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Introduction
Zinc is a cost efficient, abundant and non-toxic material. Due to these properties, zinc has been used as an anode in primary batteries. Zinc corrosion causes short
shelf life, safety issues (hydrogen gas evolution), self-discharge and loss of valuable capacity. To reduce these undesirable effects the cathodic reaction must be
controlled. Zinc batteries have used mercury to prevent the zinc corrosion, but due to its toxicity and environmental impact, the usage of mercury as a corrosion
inhibitor is banned in the U.S. and Europe. Mercury has failed to be an environmental friendly solution to the problem of zinc corrosion, therefore a new economically
and environmentally viable compound, preferably organic, must be conceived. PEG di-acid is successful in inhibiting the cathodic reaction by means of water contact
prevention at the zinc anode. Both carboxylic ends of the PEG di-acid are hydrophilic, one head absorbs into the zinc anode while the other head attracts water toward
itself. Our study aims to test the effectiveness of hydrophobic derivative of PEG to improve the effectiveness of the corrosion inhibitor of the zinc battery.
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Methods
 All experiments were done in 8.5M of Battery Components:
Potassium Hydroxide (KOH), and 25
Nickel current
collectors
g/L of Zinc Oxide (ZnO)
 100 ppm and 1000 ppm of PEG diacid
 100 ppm and 1000 ppm of mPEG
Acid
 100 ppm and 1000 ppm of mPEG-OH
Air cathode
Zinc anode
 Nickel current collectors
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Illustration of different polymers attached to the zinc anode to prevent water
contact: n-PEG-OH, mPEG-acid, PEG di-acid

Data Collection Procedure

Tri-layer Air-cathode

Results
Modeling

Discharge of the Zinc-air Battery Cell
Time Effect: Discharge at 10 mA with 100 ppm of each polymer
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• mPEG is most efficient for
short term usage
• mPEG-OH is most efficient
for long term usage.
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 The equivalent circuit in the model above was
constructed based on the impedance
measurements recorded in the experiment.
 The quality of the different PEG inhibitors can
be evaluated by Rf and Cf. The more densely
packed the protective film, the larger the Rf
values and the lower the Cf values.
 There is significant change in both the capacity and resistance of mPEG-acid.
Approximately 80 hours through the test, the mPEG-acid capacity increased while the
resistance decreased. mPEG-acid has a shorter lifespan than PEG-di-acid and mPEG-OH
because it starts to desorption from the zinc anode faster.

Concentration Effect: Discharge at 10 mA with 1000 ppm of each polymer
after 24 hours
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• mPEG and Diacid are most effective
in lower concentrations
• mPEG-OH not relatively effected by
change in concentration

Surface Morphology

The micrograms depict the relationship between the concentration of the polymer and corrosion:
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Mono 24hr 100ppm
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Current density Effect: Discharge at 20 mA with 100 ppm of each polymer
after 24 hours
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The more concentration of the
polymer the less corrosion on
the zinc anode surface, while
batteries with no polymer
additive have the worst amount
of corrosion.
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Conclusions





All Micrographs were obtained by SEM with 1600X Magnification
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The research aim was to improve the Zinc-air battery by finding a highly efficient organic inhibitor.
The current density does not affect the effectiveness of the inhibitor.
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