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A Study on the Electrical Properties of Poly(ethylene oxide) based Polymer
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Abstract

The purpose of this study is to research and develop PEO/PVDF electrolytes and LiMn204 composite cathode for
all-solid state lithium rechargeable battery, We investigated electrochemical properties, AC impedance response and
charge/discharge cycling of LiMn,0,/SPE/Li cells. By adding PVDF to PEO-LiClO,-PC-EC electrolyte, its conduc-
tivity was higher than that of PEO-LIClO,-PC-EC electrolyte. Also PEQ,PVDF,LiCIOPCECs remains stable up to
44V vs Li/Li*. The conductivity of PEO4PVDF4LiCIO4PC5ECS electrolyte was 52X 10°S/cm at room temperature,
The radius of semicircle associated with the interfacial resistance of LiMn,0,/SPE/Li cell increased very slowly dur-
ing charge processing from 297V to 4.08V. And then the cell resistance was decreased after charge processing.

The discharge capacity based on LiMn,O, of lst and 20th cycles was 144mAh/g and 118mAh/g.

LiMn,0,/SPE/Li cell was shown good properties.

The

Key Words(Z 2 804) : All-solid state battery( IHZX|), Polymer electrolyte( NEXXEE), Conductivity(HE
), Interfacial resistance(H|X{&t), Charge/discharge(Z4™)

LM B

H 50 video 733U, cellularphone 9
Fog AArre] 288, A% R 24T F
Ao wel o]E HAII7Y AYoE AHEHE A
AE A Wxrt ¥ 24% 23 AX &7
H1 glor, B 84249 FAV gle 738 A
2 Aol oA FoAC dFEHD YUtk 83
$d4E 1A wgHA [1~2]E 34D HEAF

¢l smart card® memory back-upf HAAZ

*oAdee 27138 % % RRC
(#74 B $BF 300, Fax @ 062-530-0077
E-mail @ hbgu@chonnam.chonnam.ackr)
> ZEUtn A7F8H
= AU A71AAFEH
Tdg gy A71FeH
19 169 H4, 19993 349 25¢ 4Atg®

EE3E

19993

347

A4" & B ol [3~4], RF %
DAY, WEF HANPe] folFe FF MU
AEAL A £ A9 Y3y AYge g o
7 sct[5~8].

B dpdAe Ldux 32§ Ze 14 18
AHA PFAA S8 TN &2 A
2 MeEy] A% poly(ethylene oxide)
[PEO]¢] 2]®¢Y (LiCl0,). poly(vinylidene
fluoride) [PVDF] % 7I1&M& propylene
carbonate(PC) 9 ethylene carbonate(EC)
5 &Y 34 2EA AHAE Az gL
2 BA oleAERE R AHYA AHAY T A
715 BAE& &AM, LiMn,O, composite A F
§ A28 3 LiMn,O/SPE/Li celle] 344 &
Ag A 3EA AsAY oM ZE 23 A
AzAe §8 75 dE AT E F9 A

2.4 H



2AAA 4 Poly(ethylene oxide) ) T¥A WA A7)H SHo) B AF--AFS, TRE, AS, 0|34, B8]

2-1. DEX MjEH HE Hx ¥ EM =3

2 Hd¥dA AEd nEA AL 2EA
PEO(MW : 2,000,000, Aldrich Co.)& ace-
tonitrile(ACN)el &3 A Q¥ LiClO&
EO/Li* B4 & 8:1% 3%, PVDF #713¢ W
glale £¢383a Jl2AE PCY ECE E¥3Q
). ¢] 89 solvent castingdd 24|17+ o
A2 FLAZIZ 1242 B¢ 50THAM Ax
gt i} A EL AxHAT. Azg ©
£9 T ¢ 2006m oSt}

PEO I#7 A A9 o] HEEE 2Hg
2 2"9(8US)AFE& A4 3% blocking elec-
trode cell& FAT Fo e L& 25T, 40
T. 50T, 60T, 70, 80¢CoA 3083 FAX
2334, Li A3 AR EAL 182 A3
42 PEO,PVDF, LiClOPC:;EC:Z Li A=¢
A48 non-blocking electrode cell[9]& T4
3le] A2oA cell A% Oh, 2h. 50h, 160he]
A F Az O IdYHE A AWEE 2P
2o A8 AvlE= Zahner Electrike IM6
Impedance measurement systemo|t}. =ZLF
Age AZL 50mVrmsY 2 F o4&
2MHz~50mHzE WA AT}

IEA Ha Ao YeEg golrr] 948 Philip
Ate]l PW-1830 X-ray 33d7|& AH$3dd. X-
rayt Ni-filter® 943 A7 CuKa(1.54050
A)dolden olff HYL 40KV, FA $EE 4
/min ¢t}

