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Keeping Standards up-to-date

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Standards may also be withdrawn.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

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

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

We also welcome suggestions for the improvement in our Standards, and especially
encourage readers to notify us immediately of any apparent inaccuracies or
ambiguities. Contact us via email at mail@standards.com.au, or write to the Chief
Executive, Standards Australia International Ltd, PO Box 1055, Strathfield,
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This Standard was issued in draft form for comment as DR 99078.
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AS 2883—2000 (Reconfirmed) 2016-07-22

STANDARDS AUSTRALIA

RECONFIRMATION

OF
AS 2883—2000
Analysis of metals—Procedures for the setting up, calibration and standardization
of atomic emission spectrometers using arc/spark discharge

RECONFIRMATION NOTICE

Technical Committee CH-010 has reviewed the content of this publication and in
accordance with Standards Australia procedures for reconfirmation, it has been
determined that the publication is still valid and does not require change.

Certain documents referenced in the publication may have been amended since the
original date of publication. Users are advised to ensure that they are using the latest
versions of such documents as appropriate, unless advised otherwise in this
Reconfirmation Notice.

Approved for reconfirmation in accordance with Standards Australia procedures for
reconfirmation on 27 June 2016.
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Australian Aluminium Council
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International Precious Metals Institute
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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee CH/10, Analysis of Metals to supersede AS 2883—1986, Analysis of metals—
Procedures for the setting up, calibration and standardization of atomic emission
spectrometers using arc/spark discharge.

This Standard is the result of a consensus among Australia and New Zealand representatives
of the Joint Committee to produce it as an Australian Standard.

The objective of this Standard is to standardize procedures and terms associated with the
setting up and use of atomic emission spectrometers using arc/spark discharge for the
analysis of metals. This edition provides details on modern instrumentation, instrument
performance tests and performance values. A glossary of terms specific to spectrometric
analysis of metals is included in this Standard as an Appendix.

Additional Standards describe methods for the atomic emission spectrometric analysis of
specific metals or groups of metals.

The term ‘informative’ has been used in this Standard to define the application of the
appendix to which it applies. An ‘informative’ appendix is only for information and
guidance.
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STANDARDS AUSTRALIA

Australian Standard

Analysis of metals—Procedures for the setting up, calibration and
standardization of atomic emission spectrometers using arc/spark
discharge

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard specifies practices for the setting up, calibration and standardization of
equipment for the atomic emission spectrometric analysis of metals using arc/spark
discharge. This Standard details test procedures used to ensure optimum response from this
equipment.

NOTE: A glossary of terms used in this Standard is included for reference in Appendix A.

1.2 PRINCIPLE OF THE ATOMIC EMISSION TECHNIQUE

When atoms of elements are excited using a suitable excitation source they emit
electromagnetic radiation in the form of a spectrum. The spectrum of an element is
determined primarily by the electronic configuration of its atoms and, as atoms of different
elements have different electronic configurations, each element has a distinct and
characteristic spectrum. The characteristic spectrum consists of a number of wavelengths
which correspond to the emission of electromagnetic radiation arising from the transition of
electrons in various excited states to lower energy states. The intensity of the
electromagnetic radiation which is emitted at a characteristic wavelength is proportional to
the concentration of the element in the sample.

1.3 REFERENCED DOCUMENT
The document below is referred to in this Standard:

AS
3641 Recommended practice for atomic emission spectrometric analysis
3641.1 Part 1: Principles and techniques
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SECTION 2 INSTRUMENTATION

2.1 ATOMIC EMISSIONS SPECTROMETER

The instrument usually referred to as an atomic emission spectrometer (AES) using
arc/spark discharge comprises—

(a) an excitation source suitable for producing electromagnetic radiation from the
elements of the sample;

(b) an optical system to isolate specific wavelengths of the emitted radiation;

(c) adetection and measurement system to record the intensities of the isolated radiation;
and

(d) a computer system and software to control the instrument and to collect and process
data.

2.2 EXCITATION SOURCE

An electrical device for producing arc or spark discharges between a counter electrode and
a sample.

2.3 SPARK STAND
2.3.1 General

The spark stand incorporates a Petrey table with a clamp to retain the sample, an inert gas
filled excitation chamber and a counter electrode holder. The Petrey table provides a means
for mounting a sample with a machined flat surface so that a seal is formed to exclude
atmospheric oxygen from the excitation chamber. Depending upon its design, the Petrey
table may require water cooling.

2.3.2 Counter electrode

This is either a shaped solid rod (usually tungsten) or a tungsten wire. A gauge is provided
to position the tip of the counter electrode at a specified distance (the analytical gap) from
the prepared surface of the sample.

2.4 ARGON GAS FLOW SYSTEM

Argon may be delivered from either a liquefied gas vessel or from compressed gas cylinders
to the spark stand. A flow of argon gas shall be provided to the instrument at all times to
prevent the ingress of air to the excitation chamber.

Recommended maximum impurity levels are as follows:

(a) (0)'47:45) | H PSP 2 ppm.
(b) NITOZON ..t 0.5 ppm.
(©) 1Y [0 10 S 3 ppm.
(d) Carbon dioxide + hydrocarbons....................... S ppm.

For some applications argon with 2% hydrogen may be used.

2.5 OPTICAL SYSTEM

The optical system comprises one or more spectrometers and associated ancillary optics. A
spectrometer consists of a primary or entrance slit, a dispersion device and one or more
secondary or exit slits. Alternatively, spectrometers using solid state detectors do not

require exit slits.
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Ancillary optics may include—

(a) alens, mirror or fibre optic to focus source radiation onto the primary slit;
(b)  beam splitters;

(c) filters; and

(d) mirrors or refractor plates between the secondary slit and detector.

Instruments utilizing radiation in the ultraviolet region have an optical system which is
maintained under vacuum or filled with an inert gas. The section of the optical path
between the spark chamber and the lens is flushed with argon.

2.6 DETECTION AND MEASUREMENT SYSTEM

Isolated radiation which passes through the secondary slit(s) is detected by photomultiplier
tube(s) located behind the slit(s) or passes directly to a solid state detector. The detector
converts radiant energy into an electrical signal which is measured during the exposure
period. The magnitude of the signal is proportional to the intensity of the radiation. This
measurement is then converted to concentration by comparison with a calibration curve
prepared by measuring appropriate reference materials using the same conditions.

2.7 DATA PROCESSING AND COMPUTER CONTROL

Atomic emission spectrometers incorporate a computer or microprocessor to enable analog-
to-digital conversion of electrical signals, control of spectrometer operations, calculations,
and data transfer and storage. Recommended options for computer operation include the
following:

(a) Storage of analytical programs which enables selection and control of instrument
parameters such as source conditions, integration time, selected wavelengths and
photomultiplier tube gain.

(b) Spectrometer operation programs which prompt the operator and perform all
calculations for the calibration, standardization and analysis procedures, (refer to
Clauses 5.2 and 5.3) including interference corrections and performance statistics.

(c) Data storage, transmission to remote devices and verification of these operations.

(d) Spectrometer testing programs which prompt the operator and perform all
calculations for alignment and instrument performance tests (refer to Sections 3
and 4), and storage of test data for future comparison.

(e)  Spectrometer diagnostic programs to assist in fault finding.

2.8 ACCESSORY EQUIPMENT

The equipment may include the following:

(a) Mechanical fume extractors.

(b)  Airconditioning or environment control.

(c) Voltage stabilizers, to minimize power surges.

(d)  Gas purifier.
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