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systems. To maintain their currency, all Standards are periodically reviewed, and
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Standards may also be withdrawn.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.
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PREFACE

This Guide was prepared by the Standards Australia Committee MN-001, Coal and Coke, as
an introduction to the AS 1038.10 series relating to the determination of trace elements in
codl.

The objective of this Guide is to assist in the selection of standard methods available to
determine the common trace elements in coal, coke and fly-ash.

The determination of trace elementsin coal and coke is becoming more important due to the
considerable emphasis being placed on the effect of these elements on the environment.
International buyers are becoming increasingly aware of the need for more detailed
knowledge of the coals that they are purchasing and may request trace element analysis. In
order to have accurate and precise results for this analysis it is imperative that standard
methods be available.

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

Accessed by MONASH UNIVERSITY LIBRARY on 16 Jun 2015 (Document currency not guaranteed when printed)

Documents

Document Sharing Hub

Full document details: AS 1038.10.0-2002 (2013)


http://avadocuments2026.com/doc/as-1038-10-0-2002-2013
http://avadocuments2026.com/doc/as-1038-10-0-2002-2013

3 AS 1038.10.0—2002

CONTENTS

Page

L SCOPE ...t n et 4

2 REFERENCED DOCUMENTS. ...ttt 4
3 DEFINITIONS. ...ttt nre e nne s 4
4 ABBREVIATIONS. ... oottt 5
5 DISCUSSION OF METHODS ........ooiiiiiiiiieeie et 5
6 USE OF CERTIFIED REFERENCE MATERIALS.......cccoiiiiiiicecee e 7

7  SENSITIVITY AND REPORTING .....ooiiiiiiiiiteee ettt 7
8 REPORTING OF RESULTS.....ccti ittt 8
O PRECISION ...ttt sb e nn e nne e nne s 9
10 TEST REPORT ..ottt ettt et n e e e e 9

APPENDICES

A SCHEME OF ANALYSISFOR TRACE ELEMENTS ... 10

B RECOMMENDED PROCEDURES FOR THE DETERMINATION OF
TRACE ELEMENTS—BORATE FUSION/INDUCTIVELY COUPLED
PLASMA ATOMIC EMISSION SPECTROMETRIC METHOD ........ccocoiiveiieenee 11
C RECOMMENDED PROCEDURES FOR THE DETERMINATION OF TRACE
ELEMENTS—ACID DIGESTION/INDUCTIVELY COUPLED PLASMA
MASS SPECTROMETRIC METHOD .......coooiiiiiiiiee e 16

Accessed by MONASH UNIVERSITY LIBRARY on 16 Jun 2015 (Document currency not guaranteed when printed)

Documents

Document Sharing Hub

Full document details: AS 1038.10.0-2002 (2013)


http://avadocuments2026.com/doc/as-1038-10-0-2002-2013
http://avadocuments2026.com/doc/as-1038-10-0-2002-2013

AS 1038.10.0—2002 4

STANDARDS AUSTRALIA

Australian Standard
Coal and coke—Analysis and testing

Part 10.0: Determination of trace elements—Guide to the determination of
trace elements

1 SCOPE

This Guide compares methods used for the determination of trace elements in coal and coal
ash. The trace elements include those elements listed in the Australian National Pollutant
Inventory: arsenic, beryllium, boron, cadmium, chlorine, chromium, cobalt, copper,
fluorine, lead, manganese, mercury, nickel, selenium and zinc. Also included are vanadium
and molybdenum; these trace elements are not listed in the National Pollutant Inventory
Environment Australia,* but are listed as being of major or moderate concern by the United
States Research Council. To this list can be added the radioactive trace elements, thorium
and uranium.

