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Effects of Glucose on Electrochemical Activity and Self —corrosion of Aluminum Alloy Anode

HUO Jia—lei, WANG Wei
(School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072)

Abstract: A new corrosion inhibitor was developed to solve the self corrosion problem of the aluminum alloy anode dur-
ing discharging. Methods such as weight loss method, linear sweep voltammetry were used to study the inhibition per-
formance of glucose. In order to study the inhibition mechanism of glucose, the surface of the aluminum alloy anode after
discharging was analyzed by XRD and metallograph. The results show that the addition of glucose in the electrolytecan in-
crease the utilization ratio of aluminum alloy anode from 45% up to 90% , and the current density of the aluminum alloy
anode is increased by 12 mA/cm?. It is also proved that the addition of glucose in the electrolyte has no influence on the
air cathode. XRD and metallograph show that the addition of glucosein the electrolyte helps make the surface of the alu-
minum alloy anode smooth by stimulating the shedding of the aluminum hydroxide on the anode while discharging.
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Table 1  Composition of electrolytes containing glucose

of different concentrations
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1 4
5 4
20 4
100 4
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Fig. 1 Experimental facility for self—corrosion measurement
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Fig. 2 Anodic polarization curves of aluminum alloy an-

ode in electrolytes of Table 1
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Table 2 Current density of aluminum alloy anode in elec-

trolytes of Table 1

No. Current density/(mA « cm )

59.5
62.7
66. 9
68. 1
72.0
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Fig. 3 Influences of the density of glucose on the cathodic

polarization curves
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Fig. 4 Current density of air cathode in electrolytes con-

taining different glucose concentratios
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Table 3 Self-corrosion rate of aluminum alloy anode in
electrolytes with different glucose concentrations under

different temperatures

Self—corrosion rate at  Self-corrosion rate at

No. 25 C/ 35 C/
(mg+*min"' *cm™)  (mge+min~' +cm °)
1 1.079 1.102
2 0.017 0.018
3 0.013 0.015
4 0.011 0.013
0.008 0.010
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Fig.5 Ultilization ratio of the aluminum alloy anode in

electrolytes with different glucose concentrations under

different temperatures
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Fig. 6 Morphologies of the aluminum alloy anode after discharge
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Fig. 7 XRD patterns of the corrosion products of the a-

luminum alloy anode after discharge
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