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Abstract: The cathodic process of zinc electrow inning in solution containing ammonia complex was studied by ca-
thodic polarization and chronoamperometric method, which were tested with CHI650 electrochemistry lab. The ex-
perimental results show that, the electrocrystallization of zinc follows the mechanism of instantaneous nucleation,
and the crystal growth rate increases with negative shift of applied potential. No obvious change in nucleation modes
is found with the addition of additive, while its growth rate decreases deeply. According to equilibrium potential and
dynamic factors, such as exchange current density and transfer coefficient, it is proved that the ion discharging at

the cathode directly is Zn(NH3)3" ; while the main species of complex is Zn(NH3)3" in the solution.
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Table 1 Electrolyte constitution for

chronoamperometric test
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Fig. 1 Current transient curves for zinc

electrodeposition in solution without additive
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Fig. 2 Current transient curves for zinc

electrodeposition in solution containing additive
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Table 2 Expressions derived from Eqgns. (1), (2)
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Fig. 3 Non-dimensional plots of 1%/ 1% —t/tw in

solution without additive
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Fig. 4 Nomdimensional plots of 1%/ 1% —t/tw in

solution containing additive
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Fig. 6 Cathodic polarization curves in

solution with different ammonia concentrations
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Table 3 Equilibrium potential, exchange current density, transfer coefficient for

zinc electrodeposition in solution with different ammonia concentrations

Ammonia concentration/ Equilibrium

Exchange current density,

Transfer Relevant coefficient

(mole* L™ 1) potential/ V JO/ (A em™?) coefficient, a for linear fit
2.00 - 0530 1.5x10"4 0. 154 0. 995 89
225 - Q537 1.3x10"4 0. 142 0. 99393
2 50 - 0 543 L. 1x10"4 0. 150 0. 996 76
2175 - 0 548 0.9x10"* 0. 142 0. 998 41
3.00 - 0553 0.8x 104 0. 142 0. 998 51
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