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1-butyl-3—methylimidazolium bromide
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Ionic liquid
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Alumina (Al,O;) (<100nm)
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C) EDLC FABRICATION &
CHARACTERIZATION

Configuration: electrode/polymer electrolyte/electrode

Figure 1: The fabricated EDLC using the highest conducting ionic liquid—added polymer electrolyte from each
system.
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Figure 2: The logarithm of ionic conductivity of polymer electrolyte at different mass fraction of (a) Si0, and (b) ZrO,.
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Figure 3: The logarithm of ionic conductivity of polymer electrolyte at different mass fraction of (a) TiO, and (b) AlL,O;.
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Figure 4: Arrhenius plot of filler—free polymer electrolyte and filler—doped NCPEs.
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Figure 5: Glass transition temperature (T,) of polymer electrolytes.
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Figure 6: Crystalline melting temperature (7)) of polymer electrolytes.
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Figure 7 : Crystallization temperature (7) of polymer electrolytes.
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Figure 8: LSV response of the most conducting polymer electrolyte from each system.
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Figure 9: Cyclic voltammogram of EDCL containing the most conducting polymer electrolyte from (a) filler—free system and (b)
Si system.
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Figure 10: Cyclic voltammogram of EDCL containing the most conducting polymer electrolyte from (a) Zr system, (b) Ti system

and (c) Al system.
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Figure 11: Galvanostatic charge—discharge performances of EDLC containing (a) Si system and (b) Zr system over first 5 cycles.
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Figure 12: Galvanostatic charge—discharge performances of EDLC containing (a) Ti system and (b) Al system over first 5 cycles
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System | Specific discharge| Coulombic Power
capacitance, C, | efficiency, n | density, E | density, P
(Fg? (%) (W kg™
Si system 2.58 86 0.18 34.94
Zr system 4.16 40 0.36 36.76
Ti system 4.34 76 0.42 38.41
41.15

Al system <KX 81 0.95
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Bi==— 1 CONCLUSIONS

* Addition of nano—sized fillers
»Increases the ionic conductivity
» Follows Arrhenius rules for the conduction mechanism
»Reduces the Tg and crystallinity
»Improves the electrochemical stability window

»Enhances the electrochemical properties of EDLCs
(1.e. capacitance)

h & Inmmovatior

* Alumina—based polymer electrolyte 1s a good choice as
separator in EDLC
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