Journal of the Korcan Ceramic Society
Vol. 37, No. 9, pp. 833~838 2000.

A4 ZEE=OM 2fft s5FEkEdt O[MEFekE M AT

ok=ZAl W MELf - HE
51-01:5}] 61-_,7 20z ]aﬂ @] _,q
(19994 114 304

T4 J
it
—‘}

A Study on the Oxidation of Metallic Uranium and
Uranium Dioxide in Oxygen Plasma

Yong-Sik Yang, Yong-Dae Seo and Yong-Soo Kim
Department of Nuclear Engineering, Hanyang University, Seoul, 133-791, Korea
(Received November 30, 1999)

7iee] MRURAR SR T S AT B2 Aol 34 Jlx ATRA b Tzl A SF FHeTET ol
S9ehee] A} A9 FUST. ATAT A BnlE ASY A U0 400°CNA oF 300% A, SOCCINTE 70%
Bze) AEg 7Pt ol Sa9erEe] A% 350°CIA 0% AEY Mg BE 4 A 015 dske F
B0} Seio] Bh mel BlalAes sk ol @ Bkl ME Fohah) 4o dae) Wit Qs o
G e 37 BAe BehEupl Ak Gt FESE 02 Seut ols 4% A, /1B 43 Zsish geol, A7
vk el MRHC = Brldhe Zoe Ueht Az Seizd A8l 1S BB 9hge] F thgolshe 2ol WelET:

ABSTRACT

A study on the enhanced oxidation of metallic uranium and uranium dioxide in oxygen gas plasma is cartied out to develope a new
dry processing technique of nuclear fuel materials for the future replacement of current wet processing. It is found that the 0X1dat10n
rate increases by about 300% at 400°C and 70% at 500°C, respectively, in case of UO, while it is enhanced by about 50% at 350°C
in case of metallic uranium. In addition, the rate increases with increasing plasma power. The results also show that the oxidation rate
increases linearly with time, which means that swface reaction is the rate-controlling step. It turns out by OES (Optical Emission
Spectroscopy) analysis that the increase in oxidation rate is ascribed to the direct participation of oxygen radicals produced in the
plasma.
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Fig. 2. Oxidation of UQ, at 400°C (50 W, 1.33 X 10° Pa).
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Fig. 3. Oxidation of UQ, at 500°C (50 W, 1.33 X < 10° Pa).
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