of the sub-residual sample prepared byreducing the mass of a residual samplg under the
heafing conditions as indicated in 10.2, it shall be gorrected by the weight loss ratio, r:

w :MXDGOO (6)

1

where

wy is the asbestos mass fraction of each comminuted sample in the case of heating (%);
As1 is the mass of aspestos in the sub-residual sample derived from the relevant working ¢urve (mg);
m1 is the weight ofthe comminuted sample (mg);
my is the weight of the residual sample (mg);

m3 is_theweight of the sub-residual sample (mg);

r,“ s the weight loss ratio. In the case of no weight loss: r = 1.

12.5 Lower limits of detection and quantitative determination for the working curve

Make 10 replicate measurements of the integral diffraction intensity of asbestos using the minimum
amount of standard sample, 0,01 mg/filter(2 cm?2) to 0,1 mg/filter(2 cm?2), prepared at the time of
preparation of the working curve. Calculate the standard deviation of the integral diffraction intensity.
Calculate the LOD of the working curve from the gradient of the working curve using Formula (7).
Calculate the LOQ of the working curve from the gradient of the working curve using Formula (8).

G/G
w, =——x100 (7)
my
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36/(1
w, = x 100 (8)
my

where

12.6 Evaluation of uncertainty of XRD measurement

wg is the limit of detection (%);
we is the limit of quantification (%);

o isthe standard deviation of the integral diffraction intensity;

a isthe gradient of the working curve;

m1 is fhe weight of the comminuted sample (100 mg).

The uncertfainty associated with the determination of asbestos by this XRD method’is a combinatiopn of

the followipg:

a)
b)
‘)
d)
e)

samplé¢ preparation variability;

variation of the diffraction intensity due to instrumental performance;
diffragtion angle;

samplg¢ conditions;

analytjcal technique.

The uncertainty of this method is evaluated using.interlaboratory comparison tests. The (combinjed)
standard yncertainty, u(y), of the result of a medsurement, y, and the expanded uncertainty, Upod(y),
of a result|of measurement y on a specified.level of confidence 0,95 can be calculated in accordgnce
with ISO 2[0988 which consists of a type A evaluation method described by GUM 98-3. However, fit is
not exclusive of the basic method of estimation of uncertainty described by GUM 98-3. Examples of

evaluation|of the uncertainty are shown'\in Annex E.

13 Test report

The test report shall include’the following or at least items a) to j):

a)
b)

c)

d)
e)
f)

g)

h)

20

the date that the sample was received at the analytical laboratory;

a reference tocthis part of ISO 22262, i.e. ISO 22262-3;

the id¢ntification of the sample, preferably a sample number or identification code. Include|the

3 1 43 e 2o ] Latla ] 4+
Sampl 115 ITUCAULIVUIT IT IU 15 NITUVVIT IJy LIIC allal)’bL,

the date of the analysis;
the identity of the analyst;

the variety or varieties of asbestos detected and the mass fraction of each asbestos variety in
percentage. If there is more than one variety of amphibole present, report mass fractions in
accordance with 11.1;

individually for each sample, the residual ratio and the limit of detection for the specific
procedure used;

individually for each sample and each asbestos variety reported, the limit of quantification for the
specific procedure used;

© ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=16d108a17c6cf1f62fa9e0e345f2d18a

IS0 22262-3:2016(E)

i) any procedure used not specified in this part of ISO 22262 or regarded as an optional procedure;
j)  asummary of all applicable specimen preparation details.

Items K) to n) shall be recorded in the laboratory data, but the extent to which they are included as part
of the test report is optional:

k) the method used for sample comminution;

1) arecord of all weight measurements and observations made during the gravimetric procedures
including the weight percentage loss during heating, the weight percent loss during acid treatment

il il 4 |
T CIIC v CTETTC pCTCCTICa g e T ST OC,

m) |the instrumental measurement conditions used for quantitative analysis;

n) |arecord of the X-ray scans.
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Annex A
(normative)

X-ray diffractometer parameters for quantitative analysis of
asbestos

A1l Genleral

This Annek specifies the operating conditions for the X-ray diffractometer and the méasurenfent
parameterf for the quantitative analysis of asbestos.

