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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 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 3.

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 International Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard ISO 8298 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 8298:1987), which has been technically revised.
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Nuclear fuel technology — Determination of milligram amounts of
plutonium in nitric acid solutions — Potentiometric titration with
potassium dichromate after oxidation by Ce(IV) and reduction by
Fe(II)

1 Scope

1.1 This International Standard describes a precise and accurate analytical method for determining 1 mg to 5 mg
of plutonium per millilitre in nitric acid solutions.

1.2 The method is very selective for plutonium. It is suitable for the direct determination of plutonium in materials
ranging from pure product solutions, to solutions of mixed nuclear materials with a uranium/plutonium ratio up to
20:1. However, potential application to the assay of plutonium in solutions of irradiated nuclear fuels and solutions
of mixed nuclear materials with uranium/plutonium ratios of 20:1 to 33:1 has not yet been documented.

1.3 The method recommends that the aliquot be weighed and that the titration burettes be calibrated
gravimetrically in order to obtain adequate precision and accuracy. This does not preclude using any alternative
technique which can be shown to give an equivalent accuracy.

1.4 As the reproducibility of the reaction conditions is important to maintain good performance, extensive
automatization of the procedure is beneficial.

2 Normative reference

The following normative document contains provisions which, through reference in this text, constitute provisions of
this International Standard. For dated references, subsequent amendments to, or revisions of, this publication do
not apply. However, parties to agreements based on this International Standard are encouraged to investigate the
possibility of applying the most recent editions of the normative document indicated below. For undated references,
the latest edition of the normative document referred to applies. Members of ISO and IEC maintain registers of
currently valid International Standards.

ISO 10980, Validation of the strength of reference solutions used for measuring concentrations.

3 Principle

3.1 Plutonium in 1 mol/l nitric acid solution is oxidized to plutonium(VI) using an excess of cerium(IV).

At this acidity 0,2 mmol of cerium(IV) will oxidize more than 5 mg of plutonium(IV) in less than 5 min. Amidosulfonic
acid is added to prevent nitrite-induced side-reactions and aluminium(III) to complex the fluoride ions contained in
the plutonium sample solution.

The main reactions can be represented as follows:

Pu4+ � 2Ce4+ � 2H2O � PuO2
2+ � 2Ce3+ � 4H+ (1)

Pu3+ � 3Ce4+ � 2H2O � PuO2
2+ � 3Ce3+ � 4H+ (2)
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