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Fig. 1 Cyclic voltammetry curves at different
concentrations of thiourea
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Fig. 2 Potentiostatic steps curves at
different concentrations of thiourea
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Fig. 3 (1/1,)*>—t/t, plots of test data

O—P (TU) =0; ®—P (TU) = 5mg/L;
Xx —P (TU) = 10mg/L; A—P (TU) = 20mg/L;
Solid line —Instantaneous nucleation;

Dotted line —Progressive nucleation
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Table 1 Nuclear number densities of
deposition of copper at various potential

and concentration of thiourea

Peak

2
p (TU) Sl(‘“‘p% P.eak enrrent [mlzm N or N:al
/ (Hllg° potential time Jul (Ae [/ (A“ese® P
b m _ cm
L ) (‘P/V tm/s cm 2) cm 4)
-0.2 0. 65 0. 2188 0. 031 7. 9x10°
o -0 .3 0.60 0. 3176 0. 061 8 5x10*
- 0.4 0.55 0. 4008 0. 088 9. 3x10*
- 0.3 0. 44 0. 4332 0. 083 2. 1x10°
2 _0.4 0 43 0 556 0. 13 2 2x10°
- 0.3 0. 40 0. 3880 0. 060 2. 8x10°
50 -0 4 0 38 0.556 0. 10 2 9x10°
-0.3 0.37 0.3212 0. 038 9. 4x10°
10 0.4 0 35 0. 4472 0. 070 1. 0x10°
- 0.3 0. 40 0. 2824 0. 032 5. 2x10°
150 _ 0.4 033 0 4328 0. 062 6. 3x10°
- 0.3 0. 42 0. 2600 0. 028 4. 7x10°
200 _0. 4 0 39 0. 4280 0.070 5 0x10°

* N corresponds to P (TU) = 0, N corresponds to the other
P (TU)

REANTORIR N A% 3 L N A5 5 A7 Bt IR
I PR SR 25 N o EEASCPT 200, E T DR )
A, EMRIR LR, fedk iz, fem T
HATORAR T 1) A%, IR AE 10 mg/ L N 4521
BRNIZHE L « AR EERE— 2D BRI,
P EILL DN [ RS VN Y [ s
Cu™ TR A, AET0, HE iR
1T, FELH A% BTl A5 B o T s, A
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Fig. 4 XRD patterns of copper
deposit obtained at various

concentrations of thiourea
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Table 2 XRD results of copper deposits obtained from different concentration of thiourea

P (TU) Face of crystal index
/ (mgeL” ") (111) (200) (220) (311) (222) (400) (331) (420)

20/ (%) 43. 2 50. 32 74. 02 89. 84 136. 44  144. 66

0 171, 1 1 100 1 3 1
TC/ % 0. 93 0. 93 93. 46 0. 93 0 0 2. 80 0. 93
20/ (%) 43. 22 50. 34 74. 04 89. 84 136. 46 144. 6

5 1/1o 1 1 100 1 3 1
TC/ % 0. 93 0. 93 93. 46 0. 93 0 0 2. 80 0. 93
200 (%) 43. 26 50. 38 74. 00 89. 82 95. 24 117. 08 136. 4 144

3 1/1o b 2 100 2 1 1 2 1
TC/ % 4. 38 1. 75 87. 82 1. 75 0. 88 0. 88 1. 75 0. 88
20/ (%) 43. 18 50. 3 73. 98 89. 8 95. 02 116. 8 136. 4 144

10 171, 24 6 100 22 3 2 5 3
TC/ % 14. 55 3. 64 60. 61 13. 33 1. 82 1. 21 3. 03 1. 82
20/ (%) 43. 18 50. 32 74. 00 89. 82 95. 04 116. 84  136. 42 144

15 171, 100 42 83 60 10 7 24 11
TC/ % 29. 67 12. 46 24. 63 17. 80 2. 97 2. 08 7. 12 3. 26
20/ () 43. 22 50. 36 74. 02 89. 84 95. 06 116. 82  136. 42 144

20 1/1g 100 49 32 34 15 10 22 19
TC/ % 35. 59 17. 44 11. 39 12. 08 5. 34 3. 56 7. 83 6. 76

Note: Texture coefficient TC=(I/1y) /2 (1/1p) % 100%
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Fig. 5 Scanning electron micrographs for front side of

copper deposit obtained at different concentrations of thiourea ( X 500)
(a) —P (TU) =0; (b) —P(TU) =2mg/L; (¢) —P (TU) =5mg/L; (d) —P (TU) = 10mg/L;
() —P (TU) = 15mg/L; (f) —P (TU) = 20mg/L
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Fig. 6 Scanning electron micrographs for cross section of copper

deposit obtained at different concentrations of thiourea ( % 500)
(a) —P (TU) =0; (b) —P(TU) =2mg/L; (¢) —P (TU) =5mg/L; (d) —P (TU) = 10mg/L;
() —P (TU) = 15mg/L; () —P (TU) = 20mg/L
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Fig. 7 Added thiourea of 20mg/ L, high reso-
lution capacity XPS spectrum of copper deposit
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INFLUENCE OF THIOUREA ON CATHODIC
ELECTRODEPOSITION OF COPPER

Dong Yunhui, Xu Kejing, Liu Shuguang and Wang Hongyan
Department of Materials Science and Engineering, Zibo college, Zibo 255200, P. R. China

ABSTRACT The smooth copper deposition has been investigated by potentiostatic steps method, and the obtained op-
timum concentration of thiourea in electrolyte is 10 mg/ L. The results of XRD and SEM for electrolysis sample showed
that the thiourea makes the grains fine on deposit surface, and obviously affects the texture and growing structure type of
copper deposit when the concentration of thiourea is more than 20 mg/ L. The results of XPS analysis showed that the

“sulphur” in copper deposit is of thiourea origion.

Key words copper thiourea codeposition
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