A.2 Medsurement conditions for quantitative analysis

Use the copditions listed in Table A.1 for quantitative analysis. Using a rotating sample table for

quantitatiye determination, measure the diffraction intensity (integral inténsity) of asbestos, ensur

that the m¢asurement represents 2 000 counts or more after subtractidn of the background.

Table A.1 — Conditions of X-ray diffractometer for quantitative analysis

the
ng

—-

Setting item

Measurement condition

X-ray counfler cathode

Copper (Cu, Ka)

Tube voltage (kV)

40 to 45

Tube currept (mA)

30 to 45

Monochromatic colouring (removal of Kg ray)

Ni-filter or graphite monochromator

Detector

SCa counter or SCAb detector

Intensity nmjeasurement (counts)

For the measurement of the diffraction intensity

the peak area (integral intensity) is measured aft|

subtracting the background. Sufficient counts shoyild

be obtained for the quantitative determination of ]
levels of asbestos, e.g. 2 000. counts or more.

S

oW

Time constpnt (s) 1

Scan rate ({/min) Continueus scanning (°/min) 1/8to1/16
Step-scanning 0,02°x10st00,02°x 20 s

Divergence|slit (°) 1

Scattering $lit (°) 1

Receiving dlit{mm) 0,3

Scanning range (°, 20)

TheTange mctudes of about 2°to 326 between

the lower and higher angle of a quantitative diffrac-

tion peak.

a  Scintillation.

b Semiconductor array.

A.3 Preparation of working curves and lower limit of quantification

Standard asbestos minerals of known weight were dispersed in water and filtered onto glass fibre
filters, which were dried and used as standard asbestos filters for preparation of working curves. The
diffraction intensities of asbestos on these filters were measured using the conditions given in A.2 and
these were plotted against the weights of asbestos to yield the working curves. Examples of working

22
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curves for chrysotile and amosite are shown in Figures A.1, A.2, A.5 and Figures A.3, A.4 and A.6,
respectively.

1200000
R*=0.9997

1000000

12,10 (002)

X-rav intensitV (counts)

200000

00 05 10 15 20 25 30 35 40 45 50
Chrysotile [mg / filter (2cm?)]

Figure A.1 — Example of working curve I for chrysotile

300000 -

R?=0.9997
250000

200000

12,1° (002)

150000 |

100000 /

50000 | .
0 /‘//

0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 6,8 0‘,9 1,6
Chrysotile [mg / filter (2cm?)]

X-rav intensitv (counts)

Figure A.2 — Example of working curve I for chrysotile
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350000

R? =0.9996

300000

250000
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10,6° (110)
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=
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3 200000
2
)
£ 150000
3
=
Lo U DS - ——— -
¥
x
50000
0,0 1,0 2,0 3,0 4,0 5,0 6,0
Amosite [mg / filter (2cm?)]
Figure A.3 — Example of working.curve I for amosite
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Figure A.4 — Example of working curve I for amosite
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250000
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Figure A.5 — Example of workingcurve II for chrysotile
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Figure A.6 — Example of working curve II for amosite
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Sub

Annex B
(normative)

strate standard mass absorption correction for asbestos
quantification

B.1 Genleral

This Annex specifies the procedure for measurement and calculation of the mass fraction.of’asbegtos

by the XR[J method using a substrate standard mass absorption correction.

B.2 Procedure for measurement and calculation

a) Measufe the diffraction intensity from the substrate standard metallic'plate (Ign) (Zn is for Zinc;
alumirium, silver, etc., can also be used) with blank filters attached. The filters should be the same
filters ps those to be used for preparation of the working curve.

b) Place { filter on which the asbestos was deposited (in the range between 0,01 mg and 5 mg) on|the
substrpte standard zinc plate and measure the diffractiontintensities from the zinc plate (Iz,) pnd
the asbhestos (I;). Repeat these measurements for each of the asbestos standard filters.

c) The diffraction intensity from the zinc plate (Iz,) with a filter loaded with asbestos will be redyced
compajred with that when a blank filter is used.«The correction factor Kf is calculated from this
reductjion ratio T (=1, / Ign) using Formula (B:1).

