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Fig. 1 Cyclic voltammograms of glassy carbon electrode
in solutions with (S,) and without (S,) cinnamic

acid Sweep rate: 50 mV s’
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Tab. 1 Charge parameters of zinc oxide reduction in

solutions with (S;) and without (S,) cinnamic acid

Solution  |Q.| (mC-em?)  Q/mC-cm?  Q/|Q.]
S, 185.85 147.20 0.79
S, 201.27 180.04 0.90
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Fig. 2 Variation of the peak current density (-i,,) with the

i/(mA~cm'2)

square root of sweep potential rate (v'?) for zinc

deposition on glassy carbon electrode in solutions

with (S,) and without (S;) cinnamic acid
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Fig. 3 Cyclic voltammograms showing the effect of

switching potential (E,) on zinc deposition in S,

solution on glassy carbon electrode
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Fig. 4 Cyclic voltammograms showing the effect of

switching potential (E,) on zinc deposition in S,

solution on glassy carbon electrode

25

-i/(mA-cm”)

Pl 5 Bl v AR £ St L (So) P AS [l B 8K L (67 B HRLITC

R -0 B IER

Fig. 5 Chronoamperometric curves for the zinc electro-

crystallisation on glassy carbon electrode in S, so-

lution
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Fig. 6 Chronoamperometric curves for the zinc electro-

crystallisation on glassy carbon electrode in S, so-

lution
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Fig. 7 Dimensionless (i/in)* vs. (t/ty,) plots for zinc

electrodeposition on glassy carbon electrode in S,

solution at different potentials
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Fig. 8 Dimensionless (i/in)* vs (t/t,) plots for zinc
electrodeposition on glassy carbon electrode in S,

solution at different potentials
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Tab. 2 Kinetic parameters extracted from the current transients on GC from S, solution

E/V D/(10¢ cm?-s™)  Ny/(10° cm?) Als? tufS i/(MA - cm?) R?

-1.34 5.90 1.16 10.58 0.51 27.63 0.9961
-1.30 5.64 0.88 7.80 0.76 23.21 0.9960
-1.26 5.66 0.61 4.70 1.12 19.12 0.9960
-1.22 5.92 0.35 2.61 1.95 15.02 0.9952
-1.20 6.28 0.26 1.97 2.48 13.79 0.9943
-1.18 6.47 0.16 1.32 3.73 11.24 0.9920

23 Bl AL O PRI SR RIS (S ) AN R BT BR L (07 B I I LA 3l ) 2 2 8K

Tab. 3 Kinetic parameters extracted from the current transients on GC from solution containing cinnamic acid (S;)

E/V D/(10¢cm?-s™)  Ny/(10° cm?) Als? bl i/(MA - cm?) R?
-1.20 6.86 2.59 0.71 1.00 25.85 0.9919
-1.19 6.66 1.71 0.53 1.41 21.10 0.9916
-1.18 6.85 0.63 1.09 1.77 18.58 0.9925
-1.16 7.39 0.26 0.92 3.22 14.31 0.9935
-1.15 7.39 0.15 0.88 4.48 11.93 0.9957
-1.14 7.64 0.16 0.18 7.08 9.63 0.9853
0.016
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Fig. 9 Comparison of an experimental transient recorded at £ =-1.30 Vin S, (A) and £ =-1.16 V in S, (B) with a typical

transient on GC
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Influences of the Cinnamic Acid on Zinc Electrodeposition at
Glassy-Carbon Electrode

LI Kai, CHEN Shen, LIU Shen-na, CHEN Bi-sang, LIN Heng,
CHEN Guo-liang’, WANG Qing-xiang
(Department of Chemistry and Environment Science, Zhangzhou Normal University,
Zhangzhou 363000, Fujian, China)

Abstract: The influences of cinnamic acid (CIN) on the mechanism of Zn deposition and nucleation kinetics onto glassy-carbon
electrode were studied by cyclic voltammetry (CV) and chronoamperometry (CA). The results revealed that the zinc reduction took
place via Zn* + 2e — Zn in the presence of CIN, but the kinetics of zinc deposition was changed and the formation rate of zinc
nuclei was accelerated. In the absence of CIN, the mechanism of zinc nucleation followed the 3D-instantaneous diffusion-controlled
nucleation, while the 3D-progressive diffusion-controlled nucleation in the presence of CIN. The addition of CIN reduced the

nucleation rate, but increased the number of active sites as compared with those obtained without CIN.
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