
 

  

 

Reference number
ISO 9278:2008(E)

© ISO 2008
 

 

 

INTERNATIONAL 
STANDARD 

ISO
9278

Second edition
2008-12-01

Nuclear energy — Uranium dioxide 
pellets — Determination of density and 
volume fraction of open and closed 
porosity 

Énergie nucléaire — Pastilles de dioxyde d'uranium — Détermination 
de la masse volumique et de la fraction volumique de pores ouverts et 
fermés 

 



ISO 9278:2008(E) 

PDF disclaimer 
This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but 
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In 
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat 
accepts no liability in this area. 

Adobe is a trademark of Adobe Systems Incorporated. 

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation 
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In 
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below. 

 

 COPYRIGHT PROTECTED DOCUMENT 
 
©   ISO 2008 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, 
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or 
ISO's member body in the country of the requester. 

ISO copyright office 
Case postale 56 • CH-1211 Geneva 20 
Tel.  + 41 22 749 01 11 
Fax  + 41 22 749 09 47 
E-mail  copyright@iso.org 
Web  www.iso.org 

Published in Switzerland 
 

ii  © ISO 2008 – All rights reserved
 

 

This docum
ent is a preview generated by EVS

This docum
ent is a preview generated by EVS



ISO 9278:2008(E) 

© ISO 2008 – All rights reserved  iii

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. 

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 9278 was prepared by Technical Committee ISO/TC 85, Nuclear energy, Subcommittee SC 5, Nuclear 
fuel technology. 

This second edition cancels and replaces the first edition (ISO 9278:1992), which has been technically 
revised. 
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Nuclear energy — Uranium dioxide pellets — Determination of 
density and volume fraction of open and closed porosity 

1 Scope 

This International Standard specifies a method for determining the bulk density and the amount of open and 
closed porosity of sintered UO2 pellets. The method can be applied to other materials, for example green 
pellets, and UO2-PuO2 or UO2-Gd2O3 pellets. 

2  Principle 

The method is based on the determination of the pellet volume and the volume of open and closed pores by 
measurement of the dry mass, the saturated mass and the immersed mass of the samples. Alternative 
penetration immersion liquids and saturation conditions can be used, provided the samples can be completely 
impregnated during the procedure. 

3  Apparatus 

3.1 Balance, of adequate capacity, with an accuracy of 0,1 mg. 

3.2 Oven, capable of maintaining a temperature of (100 5
0

+ )°C. A vacuum drying oven is recommended for 
samples with a large amount of open pores. 

3.3 Weighing device, to allow the test piece to be weighed in air and in the penetration immersion liquid, in 
order to make saturated mass and immersed mass measurements (see Table 1, step 1). 

3.4 Container, a glass beaker or similar container of size and shape such that the sample, when 
suspended from the balance by the device, is completely immersed in the penetration immersion liquid, with 
the sample and the device for suspension being completely free from contact with any part of the container. 

3.5 Vacuum impregnation apparatus, which may consist of glass components (see Table 1, step 2). 

3.6 Test ball, made of any hard alloy or metal, e.g. carbide metal.  

The radius, r, shall be between 5 mm and 10 mm, known with an accuracy of ± 0,5 µm, for the determination 
of the density of the penetration immersion liquid (see 4.1.4). 

4 Procedure 

SAFETY PRECAUTIONS — Standard precautions shall be observed when handling uranium dioxide 
and plutonium dioxide samples. 

4.1 Ethanol impregnation method 

Use ethanol of analytical grade (for possible modifications, see 4.2) for the impregnation method. 
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