-RoInT
K, =— (B.1)
R
1fT7°

where
Rg is (= sinfzy / sin@y);

(sinfzj)) is the ratio ofdiffraction angles of the zinc plate;
(sin@y)|  is the ratio of diffraction angles of the asbestos;
In is the'hatural logarithm.

d) The diffraction intensity, corrected for absorption (1) is calculated using Formula (B.2)

I=1 xK, (B.2)
where
I, isthe intensity of the diffraction peak of asbestos.

e) The asbestos weight in a sample can be obtained by comparing the corrected diffraction intensity
with the working curve. The working curve is prepared by plotting the asbestos weight of the
working curve in the range between 0,01 mg/filter (2 cm2) and about 5 mg/filter (2 cm?2) on the
abscissa and the respective intensity of the diffraction peak, corrected for absorption, on the
ordinate.
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Annex C
(informative)

Types of commercial asbestos-containing materials and optimum
analytical procedures

The properties of asbestos such as non-flammability, chemical stability and high strengfh have led
woifldwide to a broad use of this mineral in the building and industrial sectors. Asbésfos cement
profucts, asbestos-containing lightweight panels and fire-prevention panels, asbestos pafkings and
asbpstos cloths, asbestos boards, asbestos foams, asbestos-containing fireproofing and adoustic and
decprative plasters (sprayed asbestos), asbestos-containing compositions for_trigwel application and
putfies are the most important uses. In addition, there is also a variety of products to whigh asbestos
fibres were frequently added in smaller mass fractions, for example paints for protective coatings,
sives, plastic sheets and tiles.

Tabje C.1 shows the most important asbestos-containing materials with examples of their applications
and| the typical asbestos mass fractions that have been obseryed)in these materials. In ¢xceptional
cases, asbestos mass fractions deviating from those quoted mayhave been used.

Tabje C.1 also shows the optimum analytical procedure for.each of the different varieties of material.
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Table C.1 — Optimum analytical procedures for asbestos-containing materials

Examples of

Typical asbestos
type and mass

Analysis in

Optimum analytical

Product application fraction if asbestos accor_(:znce procedure
is present wi
Asbestos — Roof claddings 10 % to 12 % An estimate of
cement flat _ Sidines chrysotile, asbestos mass fraction
boards & . 1 from analysis according
— Banister elements i%rzl/i cl;rcl)?:?daolsige or to IS0 22262-1 is usually
— Windowsills amaosite in addition sufficient, since in these
to chrysotile Types of material, asbesfos
— Staircases is either present at mdsjs
- 1 |fractions significantly
— Partition walls 150 22262-1 exceeding lggislated
— Support for cable control limits,or asbestds
runs is not present’in the
— In small sizes as formulgtiph.
slates and shingles in
the roofing and siding
sectors
Asbestos — Roof claddings 10% to 12 % An estimate of
cement _ Perimeter insulation chrysotile, asbestos mass fraction
corrugated| sometimes also with from analysis according
sheets — Sidings in the <5 04 crocidolite in to ISO 22262-1 is usually
industrial sector addition to sufficient, since in these|
chrysotile 1S0 22262-1 | types of material, asbestos
is either present at mass
fractions significantly
exceeding legislated
control limits or asbestqs
is not present in the
formulation.
Asbestos — Drinking water and (10.% to 15 % An estimate of
cement pipps/ wastewater pipes chrysotile, asbestos mass fraction
ducts — Service pipes drinking water pipe from analysis a.ccording
also up to 5 % to IS0 22262-1 is usually
— Inlet air and(exhaust crocidolite or sufficient, since in these
air ducts amosite in 1SO 22262-1 types of material, asbestos
— Cable shafts addition to chrysot- 1fs elther present at masg
e ractions SIgn_lflcantly
exceeding legislated
control limits or asbestds
is not present in the
formulation.
Asbestos — Standard ashtrays 10 % to 12 % An estimate of
cement — Flower boxes chrysotile asbestos mass fraction
mouldings frofranalysisaceoreing
— Garden articles to IS0 22262-1 is usually
— Sculptures sufficient, sinc:_a in these
1SO 22262-1 |types of material, asbestos

is either present at mass
fractions significantly
exceeding legislated
control limits or asbestos
is not present in the
formulation.
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Product

