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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 1ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 12315 was prepared by Technical Committee ISO/TC 226, Materials for the production of primary
aluminium.

This International Standard is based on AS 2879.11, Alumina — Guide to reporting Al,O5 content of smelter-

grade alumina, prepared by the Standards Australia Committee MN/9, Alumina and Materials Used in
Aluminium Production.
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Aluminium oxide primarily used for production of aluminium —
Method for calculating the Al,O3 content of smelter-grade
alumina

1 Scope

This International Standard describes methods for calculating and reporting the Al,O5 content of smelter-
grade alumina, on either a dry or ignited basis, from the results of the determinations in accordance with
ISO 806 and AS 2879.7.

NOTE Typical values of a smelter-grade alumina, if reported on a dry basis, would be in the range of 98,5 % to
98,9 % and, if reported on an ignited basis, would be in the range of 99,4 % to 99,7 % mass fraction.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 806, Aluminium oxide primarily used for the production of aluminium — Determination of loss of mass at
300 °C and 1 000 °C

AS 2879.7, Alumina — Determination of trace elements — Wavelength dispersive X-ray fluorescence
spectrometric method")

3 Principle

From the determination of trace elements in accordance with AS 2879.7, where the elements are determined
on an undried (“as-received” basis) by X-ray fluorescence spectrometry analysis, and the loss of mass at
300 °C and 1 000 °C is determined in accordance with ISO 806, the proportion by mass is calculated and
expressed as a percentage.

The Al,O5 content of alumina, expressed as a percentage (mass fraction), is calculated by subtracting the
percentage of trace elements from the total, expressed as 100 %. The Al,O5; content of alumina can be
expressed on a dried basis or an ignited basis.

The dried basis method eliminates the effect of loss of mass after heating to 300 °C, under defined conditions.
The ignited basis method eliminates the loss of mass after heating to 1 000 °C, under defined conditions.

Sulfur (S) shall be determined and included as its oxide, SO,, in the sum of impurities term, X/, if the alumina
is derived from heavy-fuel-oil calcination. Sulfur from this source is largely present as adsorbed SO,. There is
no standard method for determining sulfur in alumina.

1) To be replaced by ISO 23201, Aluminium oxide primarily used for production of aluminium — Determination of trace
elements — Wavelength dispersive X-ray fluorescence spectrometric method (under preparation).
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NOTE 1 By industry convention, these mass losses are often referred to as “moisture on ignition (MOI)” and “loss on
ignition (LOI)”, respectively.

NOTE 2 When sulfur is determined, it is traditionally reported as SO, not SO,

4

Procedures

The determinations shall be as follows.

a)

b)

c)

5

Determine the impurities according to AS 2879.7.

Determine the loss of mass at 300 °C (moisture content, MOI) and loss of mass on ignition at 1 000 °C
(LOI) (on a dry or “as-received” basis) in accordance with ISO 806.

Determine the sulfur, reported as SO, if the alumina is derived from heavy-fuel-oil calcination.

Calculations and expression of results

Calculate and express the results as follows:

a)

Al,O5 content determined on an ignited at 1 000 °C basis:

1) for loss on ignition of alumina determined on a dried at 300 °C basis, the Al,O5 content, expressed
as a percentage, is calculated using Equation (1).

100

WAI,05,1000,d = 100 — x (1) (1)

WA1000,d X W300

100 - - +
w300 ~ WA1000,d 100

where

WaAI,0,, 1 000d IS the Al;O3 content determined on an ignited at 1 000 °C basis, expressed as a

percentage;

W300 is the loss of mass at 300 °C, expressed as a percentage;

WA1 000.d is the loss of mass on ignition (300 °C to 1000 °C), expressed on a dried at
300 °C basis;

X/ is the sum of trace elements determined in accordance with AS 2879.7. SO,

shall be included in this sum, if required.

2) for loss on ignition of alumina determined on an “as-received” basis calculate the Al,O5 content,
expressed as a percentage, using Equation (2).

100

100 — w300 — Wa1000,ar )

WAI,05,1000,ar = 100 — ( x(2r) (2)

where

WAL,03, 1000,ar 1S the Al;O3 content determined on an ignited at 1 000 °C basis, expressed as a
percentage;

W300 is the loss of mass at 300 °C, expressed as a percentage;
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Wa1 000.ar |bs the loss of mass on ignition (300 °C to 1 000 °C) expressed on an “as-received”
asis;
2l is the sum of the trace-element oxides determined in accordance with

AS 2879.7. SO5 shall be included in this sum, if required.

