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ABSTRACT

Zinc-air batteries which has various merits in the aspect of energy density, power density and price relative to

lithium based second batteries were extensively investigated recently. To develope and optimize these zinc-air

batteries, the method of M&S is so efficient solution to reduce price and time. Therefore, in this paper, after

executing mathematical modeling, I optimized the zinc-air battery through the simulation and make bolt-cell and

discharge it to compare with simulation result. As a result, predictions are well agreed with experimental results.

Key Words : Zinc-Air Battery(¢}$3-3 7] A A]), Modeling & Simulation(Z23 2 A]Ed o]4), Optimization(Z 2 3})
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Fig. 1. Energy density of various secondary batteries
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Fig. 2. Reaction at the electrolyte/anode interface
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Fig. 3. Reaction at the electrolyte/anode interface
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Fig. 4. The simulation results of time(a) and state of
discharge(b) as quantity and thickness of anode
material
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Table 1. Parameters of modeling
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Fig. 6. Discharge test of zinc-air battery bolt cell
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Fig. 7. Comparison between the simulation result and

results of discharge test

A= & 2A3E A F @R AE AlEEelA
2ol vlas) B AFAIZE Qlo] WHAF Aol wl
sto] AlEdold Aot 4] dATe & F Utk
o= 2A17Fe] AAAIZE F<F KOH Asfde] &2

| 2ho.
2 FEs] FAFste] ZeA e olHErEe H=
Aol mdy detvE e} T %l LA 8] o=
woEth webA Z27)dd Aga F Age] st
= A= UehtA eskth g 3AAY 94 AlE
ol AT} 0.02~0.03V Zpol2 s FAREHH,

9] A% AlEHElA Aol sty 27
< 2 B APl ot
sk, W D)ol Znool| oJ§ oldE=
3o} KoZn(OH)s A o3 557139
KOH FwZ A3l wet F7iste WRA 3

3 H&%‘EV] eF3t7] wEolgta HeEh

0 rb »L
1 rlo
o

W ooff — O
Mok 2 N o

B
A=k
A
|

Olﬂ EUZ

o] ZF

o 5314 mAYL FASHOm, of
S, AHgE

g = A5 EAo
258 2dy 4" SeuEE s ot AlEd ol
AL FPsATh AlEdelds B3l HAse das
neoz BEA Yo ofd-gI|HAE AFstAaL
WA GZRAE o&ste] Fes Flstdch 1 27
WRZE7IeE LT Hte]l ozt Apolzt whARE
Aoz Alggolds Fatod 53 g & o
Age FRIstgon, HAste Aygatole RdHA|
FFo] AL FEs g Aot}

References

[] 959, A9, ol4F, o4, “nEY - 1Y
A Ixo] olAagE-F7]HA,” Appl. Chem. Eng,
Vol. 23, No. 4, pp. 359~366, 2012.

[2] Z. Mao, R. E. White, “Mathematical Modeling of a
Primary Zinc/Air Battery,” J. Electrochem. Soc., Vol.
139, No. 4, pp. 1105~1114, 1992.

[3] J. R. Zabaleta, Zinc Air Fuel Cell Vehicles; Review
of Different Technologies to Obtain Zinc from Zinc
Oxide, Illinois Institute of Technology, 2011.

[4] J. Newman, W. Tiedemann, “Porous Electrode Theory
with Battery Application,” AIChE J., Vol. 21, No.
25, pp. 25~41, 1975.

[5] P. Sapkota and H. Kim, “Zinc-Air Fuel Cell, a
Potential Candidate for Alternative Energy,” J. Ind.
Eng. Chem., Vol. 15, Issue 4, pp. 445~450, 2009.

A FA e 71583 A A178 A55(2014F 10¥€) /693



