Coulometry determination of uranium and plutonium
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Mass spectrometry after isotopic dilution is currently used in the nuclear industry to determine uranium and transuranium elements. This method requires preparing certified solutions of isotopic diluents[1]. The isotopes  used are often very costly, available only in small quantities and in chemical forms which do not enable to determine concentrations gravimetrically.
We have developed coulometric techniques for certification of the isotopic diluent solutions since coulometry yields absolute results and allows a high precision to be obtained with small samples. Controlled potential coulometry of uranium and plutonium has been used for many years.
Determining is based on the following equations[2]:

U(VI)  +  2e- → U(IV), 

Pu(IV)  +  e- →  Pu(III).

The work  consisted  of  adapting  the  standard  procedures  to  use with  small  samples.

The coulometric setup was used to determine uranium and plutonium.
It included a potentiostat-integrator, a counter, a multimeter; a personal computer, a cell block.
In the potentiostats, a three-electrode system is used, consisting of a reference electrode, a working electrode, an auxiliary electrode[3].

The method is based on monitoring the capability of a working electrode and maintaining its constant value throughout the electrolysis. Due to the consumption of the component determined, its concentration in the solution continuously decreases when electric current runs through the cell.

The coulometry determination of uranium and plutonium is accurate and precise. As we know, it is the only method giving accuracy (relative standard deviation) of 0.1-0.5% and practical one. The coulometric method used is good enough to determine uranium and plutonium.
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