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Determination of plutonium in nitric acid solution

by spectrophotometry of Pu(VI) (I1)

Hiroshi MUTO, Hisao AOYAGI and Zenko YOSHIDA

Department of Chemistry, Tokai Research Establishment
Japan Atomic Energy Research Tnstitute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received May 15, 1987)

Effects of co-existing agent and of Pu(IV)-polymer formation on the
oxidation of Pu(IV) to Pu(VI) by Ce(IV) has been investigated in connection
with the spectrophotometric determination of plutonium in nitric acid
solution which includes the measurement of absorbance at 833 nm due to
Pu(VI) after oxidizing plutonium ion into Pu(VI). Hydrogen peroxide and
nitrite ions were dealt with as interfering species because these are
most main radiolysis products in nitric acid solution. If 4 times or
more concentration of Ce(IV) than that of hydrogen peroxide or nitrite
ion is added to the sample solution, plutonium ion can be converted to
Pu(VI) quantitatively even in the presence of these agents. Plutonium(IV)
forming its polymer is hard to be oxidized to Pu(VI) by Ce(IV). The
oxidation rate of Pu(IV)-polymer increases with the increase of the acid
concentration of the solution. It takes, however, more than 1 hour to
attain complete oxidation of polymer into Pu{(VI) even in 3 M nitric acid

solution.

Keywords: Spectrophotometry, Plutonium{VI), Cerium(IV),
Hydrogen Peroxide, Nitrite Ion, Plutonium(IV)-polymer,

Nitric Acid Solution
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Fig. 1 Effect of hydrogen peroxide on the oxidation
of Pu(IV) to Pu(VI) by Ce(IV),
concentration of plutonium; 1.1 x 1073 M,
concentration of HNO3; 1 M,
concentration of Ce(IV); 0.02 M,
time after addition of Ce(IV): (: less than 1 min,
A; 30 min, [1; 60 min.
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Fig. 3 Absorption spectrum of Pu(IV)-polymer in the
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Fig. 4 Oxidation behavior of Pu(IV)-polymer

to Pu(VI) by Ce(IV).
concentration of plutonium; 5.5 x 1074 M,
concentratiocn of Ce{(IV); 0.02 M,
media: 1; neutral water, 2,4; 0.8 M HNOB, 3; 3 M HNO

standing time of Pu(IV)-polymer solution after

3'

the preparation: 1,2,3; less than 5 hrs, 4; 1 month
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APPENDIX  Apparatus for the dissolution of Puo,
in the presence of Ce(IV) regenerated by
controlled current electrolysis.

a; galvanostat, b; recorder for current, potential, and
temperature, c; heater with magnetic stirrer, d; condenser
with cooling fin, 1, platinum gauze working electrode,

2; platinum wire counter electrode, 3; Vycor glass cylinder

as electrolytic diaphragm, 4; thermocouple



