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Abstract

In this study, we intend to fabricate an all solid polymer battery with a reduced interfacial resistance between the solid electro-
lyte and the electrode by applying thiophene based polymers as both electrode and electrolyte materials. In order to minimize
the interfacial resistance with the poly(3,4-ethylenedioxy thiophene) (PEDOT) based electrode, 3,4-ethylenedioxy thiophene
(EDOT) oligomer was introduced into the solid electrolyte. Also, to improve the lithium salt dissociation ability of the EDOT
oligomer [oligo(EDOT)] electrolyte, it was blended with poly(vinylidene fluoride) (PVdF). As a result, the ionic conductivity
of the solid polymer electrolyte increased by introducing PVdF into the oligo (EDOT). From the result of evaluating the elec-
trochemical properties of an all solid polymer battery, the interfacial resistance significantly decreased by introducing a thio-
phene based polymer to the electrode and electrolyte.

Keywords: All solid polymer battery, Solid polymer electrolyte, Interfacial resistance, lonic conductivity, Thiophene based

polymer
1. A 2 o] AE FA57] YalAlE 350 Wivkg 0182 ofuix] Uxg 2=
HiElE] Al~gle] et o] F 918 YANI) el STk 1A
A g3l o] 3= glE o]l A A (lithium-ion battery; LIB)= 7] 1E&F FFAE AR Hd, =AY 28 A 714
£ A7 AR e BE H A7) A AKelectric vehicle; EV) 2 N szl 71k wEt Wk Q)P o] Frkele wAIF

oA A7 A|2El(energy storage system; ESS)-& ZUld A1t
2 7 S8HRE Siska vl AR THE wiE e

A% 18] R0 AAY 79 Selo] arHm YA, AA 4

gt} olelst wAlE aldaty] flal, Al e dsdS 2lE
ol os WiIZHAZ ARgshs A A A7 PR A 2], =
52 T uA dajdE ARgshs A aAl WA= e T4l

Fol AN AL sl gl vlal Egle] BEF 23] /)71 hesivleke dshae) Felont Fuke] 94E B

400~450 km (250 Whikg) sF<=0ltth 13] S O% 500~600 km ©]% Ao U 4 AL Loy ] AR el e Ao A

s Asks B vk 1§ 2l o XK 183 Hstel

T Corresponding Author: Pusan National University ek SHo] glol HAMRIES BIE3 A7Abel s 282 75/l
School of Chemical Engineering, Busan 46241, Republic of Korea lr'f‘j‘[&ﬂ-

Tel: +82-51-510-2462 e-mail: namjujo@pusan.ac.kr 18 o]§1§_ Q53 At 7&]—@ % Estil A 31A) 2{:]_;(]‘_:,

PISSN: 1225-0112 eISSN: 2288-4505 @ 2022 The Korean Society of Industrial and A Aaf L] o] o)FA Ak, AEHY AsH 71 =& AT

Engineering Chemistry. All rights reserved.

289



290 A -

5 o1g] s dsfol & 71&2 AL Wol A &2l Ao] o] o]
A3 ek #A A 1A AR e A8 CQEP} 7P oF Ao
2 48R glom FAFHUE F=H3) LGPS, Thio-LISICON 2]
1A AsAS kst 20199 1€ iy S A7 st
A A AAE GAS D713 N Foll vk =] Be-olls |
gl - Zlolx7} 201735 HF|EATFAolA BF ol WAE
A& 4 Sl A A AAE ML Foll 9loH, LGAUAEFHAE
2019 49 HdAA AFJERE AlES) o]xpdA] AlaA] I R&D
kg Zststal A A AAE v)ESt 2 JAE AN Sl A

of 2% 8,00094l EE AT FoE odstal 31O, SNE
Researchell W= A 114 AAE FAF H7|xkH= 20301d 200%¢0)
AN AL 10%E 2T Aoz dgstar TS,

