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Abstract : Oxygen to metal ratio has been measured by wet and dry chemical analysis to study the
properties of sintered UO, pellets and U3Os in the lithium reduction process of spent pressurized water

reactor fuels. Uranium dioxide pellets simulated for the spent PWR fuels with burnup values of 20,000~

JeFe zAs
analysis, the simulated spent fuels were dissolved with mixed acid (10 M HCl : 8 M HNOs, 2.5 : 1,

v/v) using acid digestion bomb technique. The total amount of uranium and fission products added in
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60,000 MWd/MtU were prepared by mixing UO, powder and oxides of fission product elements,
the simulated spent fuels were measured using inductively coupled plasma atomic emission spectrometry
Weight change of the simulated fuel during its oxydation was measured by thermogravimetry

44
pelleting the powder mixture and sintering it at 1,700 C under a hydrogen atmosphere. For wet chemical
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and then the O/M ratio result was compared to that obtained by wet chemical analysis. Influence of

Moo 4-Rug4-Rho 1-Pdo1, quaternary alloy, on the determination of O/M ratio was investigated.
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Table 1. Comparison of fission products in simulated spent fuel by T.B.P extraction method and T.B.P XAD-16

chromatography
TBP XAD-16 Chromatography TBP Extraction
Element (u;?jL) (:;ur;lg) Recovery(%) (u;?jL) (:;l:;li) Recovery(%)

U 104.2 89.26 85.7 100.0 85.5 85.5
Mo 0.50 0.49 98.0 100.0 88.0 88.0
Cd 0.50 0.49 98.0 1.0 0.9 90.0
Ba 0.50 0.50 100.0 20.0 185 925
Y 0.50 0.49 98.0 7.0 4.8 68.6
Gd 0.50 0.50 100.0 1.0 1.1 110.0
Zr 0.50 0.48 96.0

Eu 0.50 0.49 98.0 1.0 0.8 80.0
Nd 0.50 0.55 98.0 50.0 338 67.6
Ce 0.50 0.48 96.0 30.0 253 84.3
Sr 0.50 0.49 98.0 10.0 9.1 91.0
Sm 0.50 0.50 100.0 10.0 84 84.0
La 15.0 12.8 85.3
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Table 2. Composition of fission products in simulated

spent fuel
Sintered( at H,,1700 C)
Element Added (mg/gU)*  Before After(mg/eU)
(mg/gU)
BaO 1.12 0.87 0.78
Cdo 0.32 0.09 0.08
SrO 1.55 0.60 0.48
CeO, 4.60 2.10 1.66
Gd,0;3 0.12 0.12 1.01
Eu,0;3 0.19 0.12 1.02
Y20; 1.09 0.56 0.38
Smy05 1.78 0.60 0.66
La;0;3 228 0.89 0.78
Nd,O;3 7.53 2.83 2.59

* Results obtained by wet chemical analysis method.
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Fig. 1. Spectrum of Electron Prove Micro Analyzer of
Moy 4-Ruo4-Rhg -Pdo; alloy.
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Table 3. Compositions of Mogs-Rugs-Rhg-Pdy; alloy
determined by Electron Prove Micro Analyzer

Element Atom % Wt. %
Mo 42.79 41.31
Ru 42.26 42.26
Rh 7.86 8.13
Pd 7.08 7.58
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Fig. 2. Weight change for oxidation and decomposition of
Mo-Ru-Rh-Pd alloy at high temperature in Air.
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Table 4. Compositions of Moos-Ruos-Rhoi-Pdo; alloy
determined by Electron Prove Micro Analyzer

weight %
Element - - -
alloy 650 C 750 T 950 C
Mo 41.31 23.64 19.72 391
Ru 4226 4351 53.39 7245
Rh 8.13 12.06 8.90 13.38
Pd 7.58 20.12 17.99 10.26
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Fig. 3. O/M ratio obtained by TGA and Muffle furnace.
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Table 5. Comparision of predict and experimental O/M
ratio values of sintered UO, pellet

Sintered UO, pellet

Contained F.P* Deviation

(%) Predict Experimental (%)
O/M ratio** OfM ratio***

0.73 1.992 1.993 + 0.05

1.32 1.985 1.987 +0.10

2.58 1.977 1.977 0

3.80 1.965 1.968 +0.15

5.15 1.953 1.956 +0.15

* ; Fission products are formed from BaO, CdO, SrO,
CGOZ, Gd203, Eu203, Y203, Sm203, LayOs and Nd203.

*% . Results calculated by Origen code 2
* ; Results obtained by wet chemical analysis method.

o] AAE YeEWERZA A dXste AAE e
Aok AsE MRS ES] FF diHl ALE oM
B k& Fig. 49 YERNSIL Fig. 404 He niel
gzlo] t‘s_ﬂHOﬂ/\g/ﬂUo dako] -—-7]-6']—0]] u:}a]r :‘}_5(’) A3
45 Uk S92 Alsde ARdLE

A o7 uF@AA] At I ARE O/MH]
Aitel] AT 4 917] wjolt

Table 6. Comparision of predict and experimental O/M
ratio values of U;Os ( after voloxidation)

U;0s (After voloxidation )

Contained F.P - 3 Deviation

(%) Predict experimental %)
O/M ratio**  O/M ratio***

0.73 2.650 2.651 +0.04
132 2.635 2.639 +0.15
2.58 2.605 2.614 +0.35
3.80 2.575 2.590 + 057
515 2.546 2.563 + 0.65

* ; Fission products are formed from BaO, CdO, SrO,
CeOz, Gd203, EuZO3, YzO}, Sm203, IA203 and Nd203.

*% ; Results calculated by Origen code 2.

*%% . Results obtained by wet chemical analysis method

2.66

* Chemical analysis

2.64 —v— Predict O/M ratio

b

2.62

T

2.60

O/M ratio

2.58

2.56

T

2.54

n 1 " 1 L 1 n 1 " 1 L
0 1 2 3 4 5 6
Fission product(%)

Fig. 4. O/M ratio obtained by wet chemical analysis.
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Fig. 6. Portion of a typical XRD pattern for UO,-MoO;
mixture oxide.
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