PEO &R Hsjde] AHAL dol 1) 93
SUS AL 29 AHAFoZ 33 Li A3 L A
AF 9 7| AFe2 89 A2 93 4cm?(2cm
x2cm) 9 cell& 743t ©] FAE cell2
EG & G PARCHY potentiostat/galvanostat
model 273& A3 5.5V 74A 1mV/secE
linear sweep voltammetryE 3yt & A
Hqe ol2E Jkx E9719) dry box WA 38}
Ak,

2-2. Composite cathode2| M= % SaM A

Composite A9 EFZ LiMn,0,(Seido
Co.) 2 acetylene black(A.B. : Gulf Oil
Co.) 2 PEO,PVDF,LiCIOPC;EC; A& AE
Estdd dEo2 AxdY}t. WA LiMn204%}
A.B& mortardlA #L43A EFF tg o}AE
volEde 831" ¥R A& A (solid polymer
electrolyte, SPE)& LiMn,0, : A.B : SPE

= 50 : 10 : 40 wt%2 EFH Fo) A Fo}
5mm<l Zirconia ball2#¥ ZY3A At o
£9-¢ Al foilel doctor blade castingdted 4
24 48A1 B £l FRANA YF FA4 30
me UEOE AZX31 50THA 422 AF A%
AlF. A2" LiMn,0, composite &g
4cm’(2emXx 2cm) 9 7R Fy &y
LiMn,0,/PEO,PVDF,LiCl10,PC;ECs/Li cell
€ 7%, 429M 0.lmA/cm?e] AF xS
4% A9t 4.3VE 32 S AYE 3.0VE 3
o Fd AYE s

3. Wy ¥ I

PEO-LiClO,~PC-EC Asids] PVDFE 37}
o] EHY LEA AHAY o] Axe X 9
E4€ 1% 19 YeEhid, agoM EXol 1
& matrixZ PEORE A14% PEO,LiClO,
PCsEC; A#HAr}= PVDFE 8§ PEO,
PVDF,LiClIOPC;EC; Aaid Bgo| A4
1.5%X107°S/cmo 2 ol FEE7 B4 vehyr},
EF 44 PVDFY EuS F71 A
PEOsPVDF,;LiCIO,PC;EC; @A PEO,
PVDF,LiCIO,PC;EC; Asl&o] o] £ oj& A
E:8 vgdd. a8y, PEO 2EAY 3+ 3
(66t) ¥ 60t M PEO,PVDF,
LiC10,PC;EC; A& @3} PEQ,LiCI04PC5ECS5
AaAY o] AEE} vk 80TAME
PEO,PVDF,LiCIO,PC,EC;, A & A
PEO;LiCIOPC;EC; AsaA o] HE w7} y
AT, AL FH&° & PVDF/ H7t
HoX 2z n gz} AsjAe ol sHys &
@ AAZN o] olFEI}t FUlElo] ol AR
58 =9 Ao Addd. T8 L£x9 A4
wely @uEtA o]l AExI}t 27} sk, &9
o2 @& PEO,PVDF,LiICIOPCEC, H&A
o 584 2 J& 54 482 $A39H.

39 2& ¢4 PEO% PEQ,LiCIOPC:ECs A
A [10] zelxn EuE WAL PEO-PVDF-
LiCl10,~PC-EC A& A9 X-ray ¥4 Aot}
PEO¢ PVDFE& %2 B2 39 EO/Li*9 H|
7} 8ol A 47tA= WE ¥4 HAYeY EO/Li”
H|7} 291 ALl e Ao 7l7bg A Aol goiA
. dAHeZ EO/Li* )7} ZolA4E o)L A
EE7} $718td, EO/Li* ¥7h 49 B¢ M3 &
2 ol AxEE g9 5.2x107°S/cm& HE AT},



80°C 80°C 40°C 20°C
-20 T T T
—
§
25}
73
oy
2
D 30}
3
g —v— PEOg
0 —e— PEO7PVDF1
O . [ -o PEOsPVDF2
g —a— PEO4PVDF4
|
_40 | 1 1 Il 1
28 29 30 31 32 33 34
Temperature(1000K/T)

32 1. PEQ,PVDF,LiCIOPC:EC; A#}2¢] PVDF |
7t g ol AEE.

Fig. 1. The effect of PVDF addition on the conduc-
tivity of PEO,PVDF,LiCIOPC;ECs.
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Fig. 2. XRD patterns of PEQ,PVDF,LiCI0,PC:ECs

as a function of EO/Li* ratio.
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Fig. 3. Linear sweep voltammogram of Li/PEQ,PYDF LiCIO,PC;ECy/SUS
cell at 25%.
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Fig. 4 Impedance spectra of Li/PEQ,PVDF,LiCI0,PCECS/Li
cell as a function of the time at 25%C.
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