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Effects of crystallographic orientation on the electrochemical behaviors of single grains in
polycrystalline zinc were investigated using a capillary based droplet cell. Potentiodynamic
sweeps and capacity measurements were carried out in pH 9 borate buffer solution. The
cyclic voltammograms and the capacity measurements on single grain with different
crystallographic orientation in polycrystalline Zn showed a strong dependence of oxide growth
on crystallographic grain orientation. The total charge consumed for oxide formation and the
inverse capacitance increased with an increase in surface packing density of grain, suggesting
that the oxide formation was greater on grains with higher surface packing density.
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Fig. 1. Typical experimental setup of the micro-droplet cell.
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Fig. 2. Typical hexagonal close packed structure and
rotation axis @1 and @; for the determination of
crystallographic grain orientation.
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Fig. 3. Microstructure of pure Zn, which was elec-
tropolished in 10 % HCIOs + 90 % CH.COOH solution.
The small circles indicate the points where the elec-
trochemical tests were performed.
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Fig. 4. Potential-current curves and corresponding ca-
pacitances of different grains of Zn in pH 9, borate
buffer solution, dU/dt=100 mV - sec’.

Table 1. Summary of electrochemical parameters determined
from the cyclic voltammograms and capacity measurements
on different grains of polycrystalline Zn.

]phl ]peak le Qpeak Cmm Cmin

2[mﬂ\/cmzl |mA/cm2 [mC/cml [mC/cmzl mF/cmzl lmF/cmzl
231 28| 182 196 140 450 50 333

a

b {58 91 190 | 119 106 230 | 115 | 693
c |62] 6] 151 94 61 174 111 654
d | 69]29] 19 50 66 165 | 112 | 750
e |84] 8] 190 130 73 225 | 130 | 746

Grain| #,{ &

* Ipm: plateau current; lna: active dissolution peak current;
phat: P peak pe:

Que:  total charge, Qpea: dissolution peak charge; Crax:

maximum capacity; Cpin; minimum capacity
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Fig. 5. The plateau cument (a), the total charge (b), the inverse minimum capacitance (c), the peak cument (d), and the
peak charge (e) on different grains of polycrystalline Zn as a function of @, and ..
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