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Abstract :

Using single energy or overlapped energy ion-implantation technology, a

modified layer was formed after C ions implanted into uranium. The surface morpholo-

gy, the structure of modified layer and depth distribution of elements in the surface layer

of the uranium samples were analyzed by SEM, XRD and AES, respectively. The cor-

rosion properties of the uranium samples were investigated by electrochemical polariza-

tion. The results indicate that anti-corrosive properties of the implanted uranium sam-

ples can be improved apparently.
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Table 1 Chemical composition of uranium
/(,Lg . g") /(ug . g")
C 220 Mn <10
N 24 Fe 25
Al 76 Ni 11
Si 100 Cu 22
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Table 2 lon-implanted parameters of overlapped energy
/keV Jem ™2 /s
30 1x10'7 600
40 1Xx10'7 600
45 4 X107 2 400
50 8 X107 4 800
(1.4X10'8) (8 400)
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Fig. 1  Profiles of TRIM calculation
:O—30 keV,1.0; X—40 keV,1.0;
A—45 keV,4.0; O—50 keV,8. 03[ ]—— ,1.4
1 s (30,40,45.,50 keV)
cr ,C*
s (20 nm) C* ,
(50 nm)C™ o
) (20 nm) (50 nm),C"
ct ’ , .
(D
, 2,
D= le/t @b)
:D (em )31
(A/em?), 26.5 pA/cm’ 5t
(s);e (1.602X107" O,
1.4
KYKY-1010B
, 25 kV,
X’ Pert
X 0 , X
o : Cu
(K. 0.06°/ ;0=5",



2
AES PHI650SAM/
3600SIMS )
) 5
107 Pa, , (SAM)
3 keV,
100 nA, 60°, ,
8 X107° Pa,
4 keV, 2 uA,
1.5
HZ-1A 2 (a) (b)
° Econ Fig. 2 SEM of single(a) and overlapped(b)
20 s 1 mV , energy ion-implanted samples
(—100~800 mV)
(1/32) mV, s 2.2
50 ng/g ClI™ , 3
, , 2 mV/s, XRD . 3a ,
U ., UO,
) i 20=
2.1 44.8° c ,
9 , C
R 2a ’
) . 3b )
) U0,
) , U0,
. 2h , ; . 20=144.8° c .,
, , C
. ) 2.3 (AES)
4
. . da s
1200 A
1 000 ! = ! °
o sl N 200F
% 600} %;i o
00 o100
200;J 30
030 35 40 45 50 55 60 030 40 50 60 70 80
20/° 20/°
3 (a) (b) XRD

Fig. 3 XRD spectra of non-implanted samples(a) and C implanted samples(b)
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Fig.4 Composition depth profiling of single(a) and overlapped(b) energy ion-implanted samples
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Fig. 5 Curves of sample with positive pole polarization
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Table 3 Results of electrochemical polarization

Eworn/mV i/ (pA s cm™?)
—652 7.855
—517 5.942
—559 6.736

6 (a) (b

Fig. 6 SEM microscopy of corrosive samples of single(a)

and overlapped energy(b) ion-implanted samples
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