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Electrodeposition behavior of Sn-Cu alloy and effect of
additives on deposition process
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Abstract: The electrodeposition of Sn-Cu alloy system on the glass carbon electrode was investigated by cyclic
voltammetry (CV) and chronoamperometry (CA). The effect of citric acid and thiourea additives on Sn-Cu alloy
codeposition was discussed by cathodic polarization curve, SEM observation and EDS analysis. The results indicate that
the electrodeposition process of Sn-Cu is an irreversible process controlled by diffusion, and the codeposition of Sn-Cu
alloy system in the initial stage follows Scharifker-Hills (SH) instantaneous nucleation/growth mechanism in the potential
range of —600— —750 mV. With increasing the overpotential, the activity-point for nucleation increases, and the
nucleation relaxation time reduces. When the deposition overpotential is higher than =700 mV, the diffusion coefficient
of Sn”" is 6.435x10 °cm?/s. The addition of citric acid and thiourea refines grains in coating and the surface of coating
becomes more even and compact. The presence of thiourea reduces clearly the copper content in coating and makes the
copper content remain in the range of 0.5%—2.0%(mass fraction).
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potentials: 1—SH model of instantaneous; 2—SH model of

progressive
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Table 1 Experimental results of electro-crystallization on

glass carbon electrode from Sn-Cu solutions

E/mV tols  IymA It /(nA%s) Ny/10° cm™
-550  107.10  0.781 65.33 0.043 5
-600 3893  0.827 26.63 0.293 8
-650 9.10  1.039 9.82 3.407 9
-700 1.57 1.361 291 66.657 5
-750 1.21 1.579 3.02 83.3392
=700 mV
2(c) (Im)
1
=700 mV
Sn N()
Im
Sn** Cu** It
Sn** D=6.435>=10"°
cm?/s [26]
3
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Fig.4 Cathodic polarization curves for electrodeposition of
Sn-Cu alloy: 1—Without additive; 2—With thiourea; 3—With

citric acid; 4—With citric acid and thiourea
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Fig.5 SEM images of Sn-Cu films deposited with different additives: (a) Without additive; (b) Without citric acid; (c) With

thiourea; (d) With citric acid and thiourea
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