Al,O3 content determined on a dried at 300 °C basis:

1) for loss on ignition of alumina determined on a dried at 300 °C basis, the Al,O5 content, expressed
as a percentage, is calculated using Equation (3).

WAIL,03,300,d = 100 = Wa1000,d — (10%3300) Xzl (3)
where
WAI,03, 300,d is the Al,O3 content determined on a dried at 300 °C basis, expressed as a
percentage,
W300 is the loss of mass at 300 °C, expressed as a percentage;
Wa1 000,d is the loss of mass on ignition (300 °C to 1 000 °C) on a dried basis;
X/ is the sum of the trace-element oxides determined in accordance with AS 2879.7.

S04 shall be included in this sum, if required.

2) for loss on ignition of alumina determined on an “as-received” basis calculate the Al,O5 content,
expressed as a percentage, is calculated using Equation (4).

100

=100 -
WAI,03, 300,ar (100 — wago

] x (wa1000,ar + X/ )

where

WAlL03, 300,ar 1S the Al,O3 content determined on a dried at 300 °C basis, expressed as a

percentage;
W300 is the loss of mass at 300 °C, expressed as a percentage;
Wa1 000.ar is the loss of mass on ignition (300 °C to 1000 °C), expressed on an “as-

received” basis;

X7 is the sum of the trace-element oxides determined in accordance with AS 2879.7.
S04 shall be included in this sum, if required.

Test report

The test report should include the following information:

a)
b)
c)

d)

a reference to this International Standard;
the date on which the sample was taken;
the date of the determinations and calculations;

details necessary for the complete identification of the material tested;
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e) whether the Al,O5 content was determined and calculated on a dried at 300 °C or ignited at 1 000 °C
basis;

f)  the Al,O4 content, recorded to the nearest first decimal place.

4 © 1SO 2010 — All rights reserved



BS I1SO 12315:2010



BS ISO 12315:2010
ISO 12315:2010(E)

ICS 71.100.10

Price based on 4 pages

© 1SO 2010 — All rights reserved



This page deliberately left blank



NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

British Standards Institution (BSI)

BSI is the national body responsible for preparing British Standards and other
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization
products are published by BSI Standards Limited.

About us

We bring together business, industry, government, consumers, innovators
and others to shape their combined experience and expertise into standards
-based solutions.

The knowledge embodied in our standards has been carefully assembled in
a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help
them achieve their goals.

Information on standards

We can provide you with the knowledge that your organization needs
to succeed. Find out more about British Standards by visiting our website at
bsiaroun.com/standards or contacting our Customer Services team or

Knowledge Centre.

Buying standards

You can buy and download PDF versions of BSI publications, including British
and adopted European and international standards, through our website at
bsiaroun.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions

Our range of subscription services are designed to make using standards
easier for you. For further information on our subscription products go to
bsiaroun.com/subscrintions.

With British Standards Online (BSOL) you'll have instant access to over 55,000
British and adopted European and international standards from your desktop.

It's available 24/7 and is refreshed daily so you'll always be up to date.

You can keep in touch with standards developments and receive substantial
discounts on the purchase price of standards, both in single copy and subscription
format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they're

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsiaroun.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email bsmusales@bsigroup.com.

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK

bsi.

Revisions
Our British Standards and other publications are updated by amendment or revision.
We continually improve the quality of our products and services to benefit your

business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Copyright

All the data, software and documentation set out in all British Standards and
other BSI publications are the property of and copyrighted by BSI, or some person
or entity that owns copyright in the information used (such as the international
standardization bodies) and has formally licensed such information to BSI for
commercial publication and use. Except as permitted under the Copyright, Designs
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system
or transmitted in any form or by any means — electronic, photocopying, recording
or otherwise — without prior written permission from BSI. Details and advice can
be obtained from the Copyright & Licensing Department.

Useful Contacts:

Customer Services

Tel: +44 845 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

..making excellence a habit’


www.bsigroup.com/standards
www.bsigroup.com/shop
www.bsigroup.com/shop
www.bsigroup.com/subscriptions

	Scope
	Normative references
	Principle
	Procedures
	Calculations and expression of results
	Test report

