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This Australian Standard was prepared by Committee CH-010, Analysis of Metals. 
It was approved on behalf of the Council of Standards Australia on 02 March 2004 
and published on 21 April 2004. 

 

The following are represented on Committee CH-010: 

Australasian Institute of Mining and Metallurgy 

Australian Aluminium Council 

Institute of Materials Engineering Australasia 

International Precious Metals Institute 

National Association of Testing Authorities Australia 

The Royal Australian Chemical Institute 

The University of New South Wales 

 

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Standards may also be withdrawn.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 Web 
Shop 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 Global Standard, has a full listing of revisions 
and amendments published each month. 

Australian StandardsTM and other products and services developed by Standards 
Australia are published and distributed under contract by SAI Global, which 
operates the Standards Web Shop. 

We also welcome suggestions for 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.org.au, or write to the Chief 
Executive, Standards Australia International Ltd, GPO Box 5420, Sydney, NSW 
2001. 

 

This Standard was issued in draft form for comment as DR 03142.
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PREFACE 

This Standard was prepared by the Australian members of the Joint Standards 

Australia/Standards New Zealand Committee CH-010, Analysis of Metals. After 

consultation with stakeholders in both countries, Standards Australia and Standards New 

Zealand decided to develop this Standard as an Australian, rather than an Australian/New 

Zealand Standard. 

The following laboratories participated in the inter-laboratory test in the program, to 

provide the data given in Table 1: 

Comalco Aluminium. 

Hydro Aluminium Kurri Kurri Pty Ltd. 

MCK Metals Pacific (New Zealand). 

New Zealand Aluminium Smelters. 

Steel and Lincoln. 

Tomago Aluminium Company. 

The objective of this Standard is to provide a method for the determination of impurities 

and alloying elements in aluminium by arc/spark atomic emission spectrometry. 

 
 

CONTENTS 

   

  

  Page 

 1 SCOPE........................................................................................................................ 3 

 2 REFERENCED DOCUMENTS.................................................................................. 4 

 3 PRINCIPLE ................................................................................................................ 4 

 4 DEFINITIONS............................................................................................................ 4 

 5 APPARATUS ............................................................................................................. 4 

 6 SAMPLING ................................................................................................................ 4 

 7 PROCEDURE............................................................................................................. 4 

 8 PRECISION................................................................................................................ 9 

 9 ACCEPTANCE OF RESULTS................................................................................... 9 

 10 TEST REPORT......................................................................................................... 10 

A
cc

es
se

d 
by

 M
O

N
A

S
H

 U
N

IV
E

R
S

IT
Y

 L
IB

R
A

R
Y

 o
n 

16
 J

un
 2

01
5 

(D
oc

um
en

t c
ur

re
nc

y 
no

t g
ua

ra
nt

ee
d 

w
he

n 
pr

in
te

d)

Full document details: AS 4861-2004

http://www.avadocuments.com/doc/as-4861-2004
http://www.avadocuments.com/doc/as-4861-2004


 3 AS 4861—2004 

 

www.standards.com.au   Standards Australia 

3

STANDARDS AUSTRALIA 
 

Australian Standard 

Aluminium and aluminium alloys—Determination of impurities and 
alloying elements—Atomic emission spectrometric method 

 

1   SCOPE 

This Standard specifies the atomic emission spectrometric analysis of aluminium and 

aluminium alloys for the following elements in the concentration ranges indicated. 

 

Element Concentration range

% 

Antimony 0.001 – 0.5 

Beryllium 0.000003 – 0.1 

Bismuth 0.009 – 1.0 

Boron 0.0002 – 0.1 

Cadmium 0.0004 – 0.04 

Calcium 0.00005 – 0.06 

Chromium 0.0002 – 6.0 

Cobalt 0.0003 – 1.0 

Copper 0.0002 – 20.0 

Gallium 0.0008 – 0.2 

Iron 0.001 – 4.0 

Lead 0.0004 – 2.0 

Lithium 0.00001 – 0.1 

Magnesium 0.0001 – 15.0 

Manganese 0.00003 – 10.0 

Nickel 0.0003 – 5.0 

Phosphorus 0.002 – 0.1 

Silicon 0.001 – 25.0 

Sodium 0.00009 – 0.05 

Strontium 0.00003 – 0.1 

Tin 0.0005 – 5.0 

Titanium 0.0002 – 1.0 

Vanadium 0.0016 – 0.5 

Zinc 0.0005 –10 

Zirconium 0.0002 – 0.5 
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2   REFERENCED DOCUMENTS 

The following documents are referred to in this Standard: 

AS  

2612 Aluminium and aluminium alloys—Sampling for chemical and spectrochemical 

analysis 

2850 Chemical analysis—Interlaboratory test programs—For determining precision 

of analytical method(s)—Guide to the planning and conduct 

2883 Analysis of metals—Procedures for the setting up, calibration and

standardization of atomic emission spectrometers using arc/spark discharge 

3   PRINCIPLE 

A prepared sample is subjected to excitation by electric arc/spark discharge. The resultant 

emitted radiation is introduced to a spectrometer where wavelengths specific to the various 

elements within the sample are isolated and the intensities measured. 

By comparing the intensities obtained for various elements in the sample with intensities 

obtained from standards of known composition, the concentration of each of the elements is 

calculated. 

4   DEFINITIONS 

For the purpose of this Standard, the definitions in AS 2883, Appendix A apply. 

5   APPARATUS 

An atomic emission spectrometer (AES) comprising— 

(a) an excitation source; 

(b) a spark stand with counter electrode; 

(c) an argon gas flow system; 

(d) an optical system for spectral isolation;  

(e) a measuring system consisting of radiation detectors; and 

(f) a computer and peripherals for data acquisition and evaluation. 

6   SAMPLING 

The sample shall be taken and prepared in accordance with AS 2612. 

7   PROCEDURE 

7.1   Instrument operation 

The spectrometer shall be installed and commissioned in accordance with the 

manufacturer’s specifications. It shall be profiled, calibrated and standardized in 

accordance with AS 2883 and meet the performance criteria in that Standard. 

7.2   Analytical lines 

The choice of analytical lines depends upon spectral interferences, the number of analytes 

and the range of concentrations to be determined. Physical constraints (the space available 

to mount the analytical channels around the Rowland circle of the spectrometer) may also 

affect the wavelength and/or order of the line chosen.  
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