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Effects of Cr:03 and Oxygen Potential on Sintering Behavior of UO, Fuel

Pellets
A A, % AE, A Y, A FE, F 25

2 o

Cro0; #71s) 22 89)7)9] 4 FHo] U0, 2249 D5 2 A4 97 v
A dFe AL, CrO; A7l od AFFIH datel AL 003~040t%
Cro0s 7} #7108 A IAE 100°CAA 447§ o2 +57)/52 EFI)A #9172 &
A Cr0s F7F U, 22 A= 2 THsd ojste] Wx 2 247 2717} 9P
wer i BeZ)AE AUs @ dYY 49 597 Ha, AAHO0/H) b 3% 5
1%9 B9 F77} 2T o] AL 4 BN e LR CrOst CrE FEH
of U0, Ao 2gH ¢7] wjiolth 222 Z)AH7F 3% Fsols CrOs7F U
Hgor mgHo Poy Fao SE Fr4e0] AHUs @ FYY Yol FH,
S A] 19%9 F9E 1650°C 2AHNA Crab Crose] 2400 FEdkal d3to] §¥5H0] U0,
2dAe] AYs) B HEE HIE 0% FAN)7] wzo)n

Abstract

The effects of Cr:03 and oxygen potential on densification and grain growth of UO:2
fuel have been investigated, and defects formed by the addition of Cr203; have been
discussed in terms of the oxidation states of chromium ions. 0.03~0.4wt% Crz0s3-doped
UO: fuel pellets were sintered at 1700°C for 4 hours in sintering atmospheres which
have various ratios of H20 to H: gas. The density and grain size of Cr:0s-doped UQO:
pellets were dffected by the oxygen potential of sintering gas. In a pure H: sintering
atmosphere, Cr:03 is reduced to Cr before reaching the sintering temperature. This
reduced metallic Cr is precipitated in UQO: matrix and does not participate in the
sintering process. On the other hand, when the ratio of H:O/H> in sintering atmosphere
increased to 3%, Cr cations in Cr:O3 may be intersticially dissolved in UQ: lattice
thereby increase the uranium vacancy concentration. This uranium vacancy promotes the
densification and grain growth. Interestingly enough, when the ratio of H:O/H> is 1%,
the 2Cr:03=4Cr+30: reaction is almost in the equilibrium state at 1650°C. So the two
phases of Cr and Cr203 coexist at this temperature. According to phase diagram of Cr
and Cr:03; system, liquid phase is formed at this temperature. Therefore, the
densification and grain growth rates is maximized in this sintering atmosphere with the
aid of liquid phase sintering.
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