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Determination of plutonium in nitric acid solution

by spectrophotometry of Pu(VI)

Hiroshi MUTO, Zenko YOSHIDA, Hisao AOYAGI,
Takeo ADACHI and Takuji KOMORI

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

Tokai-mura, Naka-gun, Ibaraki-ken

(Received January 31, 1986)

Spectrophotometric determination of plutonium based on a specific
absorption cf Pu(VI) was lnvestigated. It was confirmed that, when
Ce(IV) was added to the nitric acid solution containing Pu(IV} and/or
Pu(IT1T), plutonium lon was oxidized rapidly and completely into Pu(VI).
The concentration of plutonium in the sample solution, therefore, could
be determined by addig Ce(1V) to the sclution and then by measuring the
height of a sharp absorpticn peak at around 833 nm due to Pu(VI). The
molar extinction coefficient of this peak was ca. 450. The linear
relation between absorbance and the concentration of plutonium was
obtained over the concentration range of 5-600 pg/ml of plutonium.
Relative standard deviation for the determination of 5-20 pg/ml of
plutonium was less than 57, when the determinations were repeated five
times.

Uranium, neptunium, and americium are considered not to disturb
the measurement of the absorbance at around 833 nm.

When the spectrophotometric measurement was performed with flowing
the sample solution and by injecting Ce(IV) to the sample immediately
before the absorption cell, the identical linearity between absorbance

and the concentration of plutonium was obtained. This indicates that

This work was performed under contract between Toshiba Co. Ltd. and
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this method is feasible to in-line analysis of plutonium in the nitric

acid solution involved in Purex process for reprocessing the spent fuel.

Keywords : Spectrophotometry, Plutonium{(VI), Cerium(IV), Nitric Acid

Solution
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Fig. 1 Apparatus for measuring the absorbance

with flowing the sample solution
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Fig. 2 Absorption spectrum of Pu(vI) in 1 M HNO3

Concentration of Pu(VI):; 650 ug/ml
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Fig. 8 Absorbance at 833 nm measured with flowing

the solution

Concentration of plutonium; (1)}155 ug/ml,
(2)78 ag/ml, (3)39 ng/ml
Volume of 0.1 M Ce(IV) solution added; 0.1 ml
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Fig. 9 Absorption spectrum of U(VI) in 1 M HNO3
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