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Abstract: Variations of microscopic morphology and oxidation products of metal uranium
were in-situ investigated from room temperature to 400 °C in air with micro laser Raman
spectroscopy(LRS), Fourier transform infrared (FT-IR) spectroscopy, and scanning Kelvin
probe force microscopy (SKPFM), respectively. The results show that the surface micro-
scopic morphology of uranium show pockety global knaggy in room temperature. The surface
potential of uranium is higher around the granules and in the hollows, and dot corrosion
takes place more easily on the surface of uranium. Furthermore, the surface of uranium can
adsorb and subsequently react with oxygen, water and carbon dioxide in air, forming
uranium dioxide, uranyl compounds, carbonate, etc.. Heated up under different tempera-
ture, some active corroded light spots appear on the surface of uranium at the beginning of
heating, and they get together and grow up gradually. The major corrosion product is urani-
um dioxide (UQ,) that begins to change into triuranium octoxide (U;Og) above approximate
260 C.
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Metallographs of original uranium
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Fig. 2 Raman spectra at the different area coverage of original uranium surface
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Fig. 3 Surface microscopic morphologies of original uranium
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Fig. 4 Surface microscopic morphology

of uranium after 10 days storage in air
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Fig. 5 Raman spectra at different area coverage of uranium after 10 days storage in air
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Fig. 6 Surface microscopic morphology and potential distribution photo of black oxidation film of uranium

(a)

JE S AL ( Topographic planform) . (b) —— % £fi £k | 1fi K] ( Diagonal cutaway view) . F I 55 &l B4 X £ £k 35 i 14 .

Ny HL AV A8 X £ 2655 1f7 B ( Diagonal cutaway view of topographic planform at the upper side,

diagonal cutaway view of surface potential planform at the under side) ,

(c)

1 4 B e T — E I TR P 22 1 AR AL
MR ECIR S A g R . h3R 1 & L B i e
o il 25 EDRLRE BE (Ra) 328 W7 36 i, 06 45 5 % 22
(P-V) AW K 0B RS () A2 A AN K, 261l -
oy HL S OV WA 1 0 {EL R A7 35 IR 2 (AV) W 8
K. X2 i T4l 7E & R 2% 1 AL A R R
I FSU A D B 0 A S BEL A T AR R RO

2 107 3 A5 FF AR ] (Surface potential planform)

— 2 T ol o T BN, TR RS L IS B AR T
i, DR I 3 1T 67 v A1 22 T T /S
2.3 EEMARABHNRETRESHF

(1) L8615 534

25 4 JE A B 0 TR Ao R I 2R TR SR L
S A AL K4 BR TR 7.8, B4 8 Al ke S TE 2
A HLL 2 C/min (YRR E 100 C L FE S

F 1 BIURSFMT 48 552 1% A 1y 28RS 2 B 25 2R
Table 1 SKPFM analytical results of uranium oxided tardily under ambient conditions

t/h Ra/nm P-V/nm 10* S/nm? 102 d/nm V/mV 102AV/mV
28 5.722 55. 45 2.246 1. 691 19. 23 11. 860
99 5. 826 55.98 2.417 1. 754 26.18 7.407
214 7.668 70. 16 3.155 2.004 20. 87 6.999
427 7.827 72.36 2. 381 1. 741 19. 86 5.583
531 8. 443 62.97 3. 337 2.061 23.99 3.458




32 Ko 5 T sy

EHRVE

2 1T €0 75 34 8 R TR R S B S ) ok
BECE 7Ca)) H 5B 5 8 [ X3 L 2 i i O
ToHH B AN I FE 576 cm ' 1156 em ' A — 59
UO, I, Fifi 4 B AW T s UO, (L 35 1 5if
FEWT G 0, IF 2 s TR e E (| . i —
Tt R (200~300 °C) , 68 1ok 52 BE 5 7 i
A5 N R G, I HLIX A BT P R (B 7(b)) . [H]
U 2] 750 em ™' A 5506, WIS U Og 19 RFAE 1
JJE EE X 847 8 U0, B E . W& Ak

R E) Co ) (10 398 o o 3 B 1) o S ok % R R T
KPR B e sc 4 BB S AR &R
1 (L 7Co) S 7Cd)) s £ A4 DI B 9 L2 0l 1%
TR AR W TRae (K 8, mE S HFII. 1
200 “C LA R A Th iR i A 4 2% 1 35 2R Ak 2R R
UO, . FHE % 230~280 °C , W g WLl 2] U, Oy 4 4%
TRV, /] LhIA S UO, m) Uy Oy % 48 (1 35 B2 B 4
260 ‘C 224 .

B 7 2 e il g e T i e R Y 3 T e A [

Fig. 7 Metallographs of uranium heated slowly in air
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