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Fig.1 SEM images of cathodic microarc deposited alumina coating on depleted uranium surface (a, b) and cross-section (c)
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Table 1 EDS composition analyses of each point of the coating
in Fig.1c (w/%)

Element Point 1 Point 2 Point 3 Point 4
(0] 39.99 48.50 42.77
Al 48.15 48.31 48.90
U 11.87 3.19 8.32 100
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Fig.2 XRD pattern of cathodic microarc deposited alumina

coating on depleted uranium surface
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Fig.3 Polarization curves of depleted uranium substrate and

alumina coating

TRl A S B AR B A A, TR AR T o
M, $ B B E 5, AI(NOs); 9H,0 i, A
W T FFUEAT K E R, XEBERFTEAXMN. K
NIEW R RN, W R AR R NI (D). BEE
PR 7 i R PR T o, PR TSR B B3 £, JF
HIFUH6 20K AI(OH); i . 1X — B BU A HL kAR
P, AI(OH)z H () OH AT fig K F T PHAR S B A2 ¥ O,
TR B AR A, ROV TRt ()0 (3.
AR OH 45 & 2 i AI(OH); JIR 1A 4 IE L 7hT , 76 L3
ME T I B A B, W B E 9 A 3% T T R BEL A4 2
KRR (4).

2H"+2e=H, D
2H,0-4e= 4H*+ O, 2
0,+2H,0+4e=40H" (3
AP*+30H=AI(OH), 4

BHE4 2 (AP R AR SR T R BN R, BT s
FEfE e, DRI a] s AN e 4 AR ] s
ZEHRRT, BRPSE T, IR BN AR, K
292 min JGEARR IS A e 5, X — BT BOAREIR
FR B o TR F R DX IR R AR ey, RIS P A R A B 1
M, FEHALEE I DL AR AR S S S AL RIE R
Al(OH); &K Jafh. ¥E), TERE BRI EEL.

LRI AR T — BRI S, BT
JRR AR, B AI(OH), FHEY 2 8k i 27 A8 AL AR P
B 7 L . AI(OH)s 1 OH R It Fr sk, 1
EIRIIER T NOg £ 5K I BB R OH™, 1M 2% &
Aoy TR £ R B, N OHT I A= 4 3t 35 TR AN W 1)
H,O, &RiJ7HER (5). (6),

2C,HsOH=C,Hs0C,Hs+H,0 (5)

NO; +H,0+e=NO, +20H" (6)

IX — B BRIV 6% B 7 J Ak 2 T B K B Bk R 1) R
kAR, AR L T T AR AR SR8 . i
FL 2 R AR T 2 A X 55 1 DX, F K A 2 B o
R AE IR R T B A3, mAAT BA X 3 &) 8
FEWENERERZ. KB E, EHRE R R
IR O kA, I R s e B ARg, 15
JIE 2 SR Sl e ol K1 0 I 127 38 L B R 1 H B

3 & i

1) SR 93 A% A o F Y AR v A 22l =R T AT DA
JEFEIE 65 um AL AR M & TR )Z IR 2 FEH a-AlO;
Fly-AlLOs ik, HFHEHLEU TR,

2) 38 I B AR Ak I H SRR T Bl R THD ) % A R
PRS2, A RE b R h F U TR K BRAR, PR ok
RS

ol



+ 1730 -

Wity @A RS TR

46 %

23 3k

[1] Chen Z L, Shuai M B, Wang L D. J Solid State Electrochem[J],
2013, 17: 2661

[2] Codfunker E H P. Uranium Science[M]. Beijing: Atomic
Energy Press, 1977: 36

References

[3] Wang Qingfu, Zhang Pengcheng, Wang Xiaohong et al.
Journal of Metastable and Nanocrystalline Materials[J], 2005,
1:191

[4] Wang Qingfu(F X&), Liu Qinghe(X)i&5 1), Wang Xiaohong
(FEWEL) et al. Rare Metal Materials and Engineering (%7
B AR5 TRE) [J], 2008, 37(2): 289

[5] Liu Tianwei(X| K f), Wang Xiaoying(FE /N3), Jiang Fan(iL
M) et al. Rare Metal Materials and Engineering (% & < J& #1
5 TAE)[J], 2011, 40(4): 733

[6] Wang Qingfu(E X&), Liu Qinghe(XIi& A1), Chen Lin(i% #k)

et al. Rare Metal Materials and Engineering (%7 4 J& #1 K}
5T ) [3], 2012, 41(3): 494

[71 Zhang Yuting(3k ¥ #£), Zhang Pengcheng( 7k i #£), Xie
Donghua( it %< #£ ) et al. Rare Metal Materials and
Engineering (% < J& # £} 5 T#2)[J], 2010, 39(S1): 501

[8] Li Xijin(Z= # 4x), Cheng Guoan(#£ [H %), Xue Wenbin (& 3 i)
et al. Materials Science and Engineering of Powder
Metallurgy (k3 K ¥ 4R RH 5 TRE)[J], 2009(2): 115

[9] Xue Wenbin(i#: 3CHk), Jin Qian(4: #%), Du Jiancheng (At 2 k)
et al. Chinese Journal of Materials Research(#4 ¥} #f 57 %
#)[9], 2012, 26(1): 21

[10] Jin Qian(&: #%), Xue Wenbin(#%3Cik), Li Xijin(Z=4 &) et
al. Journal of Aeronautical Materials(fii 4% ¥ &l 5 %)[J],

2009(3): 61

Alumina Coating Deposited on Depleted Uranium Surface by a Cathodic Microarc
Method

Wang Jiajia *, Shuai Maobing®, He Weibo? Mo Chuan?, Jiang Chunli!
(1. Science and Technology on Surface Physics and Chemistry Laboratory, Mianyang 621907, China)
(2. China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: An alumina coating with a thickness of 65 um was prepared on depleted uranium surface by cathodic microarc deposition in 1
mol/L AI(NO3)s 9H,0 ethanol solution. The morphology of the alumina coating was observed by SEM, and the composition and phase
constituent were analyzed by XRD and EDS. The corrosion resistance was determined by an electrochemical integrated test system. The
results show that the porous coating, which is composed of a-Al,O3and y-Al,O3, remains a good adhesion to depleted uranium substrate.
The coating contains a little uranium element, which confirms that depleted uranium substrate near the coating/uranium interface also
takes part in the sintering process of the coating under cathodic microarc discharge. The corrosion current of the coating is reduced by two
orders-of-magnitude, which shows a good corrosion resistance.
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