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PREFACE

This Standard was prepared by the Standards Australia Committee on Spectroscopy under the direction
of the Chemical Standards Board.

This Standard is Part 2 of the AS 3641 series on recommended practice for atomic emission spectrometry
and describes recommended procedures for the setting up and operation of inductively coupled plasma
(ICP) instruments for use in chemical methods of analysis. The recommendations in this Standard -
are intended to apply to Australian Standard methods for ICP analysis. In the preparation’ of this
Standard cognizance was taken of the following documents:

International Organization for Standardization, ISO/TC 147/SC 2/WG 32 N2, Miles, Douglas L. and
Sharp, Barry L., Inductively coupled plasma spectrometry.

American Society for Testing and Materials, ASTM E 743, Standard gmde Jor spectmchemzcal labo.tory .
quality assurance, Philadelphia, USA, 198S.

Report by the Analytical Methods Committee. Evaluation of analytical instrumentation, Pa.* Il.
Polychromators for use in emission spectrometry with ICP sources, Royal Society of Chemisiry,
Analytical Proceedings. Aprll 1986, Vol. 23.

SARLIT, M.L. Verification of sequential ICP-AES instrument function. International Cganization
Jor Legal Metrology, September 1987.

© Copyright — STANDARDS AUSTRALIA

Use = of Siu ndards are reminded that copyright subsists in all Standards Australia publications and software. Except where the

“opy: ~ht /¢t allows and except where provided for below no publications or software produced by Standards Australia may be
re, vorduced, stored in a retrieval system in any form or transmitted by any means without prior permlssmn in writing from Standards
Ausiralia. Permlsswn may be conditional on an appropriate royalty payment. Requests for permission and information on commercial
suftware 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.



https://www.stdhive.com/standards/as-36412-1990-pdf/

3 AS 3641.2—1990

CONTENTS
. ) Page
SECTION 1 SCOPE AND GENERAL
1.1 SCOPE 4
1.2 REFERENCED DOCUMENTS 4
1.3 DEFINITIONS . 4
1.4 PRINCIPLE OF THE TECHNIQUE 4
1.5 SAFETY PRECAUTIONS 4
SECTION 2 INSTRUMENTATION .
2.1 PRINCIPLE OF OPERATION 6
2.2 GENERAL . N
2.3 TORCH AND POWER SUPPLY 6
2.4 SAMPLE INTRODUCTION SYSTEM 6
2.5 GAS CONTROL SYSTEM S
2.6 OPTICAL SYSTEM .... . 8’
2.7 DETECTION AND MEASUREMENT SYSTEM . 8
2.8 DATA PROCESSING AND COMPUTER CONTROL .... 8
2.9 ADDITIONAL EQUIPMENT . 9
SECTION 3 INSTRUMENT OPTIMIZATION .
3.1 GENERAL . 10
3.2 PROFILING OF A SIMULTANEOUS SPECTROMET[‘R veer s 10
3.3 WAVELENGTH CALIBRATION OF A SCANNING MO: :\;IIROMATOR OR
SEQUENTIAL SPECTROMETER e e 10
3.4 OPTICAL ALIGNMENT OF PLASMA P . O N 11
3.5 PLASMA OPTIMIZATION T N O i
3.6 INTERFERENCES 12
SECTION 4 INSTRUMENT PERFORMANCE TES <
4.1 GENERAL . © eere eeee eeee eeee aeee eer enee eeee aess 13
4.2 FREQUENCY OF TESTING e 13
4.3 REPEATABILITY OF THE INST‘{L\/IL \IT 13
4.4 REPEATABILITY OF THE ML.A"URING SYSTEM 14
4.5 TESTS ON MEASURING CIRCUITS .... .. 14
4.6 BACKGROUND EQUIVA'E.'T LONCENTRATION 14
4.7 LIMIT OF DETECTIOMN. ... ... i e veee cvee vver veve evee e 15
SECTION 5 INSTRUMEN/ ¢ /PERATION '
5.1 INTRODUCTIOM 16
5.2 METHOD DEYELOPMENT cree eeer meer aene eeee eeee eeee eeee e 16
5.3 CALIBRATiI N OF SPECTROMETER 17
5.4 STANDARDIZ.x fION 17
5.5 ANALUSISS PROCEDURE .... ... i cior vinr venr even enee v e, 19
5.6 ACCE:rTANCE OF RESULTS .... -.... 19
SECTION 6 ANALYTICAL QUALITY ASSURANCE
6.1 tENERAL 21
2 STRUMENT CALIBRATION AND STANDARDIZATION 21
6.5 VA LIDATION OF ANALYTICAL PROCEDURE . 2]
¢4 TREATMENT OF DATA FROM MONITORING PROCEDURE ceee e 21
6.5 TRACEABILITY OF RESULTS .... ... i ciir vier vee vvee eeee e 21
6.6 CORRECTIVE ACTION ... .. v cher vier vinr enn veee veee eees 22
APPENDICES
A TROUBLESHOOTING PROCEDURES . 23

