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Abstract : The solid—state electrolyte based on polymer has great attention to develop its ionic
conductivity from conventional polymer electrolyte by using wide range of ionic liquids with
remarkable processability, flexibility and is applicable to various electrochemical devices including
batteries, supercapacitor. Polymer electrolyte based on Ionic liquid with high conductivity, wide
electrochemical stability, thermal stability is used in various electronic devices. In this work, we
have investigated and developed solid—state electrolyte based on ionic liquid and polymer with
enhanced ionic conductivity and electrochemical performances to conduct to various electronic
devices including secondary battery. The ionic conductivity of polymer based solid state electrolyte
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with optimized ratio of the ionic liquid was 1.46% S/cm. The ionic liquid and polymer based

electrolyte with enhanced ionic conductivity is promising candidates to utilize in wide range of

secondary batteries.

Keywords * polymer, ionic liquid, ionic conductivity, polymer—based solid electrolyte, supercapacitor
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2.1, Alef A =

1A Asfdel 2F 4 728 VIAE BaE
FAAAIZ171 38 Polyvinyl Alcohol(PVA, Mw:
130,000}, AxH 1A HsfHe] o] Arx
57V 915kl Ethylene Carbonate(EC, Mw:
88.06 g/mol) ¥ 1-Butyl-3-methylimidazolium
tetrafluoroborate [EMII[BF, & A]0f ¢E=a]%]|
oA Fdsterm, Bro] HAd g glo] A
235}tk Potassium iodide(KI, Mw:166.0028
g/mol)+= Junsei Chemical At AlE& AH&5H3
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2.2, PVA-EC—KI H&{& M= %
PVA-EC—KI-[EMII[BF,] FH&H& mN=
PVA 1.395 g& F/4 15.25 go] B Hlol
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A [EMI[BF]9] H7lots & of2A st A
Aol o2 E HWst?] $Joff Table 1]
LRI ©o]%F 80 CollA 1417+ wHtsle] |
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Table 1. Additional ratio of KI and Ionic liquid [EMI][BF,]

Ratio(KI: [EMII[BF4], wt%) Kl(g) [EMII[BF4](ml)

100:0 3.66 0

80:20 2.93 0.56

70:30 2.56 0.85

60:40 2.20 1.13

50:50 1.83 1.41

0:100 0 2.83
Eg] dgjo] Az" AHAL Y 24X7 AL 14000
ofl A AxAIZ p——

12000 1 el
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3. it 9 n¥ Fig. 1. Nyquist plot of solid-state electrolyte
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Table 2. lonic conductivity and internal resistance of solid—state electrolyte with various ratio
between KI and [EMI][BF,]
. Internal Tonic
K (ass) | UL (i) Ul suses(eice) Resistance(Q) conductivity(Scm ™)
100 0 0.034 40.68 8.36 x 107
80 20 0.012 0.82 1.46 x 107
70 30 0.022 59.88 3.67 x 107
60 40 0.032 115.72 277 x 107
50 50 0.033 150.74 2.18 x 107
0 100 - - -
7] ole AEE e §AA Eohe AFE
ehdl oz ] Ashdol Al Aol o
peol ZHasiel ol HERI} WolAlt

Fig. 2. Photos of prepared solid—state electrolyte
with KI 0 wt%, [EMII[BF.] 100 wt%.
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Fig. 3. Nyquist plot of solid-state electrolyte
with KI 80 wt%, [EMII[BF.] 20 wt%
ratio and time.
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Table 3. Change of ionic conductivity of solid—state electrolyte with KI 80 wt%, [EMI][BF,]

20 wt% ratio and time

DAY Resigclallzzle( Q) conductli(z/?;}cr(Scm_l)
IDAY 0.82 146107
2DAY 4.58 742107
3DAY 10.90 3.12107°
4DAY 16.07 1.361073
SDAY 33.31 8.72107*

k. ol2fet Ao wjFo] Hoks wf A A
sl Azl oM A 2de ARt ol
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(No. 2019R1F1A105946912).
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