A A AA L] Fgs W e S 8k P geg A
1A AaA ] ¥& 2lF o] WEE(107 S/em ool H[7], AL
A aAeh Al 7] =2 A AF EA4 =3 s ddllor itk
AalA g A5 A4 Alolol A BF o]o] A3 olE3H] $lalA
© A5 GEHY aa) de)F Atolel| Bt B HE AWE F45)
3L A g 4= 9l A S HAslsljof Srhs]. ool ¥ AT
M= 87t BlE ol WEEE ZHE 34-ethylenedioxy thio-
phene (EDOT) 718} a4 sl d-& /data A= dafjd 25 5
Fo] A AMEEte] AmAIFge] Haghd Al W aA) skt
2 AR Az} 712 1A A} A ASPE)el 45 1L
A 22412k 2] poly(3,4-ethylenedioxy thiophene) (PEDOT)>- -8
54 9 =2 A%l s 71erde] WojA uA dalde A st
o) ojggo] gtk Wb EDOTE 7o) 7Fs3h Jre] whe &
Ao 7 e443F EDOT &2 1M [oligo(EDOT)]S LA Azl &
f3lo] 73S FFAI712[9], PEDOT 718k A=} Ad Ae-S
w332} 3ty 7ed EDOTE F 42 el A2 & e =4
A2 7L dH oz A7) wige] dajde] A4S A =2 A
715k8r4 545 2] 5tk wWEbA oligo(EDOT) 718k 124 s
o W ol HAETEE HAS] f8| poly(vinylidene fluoride)
(PVAF)E oligo(EDOT) 9t £33t} PVAFE =2 F7048 714
2 9] o]23}E 5l o] H% charge carrierd] & ST7MAIA
[10] o] HEES] el 71 = e Ao Vet ufehr
PEDOT 74t =3} oligo(EDOT)PVAF E#1= 7]HF 114 A d-S
HE3 cells AFEI F87 3 ol AETE 7HEA, A=
A A 710 AMAGo] AAad A 1A nEA DA S st
3 AN EAdE Erkeit

2.4

2.1. M2

- A3elA EDOT &# 3™ [oligo(EDOT)]E A4 F/dste] AME
3F3tE. Poly(vinylidene fluoride) (PVAF)+= #AF4©] 534,000 g/mol<]
Sigma Aldrich (France)®] Z1& AME-3ISITE st PVAFSl 99 sliEls
< Hvlwshr] §ske] ARESE poly(vinylidene fluoride-co-hexafluoro
propylene) (PVAF-HFP):= 2AF3©] 455,000 g/mol?] Sigma Aldrich
(USA)2] Z& AMESISITE M 21F 99 542 Sol2el s 2
A #FHEE e, S0l Ale)=7t & o] ol olEt 7
2tER AR vkgol A Ql 2f ol olF Ly} FEH
E3] ClOs U CF3S05 9} 7o) Az olu#] glo] zhomia] njs gl |

3sst ® 33 A A 3 =, 2022

= .
=

=
o

1. Activated zinc

2. NiBr,bipy

V) s Q@

DMAc
95°C, 4h

Figure 1. Synthetic scheme of oligo(3,4-ethylenedioxy thiophene).

iy

Folg 71 glF 9ol Zth E3t polymer-in-salt system] A1 ion
pair®] @7do] glF o]&o] 0|5 I Q& path?l ion aggregate 34
o] E55& Fol gF o9 olF& uS oA whEolFEtH7,11].
wbA] g QoEE A vjAAg @ So]-& 7™, ion pairs
Fsl= o] 2 lithium trifluoromethane sulfonate [LiCF;SOs,
Aldrich, Japan]Z AME-3FSITh

o

ot
ity

2.2. Oligo(3,4-ethylenedioxy thiophene)
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2.4. PEDOT:PSS/SPE/PEDOT:PSS symmetric cell KXt
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Figure 2. The diagram of PEDOT:PSS/SPE/PEDOT:PSS symmetric
cell.
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Figure 3. FT-IR spectrum of oligo(3,4-ethylenedioxy thiophene).
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Figure 4. Ionic conductivities of oligo(EDOT), PVdF and PVdF-HFP
based SPE.
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Figure 7. LSV curves of SPE at a scan rate of 50 mV/s. (voltage
range: 0 V~4.5 V); (a) LSV curves according to the blend ratio of
oligo(EDOT)/PVdF and (b) LSV curves according to the blend ratio
of oligo(EDOT)/PVdF-HFP.
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