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ABSTRACT
The air electrode is the most important component of the zinc-air battery. The degradation of

air electrode in high concentration KOH aqueous electrolyte solution causes dramatic decreases in
the specific power as well as the service life of the zinc-air battery. This study is to protect the air
electrode against the degradation in 8 M KOH aqueous solution by different methods ,namely,
electroless Ni-P coating, PVD sputtering Ag and addition of PEG600 organic inhibitor. The results
indicated that, the Ag / Ni-P coating on the copper current collector could not only protect the air
electrode but also improve its cathodic oxygen reduction activity. Additionally, the PEG600
organic inhibitor could also enhance the corrosion resistance of the copper current collector to
prevent the degradation of the air electrode in 8 M KOH aqueous solution. For the high corrosion
resistant air electrode with Ag / NiP coating , there is no change in the oxygen reduction current
could be observed because of the addition of PEG600.

Keywords: Zinc-air battery; Air electrode; Electroless Ni-P coating; Sputtering; Current collector;
PEG inhibitor.
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Table 1 Values of I
corr

( A/cm2) and E
corr

(mV) of Cu current collector obtained from the polarization
curves in Fig. 7 to Fig. 9.

1. 8 M KOH 
(1) (2) Ni-P (3) Ag /

Ni-P 
Figure 1 Potentiodynamic polarization curves of the

Cu current collector in 8M KOH aqueous
solution.(1) without coating,(2) with Ni-P
coating, (3) with Ag / Ni-P coating.

2. 8 M
KOH (1) 1 (2) 20 

Figure 2 Cathodic polarization curve of the air
electrode made of Cu current collector
after immersion in 8 M KOH for (1) 1
day, (2) 20 days.
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3. Ni-P 8
M KOH (1) 1 (2) 20 

Figure 3 Cathodic polarization curve of the air electrode
made of Cu current collector with Ni-P coating
after immersion in 8 M KOH for (1) 1 day, (2)
20 days.

4. Ag / Ni-P 
8 M KOH (1) 1

(2) 20 
Figure 4 Cathodic polarization curve of the air

electrode made of Cu current collector
with Ag / Ni-P coating after immersion in
8 M KOH for (1) 1 day, (2) 20 days.

5. (1) (2)
Ni-P (3) Ag / Ni-P 

8 M KOH 20 

Figure 5  Cathodic polarization curve of the air electrode
made of Cu current collectors: (1) without
coating, (2) with Ni-P coating, (3) with Ag /
Ni-P coating after 20 days immersion in 8 M
KOH aqueous solution.

6. (1) 
(2) Ni-P (3) Ag / Ni-P 

8 M KOH 1

Figure 6 Cathodic polarization curve of the air
electrode made of Cu current collectors:
(1) without coating, (2) with Ni-P
coating, (3) with Ag / Ni-P coating after 1
day immersion in 8 M KOH aqueous
solution.
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7. (1) 8 M KOH (2) 8M KOH +
0.2% PEG600 

Figure 7 Potentiodynamic polarization curves of the Cu
current collector in (1) 8M KOH, (2) 8M KOH
+ 0.2% PEG600 aqueous solution.

8. Ni-P (1) 8 M
KOH (2) 8M KOH + 0.2% PEG600 

Figure 8 Potentiodynamic polarization curves of
the Cu current collector with Ni-P
coating in (1) 8M KOH, (2) 8M KOH +
0.2% PEG600 aqueous solution.

9. Ag / Ni-P (1) 8 M KOH
(2) 8M KOH + 0.2% PEG600 

Figure 9 Potentiodynamic polarization curves of the Cu
current collector with Ag / Ni-P coating in (1)
8M KOH, (2) 8M KOH + 0.2% PEG600
aqueous solution.

10. (1) 8 M
KOH (2) 8M KOH + 0.2% PEG600

3 
Figure 10 Cathodic polarization curve of the air

electrode made of Cu current collector
after 3 days immersion in (1) 8 M KOH,
(2) 8M KOH + 0.2% PEG600 aqueous
solution.
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11. Ni-P 
(1) 8 M KOH (2) 8M KOH + 0.2%

PEG600 3 

Figure 11 Cathodic polarization curve of the air
electrode made of Cu current collector with
Ni-P coating after 3 days immersion in (1) 8
M KOH, (2) 8M KOH + 0.2% PEG600
aqueous solution.

12. Ag / Ni-P 
(1) 8 M KOH (2) 8M

KOH + 0.2% PEG600 3 

Figure 12 Cathodic polarization curve of the air
electrode made of Cu current collector
with Ag / Ni-P coating after 3 days
immersion in (1) 8 M KOH, (2) 8M
KOH + 0.2% PEG600 aqueous solution.
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