Examples of

Typical asbestos
type and mass

Analysis in
accordance

Optimum analytical

application fraction if asbestos with procedure
is present
Asbestos — Sealing of openings |Approximately An estimate of
containing in walls required to be |15 % chrysotile and asbestos mass fraction
lightweight fire resistant, fire- approximately 15 % from analysis according
building boards or |protection encasement |amosite to ISO 22262-1 is usually
fire-resistant of ventilation ducts, sufficient, since in these
panfets Tabte qucts and capie Types of matertgl asbestos
shafts is either presenfat mass
. . fractions significantly
— Fire closures in . .
; . exceedinglegislated
walls required to be fire AP
: . controllimits orjasbestos
resistant (fire shutters, . inlth
fire barriers) ismotpresent in|the
IS0 22262-1 |fgrmulation.
— Fire-protection
encasements
— Smoke-removal ducts
— Insertin
fire-resistant doors
and gates
— Substructure of
luminaries (lighting
fixtures)
Asljestos- — Lining fire-hazard |Up to 50 % An estimate of
corftaining rooms chrysotile, asbestos mass fifaction
hg¥ twelght — Partition walls, somietimes up to from analysis aFcordlng
building boards or . . to ISO 22262-1 i$ usually
. > partition surfaces, doors}35 % amosite e .
fird-resistant sufficient, since n these
parjels — Sanitary modulés 1SO 22262-1 types of material, asbestos
_s ¢ and.bed is either presenflat mass
uppor tan m fractions signifigantly
encasementy exceeding legislated
— Smoke‘\aprons control limits orjasbestos
, is not present in|the
— Fi{®locks formulation.
Ashestos- ~\Corrugated paper 30 % to 100 % An estimate of
cornftaining pipe insulation chrysotile, asbestos mass fifaction
pipk and boiler o 0 . o from analysis adcording
insfilations 85_ & magnesia block | total of 15 % to ISO 22262-1 i usually
and pipe insulation asbestos, may be - :
X . sufficient, since jn these
— Calcium silicate chrysotile, amosite types of material, asbestos
. or crocidolite, or any [1SO 22262-1 |.”~. ’
block and pipe . is either presenfat mass
. . mixture of two or . o]
insulation fractions signifigantly

TIoTCT

exceeding legislated
control limits or asbestos
is not present in the
formulation.
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Table C.1 (continued)

Examples of

Typical asbestos
type and mass

Analysis in

Optimum analytical

asbestos cloth

walls required to be

100 %); for acid-

Product application fraction if asbestos acccv);'ic:znce procedure
is present
Asbestos — Seals or sealing Predominantly An estimate of
packing, strips on lightweight chrysotile (80 % to asbestos mass fraction

from analysis according

fire resistant (at ceiling, |resistant to ISO 22262-1 is usually
floor, joints between applications sufficient, since in these
CIeTents, watt Crocidoiite TypES Of Matertat, aspestos

terminations)

— Seals on pipe and
duct feed-throughs in
walls and ceilings

— Seals between
flanges of ventilation
ducts

— Seals on fire-
resistant glazing, shel-

is either present at mass
fractions significantly
exceeding legislated
control limits or asbestd
is not presentin the
formulation.

v

ter doors, chimney soot IS0 22262-1
doors
— Seals and insulation
on heat-generation
systems, hot pipes and
hot valves
— Fire blankets
— Heatresistant cloth-
ing, heat-resistant gloves
— Lining of pipe clips
for hot water, steam and
sprinkler pipes
— Lamp wicks
— Mantles for gaglamps
Asbestos — Sealingstrips on 80 % to 100 % An estimate of
mill-board lightweightwalls chrysotile asbestos mass fraction
required-to be fire from analysis according
resistant (at ceiling, to ISO 22262-1 is usually
floor; joints between sufficient, since in these
elements, wall types of material, asbesfos
terminations) 1SO 22262-1 1fs elther present at mass
ractions significantly
— Substructure of . .

