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Abstract A zinc-air battery is one of most promising advanced batteries due to its high specific energy density, low cost,
and environmental friendliness. However, zinc anodes in zinc-air batteries lead to several issues including self-discharge,
corrosion reaction, and hydrogen evolution reaction (HER). In this paper, viscosity of electrolyte has been controlled to suppress
the corrosion reaction, HER, and self-discharge behavior. Various viscosity average molecular weights of poly(acrylic acid)
(PAA) are adopted to prepare the electrolyte. The evaporation of electrolytes is proportional to the increase in molecular weight.
In addition, enhanced self-discharge behavior is obtained when the gelling agent with high molecular weight is used. In addition,
the zinc-air cell assembled with lower viscosity average molecular weight of PAA (M, ~ 450,000) delivers 510.85 mAh/g and
489.30 mAh/g of discharge capacity without storage and with 6 hr storage, respectively. Also, highest capacity retention (95.78
%) is obtained among studied materials.
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Fig. 1. (a) Bottom cover (b) Ni current collector (c) Electrode
container (d) Separator (e) Air cathode (f) Top cover (g) Bolt &
Nut.
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Fig. 2. Assembly schematic of the cell.
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Fig. 3. Weight change measurement.
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Table 1. Specific discharge capacity and capacity retention before
and after 6 h storage.

M, of gelling Specific discharge capacity (mAh/g)

Capacity

agent Without storage After 6 h storage retention (%)
450,000 510.85 489.30 95.78
1,250,000 382.36 351.80 92.01
3,000,000 503.59 459.76 91.30

Table 2. Weight change measured at 30minute intervals for 7 h.

Specific Discharge Capacity (mAh/g)

Fig. 4. Specific discharge capacity behaviors with 200 mA of
current, (a) Mv = 450,000, (b) Mv = 1,250,000, (c) Mv =
3,000,000.
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Fig. 5. Weight change of attempted electrolytes at 25 °C.
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Fig. 6. The viscosity of attempted electrolytes.

Table 3. The complex viscosity at 20 °C, 40 °C, 60 °C of each
electrolyte.

450,000 1,250,000 3,000,000
20 °C 57.54 8,865 19,954.4
40 °C 26.27 10,455 20,072.90
60 °C 51.38 12,304 21,535.70
Yebdzt A0 &3 BESE =7 YEhdS 3ols)
ATt
33 ¥z &8 Ay
212 450,000, 1,250,000, 3,000,000 ARE-3F s
A Ztzte] B3 T = (complex viscosity, cP)E Fig.
6 o YERATE 450,0009] 75 wHA A oF vz
A=E Jehid 349 gory 4 A3 Her) v
S g Zoz AT 1,250,000 20~60 °C<]
25 WA oF 8,800~12,0009] HE=E UEIHOH,

N2

3,000,000 7+ 2= $JoA 19,900~21,0002] ==
vebdth Al FFe Al 20, 40, 60°ColA] A=
%S Table 39 Ve = =4 Ao|r] EA=F
450,000°] gelling agents AHE-3H &L A 9jstar,
248 1,250,0002 3,000,0009] gelling agentS AHE-
o Ao 749 dubgel yiAte] &8 AdEo= vt
2A 257t 27HEE AEr St A4S UE

ok

B

g B

2 AT = ofd-g7] HAE dajEo| Hrbsk=
gelling agent®] FAFS WSIAA ofd-37] AR =}
7F A A NG P a3l EAEES] gelling

*AaATo

1)
=

agents A3zl ATk Al T/ EAFH(450,000,
1,250,000, 3,000,000y 7FA= gelling agentE AHE-g
A d-s 2t Agsted 29 ofd-F7] A9 A7k
&}l A7F WA &S Hlawskinh 3k 7F da A
o] Ax &4, A AN+ & FdEF 54 59

AES RePste] ofdA-F7] X9 A HHAS 7PE &
X o7 A= gelling agents: 273 ch A ¥
st 24 A3 He S8 Aol Ysid, ofd-Fr] A
A& As]dol AME-E = gelling agent?] PAAE LWt
FIEA} thEA x99} HEr) vl gt B3 d=rt
S5 Aajde] o] AT AR 450,0009]
gelling agentE AHE-31-S ™ 510.85 mAh/g®] 7 &<
B S Helw, A7 BAERE 422 %% P 2
ok EAEF 1,250,000%] gelling agentE ARE-3H A
= 9201 %2 8%F A& HEbAT =4 A5t 6
A7k storage $-o] W H]&o] TRE EFE0 Hlel ¥
< S BT olw ofd-F7] AAe] FHJA I &
o xZof| REE whel gro] HA| Xsirhal Al E

I
o

=23 /\El

=

L3S 450,0009! gelling agent”} A&
T =2 &FS UEH o, 6A7F storage
27 BEol 7P =0T webs A 450,000
Q1 gelling agents H71sH daljde] Fwazko] 7P 4
onz Hajde] Sl o3 At S JAlsk=s &
7t 71 e Sk

Acknowledgment

This work was supported by the National Research
Foundation of Korea(NRF) grant funded by the Korea
government(MSIT) (No. 2019R1G1A1007782).

References

1. D. R. Chang, E. Y. Jeong and H. S. Kim, Korean J.
Mater. Res., 17, 278 (2007).

2. E. J. Lee, S. H. Kwon, P. R. Choi, J. C. Jung and M.
S. Kim, Korean J. Mater. Res., 24, 285 (2014).

3. D. W. Kim and H. Y. Jung, Korean J. Mater. Res., 29,
121 (2019).

4. J. I. Moon, H. C. Cho and J. H. Song, Korean J. Mater.
Res., 22, 346 (2012).

5.D. Y. Lee, J. W. Lee, G. H. An, D. H. Riu and H. J.
Ahn, Korean J. Mater. Res., 26, 258 (2016).

6. S. H. Ji, W. T. Jo, H. H. Kim and H. J. Kim, Korean
J. Mater. Res., 28, 337 (2018).

7. V. Caramia and B. Bozzini, Mater. Renew. Sustain.
Energ., 3, 28 (2014).



10.

11.

12.

13

14
15

o}21-27] WA RS Gelling Agent EA] mE AP WA oAl &3t 817

A. R. Mainar, J. Energy Storage, 15, 304 (2018).

B.T. Hang and D.H. Thang, J. Electroanal. Chem., 762,

59 (2016).

A. Inoishi, Y. W. Ju, S. Ida and T. Ishihara, Chem.

Comm., 49, 4691 (2013).

V. Kapali, S. V. Iyer, V. Balaramachandran, K. B.

Sarangapani, M. Ganesan, M. A. Kulandainathan and A.

S. Mideen, J. Power Sources, 39, 263 (1992).

D. W. Kim and H. Y. Jung, Korean J. Mater. Res., 28,

43 (2018).

. Y. N. Jo, S. H. Kang, K. Prasanna, S. W. Eom and C.
W. Lee, Appl. Surf. Sci., 422, 406 (2017).

. Y. Li and H. Dai, Chem. Soc. Rev., 43, 5257 (2014).

. D. Linden and T. B. Reddy, Handbook of Batteries, 3rd

ed., p. 1454, McGraw-Hill Companies Inc., New York,
(2001).

16. L. Z. Vorkapic, D. M. Drazic and A. R. Despic, J.
Electrochem. Soc., 121, 1385 (1974).

<X Xp27H>

ror J
L
o
Jon
El
>
|=_>|Z
Tor

ok
Okl
100
=
Lok
0=

ok b
00
o

!
=
Lok
El
>
|=_>':
Tor
ok
0K
Jou
I
El
4>



