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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 ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechfiigt)«Commission (IEC) on all matters of electrotechnical standardization.

International Standards aregr’wj in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm s are circulated to the member bodies for voting. Publication as an
International Standard requires app é:)y at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qne of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible fo

oazegltifying any or all such patent rights.

ISO 12800 was prepared by Technical Com ISO/TC 85, Nuclear energy, Subcommittee SC 5, Nuclear
fuel technology.
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1 Scope ¢

This International Stan covers the determination of the specific surface area of as-fabricated uranium
dioxide powder by volum or gravimetric determination of the amount of nitrogen adsorbed on the powder,
and can be applied to otheg’similar materials, e.g. U3Og, UO,-PuO, powders, and other bodies with similar
surface areas, e.g. powder ules or green pellets, provided that the conditions described are fulfilled.
Modifications using other adso gases are included.

2 Principle

2.1 Summary of the method Q

The method is based on the determinatngaf\the amount of gas necessary to cover the surface by a
monomolecular layer. This amount is determil@ from the isothermal adsorption curve of nitrogen at the
temperature of liquid nitrogen (77,4 K) according t‘B unauer, Emmett and Teller (BET) [] since the adsorbate
N, is physically adsorbed on the adsorbent. The aﬂ@vt of N, adsorbed at a given pressure is determined by
volumetric or gravimetric measurement. In order t ﬁz\ove surface contamination of the adsorbent, the
sample has to be evacuated and heated under appropri&te conditions before the measurement is performed.

2.2 Isothermal adsorption curves %

The isothermal adsorption curve describes the relationship @(een the mass of the adsorbate m, (N,)
adsorbed per gram of adsorbent (e.g. UO, powder) at an equilibr L@Wessure of p at constant temperature T:

ma= f(p.T) G)O’ (1)
Generally the relative pressure p/pg is introduced instead of the abs«@e pressure p, where pq is the
saturation vapour pressure which is 1,013 10% Pa for nitrogen at 77,4 K.

Most isothermal adsorption curves can be classified according to Brunaue@fming L., Deming W. and
Teller [2] to be one of the five common types (see Figure 1).

Materials with pure micropores (< 2 nm diameter) result in a type 1 adsorption curve. Most frequently, type 2
and 4 adsorption curves are observed where the adsorption energy of the first layer £ is much higher than
that of the higher layers E,. When E, = E,, type 3 or type 5 adsorption curves result. The BET method can be
applied to type 2 and type 4 curves only.
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