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Kinetics of Immersion Silver Plating onto Copper Substrate

in Ethanol-based Solution System
TENG Pei-xiu , WEI Zhe-liang , ZHAO Wei
(College of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)
[Abstract] Silver planting on the surface of red copper was obtained by using silver nitrate as main salt, ethylene-
diamine as complexant and ethanol as solvent. Variation of mean deposition rate for immersion silver along with plating
time was investigated. Each reaction order and the apparent activation energy were obtained by linear-fitting of the rela-

tion curve between deposition rate and silver ion concentration, amount of ethylenediamine, temperature of the solution,

the pH value and amount of ethanol. Kinetics equations of deposition rate were got and be verified.
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Fig. 1 Variation of mean deposition rate along with plating time
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Fig. 2 Effect of immersion silver parameters on deposition rate
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Tab.1 The comparison of the real depositing rate and the theory rate
[Ag™] [en] [C:H; O ] [H*] RE 2 vl ARXT R 22
/(mol+ L) /(mol+L) /(mol-L) /(mol = L) /K /(mg +cm™2+h™")  /(mg-cm ?+h™") /%
0.004 63 0.018 52 17.13 1.585X 107" 298 0.812 1. 464 44, 54
0.009 26 0.018 52 17.13 1.585X 107" 298 3. 841 3. 786 —1.45
0.018 52 0.018 52 17.13 1.585X 107" 298 5.426 5.291 —2.55
0.027 78 0.018 52 17.13 1.585X 10" 298 4. 060 4,132 1.74
0.046 30 0.018 52 17.13 1.585X 101 298 3.100 3.025 —2.48
0.009 26 0.009 26 17.13 1.585X 107" 298 0.853 0. 841 —1.43
0.009 26 0.037 04 17.13 1.585X 107" 298 2.224 2.379 6.52
0.009 26 0. 055 56 17.13 1.585X 107" 298 1.705 1. 813 5.96
0.009 26 0.074 08 17.13 1.585X 10 " 298 1.550 1. 495 —3.68
0.009 26 0.018 52 17.13 1.585X 1078 298 1. 705 2.501 31.83
0.009 26 0.018 52 17.13 1.585X 10°° 298 2.436 3.077 20. 83
0.009 26 0.018 52 17.13 1.585X 10 " 298 3.9590 4. 657 22.91
0.009 26 0.018 52 17.13 1.585X 10" 298 4. 060 5.729 29.13
0.009 26 0.018 52 3.43 1.585X 10" 298 1. 705 1.698 —0.41
0.009 26 0.018 52 6.85 1.585X 10 298 1.483 1. 479 —0.27
0.009 26 0.018 52 10. 28 1.585X 10" 298 1. 895 2.203 13.98
0.009 26 0.018 52 13.70 1.585X 10 ' 298 2.966 2.987 0.70
0.009 26 0.018 52 17.13 1.585X107" 308 4. 449 4. 387 —1.41
0.009 26 0.018 52 17.13 1.585X 10" 318 4. 651 5.036 7.65
0.009 26 0.018 52 17.13 1.585X10 " 328 6.496 5.732 —13. 30
0.009 26 0.018 52 17.13 1.585x10° " 338 6.201 6.477 4.26
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