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ABSTRACT
The corrosion behaviors of zinc anode play an important role in the performance of zinc-air

battery. Rapid dissolution of zinc anode provides the battery a large current density. However, the
high corrosion rate of zinc anode significantly decreases the shelf life of zinc-air battery. How to
properly suppress the self-discharge rate of zinc anode, therefore, becomes an important issue in
the research of zinc-air battery. The present study has investigated the effects of organic corrosion
inhibitors, namely, polyethylene glycol 600 (PEG600) and polyethylene glycol 400 (PEG400) on
the corrosion of zinc anode in 8 M KOH solution by the electrochemical measurements. The
results indicated that, both the PEG600 and PEG400 can affect the cathodic behaviors of Zn anode
and dramatically decrease the corrosion current density. Additionally, the protection efficiency of
the PEG600 is superior to the PEG400.
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1. 5 7 ( 10 -6 A/cm 2 )
Table 1 Values of corrosion current density ( 10 -6 A/cm 2 ) obtained from the continuous

polarization curves in Fig. 5 to Fig. 7.
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1. PEG600 (1) 0%, (2)
0.04%, (3) 0.2%, (4) 0.5%, (5) 1% 8M
KOH 1 

Figure 1 Potentiodynamic polarization curves of
Zn after 1hr immersion in 8M KOH
containing PEG600 in concentration of:
(1) 0%, (2) 0.04%, (3) 0.2%, (4) 0.5%,
(5) 1%.

2. PEG400 (1)
0%, (2) 0.04%, (3) 0.2%, (4) 0.5%, (5)
1% 8M KOH 1 

Figure 2 Potentiodynamic polarization curves of
Zn after 1hr immersion in 8M KOH
containing PEG400 in concentration of:
(1) 0%, (2) 0.04%, (3) 0.2%, (4) 0.5%,
(5) 1%.

3. 8M KOH 1 
( )

PEG600 ( ) PEG400
Figure 3 Values of the corrosion current of Zn after

immersion 1h in 8M KOH as a function
of inhibitor concentration.( )PEG600,
( ) PEG400.

4. 8M KOH 1
(-1.7 V) 

(1) (2) 0.2% PEG600 (3)
0.2% PEG400

Figure 4 Data obtained from potentiostatic
measurements taken at -1.7 V from Zn
after 1h immersion in 8M KOH
containing inhibitor. (1) without inhibitor,
(2) with 0.2% PEG600, (3) with 0.2%
PEG400.
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5. 8M KOH 
(1) 1 st

(2) 2 nd (3) 3 rd (4) 4 th

(5) 5 th

Figure 5 Continuous polarization curves of Zn in
8M KOH without inhibitor. (1) 1st

polarization curve,(2) 2 nd polarization
curve,(3) 3 rd polarization curve, (4) 4 th

polarization curve, (5) 5 th polarization
curve.

6. 8M KOH 0.2% PEG600 
(1) 1st

(2) 2 nd (3) 3 rd (4) 4 th

(5) 5 th 

Figure 6 Continuous polarization curves of Zn in
8M KOH containing 0.2%PEG600. (1) 1
st polarization curve,(2) 2 nd polarization
curve,(3) 3 rd polarization curve, (4) 4 th

polarization curve, (5) 5 th polarization
curve.

7. 8M KOH 0.2%PEG400 
(1) 1st

(2) 2 nd (3) 3 rd (4) 4 th

(5) 5 th 

Figure 7 Continuous polarization curves of Zn in
8M KOH containing 0.2%PEG400. (1) 1
st polarization curve,(2) 2 nd polarization
curve,(3) 3 rd polarization curve, (4) 4 th

polarization curve, (5) 5 th polarization
curve.

8. 0.2% PEG600 PEG400 8 M KOH

Figure 8 Values of protection efficiency of 0.2%
PEG600 and 0.2% PEG400 in 8 M
KOH as a function of potentiodynamic
cycle.


