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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee CH-031, Methods for the Examination of Workplace Atmospheres, to supersede
AS 2985—2004, Workplace atmospheres—Method  for sampling and gravimetric
determination of respirable dust. After consultation with stakeholders in both countries,
Standards Australia and Standards New Zealand decided to develop this Standard as an
Australian Standard rather than an Australian/New Zealand Standard.

The objective of this revision is to enable calibration laboratories to meet the requirements
for the balance and uncertainty requirements.

During the course of the preparation of this Standard, the Committee became aware of new
technology for personal respirable dust monitoring, using a tapered element oscillating
microbalance technique, but it was decided not to address this issue at this time and to leave
it for a future date.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the appendix to which they apply. A ‘normative’ appendix is an integral part
of a Standard, whereas an ‘informative’ appendix is only for information and guidance.
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FOREWORD

Most airborne industrial dusts contain particles of a wide range of sizes. The behaviour,
deposition and fate of any particle after entry into the human respiratory system and the
response that it elicits depends on the nature and size of the particle.

Occupational hygiene practice commonly differentiates between two size fractions of
airborne dust, namely respirable and inhalable dust. Where particles may have toxic effects
if absorbed in the nasopharyngeal (nose and throat) region or may have toxic effects if
ingested after deposition in this region, it is appropriate to measure the mass concentration
of inhalable particles in the atmosphere. It may also be apt to measure this size fraction for
particles that exhibit no specific toxic effects, namely ‘particulates/dusts not otherwise
classified.” AS 3640, Workplace atmospheres—Method for sampling and gravimetric
determination of inhalable dust, should be referred to for determining inhalable particles in
workplace atmospheres.

Respirable particles can be measured when the nature of these particles is such that they
exhibit toxic effects primarily when deposited in the alveolar region (deepest reserve) of the
lungs. This usually applies to toxic insoluble particles that accumulate in the lungs such as
crystalline silica, coal dust and cadmium oxide fume. This Standard sets down the method
for determining the mass concentration of these respirable sized particles in workplace
atmospheres.
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5 AS 2985—2009

STANDARDS AUSTRALIA

Australian Standard

Workplace atmospheres—Method for sampling and gravimetric
determination of respirable dust

1 SCOPE

This Standard sets out a method of the collection and gravimetric determination of
respirable dust in workplace atmospheres. This method does not consider the measurement
of ‘inhalable’ dust, which is covered in AS 3640.

2 OBJECTIVE

The objective of this Standard is to provide a method to assess personal exposure to
respirable dust by sampling in a worker’s breathing zone.

Whilst the method only allows for personal sampling, it can also be used to assist in
controlling the occupational environment by means of static samples, i.e. samples taken at a
fixed location. However, static samples are not to be used to evaluate health risks unless a
specific situation or circumstance indicates otherwise.

3 REFERENCED DOCUMENTS

The following documents are referred to in this Standard:

AS

2162 Verification and use of volumetric apparatus

2162.1 Part 1:  General—Volumetric glassware

3640 Workplace atmospheres—Method for sampling and gravimetric determination
of inhalable dust

AS/NZS

60079 Explosive atmospheres

60079.10.1 Part 10.1: Classification of areas—Explosive gas atmospheres
60079.11 Part 11: Equipment protection by intrinsic safety ‘i’

61241 Electrical apparatus for use in the presence of combustible dust

61241.3 Part 3:  Classification of areas where combustible dusts are or may be
present

ISO

7708 Air quality—Particle size fraction definitions for health-related sampling

15767 Workplace atmospheres—Controlling and characterizing errors in weighing

collected aerosols
20988 Air quality—Guidelines for estimating measurement uncertainty

MORRIS, Edwin C. and FEN, Kitty M.K. The Calibration of Weights and Balances
Monograph 4: Technology Transfer Series, 3" Edition, National Measurement Institute,
November 2003.

NOTE: See Appendix A for bibliography.
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4 DEFINITIONS
For the purpose of this Standard the following definitions apply.
4.1 Breathing zone

A hemisphere of 300 mm radius extending in front of the face and measured from the
mid-point of a line joining the ears.

4.2 Equivalent aerodynamic diameter (EAD)

The diameter of a spherical particle of unit density (1 g/cm?®) that exhibits the same
aerodynamic behaviour as the particle in question.

4.3 Field blank

A blank filter that undergoes the same handling as the sample filter, generally including
conditioning and, often, loading into the samplers or transport containers, as well as
transportation between laboratory and sampling site, but without being exposed to
sampling.

4.4 Limit of performance

The limit of performance of an analytical balance is a parameter, F, associated with its
performance such that:

F=226s, (max)+ |C0rrmax|+ U(Corrmax) o4l
where
_ the maximum value of the repeatability of measurement of the
s, (max) =
balance
Corr,,,. = the magnitude of the maximum correction to balance reading
U(Corr,, ) = the expanded uncertainty associated with Corr,

For example, a typical value of F for a six-place microbalance is 0.030 mg, and a typical
value for a five-place semi-microbalance balance is 0.11 mg.

4.5 Pulsation ratio

The ratio of peak-to-peak flow rates to the average flow rate.
NOTE: For further information, see Appendix A, References 1 and 2.
4.6 Resolution of a displaying device
The smallest difference between indications of a displaying device that can be meaningfully
distinguished.
NOTE: Resolution can be seen for a balance as equal to the scale division when that can be
reliably read.
4.7 Respirable dust

The proportion of airborne particulate matter that penetrates to the unciliated airways when
inhaled. This fraction is further described in ISO 7708 as the percentage of inhalable matter
collected by a device conforming to a sampling efficiency curve that passes through the
points shown in Table 1.

Alternatively, it can be described by a cumulative log-normal distribution with a median
EAD of 4.25 pm and a geometric standard deviation of 1.5 pm.
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