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Preface

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
EV-007, Methods for Examination of Air, to supersede AS 3580.4.1—2008.

After consultation with stakeholders in both countries, Standards Australia and Standards New
Zealand decided to develop this document as an Australian Standard rather than an Australian/New
Zealand Standard.

The objective of this document is to provide regulatory and testing bodies with a standard method for
continuously monitoring sulfur dioxide in ambient air.

The major changes in this edition are as follows:

(@ Alignment with current technology and to ensure consistency and uniformity across different
methods used in other gaseous pollutant continuous monitoring Standards.

(b) Provision of an essential reference to AS 3580.19.

The requirements for instruments found to be suitable for using this method are given in the United
States Environmental Protection Agency (US EPA), Code of Federal Regulations, Title 40 Protection of
Environment, Part 53 Ambient Air Monitoring Reference and Equivalent Methods (40 CFR 53), Subpart B
Procedures for Testing Performance Characteristics of Automated Methods for SO, CO, O3 and NO».
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Introduction

Sulfur dioxide (SO3) is a colourless, soluble and toxic gas with a pungent smell. It forms sulfuric acid
when combined with water to create acid rain. The main sources of SO are:

(@ the combustion of fossil fuels containing sulfur (e.g. coal, gas and oil);

(b) in industrial processes (e.g. fertiliser and cement manufacturing, copper extraction,
aluminium smelting and steel production);

(0 from diesel engines (e.g. ships, locomotives and vehicles); and

(d) from geothermal and volcanic activity.

SO3 is also used as a preservative for dried foods.
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1 AS 3580.4.1:2023
Australian Standard®

Methods of sampling and analysis of ambient air

Method 4.1: Determination of sulfur dioxide — Direct reading
instrumental method

1 Scope

This document sets out a method for determining SO in ambient air using a direct-reading instrument.
The method applies to the determination of SO in ambient air within a nominal concentration range
0 to 500 ppb by volume (0 to approximately 1 430 ug/m3 at 0 °C and 101.3 kPa). Modern instruments
enable measurements over an expanded range, if required.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document.

NOTE Documents referenced for informative purposes are listed in the Bibliography.

AS 3580.19, Methods for sampling and analysis of ambient air, Method 19: Ambient air quality data
validation and reporting

AS/NZS 3580.1.1, Methods for sampling and analysis of ambient air, Method 1.1: Guide to siting air
monitoring equipment

AS/NZS 3580.2.2, Methods for sampling and analysis of ambient air, Method 2.2: Preparation of reference
test atmospheres—Compressed gas method

US EPA 40 CFR 53 Subpart B, Code of Federal Regulations, Title 40 Protection of Environment,
Part 53 Ambient Air Monitoring Reference and Equivalent Methods, Subpart B Procedures for Testing
Performance Characteristics of Automated Methods for SO, CO, O3 and NO3

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

31

fall time

time interval, after a step decrease in input concentration, between initial instrument response and
95 % of final instrument response

3.2

full scale

FS

nominated maximum concentration for which an instrument has been calibrated

Note 1 to entry: The full scale is selected to cover the normal range of values expected in the sampling
environment.

3.3
interference equivalent
positive or negative instrument response caused by a substance other than the one being measured
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lag time

time interval between a step change in input concentration and the first observable corresponding
change in instrument response

3.5

level 1 calibration

two-point instrument calibration using a reference test atmosphere which includes adjustment of
instrument gain or zero

3.6

level 1 check

two-point instrument check using a reference test atmosphere which does not include adjustment of
instrument gain or zero

3.7
level 2 check
simple check of an instrument’s response

Note 1 to entry: These checks may be performed using non-certified test atmospheres (e.g. permeation tubes,
expired gas cylinders).

3.8

limit of detection

LOD

lowest concentration of a pollutant that is detectable with a given confidence level

3.9

linearity

deviation of an instrument’s output from a linear best fit line when subjected to varying reference test
atmospheres

3.10
may
indicates the presence of an option

3.11

measurement uncertainty

non-negative parameter characterizing the dispersion of the values being attributed to a measurand
based on the information used

3.12

noise

spontaneous, short duration deviations in instrument output, about the mean output, which are not
caused by input concentration changes

Note 1 to entry: Noise level is determined as the standard deviation about the mean and is expressed in
concentration units.

3.13
parameter
one of the characteristics related to an air sample

Note 1 to entry: A parameter may include concentration of constituents or other quantifiable property (e.g. wind
speed, temperature).
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