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of : g2r)-B71AA 9 AM KOHA Ao ojdsighe s 2e A7AS Yol F224d % ¢FuFe FA¢ vAE
0 AAAZY oldHFTEL FALATALGE Z7HA7] 1, TPC(tripotasium citrate)$} CaO% FrlFEE A2 S
rugsgol GO FRALEE RAAZAD olE WS 3 LEELTUREE, 9099%)9 HI2AHE P Yo,
% xS oz Azt olEFh MYZAANA FAAE FaREES FFVE FAS
& ZangsTs} Bastd d2uEe ol&go] F/HHAT ®& AFUE(10mA/m)AHE TPC/
Ca0/Zn0 A7 g8l 1T LFlEe ol g&o] nGaTl B3 LFuFE o4& vlRsith

Abstract : The effects of additives such as zinc compounds in 4M KOH electrolyte of Al-air cell have been studied. Zinc compounds in
electrolyte increased hydrogen evolution overpotential and TPC(tripotasium citrate)/CaO formed fine film on aluminum surface, and these
additives decreased hydrogen evolution rate and corrosion rate of aluminum. These additives shifted the OCP in the positive direction on
high purity aluminum(purity, 99.999%) and in the negative direction on Al No 1050(purity,99.5%). Addition of two or more additives
resulted in the prevention or the reduction of corrosion rate and hydrogen evolution at OCP. As the overpotential on Al electrode increased,
the hydrogen evolution rate decreased and the utilization of aluminum increased. At high current density(>100mA/cm?), TPC/Ca0/ZnO
additives increased the utilization of high purity aluminum up to that of aluminum alloys containing indium, gallium and thallium.
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Table 1. Open Circuit Potential and Corrosion Rate Measurement at oCP

Electrolyte High purity Al Al No 1050
N Additives(%) Corrosion rate H, evol. rate oCP Corrosion rate  Hp evol. rate oCP
Vi . 5 .
° Hvesie (mg/cm’min) (mVem’min) \% (mg/cm’min) (ml/em’min) \%]
0 None 0.4488 0.4547 -1.77 0.9870 0.8709 -1.35
1 Zinc acetate(ZnAc) 0.2981 0.2628 -1.73 0.6248 0.6047 -1.46
02)
2 Zinc oxide(0.2) 0.3266 0.2444 -1.72 0.6930 05235 -1.45
3 Zinc sulfate(0.2) 0.3098 0.2546 -1.74 06642 0.7116 -146
4 TPC(25), Ca0(0.2) 0.214 0.2433 -167 0.3808 0.4244 -1.35
5 TPC(25), Ca0(0.2) 0.16% 0.1663 -1.74 0.3557 0.3388 -1.48
ZnAc(0.2)
TPC(25), Ca0(0.2) 0.1545 0.1589 -1.56 0.3164 0.2764 -1.48
Zn0(0.2)
7 TPC(25), Ca0(0.2) 0.1666 0.1661 -1.66 0.2915 0.3222 -1.48
7ZnS040.2)
8 TPC(25), Ca0(0.2) 0.1160 0.1072 -1.62 0.2583 0.2452 -1.47
ZnAc(0.1), ZnO(0.1)
9 TPC(25); Ca0(0.2) 0.1480 0.1265 -1.64 0.2681 0.2544 -1.47
7n0(0.1), ZnS04(0.1)
10 TPC(25), Ca0(0.2) 0.1275 0.1144 -1.68 0.2719 0.2744 -1.48
7ZnAc(0.1), ZnS04(0.1)
11 TPC(25), Ca0(0.2) 0.1176 0.0672 -1.68 0.2837 0.2381 -147
ZnAc(0.1), ZnO(0.1)
7ZnS04(0.1)
o o
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Fig. 1. Hydrogen evolution as a function of time for high
purity aluminumin in 4 M KOH solution with various
additives at 30TC.

Fig. 2. Hydrogen evolution as a function of time for alumi-
numin No 1050 in 4M KOH solution with various
additives at 30C.
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Fig. 3. Correlation between the corrosion rate and the
hydrogen evolution rate for high purity aluminum
and aluminum 1050 in 4M KOH solution with
various additives at 50T.
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Fig. 4. Steady-state polarization curve for high purity alumi-
num in 4M KOH solution with various additives at
507C.
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Fig. 5. Steady-state polarization curve for aluminum 1050 in
4M KOH solution with various additives at 50C.
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Table 2. Utilization of Aluminum in 4M KOH at 50T

el

23

Utilization at

Electrolyte .
™ Aluminum - - )
Additives 5mA/cm’ 50mA/cm’ 100mA/cm’ 200mA/cm’
None High purity 0.05 31 4 76
None No 1050 0.02 23 47 69
ZnAc High purity 16 s 93 B8
ZnAc No 1050 3 39 60 82
TPC/Ca0, ZnAc High purity 20 9 92 9
TPC/Ca0, ZnAc No 1050 5 46 62 %
TPC/Ca0, ZnO High purity 24 86 97 2]
TPC/Ca0, ZnO No 1050 4 61 77 9
TPC/Ca0, Zn0, ZnAc High purity 26 86 % ~100
TPC/Ca0, ZnO, ZnAc No 1050 5 65 7 ~100
None Alcan  BDW® 19 72 , 83 9%
None ERC-1¥ 13 5% ' 7 81
None ERC-4® 63 ~99 ~9 ~100
Utilization(%) = —~ ™
[y —
) Famdqic Dissolution Cum’entv % 100 é 7 \
Faradaic Dissolution Current + Corrosion Current o~ oeoeo None
£ o] \.  eesea JPC/Ca0+Zn0
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Fig. 6. Hydrogen evolution rate as a function of current

density for aluminum 1050 in 4M KOH solution at
50T.
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