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1. DSC Analysis.
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Figure S1. Phase transition temperatures of (A) the mixture of POMe and BMImPF6 and (B) the mixture of POMe and LiTFSI.
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Figure S2. Phase transition temperatures of (A) the mixture of POEt and BMImPF6 and (B) the mixture of POEt and LiTFSI.
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Figure S3. DSC charts of the first cooling scan and 2nd heating scan for (A) POMe and the equimolar mixtures of salts and (B) POEt and the equimolar mixtures with salts.


2. Molecule Structure of POMe.
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Figure S4. Molecule structure of POMe drawn using Spartan 18.



3. XRD Analysis.
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Figure S5. The d-spacings of the d001 peak determined from the XRD patterns for the mixtures of POMe or POEt with either BMImPF6 or LiTFSI at ambient temperature.






















4. FT-IR Analysis.
[image: 图示

描述已自动生成]
Figure S6. FT-IR Spectra of (A) POMe/LiTFSI, POEt/LiTFSI, POMe, POEt, LiTFSI and (B) and (C) POMe/BMImPF6, POEt/BMImPF6, POMe, POEt, BMImPF6 at ambient temperature.
















5. Characterization of Liquid Crystal–Polymer Composites.
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Figure S7. POM texture of liquid crystal–polymer composite electrolytes: (A) POMe/LiTFSI(50)–polymer; (B) POMe/BMImPF6(50)–polymer.
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Figure S8. Ionic conductivities of POMe/BMImPF6(50)/polymer composite membrane and POMe/LiTFSI(50)/polymer composite membrane.


[bookmark: _Hlk149748444]6. Flammability Test of Ionic Liquid Crystal–Polymer Composites.
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Figure S9. Photographs of (A) POMe/LiTFSI(50)–polymer composite membrane and (B) POMe/BMImPF6(50)–polymer composite membrane before and after exposure to fire.








7. Actuation performances.
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Figure S10. Blocking forces of POMe-based liquid crystal–polymer composite actuators with PEDOT:PSS and AC electrodes under applying a DC voltage of 2 V.

[image: 房间的摆设布局

低可信度描述已自动生成]

Figure S11. Photograph of the POMe/BMImPF6(50)–polymer composite actuator with AC electrodes under ambient conditions, with ± 2 V DC voltages applied. The upper face of the actuator was connected to a working electrode, while the other face was attached to a counter electrode short-circuited with the reference electrode of the potentiostat.
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Figure S12. Bending displacements of AC electrode-based actuators incorporating the POMe/LiTFSI(50)–polymer and POMe/BMImPF6(50)–polymer composite electrolytes under an alternating current square wave voltage of ±2V at 1Hz in ambient conditions. Displacements were measured at a distance of 12 mm from the clamped end of the actuator using a laser displacement meter.
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Figure S13. Nyquist plots of AC electrode-based actuators incorporating the POMe/LiTFSI(50)–polymer and POMe/BMImPF6(50)–polymer composite electrolytes.

8. Comparison of iEAP actuators.
Table S1. Performances of actuators using PEDOT:PSS or composite electrode including PEDOT:PSS.
	Electrode
	Electrolyte
	Input Voltage (V)
	Maximum Frequency (Hz)
	Strain (%)
	Stability

	pMoS2-nSNrGO/PEDOT:PSS1
	Nafion/EMImBF4
	1.0
	15
	0.89
	11000 cycles-96%

	Th-SNG/PEDOT:PSS2
	Li-SPBI-EMIMBF4
	1.0
	10
	0.36
	18000 cycles-96% @ ±1 V, 1 Hz

	3D GCN–NG/PEDOT:PSS3
	Nafion/EMImBF4
	0.5
	0.1
	0.52
	5 h-93%
@ ±0.5 V 1 Hz

	G-CNT-Ni/PEDOT:PSS4
	G-CNT-Ni/Nafion/EMImBF4
	1.0
	10
	0.52
	4 h-93%
@ ±1 V 1 Hz

	PEDOT:PSS/MWCNTs5
	TPU/EMIBF4
	2.5
	10
	0.64
	100000 cycles-99.4%,
@ ±2.5 V, 1 Hz

	Ti3C2Tx/PEDOT:PSS6
	Nafion/EMImBF4
	1.0
	10
	1.37
	18000 cycles-97% @ ±1 V 1 Hz

	CTF/PEDOT:PSS7
	Nafion/EMImBF4
	1.0
	10
	0.6
	15000-99%
@ ±1 V, 1 Hz

	NDC/PEDOT:PSS8
	TPU/EMITFSI
	3.0
	5
	0.2
	/

	CoNC/PEDOT:PSS9
	TPU/EMITFSI
	3.0
	5
	0.28
	6h -91%
@ ±2 V, 1 Hz

	NSCOFs/PEDOT:PSS10
	Nafion/EMImBF4
	0.5
	10
	0.37
	20000 cycles-98.75%
@ ±1 V, 1 Hz

	BS-COF-Cs/PEDOT:PSS11
	Nafion/EMImBF4
	0.5
	10
	0.62
	6h-90%
@ ±0.5 V, 1 Hz

	HPNC-900/PEDOT:PSS12
	Nafion/EMImBF4
	0.5
	10
	0.53
	/

	PEDOT:PSS13
	COF-DT-SO3-Na
	0.5
	20
	0.39
	23000 cycles-100% 
@ ±0.5 V, 0.1 Hz

	Our Previous Work
PEDOT:PSS
14
	POEt/LiTFSI(50)–Polymer (PVC/PVDF-HFP)
	2.0
	80
	0.63
	14400 cycles 100%
@ ±1 V, 1 Hz

	This Work
PEDOT:PSS
	POMe/LiTFSI(50)–Polymer (PVC/PVDF-HFP)
	2.0
	110
	0.68
	14000 cycles 100%
@ ±1 V, 1 Hz

	This Work
AC
	POMe/BMImPF6 (50)–Polymer (PVC/PVDF-HFP)
	2.0
	50
	0.34
	14000 cycles 96%
@ ±1 V, 1 Hz
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