L S exceeding legislated
Jluminaries (lighting o B
fiXtureS) COTITTOI' TIIIIITS OT aSDESTOS

is not present in the
— Bottom coating of formulation.
wooden windowsills
over radiators
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Examples of

Typical asbestos
type and mass

Analysis in

Optimum analytical

steel structures

— Coating of ceilings
and walls in music
auditoria, theatres,
churches, garages,
industrial rooms (for
noise protection)

— Sealing off openings

for cable, pipe and duct
feedthroughs through

walls required to be fire

resistant

— Encasing of
ventilation ducts

crocidolite or
amosite, also mix-
tures of mineral
wool with either
20 % amosite or up
to 30 % chrysotile.

Other mixtures
include 15%
chrysotile'with
either perlite or
vermiculite, and

gypsum.

Product application fraction if asbestos acc::‘ic:znce procedure
is present
Asbestos — Infilling (sealing) of |Approximately 50 % An estimate of
foams movement joints chrysotile asbestos mass fraction
. from analysis according
— Sealsatfire shutters to IS0 22262-1 is usually
and fire barriers . . ; .
sufficient, since in these
1SO 22262-1|ypesof Tatertyl, asbestos
is either presentat mass
fractions gignifigantly
exceedinglegislated
controllimits orjasbestos
ismotpresent infthe
formulation.
Sprpyed — Contour-following |40 % to 70 % of An estimate of
asbestos fire-resistant coating of |chrysotile, asbestos mass fitaction

ISO 22262-1

from analysis adcording

to ISO 22262-1 i$ usually
sufficient, since [n these
types of materidl, asbestos
is either presentlat mass
fractions signifigantly
exceeding legislated
control limits orjasbestos
is not present infthe
formulation.

Spriyed decorative
coatings
(texture coats)

— Coating oficeilings
and walls to,provide a

texturedsurface which

masks.rregularities

Chrysotile, up to 5 %.

Some constituents
may also contain
tremolite.

ISO 22262-2
ISO 22262-3

Ashing, treatmept with

2 mol/l hydrochjoric acid
and separation ¢f
aggregate by flofation or
sedimentation afe the
optimum procedures.
Quantification chn be
either with PLM|point
counting, SEM of TEM.

Gypsum — Provides smooth Chrysotile, up to 5 %. Ashing and treagment with
wallboardjoint joint between adjacent . 2 mol/l hydrochjoric acid
Some constituents .
compouhds panels . are the optimu
may also contain

low mass fractions
of tremolite.

ISO 22262-2
ISO 22262-3

prnr‘nr‘nrnc Qn antification
can be either with PLM
point counting, SEM or
TEM. Absence of asbestos
is most effectively
demonstrated by TEM
examination of the residue
using the drop mounting
technique.
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Table C.1 (continued)

