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STANDARDS AUSTRALIA

RECONFIRMATION

OF
AS 2134.3—1994
Recommended practice for chemical analysis by atomic absorption spectrometry
Part 3: Vapour generation atomic absorption spectrometry

RECONFIRMATION NOTICE

Technical Committee CH-016 has reviewed the content of this publication and in
accordance with Standards Australia procedures for reconfirmation, it has been
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Reconfirmation Notice.
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PREFACE

This Standard was prepared by the Standards Australia Committee on Spectroscopy, under
the direction of the Multitechnics Standards Policy Board, as a part of the AS 2134 series
of Standards on atomic absorption spectrometry. Part 1 of the series covers flame atomic
absorption spectrometry and Part 2 deals with graphite furnace atomic absorption
spectrometry.

The term ‘normative’ has been used in this Standard to define the application of the
appendix to which it applies. A ‘normative’ appendix is an integral part of a Standard.

© Copyright — STANDARDS AUSTRALIA

Users of Standards are reminded that copyright subsists in all Standards Australia publications and software. Except where the
Copyright Act allows and except where provided for below no publications or software produced by Standards Australia may be
reproduced, stored in a retrieval system in any form or transmitted by any means without prior permission in writing from
Standards Australia. Permission may be conditional on an appropriate royalty payment. Requests for permission and information
on commercial software royalties should be directed to the head office of Standards Australia.

Standards Australia will permit up to 10 percent of the technical content pages of a Standard to be copied for use
exclusively in-house by purchasers of the Standard without payment of a royalty or advice to Standards Australia.

Standards Australia will also permit the inclusion of its copyright material in computer software programs for no royalty
payment provided such programs are used exclusively in-house by the creators of the programs.

Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whenever the
Standard is amended or revised. The number and date of the Standard should therefore be clearly identified.

The use of material in print form or in computer software programs to be used commercially, with or without payment, or in
commercial contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia at any time.
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STANDARDS AUSTRALIA

Australian Standard

Recommended practice for chemical analysis by
atomic absorption spectrometric

Part 3: Vapour generation atomic absorption spectrometry

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE This Standard sets out recommendations for instrumentation and operating
techniques suitable for chemical analysis by vapour generation atomic absorption
spectrometry (VGAAS) and includes a summary of testing procedures and requirements
for safe operation. Elements covered in the recommended procedures include mercury and
the hydride-forming elements, i.e. antimony, arsenic, bismuth, germanium, lead, selenium,
tellurium and tin.

NOTES:

1 Flame atomic absorption spectrometry and graphite furnace atomization techniques are dealt
with in AS 2134.1 and AS 2134.2 respectively.

2 This Standard should be read in conjunction with the instrument manufacturer’s
recommendations.

1.2 PRINCIPLE Vapour generation atomic absorption spectometry relies upon—

(a) separation of the analyte from the matrix either as free atoms, e.g. mercury, or as
the hydride formed by the addition of sodium borohydride to an acidic solution of
the analyte;

(b) production of free atoms of the element;

(c) free atoms being able to absorb energy only at certain discrete wavelengths, usually
resonance wavelengths; and

(d) the energy absorbed being a function of the concentration of the absorbing atoms.

NOTE: Ionic mercury may be readily converted to free atomic vapour by reduction. Mercury is
transported to an optical cell or tube maintained at room temperature for atomic absorption
measurement. The other elements listed in Clause 1.1 form hydrides which are volatile at room
temperature. Volatile hydrides are transported to an atomizer where free atoms of the analyte
are formed.

1.3 REFERENCED DOCUMENTS The following documents are referred to in this

Standard:

AS

2134 Recommended practice for chemical analysis by atomic absorption
spectrometry

2134.1 Part 1: Flame atomic absorption spectrometry

2134.2 Part 2: Graphite furnace spectrometry

2135 Glossary of terms used in flame atomic absorption spectroscopy

2243 Safety in laboratories

2243.6 Part 6: Mechanical aspects
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AS

2850 Chemical analysis—Interlaboratory  test programs—For determining
precision of analytical method(s)—Guide to the planning and conduct

ISO

3696 Water for laboratory use—Specification and test methods

1.4 DEFINITIONS For the purpose of this Standard the definitions in AS 2135 and
that below apply.

1.4.1 Resonance wavelength—a wavelength corresponding to the transfer of an electron
between the ground state and a higher energy level of a specified atom.

COPYRIGHT Documents

Document Sharing Hub

Full document details: AS 2134.3-1994 (2016)


http://avadocuments2026.com/doc/as-2134-3-1994-2016
http://avadocuments2026.com/doc/as-2134-3-1994-2016

AS 2134.3 —199%4 6

SECTION 2 INSTRUMENTATION

2.1 GENERAL An instrument for vapour generation atomic absorption spectrometry
consists essentially of the following components:

(a) A source of radiation which emits the required atomic spectrum of the analyte
(Clause 2.2).

(b) A vapour generation system (Clause 2.3).
(c) An atomization system (Clause 2.4).

(d) An optical system incorporating a device for isolating monochromatic radiant
energy (Clause 2.6).

(e) A measurement system consisting of a detector, an amplifier and a display, and
providing a means of background correction (Clause 2.7).

2.2 SOURCES OF RADIATION
2.2.1 Line sources—Hollow-cathode lamp

2.2.1.1 Principle of operation A hollow-cathode lamp constructed with a cathode
containing the analyte is operated to give a pulsed signal, by either electronic modulation
of the lamp current or mechanical chopping of the radiant beam.

2.2.1.2 Operating current The hollow-cathode lamp should be operated according to
manufacturer’s recommendations. In practice, the operating current should be that which
provides the optimum signal-to-noise ratio. Lower currents may improve sensitivity but
may also result in a decrease in signal-to-noise ratio. Higher currents increase the
possibility of self-absorption in the lamp, which contributes to non-linearity of the
calibration graph.

2.2.1.3 Intensity and stability The hollow-cathode lamp should be of sufficient
intensity and stability to maintain an acceptable signal-to-noise ratio.

2.2.2 Line sources—mercury vapour lamps Mercury vapour lamps are used in some
analytical instruments dedicated to the determination of mercury and may not require the
use of a monochromator.

2.2.3 Line sources—other lamps For the hydride-forming elements listed in
Clause 1.1, electrodeless-discharge lamps and boosted-discharge lamps with additional
power supplies can provide greater intensity which gives a substantially improved
signal-to-noise ratio.

2.24 Continuum sources Continuum light sources used for background correction
should be of sufficient intensity and stability to maintain an acceptable signal-to-noise
ratio.

2.3 VAPOUR GENERATION SYSTEM

2.3.1 General A solution containing the test sample is mixed with a reagent to liberate
the analyte into the vapour phase, which is then transported through the apparatus by a
carrier gas. The system for vapour generation may be either a direct-transfer type or a
collector type. A large number of system designs are available commercially or may be
readily constructed in the laboratory.

2.3.2 Direct-transfer systems In direct-transfer systems, the vapour generated by one
of the following methods is transported directly to the atomizer:

(a) Continuous flow—sample, reductant and acid solutions flow continuously at set
rates to the generator to establish a steady rate of vapour evolution.
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