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Silver Electrodeposition Process in Succinmide Solution

ZHU Ya-ping, WANG Wei
(School of Chemical Engineering and Technology. Tianjin University. Tianjin 300072)

Abstract: Effects of succinimide on the electrochemical reduction process of Ag’ in solution were investiga-
ted by cyclic voltammetry (CV), quantum chemical calculation and scanning electron microscope (SEM). The
results show that reduction potential of Ag™ negatively shifts with the addition of complexing agent. Variation
of the solution pH and complexing agent concentration affects the complex forms and stability. The compound
complexed by succinimide and Ag™ is more stable when the complexing agent concentration and pH is higher.
Ag™" are reduced as the form of [Ag(C, H,NO,),] ., [Ag(C,H,NO,);]* and [Ag, (C,H,NO,),]*" that are

stable in the succinimide solution when pH is 10. The coating obtained under the optimum conditions is com-

pact smooth.
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Table 1 Composition of the succinimide solutions

(:A'\gz 5(7\ / (7(‘1 H3 NUZ / (:Kz S()1 /
No. pH
(mol«LL™')  (mol+L™) (moleL™)
A, 25 0.1 0.2 9
25 0.15 0.2 9
25 0.2 0.2 9
A, 25 0. 25 0.2 9

x2 AEpHEMNT ZBITFEREMCER

Table 2 Different pH of the succinimide solutions

(:l\g75()4 / (7(‘4 HS‘“? / (:K7S()4 /
No. . . . pH
(mol«L™")  (mol+L™") (moleL™)
B, 25 0.2 0.2 8
B, 25 0.2 0.2 9
B, 25 0.2 0.2 10
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Fig. 1 Molecular structure of succinimide
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Table 3 Results of the quantum chemical calculation

)

Molecular formula Complexes energy

[Ag(C,H,NO,)] —1 432. 624
[Ag(C,H,NO,), ]~ —1677. 462
[Ag(C,H,NOy), ]*~ —1999. 065
[Ag, (C,H,NO,), J* —2 190. 652
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Fig. 2 CV curves of Au electrode in the solution of dif-

ferent concentration
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Table 4 CV peak potential data for the solution of dif-
ferent concentration V)
No. Er, Ep, Er, Er,
A 0.1 -0.3 -0.8 -1.2
A, 0.1 -0.3 -0.8 -1.2
As -0.3 -0.8 -1.2
A, -0.3 -0.8 -1.2

£5 FRET-BTRRERE(R 1)OEFRE L

T
Table 5 CV peak current data for the solution of differ-
ent concentration (mA)

No. ir, i, ir, iry

A, 0.5 0.8 5.6 3.0

A, 0.5 0.8 5.6 3.0

A, 0 0.9 5.8 3.3

A, 0 1.0 6.0 3.3
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Table 6 CV peak potential data for the solution of dif-
ferent pH V)
No. EP(, EP[ EPg EPh
B, 0 -0. 27 -0.75 -1.15
B, 0 -0. 28 -0. 80 -1.20
B, -0. 30 -0.90 -1.23
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Table 7 CV peak current data for the solution of differ-

ent pH (mA)
No. ip, ip, ir, i,
B, 0.3 1.0 5.3 3.0
B, 0.2 0.7 5.5 3.2
B; 0 0.3 6.8 3.9

20/ um

(a) Surface morphology
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Fig. 4 SEM morphologies of silver plating obtained under the optimum conditions
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