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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 SO
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 1SO, also take part in the work. |ISO
collaborates closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote.

International Standard 1ISO 10312 was prepared by Technical Committee
ISO/TC 146, Air guality, Subcommittee SC 3, Ambient atmospheres.

Annexes A, B, C, D, E and F form an integral part of this International
Standard. Annexes G, H and J are for information only.
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Introduction

This International Standard is applicable to the determination of airborne
asbestos in a wide range of ambient air situations, including the interior
atmospheres of buildings, and for detailed evaluation of any atmosphere
in which asbestos structures are likely to be present. Because the best
available medical evidence indicates that the numerical fibre concentration
and the fibre sizes are the relevant parameters for evaluation of the
inhalation hazards, a fibre counting technique is the only logical approach.
Most fibres in ambient atmospheres are not asbestos, and therefore there
is a requirement for fibres to be identified. Many airborne asbestos fibres
in ambient atmospheres have diameters below the resolution limit of the
optical microscope. This International Standard is based on transmission
electron microscopy, which has adequate resolution to allow detection of
small fibres and is currently the only technique capable of unequivocal
identification of the majority of individual fibres of asbestos. Asbestos is
often found, not as single fibres, but as very complex, aggregated struc-
tures which may or may not be also aggregated with other particles. The
fibres found suspended in an ambient atmosphere can often be identified
unequivocally, if a sufficient measurement effort is expended. However,
if each fibre were to be identified in this way, the analysis would become
prohibitively expensive. Because of instrumental deficiencies or because
of the nature of the particulate, some fibres cannot be positively identified
as asbestos, even though the measurements all indicate that they could
be asbestos. Subjective factors therefore contribute to this measurement,
and consequently a very precise definition of the procedure for identifica-
tion and enumeration of asbestos fibres is required. The method specified
in this International Standard is designed to provide the best description
possible of the nature, numerical concentration, and sizes of asbestos-
containing particles found in an air sample. This International Standard is
necessarily complex, because the instrumental techniques used are com-
plex, and also because a very detailed and logical procedure must be
specified to reduce the subjective aspects of the measurement. The
method of data recording specified in this International Standard is de-
signed to allow re-evaluation of the structure counting data as new med-
ical evidence becomes available. All of the feasible specimen preparation
techniques result in some modification of the airborne particulate. Even
the collection of particles from a three-dimensional airborne dispersion
onto a two-dimensional filter surface can be considered a modification of
the particulate, and some of the particles in most samples are modified
by the specimen preparation procedures. However, the procedures spec-
ified in this International Standard are designed to minimize the disturb-
ance of the collected particulate material, and the effect of those
disturbances which do occur can be evaluated.

This International Standard describes the method of analysis for a single
air filter. However, one of the largest potential errors in characterizing
asbestos in ambient atmospheres is associated with the variability be-
tween filter samples. For this reason, it is necessary to design a replicate
sampling scheme in order to determine this International Standard's ac-
curacy and precision.
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Ambient air — Determination of asbestos fibres —
Direct-transfer transmission electron microscopy

method

1 Scope

1.1 Substance determined

This International Standard specifies a reference
method using transmission electron microscopy for
the determination of the concentration of asbestos
structures in ambient atmospheres and includes
measurement of the lengths, widths and aspect ratios
of the asbestos structures. The method allows deter-
mination of the typel(s) of asbestos fibres present. The
method cannot discriminate between individual fibres
of the asbestos and non-asbestos analogues of the
same amphibole mineral.

1.2 Type of sample

The method is defined for polycarbonate capillary-pore
filters or cellulose ester (either mixed esters of cellu-
lose or cellulose nitrate) filters through which a known
volume of air has been drawn. The method is suitable
for determination of asbestos in both exterior and
building atmospheres.

1.3 Measuring range

The range of concentration which can be determined
is 50 s'tructures/mm2 to 7 000 structures/mm2 on the
filter. The air concentrations represented by these
values are a function of the volume of air sampled.
There is no lower limit to the dimensions of asbestos
fibres which can be detected. In practice,
microscopists vary in their ability to detect very small
asbestos fibres. Therefore, a minimum length of
0,6 um has been defined as the shortest fibre to be
incorporated in the reported results.

1.4 Limit of detection

The limit of detection theoretically can be lowered in-
definitely by filtration of progressively larger volumes
of air and by extending the examination of the speci-
mens in the electron microscope. In practice, the
lowest achievable limit of detection for a particular
area of TEM specimen examined is controlled by the
total suspended particulate concentration.

For total suspended ?articulate concentrations of ap-
proximately 10 pg/m~, corresponding to clean, rural
atmospheres, and assuming filtration of 4 000 litres
of air, an analytical sensitivity of 0,5 structure/l can be
obtained, equivalent to a limit of detection of 1,8
structure/l, if an area of 0,195 mm? of the TEM
specimens is examined. If higher total suspended
particulate concentrations are present, the volume of
air filtered must be reduced in order to maintain an
acceptable particulate loading on the filter, leading to
a proportionate increase in the analytical sensitivity.

Where this is the case, lower limits of detection can
be achieved by increasing the area of the TEM speci-
mens that is examined. In order to achieve lower
limits of detection for fibres and bundles longer than
5 um, and for PCM equivalent fibres, lower magni-
fications are specified which permit more rapid ex-
amination of larger areas of the TEM specimens when
the examination is limited to these dimensions of fi-
bre. The direct analytical method cannot be used if the
general particulate loading of the sample collection
filter exceeds approximately 10 ugjcm? of filter sur-
face, which corresponds to approximately 10 % cov-
erage of the collection filter by particulate. If the total
suspended particulate is largely organic material, the
fimit of detection can be lowered significantly by using
an indirect preparation method.
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