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Effects of Additives on the Electrochemical Dissolution and Passivation
of Zinc in KOH Electrolyte Solutions
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Abstract

The present experimental study
investigated the effects of additives
K;HPO,, KBrO ; and Ca(OH); on the
anodic dissolution and passivation of
zinc in KOH solutions. Introduction of
K2HPOQ, increased passivation potentials
slightly, but decreased anodic
dissolution rates. . Adding KBrOs
decreased the passivation potential, but
increased the peak current. The addition
of Ca(OH); raised both passivation
potential and peak current slightly.

Experimentally, it was found that
the activation energy changed with the
addition of additives. The effects of the
concentration of K;HPO,4 were as
follows: the higher the concentration,
the lower the peak current. Tafel slopes
at lower potentials increased as the
concentration of Ko;HPQy increased.
However, Tafel slopes at higher
potentials were essentially independent
of concentration of additives used. The
effects of KBr(; were more complicated.
When KBrO; concentration was lower
than a critical value, the peak current
increased with the concentration of
KBrQ;. The peak current measured in




Ca(OH),-containing solutions increased
with increasing Ca(OH), concentration,
The effect of rotation rate was also
examined. Generally, mass transfer was
enhanced as rotation rate was increased.
The peak current density increased with
the rotation rate, but the Tafel slope
decreased with increasing rotation rates,
Reaction orders of the above-mentioned
systems have also been estimated. The
morphology of the reacted zinc
electrodes was also examined.

Keywords: Zinc-air battery~ Zinc anodic
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Fig. 4-1[4] The i qurves st varioue scan rawe, Plawe elacorode,
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Fig. 4-2(u) Tha palarization curves with varjous ¢oaeentrations of K,HPO, in 1M KOH solutions.

Acan tubd LOmVVs, plate clecerodde, whhou stimring, 298K,

#& —. Tafel slopes in KOH soluticns
with various concentrations of KoHPO;.
Plate electrode, [KOH]=1M, scan rate
SmV/s, with stirring(500rpm), 298K.

[K:HPO,] | OM |0.05M|0.1M;0.2M}0.4M

ATEER 10.025[0.033|0.05({0.05]|0.08
(V/decade)

#ES | 0.15(0.14510.12(0.17]0.17
(V/decade)

# = Tafel slopes in solutions with
various concentrations of KOH.
[K;HPQ4]=0.1M, scan rate SmV/s, plate
electrode, with stirring(500rpm), 298K.

[KOH]) |05M | IM | Z2M | 4M

BIE2F | 0.04 | 0.05] 0.02 | 0.01
(V/decade)

#E 1016|012 0.10 {0.112

{(V/decade)
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Fig. 4-13 The wipemee ot foct in 0. 18 KBeO,+iM KOH symems.
Flains stocoode, scan rate Smivys, with amrring{$00rpm).
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Fig. #-12im} The i-V cwrvo in solulions wilh délTereni concenirations of KBrlh,. Flate slectrods.
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