INTERNATIONAL ISO
STANDARD 21814

First edition
2019-02

Fine ceramics (advanced ceramics,
advanced technical ceramics) —
Methods for chemical analysis of
aluminium nitride powders

Céramiques techniques — Méthodes d’analyse chimique des poudres
de nitrure d'aluminium

Reference number
1SO 21814:2019(E)

©1S0 2019




ISO 21814:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2019 - All rights reserved



IS0 21814:2019(E)

Contents Page
FFOTE@WOIM ...........oooooeooeeeeee e85 8 588 vi
1 S0P ... 1
2 NOIIMATIVE FEFEIEINCES ..........oooooooeeeeeeeeeee oo 1
3 Terms aNd AefiMETIOIIS ... 2
4 ANALYEES QAIUA TAIZES ..o 2
5 Preparation of the test sample..

51 General.....

5.2 Sampling..............
5.3 DITYATI e
54 WBIGIIIIG .
Reporting the analytical ValUes. ...
6.1 Number of analyses

6.2 Blank test ...

6.3 Evaluation of the analytical values...................

6.4  Expression of the analytical values

Determination of the aluminiuIm COMEEIIT ...
7.1 Classification of the determination methods
7.2 Acid decomposition-ICP-OES method.........

7.2.1  Principle
7.2.2  Reagents

4

4

4

A4

4

7.2.3  Apparatus and instruments.................. w4
T2 PIOCEAUIE....oooooooeeeeeese s 5
72,5 BLANK EEST oot 5
7.2.6  Drawing of the calibration curve )
72,7 CALCUIATION ottt 5
7.3 Acid pressure decomposition-CyDTA-zinc back titration method..........ccoossssns 5
731 PIINCIPIE oo w5
7.3.2  ReaGeNTS...iiiiiiiiiicieieesees e .6
7.3.3  Apparatus and instruments 6
7.34  Procedure.......e .8
7.3.5 Blank test .8
8

7.3.6 Calculatlon

Determination of the total nitrogen CONteNt . ... 8
8.1 Classification of the determination methods .. 8
8.2 Acid pressure decomposition-distillation separation-acidimetric titration method.............. 9

82,1 PIANCIPLE oo .9

82,2 REAGEIITS ...ooo e 9

8.2.3  Apparatus

8.2.4  Procedure

8.2.5  RECOVEIY MEASUTEIMEIIT ....oooioiieeeieiieriiei it 12

8.2.6  CAlCUILATION ..o 13
8.3 Direct decomposition-distillation separation-acidimetric titration method...........cccccceecc. 13

8.3.1  PrANCIPIE o

8.3.2  Reagents....

8.3.3  Apparatus..

8.3.4  Procedure......n

8.3.5 Recovery measurement

8.3.6  CAlCULATEON ..ot
8.4  Inert gas fusion-thermal conductivity method.....

8.4.1  Principle .

8.4.2 Reagents...

8.4.3  Apparatus

© 1S0 2019 - All rights reserved iii



ISO 21814:2019(E)

10

11

12

8.4.4 Instrument....

8.4.5 Procedure....
8.4.6  BlanK test ...
8.4.7  Calculation of the calibration coefficient ... 16
8.4.8  CAlCULATION ..ot 17
Determination of the sodium and potassium CONtENtS..................c.ooocsicscssiesees s,
9.1 Classification of the determination methods...........cociisc.
9.2 Acid pressure decomposition-flame emission method
9.2.1  PriNCIPIE oo
9.2.2 Reagents..
9.2.3 Instruments.
.24 PTOCEAUIE ...
9.2.5  BIANK tESE st
9.2.6  Drawing of the calibration curve
157/ AR - 1 (o1 0 1 - U (o) s DO
9.3 Acid pressure decomposition-atomic absorption spectrometry method..........coccoen 19
0.3.1  PIANICIPLE e 19

Determination of the trace element contents.......

.32 REAZEINES ..o 19
0.3.3  INSEIUITIEIITS ..ottt 19
0.314  PIOCEAUTE. ..t 19
9.3.5 Blanktest
9.3.6  Drawing of the calibration curve
0.3.7  CALCULATION .o

10.1 Classification of the determination methods....
10.2  Acid decomposition-ICP-OES method..................
T0. 2.1 PIIICIPIE et
T0.2.2  REAGEIITS ..o e
10.2.3 Apparatus and instruments........
10.2.4 Procedure.......rs
10.2.5 Blank test
10.2.6 Drawing of the calibration curve.....
POR.7CICa]lculation/ Stancaras/180/010 /02040
10.3  Acid pressure decomposition-ICP-OES method ... 22
00 70 €Y =)= OO OSSOSO
10.3.2 Reagents
10.3.3 Apparatus and instruments
T0.3.4  PIOCEAUIE......oooooeeeeeeeeeeeeeeseee st
10.3.5 Blank test ...
10.3.6 Drawing of the calibration curve
T0.3.7  CalCUIATIOMN e
Determination of the 0XYZen CONEENT ... 22
0 0 T o ' (o0 § ) -
11.2 Reagents...
11.3 Apparatus.....
11.4 Instruments
11.5 Procedure.....
11.6  BlanK teSt ...
11.7 Calculation of the calibration COEffiCIENt ... 23
T1.8  CALCUILATION oo 23
Determination of the carbomn COMTENT ...
12.1 Classification of the determination methods...........ccccooiiicicns
12.2 Combustion (resistance furnace)-IR absorption spectrometry

T2.2.1 PTINCIPIE e
L12.2.2 REAGENTS ...ttt
T12.2.3 AP PATATUS oo

© ISO 2019 - All rights reserved



IS0 21814:2019(E)

12.2.4 Instrument
12.2.5 Procedure......

12.2.6 BlanK teSt. ...,

12.2.7 Calculation of the calibration cOeffiCient ...

12.2.8  CAlCUIATION ..ot
12.3 Combustion (radio frequency heating furnace)-thermal conductometry
12.301  PIINCIPIE e
L12.3.2  REAGEINTS ...t
12.3.3 Apparatus.....
12.3.4 Instrument
12.3.5  PIOCEAUIE ..o
070 TN TR 53 1 Y] SO
12.3.7 Calculation of the calibration coefficient...
12.3.8  CalCUIATION oot
12.4 Combustion (radio frequency heating furnace)-IR absorption spectrometry .................... 29
12,41 PrINCIPIE oo
12.4.2 Reagents.....
12.4.3 Apparatus....
12.4.4 Instrument
12.4.5 Procedure.....
0 T 51 ' U - PO
12.4.7 Calculation of the calibration cOeffiCcient ... 31
12,48 CalCULATION .o 31
13 Determination of the fluorine and chlorine CONtents............ e 31
13.1 Principle
L13.2  REAGEIIES ..o 31
13.3  Apparatus and INSEIUMIEIIES ... oo oot 32
13.4 Procedure
13.4.1 Extraction of fluorine and chlorine from the sample ... 33
13.4.2 Determination of the fluorine and chlorine contents ... 33
13,5 BIANK TESE oo
13.6  Drawing of the calibration curve
13.7 Calculation
14 T@ST T@POTL ...tk
Annex A (informative) Analytical results obtained from the round robin test.................. 35
BIDIEOZTAPIY . ...t 36

© IS0 2019 - All rights reserved v



ISO 21814:2019(E)

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 ISO 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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

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. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 206, Fine ceramics.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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