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Preparation and Performance Research of Fibrous Zinc-Air
Battery Anode from Wet-Spinning
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Abstract : Zinc powders were blended with polyacrylonitrile/N-N dimethyl formamide ( PAN/DMF) solution followed by wet
spinning technique to prepare Zn/PAN composite fiber and was used as fibrous anode for zinc-air battery. Scanning Elec-
tron microscope (SEM) and thermogravimetric analysis (TG) technology were used to test the physicochemical properties
of fibrous zinc-air battery anode. Fibrous zinc-air batteries were assembled by wrapping a water-based film of electrolyte so-
lution with m(NH,Cl):m(KCl) =2:1 on the anode surface of fibrous zinc-air batteries and conductive double-sided adhe-
sive. The results demonstrated that the fibrous zinc air battery anode from 15% mass fraction of zinc powders in PAN/DMF
spinning solution, obtained the optimal electrical performance with its open circuit voltage of 0.8 ~1.1 V and average dis-
charge current of 0. 11 mA.
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Fig.1 Wet-spinning device schematic diagram
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Fig.2 Schematic diagram of fibrous zinc air battery
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Fig.3 SEM image of the cross section of the fibrous

anode material
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Fig. 4 Thermogravimetric curve of fibrous anode

material

2.3 HFypReEr=SEM AR RN

BEMTELT 4E N B X 5 40 A AR UIE T 25 0 H ML 1Y
LR AT SEVE o B IE 25 22 I 25 I 2 44T, B
10 em J5] 1% 22 (1) 25 2, i T8 5 D0 ff 430 D00 45 2F 4
R EAR A 1. 20 mm, A FH A BRI A H AN [A]
BN i 0 s AR P Tt PR 2T 4 1) S L, 43 S R
R 3 AN ] BB A7 0 2 5 H, B S0P 14018, 75 31 5
B0 10% ,15% ,20% 18 22 /<, Ha b BH A
LRYERE- 2 HLBH, 43901 4 58. 93,55. 51,54.84 MQ,
AT UL, B B S 2 0 8, W A ) H B R e
TN, IF A R 0 3 1 A8k, R, Bk &
IRB o TR 5 4k B34 0 IF A 23 B 0 48 T R A Y
FHLE,

22 () T G S R SR T 2 A A Y, T
X EFLE 4 12 EREHEA TR AR L SR B Lb R Sy
TSRS [R1EEHS & B 1Y Zn/PAN 214 E4 TR i,
BRI, AR S5 22 240 Tl 8 00 R B A 1)
PAN ZF4EAE Ry 28 o6 B B ARE i DI 10 2, B
P, ARG R IR 1, 3 1 LIRS T 4
K1 PAN 212 1) Wi 54 58 7 1 W7 80K SR 0 Bl 5 B
35 S A N2 /1N 5 U HOR TR B R 19 3 43 4K
IKF] 20% B, BT 2R R L 2% o X — 45 R



- 286 - I G-

X

=8 %4 %

AR LT AR A 23 0 r Tt B TR i A 42 Js B A 2 X
HIP FAERE PRI o DRI, 7 ) 5 25 U it
A R rh, T 255 5 IR R 5 X B A R S
REMTIAPERERE R o 5 BV IR, 52 25 22 5% A
FTBR, SCH Y Zn/PAN £F4ERBERR B RS I, 3X
L P TR a1 S A PR RE R RN Z —

x1 FHEREZSEBMERNFERE

Tab.1 Fibrous anode fracture strength
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1 0 4.97 10.32
2 10 4.06 7.94
3 15 3.29 5.80
4 20 3.24 1.73
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Fig.5 Discharge voltage diagram of Zn air battery
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Fig. 6 Discharge current diagram of Zn air battery with

0 2000 4000

different mass ratios
BRI 3 H0Ch 15 % 1 BE 2SS Tt BH AR 25
IRZ LN 7 s . dl8 7 nTLLE 5 S KA
MR Z IR WAE b A sEoR i R P A T A
AR AR ISR o X T2 R, B 4 3 T A T
— 2 BUE W AL, S0 T A R I AL
W T O A A S R AR AR 2 T 14 4L
PR DR Fi Al 2 O S5O0 JFE B T A A
fifR SR o RS 100 WARERI, Al LAVLEE BIAR R 1) 4
AeANIE S5 R AT B S W B, 150 B I I 9 5

JCFR R — AN AT A A R

[ — ss
4 100K

RS
2 L
<
£ o
ES
B
2F
4
-15 <10 05 0 05 10 15
HLE/V

7 EMRESEHN 15%MET S B RARIEIMA %R 2%
Fig.7 Cyclic voltammetry curve of 15% Zn/PAN air
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