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Abstract - Zinc Air battery obtain their energy density advantage over the other batteries by utilizing ambient oxygen
as the cathode materials, and reusing cathode as recycled form. And specific capacity of zinc powder is as high as
820 mAh/g. However, if the pore size in cathode is small then the flow rate of air decreased, and as a result of
that discharge voltage of batteries becomes low. We focused on resistance and porosity of cathode. So we studied
the effects of conducting agents to zinc air batteries performance, capacity, power density, average discharge voltage,
resistance. And we also measured porosity of cathode by the ASTM. So we have got optimum contents of conducting
agent.

Key words : Zinc Air Battery, Conducting agent, Peak power density, Resistance

LM B T gEoE oz ] Fo el A UE FYHl
Hsiele] wEmalsl G AARe] o] Fblo] sy
oATI|AE Jleel BlFA, UA=ERA, 451 o 452 2 H9 204 v ARl U Sow

Al wlg) wellGAL=), f7] dsjds AFeshe #E2 HRERE fse ko] FEske] AR W Al 2
AR Hlaws) B 8 dsfls AbgslER kA W Y] sl Aus Zefedl Bt wEA ofdET)HA]

N Hojds & 5= Ur}. 3 AR TS ARSI glon AME oA AlFar)E AR A i A de
2 37 09EES N wiEsA ¥ FasidAoln ¥ 3 2t i) 3 o] AlEE 2eE 2EShs Ao A
Z2] 05 uUR|Y2I90 = ALRIIEE cathodé] A1&-go] 7t o] gHAEtE HAissled 71 Fa3it) B3 ofdE v
ettt Aol vk &3 ti7] T vt ¢AgsiA A& Zinc geP] FusiFo] 4l dete] 9JFlo] M uE
cathode] 71&& B3l FHE2E anode] zZn YAt BT HEAo] 1) &2 o] Y.
ZnOR A7 7AE ofF Hekeh WS At 18 o1AF7IHAe] ANk v 2ol yeRd &= Stk o
v oldg7AARE W gl 2 gilel k& o] divle] & HE AR SSBEA R o}ARwS JasEde s
o} o] Jgkel] TIFksA 2SS, wela] AGE 19 oIS ARESlAL Lo ofdE TR lE YEEEEE O
Z1ME Fs|de] Fako] ot Mo HEE g Ar)a 7] Fo] A AMgsiuE A Wk AREE EFHL o}
Az} 2hsoly] AAHo g AREE BEL ofdd¥els o 4
"E-mail: kiwvonkim@nongae.gsnu.ac.kr 7} ot @b oldTTIRRAE FEE AEESE £ glo

74



3= 7|31eks]A], A 54, Al 2 &, 2002

Logd
- E +
+— 0
Zn +40H 1120,
ZniDH]F + 2e- . O
A aH :
Znc - =
.0 e
20H
i ¥, — 1
* e,
Anoda Calhada
Eleciralyie

Fig. 1. Schematic diagram of Znic/Air Battery.
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Cathode 1/2 @+ H,0 +2e— 20H E’=0.40V
Anode Zn + 40H— Zn(OH)> + 2e

Zn(OH)Z — ZnO + H,0 + 20H
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Overall reaction Zn+1/2 ©~ ZnO BF=1.65 9
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Table 1. Contents of materials in cathode.

Materials MnQ active carbon conducting agent  binder
We(ifli‘l;)r)aﬂo 25-30  16~20 3-15 45
Table 2. Contents of materials in anode.
Materials Zinc powder gelling agent KOH solution
\(’\‘,’Vet'rg’h;rri;')o 75 (Wi%) 25 (Wt%) 8.5 (M)
.-!--l-l--.:-l-,.-;.q.--l I lieg carban
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Fig. 2. Manufacturing process of cathode.
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Fig. 3. Structure of Zinc/Air Battery.

2~7pme] YA A7IE AL S F5EM Hx Ha9
1000171A] 33el= A5A olg)h. Hx w02l Zine gebl=
a1 qiytel] o)) Ak 73} o] glovww XYy
ZE AMgSl] HEdo] TSI e AYs oiEe® J|E
2 A AASAT A9 2¥e Fig 39} o] button
typeS AME3IATE. ZHIRIE 2 A)Ee] casel AdHe] Zinc
gels Fal 1 9ol 5 AH 429 (Celgard 3501)A1%
¥ Cathodel #HEE 28%e & ik Y 79l U=

top caf HH FAAE A=A

AR A% Bl o E 20 mAenty] AFUEE AAF
2 bdsle] ARe] WEeE B B dgSs vlasiia A
FUEE 20~100 mA/criE H3FAZHA] peak power density
(mwWicn?tys S48ttt dx]9) F-A3e A&7l o]
ILAE Yl Be AAVE F3l] T3k

24 MEME &3

AZH cathode] HA71Aa el 23k H9Pdstet BAsHE=
9131 AR Relskr] ¢sled ‘Current Interrupt Techniqué®V
£ ol &3ttt Fig 4l YERA vk} o] 30 mA/ente] Y78
AFE ARAE et AR5 B 5 19 IEHe AY
zole ATt &, ARE A 25| A o0E B)E

= AgAlols o] W71 A el <F st (IR
dropydito & Hgkow, I & JEHUAR] AA3] SEE=
St Aol BRSO 2% AAY AR ATt

25 Y=EN, EHExAE 3 J |38 £
Aol PriAe. ol UrEA7](M1ICRO-P, MALVERN
Instruments Ltd. U.KS ©]8319t}). Cathod&] 2=

ARAAFEY 7 (Scanning Electron Microscope, S-2700, Hitachi)

ol gsle] BASIG oM, 71F-E-S ASTMC20-000 <J3F 4=
FHFHE ARSIt A5E 100C0014 1207 8] &
o] A FAL}F F7] FolAe] =] FAL HellA A

o

16 - 4 0.16
14 ] 04
Activation loss (1) o
1.2 [ (Slow final rise to OCV) 0.12
i IR loss (IR drop) (V)

1.0 (Immediate rise in voltage) 0.10
= 2
% 0.8 0.08 é
6 3
- 06 0.06 ©

04 - Rest time . 15min - 0.04

0.2 Time of current interrupt 0.02

A//
0.0 : L 0.00

Time (s)

Fig. 4. Voltage and current profile according to time before and
after current interrupt.
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Fig. 5. Variation of discharge capacity according to contents of
conducting agent in cathode.
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Fig. 7. SEM images of conducting agents.
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Fig. 8. Particle size distribution of conducting agents for cathode.
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Fig. 10. Variation of internal resistance according to contents of
conducting agent in cathode.
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Fig. 11. Variation of IR loss, activation loss and porosity according
to contents of conducting agent in cathode.
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