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Preparation of Uranium Target by Pulse Molecular Plating

YANG Chun-li, SU Shu-xin, ZHANG Sheng-dong
China Institute of Atomic Energy, P. O. Box 275(26), Beijing 102413, China

Abstract: Preparation of uniform and adherent uranium target by pulse molecular plating tech-
nique from N, N-dimethylformamide(DMF) is described. To determine the optimum conditions
for the deposition of uranium, the parameters influencing the quality of the layers and the de-
position yield were investigated, such as distance between the electrodes, mass concentration
of uranium, deposition time and cathode material. The composition and morphological struc-
ture of the targets were characterized by scanning electron microscope. The uniformity was
measured by thickness gauge. The results show that uranium is deposited non-uniformly and
the thickness of the target is 0. 2-2. 0 mg/cm®.
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Fig.5 Effect of the distance between

the electrodes on the deposition yield

1
Table 1 Effect of the cathode materials

on the deposition yield

0 m Y/? . 2
(Cathode materials) mo/me /me /% b/ (mg + em )
(Aluminum) 2.607 0.526 79.8 0.424
(Stainless steel) 2.638  0.327 87.6 0.471
(Copper) 2.521 0.130 94.8 0. 487
, DMF
#1 mm ;
1~5 mA/cm?; =800 Hz; R =
10%;t =25 C; p(U), = 0. 2~5.0 g/L;
V(DMF)=10 mL ; $#30 mm
; d=10 mm; t=30 min,
1. 186 mg/cm?*,
97% ., . .
3.2
3.2.1
H (03 ’
@) o

, 0.227 mg/cm?,

4 2 20
#5 mm s
o, )
, 6,7, 6,7
39%,
2

Table 2 Regional thickness for the thin target

(Region) [ /pm s/pm se/ %%
(Center) 3.1 0.6 19
1(Region 1) 1.2 0.3 7
2(Region 2) 1.3 0.1 10
3(Region 3) 2.4 0.1 6
4(Region 4) 2.9 0.7 24
(2.8) (1.0 (39)

(Note) ; (Data in bracket are

the average values of total samples)

Fig. 6 Stereogram of regional thickness

for the thin target
(Center) ,B—— 1(Region 1),
2(Region 2) ,D—— 3(Region 3),
E— 4(Region 4)
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) ) 7. A
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$20~30 mm o 7 s

#10 mm 7.4 pm,



214 29

A . S 3%, 3 $20~30 s o
mm, ) 2.4 pm, s, 10, ,
47%, ; ;Fe,Cr,Mn,Ni
, s » X
o , 8 pm,

o b
b
9
8fee_ o
7E * oeve"®
6 L
A
£t
= 4t A A
3t A A
2f* T, AF a
1F 4 A 4 a 4 9
0 3 10 15 20 Fig. 9 Composition analyses for the gap
n of U target
7
Fig. 7 Random thicknesses for the thick target e
® — A (A region), A—B (B region) : .
3.2.2
Baws P
(SEM/EDXRF) s ey ]
(o T CECE LR
8, 8 , , il
° e
( ), 9 R -
9 ) ,Fe,Cr, Mn, Ni
10
Fig. 10 Composition analysis for the surface
of U target
4
@D) )
DMF s
o b
~ b
8 SEM (2)

Fig. 8 Picture of U target by scanning

electron microscopy (SEM)

97 % , 1. 186



215

4
mg/cm?,
(3) s
[1] Evanst J E, Lougheed R W. The Use of Electro-

(2]

(3]

[4]

deposition Method to Prepare Actinide Targets for
Cross-Section Measurements and Accelerator Bom-
bardments[J]. Nucl Instrum Methods, 1967, 102
389.

Trautmann N. Preparation of Actinide Targets by
Electrodeposition [ J |.  Nucl Instrum Methods,
1989.,102. 282.

Rudran K A. Comparative Study of Electrodeposi-
tion of Actinides From Aqueous Ammonium Sul-
phate and Isopropyl Alcohol: AERE-R-5987 [R].
England: Atomic Energy Research Establishment,
Harwell, 1969, 59. 87.

Liu Shu-tian, Ban Ying, Sumiya Shui-chi, et al.

Simultaneous Electrodeposition of Actinides[J]. J

(6]

7]

(8]

(9]

(10]

[11]

Radioanal Nucl Chem, 1988, 121(1). 167-174.
Talvitie N A. Electrodeposition of Actinides for Al-
pha Spectrometric Determination[ J]. Anal Chem,
1972, 44(2) . 280-283.

Aumann D C, Mullen G. Preparation of Targets of
Ca, Ba, Fe, La, Pb, TIl., Bi, and U by Electro-
deposition From Organic Solution[J]. Nucl Instrum
Methods, 1974, 115. 75-81.

Mullen G, Aumann D C. Preparation of Targets of
Np. Pu, Am., Cm. and Cf by Electrodeposition
From Organic Solution[J]. Nucl Instrum Methods,
1975, 128, 425-428.

[J1. ,2000,

19(4); 43-47.

. . . . DMF
Nd-Co [Jl. ,1998, 31(8): 8-10.

. . .DMF Yb-Co

[yl 2000, 33(11): 13-14.

. . , .DMF  Nd-Ni

LIl ( ),1998, 37
(4): 112-114.