Examples of

Typical asbestos
type and mass

Analysis in

Optimum analytical

Product application fraction if asbestos accor.c:znce procedure
is present wi
Asbestos- — Grouting of Up to 20 % Ashing and treatment with
containing prefabricated concrete |chrysotile 2 mol/l hydrochloric acid
troweled-on components are the optimum
compositions — Sealine of move- procedures. PLM
and putty aung examination of the residue
ment joints o
ISusTatty suffictent1n
— Pipe feed-throughs some cases, PLM pojnt
through walls and counting may be riecessary.
ceilings Absence of asbestos is njost
— Door casings of 1SO 22262-2 Effectively demon_strate ol
fire-resistant doors Y TEM exggwination of
IS0 22262-3 | the residug-using the drpp
— Anti-drumming mounting technique.
coatings (car
preservation)
— Coating of
underwater
structures
— Baseboard coating
on house walls
Asbestos- — Reinforcement in Chrysotile 10 % to An estimate of
containing flexible sheets 20% asbestos mass fraction
floorings — Rot-resistant chrysotile 80>% to {1(;0[?0613312},65;13;;32321%r
support layer as un- 100 % sufficient, since in these]
derlay of cushion vinyl ' £ ’ terial ash
flooring materials IS0 22262-1 | VPSS 0" Material, asbesios
is either present at mass
fractions significantly
exceeding legislated
control limits or asbestqs
is not present in the
formulation.
Asphalt or yinyl — Reinforcément Asphalt tiles up to In some floor tiles,
asbestos flgor tiles 35 % chrysotile, substantial asbestos car
. . be observed at a fracturp
vinyl tiles up to . e
20 % chrysotile surface_ and identified
according to ISO 22262-[.
IS0 22262-2 | Most floor tiles are best
1SO 22262-3 |analysed by ashing and
treatment with concentfat-
ed (11,3 mol/1) hydroch]o-
3 Jd_£ 4L

3 11 SN
I'IC dulIy, TUIIUVVeU U_y JLT Or
TEM examination using the
drop mount technique.

Rubberized
asbestos seals

— Gaskets for pipe
flanges

Chrysotile 50 % to
90 %

IS0 22262-1

An estimate of asbes-

tos mass fraction from
analysis according to

[SO 22262-1 is usually
sufficient, since in these
types of material asbestos
is either present at mass
fractions significantly ex-
ceeding legislated control
limits or asbestos is not
present in the formulation.
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Table C.1 (continued)

IS0 22262-3:2016(E)

Product

Examples of
application

Typical asbestos
type and mass
fraction if asbestos
is present

Analysis in
accordance
with

Optimum analytical
procedure

Asbestos-
containing
friction
products

— Brake linings
— Brake bands
— Clutch linings

Chrysotile 10 % to
70 %

An estimate of

asbestos mass fraction
from analysis according
to ISO 22262-1 is usually
sufficient, since in these

IS0 22262-1

Types of matertq|, asbestos
is either presenfat mass
fractions gignifigantly
exceedinglegislated
controllimits orjasbestos
ismotpresent infthe
formulation.

Acifl-resistant
conftainers

— Lead-acid battery
boxes

— Drums for acid

Crocidolite 10 % to
50 %

15022262-1

Substantial asbdstos can
often be observed at a
fracture surfaceland
identified accorﬂling to
ISO 22262-1. Otherwise,
ashing of a sub-4ample is
the optimum pr¢cedure,
followed by examination
according to IS0 22262-1.

Filter media

— Air filters
— Liquid filters

— Sterile and aseptic
filters

— Clarifying sheets

— Diaphragms for
chloralkali electrolysis
process

95 % chrysotile,
rarely

amaqsite

ISO 22262-1

An estimate of
asbestos mass fitaction
from analysis adcording

to IS0 22262-1 i$ usually
sufficient, since n these
types of material, asbestos
is either presentlat mass
fractions signififantly
exceeding legislated
control limits orjasbestos
is not present infthe
formulation.
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Table C.1 (continued)

Examples of

Typical asbestos
type and mass

Analysis in

Optimum analytical

on deposit)

— Release agents in the
confectionery industry

Pr L .. rdan
oduct application fraction if asbestos acccv)vgz ce procedure
is present
Talc — Release agents for Chrysotile and/or Talc is not amenable to
(asbestos content |electric cables, rubber |actinolite/tremolite gravimetric matrix
dependent products reduction methods.

For chrysotile, preparation
of TEM specimens from

— Tailor’s chalk
— Paper manufacture

— Medicine, cosmetics

ISO 22262-2

the untreated materialif
the optimum procedure
followed by examiination
by the mass counting
procedure.

