Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2023

Supplementary Information

Preparation and Characterization of Transparent Polymeric Electrolyte

Containing Ionic Liquid with Long Alkyl Chains for Electroactive Polymers

Yuqing Dong?, Ka-Wai Yeung?, Chak-Yin Tang?*, Chi Ho Wong?, Wing-Cheung
Law?, Gary Chi-Pong Tsui?, Xiaolin Xie®
@ Department of Industrial and Systems Engineering, The Hong Kong Polytechnic
University, Hong Kong, China
b School of Chemistry and Chemical Engineering, Huazhong University of Science
and Technology, Wuhan, Hubei 430074, China
* Corresponding authors
Email address: cy.tang@polyu.edu.hk (Chak Yin Tang), Phone: +852 2766 6608, Fax:
+ 852 2362 5267
Postal address: Department of Industrial and Systems Engineering, The Hong Kong

Polytechnic University, Hung Hom, Kowloon, Hong Kong, China.

1. Performance comparison of iEAPs containing IL

We found that water plays a major role in the actuation performance of the PVA/IL-
based iEAPs. For the dehydrated iEAP samples, no obvious deformation was observed
(except for PL5-5), due to the constraints of the high viscosity, the large molecular size
of C;(MIMCI, and a small actuation voltage (2V). The deformation comparison of IL
contained iEAPs is summarized in Table S1. The structures of materials in Table S1

are shown in Figure S1.



Table S1. Performance comparison of typical IL-containing iEAPs

Actuation  Average

Electrolyte Mobile  Bending
composition ion direction voltage  curvature Reference
V) (m™)
PVDF/ C,oMIM™
C1oMIMCI & CI- anode 10 ~1.00 [1]
Nafion/ C/MIMCI  C,MIM* anode 4 ~5.06 [2]
Nafion/ C,MIMTf C,MIM* anode 2.5 3.82 [3]
BC/C,MIMBF, C,MIM* 1 ~6.60
BC/ anode 1 ~12.50 (4]
C,MIMBF,/MW  C,MIM* s 1647
CNT ' '
Cellulose/ ) 2 ~4.42
C,MIMCI cl cathode 5 ~24.95 5]
Nafion/LiCl/ Lit& 15.13
C,MIMBF, C,MIM* '
anode 2 [6]
Nafion/ C,MIM* 2.66
C,MIMBF, 2 '
Nafion/ N
C,MIMBE, C,MIM anode 2 ~2.15 [7]
2 ~2.44
Nafion/ C/MIMC1  C,MIM* anode 5 9.89 [8]
CBC/
MIM*
C,;MIMBF,/MW C‘;L BE. anode 1 12.05 [9]
CNT !
MIM*
MFC/ C,MIMBE, © anode 2 12.40 [10]
& BF4'
CA/ C,MIM*
C,MIMBE,/GN & BE, anode 3 14.18 [11]
PL5-5- A .
5-5-0 Cl- cathode 2 >17 this work

PL5-5-19.80 40.53
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CBC: carboxylated bacterial cellulose

C4MIM* : 1-butyl-3-methylimidazolium
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C1oMIM* : 1-decyl-3-methylimidazolium CA: cellulose acetate ~ MFC: Microfibrillated cellulose
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GN: graphene nanopowders Nafion: Perfluorinated sulfonic acid resin

Figure S1. Structures of IL cations, filler, and polymer matrix
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