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Comparative Analysis for the Determination of Nuclear Materials
in Spent Fuels by Electrochemical Method
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Abstract

In this study, we discussed results of the determination of uranium and plutonium content
in PWR spent fuels by the electrochemical titration methods. Uranium and plutonium content
in PWR spent fuels were determined by the potentiometric and controlled-potential coulometric
titration.  Precisions(relative standard deviation, rsd) for the determination of uranium and
plutonium were compared standard solution with spent fuel sample. Results of the
determination were compared with those of estimated values by ORIGEN-S code, and it was
applied to the estimation on the burn-up of spent fuel. Titration range, precision and
applicability of titration method for the determination of uranium and plutonium were also

discussed.
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Table 1. Results of potentiometric and coulometric titration for the determination of
uranium in PWR spent fuels
Titration results, mg U/g soln, (rsd %)
Sample No.
Potentiometric Coulometric Rel. error, %

1 8.3040 (0.09) 8.1318 (0.07) -2.07
2 9.8639 (0.30) 9.7675 (0.68) -0.98
3 10.6510 (0.97) 10.7203 (0.20) +0.65
5 8.3374 (0.56) 8.3306 (0.56) -0.08
8 10.2976 (0.07) 10.0134 (0.35) -2.76
11 7.3196 (0.45) 7.1835 (0.22) -1.86

Table 2. Results of coulometric titration for the determination of plutonium in PWR spent

fuels
Sample wt Results Pu Content
Sample No. m ' %)
& (Pul, ug/g ¥, (rsd, %) Total Pu, mg ¢
1 512 48.9, (0.18) 2.615 0.511
2 507 85.5, (0.32) 3.717 0.733
3 551 99.4, (0.37) 4.230 0.768
5 737 84.3, (0.40) 5.756 0.781
8 511 106.2, (0.53) 4.413 0.864
11 324 75.5, (0.47) 2.797 0.863

¥ Number of titration : n = 2~6.



Table 3. Results of burn-up measurement” and Pu/U ratio for PWR spent fuel

Sample No. bum-up Pu/U, (x100)
Atom % Fission MWD/MTU
i 1.625 15,604+ 488 0.589
2 2.800 26,880 + 840 0.867
3 3.088 29,647+ 926 0.933
5 3.663 35,165+ 1,099 1.011
8 3.660 35,139+ 1,098 1.031
1 3.861 37,066+ 1,158 1.031

3 Burn—-up measurement : Nd-148 method.

Table 4. Comparative analysis for the determination of uranium and plutonium by
electrochemical titration method
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