For amyhibole, either
centrifugation in heavy
ligquid, followed by
evaluation of the
centrifugate by
microscopy, or
preparation of TEM
specimens from the
untreated material is thp
optimum procedure,
followed by examination
using the mass counting
procedure.

D

Vermiculitg — Loose-fill atticand |Depends oh.tHe Remove the vermiculite[by
(exfoliated] wall cavity insulation  |source of the flotation on water.
— Supply to vermiculite. Manually pick out any
horti = asbestiform amphibole
orticultural Vermiculite that from the sediment, identify
applications originated .fm‘?l itaccording to ISO’2226 é-l,
a former mine in and weigh to obtain the
Montana, USA may weight percentage
contain up to 6 % of shtp ge:
a mixture of If manual removal of
asbestiform asbestiform amphibole
amphibole types. is not feasible because
the particle sizes are to(
Current sources of .
vermiculite may smallf use the heavy !1qt id
contain no centrifugation technlqu E to
detectable ISO 22262-2 |separate the amphibole,
amphibole or low Alternatively, sequentia
concentrations of refluxing in 2 mol/I
amphibole. hydrochloric acid and
Depending on 4 mol/l sodium hydroxide
the source of the may be used to dissolve
vermiculite. some most of the vermiculite.
. Examine the residue by
of any amphibole PLM, SEM or TEM
;hat IS present may according to ISO 22262-1.
ave asbestiform Further
morphology. quantification may be
carried out using the SEM
or TEM mass counting
procedure.
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Table C.1 (continued)

IS0 22262-3:2016(E)

Product

Examples of
application

Typical asbestos
type and mass
fraction if asbestos
is present

Analysis in
accordance
with

Optimum analytical
procedure

Vermiculite
concentrate

— Su

pply to exfolia-

tion plants

Amphibole <<1 %

ISO 22262-2

Exfoliate in a muffle
furnace at a temperature
of 800 °C. Analyse as for
exfoliated vermiculite.

Vermiculite-

— Fire-resistant

Amphibole << 1 %

Dissolve acid-soluble

containing

gypsum
wallboard

wallboard containing
vermiculite concentrate

ISO 22262-2

materials by treptment
with 2 mol/IMydrochloric
acid. Exfoliate ir] a muffle
furnace.at’a temperature of
800-9€."Analyse fesidue as
forexfoliated vefmiculite.

Vermiculite-
conftaining
horfticultural
prdducts

— Po

tting soil

— Fertilizer

Amphibole <<1 %

ISO 22262-2

Rémove organic
materials by asHing.
Dissolve acid-soluble
materials by treptment
with 2 mol/l hydrochloric
acid. Remove anfy
floating vermicylite.
Examine the resjidue from
these treatmentf by PLM,
SEM or TEM. Alternatively,
centrifuge the r¢sidue from
these treatmentf in heavy
liquid and exam|ne the
centrifugate for
asbestiform amjphibole by
PLM, SEM or TEM.

Vermiculite-
conftaining
firdproofing

ray applied on

structural steel and

decks

Early

fireproofing could
contain
approximately 15 %
chrysotile and up

to approximately

1 % of amphibole.
Later formulations
contain no
chrysotile and
generally much less
than 1 % amphibole.

ISO 22262-2

Remove any orghnic
materials by asHing.
Remove acid-soluble
materials such as

gypsum and carponates
by treatment with 2 mol/I
hydrochloric acid. Separate
any floating vermiculite.
Centrifuge the rgsidue
from these treagments in
heavy liquid and examine
the centrifugate|for
asbestiform amphibole by
PLM, SEM or TEM.

Venmieulite-

— Building decks

Amphibole <<1 %

Treat the samplé with

containing
lightweight
concrete

ISO 22262-2

2 mol/l hydrochloric acid.
Separate any floating
vermiculite. Screen out
any large fragments of
aggregate. Examine the
residue for asbestiform
amphibole by PLM, SEM
or TEM. Amphibole can be
concentrated further, if
necessary, by heavy liquid
centrifugation.
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