2 REFERENCED DOCUMENTS
The following documents are referred to in this Standard.

AS

1038 Coal and coke—Analysis and testing

1038.3 Part3:  Proximate analysis of higher rank coal

1038.8.1 Part 8.1: Chlorine—Eschka method

1038.8.2 Part 8.2: Chlorine—High-temperature combustion method

1038.10.1 Part 10.1: Determination of eleven trace elements in coal, coke and fly-ash—
Flame atomic absorption spectrometric method

1038.10.2 Part 10.2: Determination of arsenic, antimony and selenium—Hydride
generation method

1038.10.3 Part 10.3: Determination of boron content —ICP-AES method

1038.10.4 Part 10.4: Determination of fluorine content — Pyrohydrolysis method

1038.10.5 Part 10.5: Determination of mercury content

2418 Coal and coke—Glossary of terms

ASTM
D3684  Standard test method for total mercury in coal by the oxygen bomb
combustion/atomic absorption method

D3761  Standard test method for total fluorine in coal by the oxygen bomb
combustion/ion selective electrode method

D4606  Standard test method for determination of arsenic and selenium in coal by the
hydride generation/atomic absorption method

D5987  Standard test method for total fluorine in coal and coke by pyrohydrolytic
extraction and ion selective electrode or ion chromatograph methods

3 DEFINITIONS
For the purpose of this Standard, the definitions given in AS 2418 apply.

Accessed by MONASH UNIVERSITY LIBRARY on 16 Jun 2015 (Document currency not guaranteed when printed)

* Environment Australia, http://www.environment.gov.au/epg/npi/index.html Documents
© Standards Australia WWWDS?E%%I;}SQEC%!?%UHQ Hub

Full document details: AS 1038.10.0-2002 (2013)


http://avadocuments2026.com/doc/as-1038-10-0-2002-2013
http://avadocuments2026.com/doc/as-1038-10-0-2002-2013

5 AS 1038.10.0—2002

4 ABBREVIATIONS

AAS atomic absorption spectrometry

AFS atomic fluorescence spectrometry

CVAAS cold vapour atomic absorption spectrometry

GFAAS graphite furnace atomic absorption spectrometry

IC ion chromatography

ICP-AES inductively coupled plasma atomic emission spectrometry
ICP-MS inductively coupled plasma mass spectrometry

INAA instrumental neutron activation analysis

| SE ion selective electrode

XRF X-ray fluorescence spectrometry

5 DISCUSSION OF METHODS

5.1 General

A summary of techniques applicable to the determination of each of the trace elements are
discussed below. A schematic of procedures used for trace element determinations is given
in Appendix A.

5.2 Arsenic and selenium

Arsenic and selenium are determined by hydride generation/atomic absorption or atomic
fluorescence techniques following the ashing of the coal at 800°C in the presence of Eschka
mixture and dissolution with hydrochloric acid. AS 1038.10.2 is the recommended method
for the determination of arsenic and selenium in coal. The ASTM D4606 method for the
determination predates the Australian Standard and does not include the atomic
fluorescence technique.

Arsenic could be determined in coal by the analysis of ash prepared in a laboratory at a
temperature no greater than 450°C. Selenium is vaporized at quite low temperatures and is
not recovered in ash. There is no Standard for the determination of arsenic in coal ash. A
suitable procedure would be the dissolution of the ash either by lithium
metaborate/tetraborate fusion or by mixed acids (nitric, hydrochloric and hydrofluoric
acids) and determination of the analyte by hydride/AAS or hydride/AFS. This element can
also be determined by ICP-MS if the isobaric interference caused by argon chloride is
eliminated.

5.3 Boron

Boron is determined by ICP-AES following the ashing of the coal at 800°C in the presence
of Eschka mixture and dissolution with hydrochloric acid. This dissolution procedure is the
same as that used for arsenic and selenium. The procedure is set out in AS 1038.10.3.

5.4 Beryllium, cadmium, chromium, cobalt, copper, lead, manganese, molybdenum,
nickel, vanadium, zinc, thorium and uranium

5.4.1 General
Beryllium, cadmium, chromium, cobalt, copper, lead, manganese, molybdenum, nickel,

vanadium, zinc, thorium and uranium are determined by various spectrometric techniques.

NOTE: A number of these trace elements can be determined by XRF, however, in general the
sensitivity istoo low to accurately determine beryllium, cadmium, thorium and uranium by XRF.
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