B FLOWSHEET ON THE PROCEDURE FOR THE ACCEPTANCE OF ANALYTI-
CAL VALUES FOR TEST SAMPLES ... ... .. . 24


https://www.stdhive.com/standards/as-36412-1990-pdf/

AS 3641.2—1990 4

STANDARDS AUSTRALIA

Australian Standard
Recommended practice for atomic emission'spectrometric analysis

Part 2: Inductively coupled plasma excitation

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE This Standard sets out recommendations for instrumentation and operating procedures
in the application of the inductively coupled plasma excitation to chemical analysis by atomic emission
spectrometry.

NOTE: This Standard is intended to be read in conjunction with the instrument manufacturer’s recommendations.

1.2 REFERENCED DOCUMENTS The following documents are referred to in this Stana. =d:

AS

2243 Safety in laboratories
2243.2 Part 2: Chemical aspects
2243.5 Part 5: Non-ionizing radiations

2772 Radiofrequency radiation - .
2772.2 Principles and methods of measurement—300 kHz to 100 GHz

2883  Analysis of metals—Procedures for the setting up, calibration ar< sta.durdization of atomic
emission spectrometers using arc/spark discharge :

2929 Test methods—Guide to the format, style and content

3641 Recommended practice for atomic emission spectromev ic 2nalysis
3641.1 Part 1: Principles and techniques

ASTM
E 135 Terminology relating to emission spectroscopy

BS
5703 Guide to data analysis and quality control usin'y cusum techniques

1.3 DEFINITIONS For the purpose of this Standard, the definitions in AS 2883 and ASTM E 135
apply.

1.4 PRINCIPLE OF THE TECHNIQU," When atoms or ions of elements are excited in an
inductively coupled plasma (see Figu < ,}, t..y emit electromagnetic radiation in the form of spectra.
The characteristic spectrum of eat“ el ment, which is determined primarily by the electronic
configuration of the atom, conris.> 01 a number of wavelengths which correspond to the emission
of electromagnetic radiation aris ng 1-om the transition of electrons in various ‘excited states to lower
energy states. The intensitv o[ t.e electromagnetic radiation which is emitted at a characteristic
wavelength is proportiona’ to .he concentration of the element in the sample. The intensity is measured
using an appropriate s>ec ‘or.eter and photo-detecting system.

1.5 SAFETY PRZCAUTIONS

1.5.1 General 1.< g neral safety precautions listed in AS 2243 should be followed to minimize safety
hazards.

1.5.2 Ult.viow ¢ radiation Most ICP instruments contain a safety interlocking system which prevents
ignition ~f t. = source when the ultraviolet-absorbing shield is not in position. It is essential that the
interlock 1. not overridden.

15.3 Fume hoods It is strongly recommended that an efficient mechanical ventilation system be
instal' 'd to exhaust toxic fumes and ozone issuing from the torch. It should be heat and corrosion -
runistar t. The intake of the exhaust system should be placed directly above the torch. The position
of the intake and the exhaust capacity of the system should be in accordance with the manufacturer’s
specification, as an incorrect position can cause torch instability. It is also recommended that the exhaust
from the RF generator be vented away from the instrument, i.c. through the fume hood.
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