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Fig.1 Metallograph and Raman spectra of freshly polished

uranium: (a) OM image, (b) Raman spectrum of

USiOy, and (¢) Raman spectrum of U(COs3)»
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Fig.2 Metallograph (a) and Raman spectrum (b) of uranium

after exposure in air for 10 days
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Fig.3 AFM photos of corrosion morphologies and surface
potential distribution of uranium under ambient
conditions: (a) initial morphology of metallic
uranium, (b) initial reaction potential distribution
of uranium, (c) environment corrosion morphology,

and (d) environment corrosion potential distribution
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Fig.4 Morphologies and Raman spectra variations of uranium in dry air: (a), (b) at 100 C, (c), (d) at 200 C;

(a, ¢) morphologies and (b, d) Raman spectra

2.4 SHEYAKRIE M

M &AWAK B RE BN RN, =T
AR B U0, A, LA 30 C/min {384 s
FHEZ 100 'C, 1520 UO, Wi, AR A, RIREAE
RS JEEAN T3 K, A i 2 T 5 DX 3 P A A T R A
MAE T2 100 CHE,  FEATE T2 (s Ak
JBE, RMDGH . HRMEIR WIS e 51, K4l
FO 6 Tl L TR A R A3 22 . THIELZE 200 C A 4L fk i
e, 58 A AN A T AE T A 200 °C BT R ET
SRR . 7E 260 CHT UO, (72 13052k, 280 C
IR 2 750 em™ ({7 2 RFAE I, UO, 76 143 B Ve
P 7K VaE— P4 Ak U506

3 &%

=R

1) Bl & Us0s F1 USiO, 532 7%, 18K/
I A NS 0oy HyO Al CO,, AEANFRIRLIX S5
A AR A BTRE AL A AR R A

it

2) AR AL R RN, BRI A B AR R
BRI AR, AR BUR A, B Y
TEARFIIR T A TR o

3) AT RS TG TR TR R B,
WA BRI st ol 7E 200 C LA L8 1l U0, 28
A UsOge (EMEAIKIP L8 THE, UO, 71 260~280
CHAL S U300

S 30K

[1] Winer K A. Initial Stages of Uranium Oxidation: A Surface
Study UCRL-53655[R]. Livermore, CA: Lawrence Livermore
Laboratory, 1985

[2] William L M, Jane A L, Robert J. Applied Surface SciencelJ],
1999, 150: 73

[3] Kelly D, Jennifer A L,William L M et al. Surface Characteri-

References

zation of Oxidative Corrosion of Uranium-Niobium Alloys

LA-UR-00-4808[R]. Los Alamos, NM: Los Alamos National



o540

RIS <Al A I S e SO R 5 ) S Rl SR A T

° 631

Laboratory, 2000

[4] John M H. Journal of Alloys and Compounds[J], 1998, 278:
149

[5] Rousseau G, Desgranges L, Charlot F et al. J Nucl Mater[J],
2006, 355: 10

[6] Chu Mingfu(# B 4), Zou Lexi(Z4F 4K 7H), Zhong Jingrong(f
H2%). Rare Metal(Fi15 4xJ&)[J], 2005, 29(1): 106

[7] Yan Chuanwei(;" JI| ), Yu Jiakang(4 % B), Lin Haichao(#k
H#5W1) et al. Corros Sci Protec Technol(J&F} - 5553+
A1, 1998, 10(3): 163

[8] Melendres C A. Laser Raman Spectroscopy for “IN SITU”
Analysis of Corrosion Films on Metals, AGUC-37905[R].
Argonne: Argonne National Laboratory, 1990

[9] Fu Guangyan(f})"#), Liu Qun(X!| #£), Men Bingjie(1] VK i)
et al. Rare Metal Materials and Engineering(#i i 4= @& ¥ k1 5

T[], 2007, 36(4): 695

[10] Hamilton J C, Anderson R J. High Temperature Science[l],
1985, 19: 307

[11] Maslar J E, Hurst W S, Bowers W J ef al. J Nucl Mater[J],
2001, 298: 239

[12] Palacios M L, Taylor S H. Appl Spectrosc[J], 2000, 54(9):
1372

[13] Dario M, Burkhard R. J Nucl Mater[J], 2003, 321: 233

[14] Allen G C, Butler I S, Tuan N A. J Nucl Mater[J], 1987, 144:
17

[15] Butler I S, Allen G C, Tuan N A. Appl Spectrosc[J], 1988,
42(5): 901

[16] Eckelmeyer H K. J Nucl Mater[J], 1977, 68: 92

[17] Amme S M, Renker B, Schmid B et al. J Nucl Mater[J], 2002,
306: 202

In-Situ Studies of Uranium Oxidation by Micro-Raman Spectroscopy
and Atomic Force Microscopy

Chu Mingfu, Meng Dagqiao, Zou Lexi, Xiao Sa, Zhong Jingrong, Ren Qingbo
(National Key Laboratory for Surface Physics and Chemistry, Mianyang 621907, China)

Abstract: The variations of the microscopic morphology and oxides of metal uranium were in-situ investigated in the range of 20~400 ‘C
by optical metalloscopy (OM), Raman spectroscopy(RS) and atomic force microscopy(AFM). Experiments were performed in ambient air,
dry air and saturated vapor, respectively. The corrosion products and some inclusions were identified. In ambient air, uranium adsorbed
oxygen, water and carbon dioxide, and subsequently reacted with them resulting in forming uranium dioxide, uranyl compounds, uranium
carbonate etc. Contrastively in dry air, reactive corroded spots appeared at the beginning of heating and cumulated gradually, and
generated pitting, with a simultaneous constituent transformation from uranium dioxde to triuranium octoxide. Meanwhile, uranium dioxde
was heated at a low rate in saturated vapor, resulting in a conversion to triuranium octoxide at the temperature of 260~280 C.
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