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Preparation of Novel Air Cathode
for Secondary Zinc-Air Battery
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A novel air cathode for the secondary zinc-air battery was prepared using a one-step method with
galvanostatic electrolysis. Cathodic galvanostatic electrolysis was performed on a gas diffusion layer in a 0.5 M
HNO, solution containing carbon powder at 50 °C together with a Pt anode electrode. During the galvanostatic
electrolysis, Pt and a carbon powder deposited together on the surface of the gas diffusion layer sterically, leading
to formation of the air cathode layer. The fabricated cathode showed good performance that was comparable to a
commercial Mn-based cathode material used for a primary zinc-air battery.
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Table 1 Major challenges for practical use of secondary
metal-air battery.
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Fig. 1 Schematic diagram of the Zinc-Air Secondary Battery.
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Fig. 2 Schematic diagram of the galvanostatic elecrtolysis.
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Fig. 3 Photographs of the ; (a) half cell, (b) single cell.

Fig. 4 SEM images of the carbon paper surface after the
galvanostatic electrolysis in 0.5M HNO, at 50 °C for
8 h. The enlarged view was shown below.
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Fig. 5 Discharge performances at 1 mA/ cm? of the carbon
paper before and after the galvanostatic electrolysis
of 300 mA in 0.5M HNO,at 50 °C for 8 h.
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Fig. 6 SEM images of the carbon paper surface after the
galvanostatic electrolysis of 300 mA in 0.5M HNO,
added carbon powder of 0.33 g at 50 °C for 8 h. The
enlarged view was shown below.
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Fig. 7 Discharge performances at 1 mA/cm® of the carbon
paper after the galvanostatic electrolysis of 300 mA
in 0.5M HNO, added carbon powder of 0.17, 0.33,
and 0.67 g at 50 °C for 8 h.
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Fig. 8 Schematic diagrams of Pt deposition on the
carbon paper during the galvanostatic electrolysis;
(a) without carbon paper, (b) with carbon powder.
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Table 2 Discharge potentials before and after the 10
cycles charge-discharge

IR IRFENAR HIH 10 Y1 7 )Vt
(B -01Vv)  (H#Z -035V)
300mA/0 g -0.690 V -0.667 V
300 mA/0.17 g 0245V -0.701 V
300 mA/ 0.33 g -0.155V 0479V
300 mA/ 0.67 g 0237V -0.645V
600 mA/ 0.33 g 0.121V 0287V

IES. TNETHLNIHERTIE, 600 mA DL
TrER LB R b a2 R U (Fig. 9), &5
I, 1094 7 )V EIicsWT, BEEEZ )7
TE5 T &hVh o7z (Table 2).
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Fig. 9 Discharge performances at 1 mA/cm’ of the carbon
paper after the galvanostatic electrolysis of 600 mA
in 0.5M HNO, added carbon powder of 0.33 g at
50 °C for 8 h.
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Fig. 10 Charge-discharge performance at 1 mA/cm’ of the
carbon paper after the galvanostatic electrolysis of
300 mA in 0.5M HNO; added carbon powder of
0.33 g at 50 °C for 8 h.
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