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Figure S1. (a) and (a’) are RDF graphs of the BN-IL41 system; (b~g) and (b’~g’) are RDF graphs of the P110-BN-IL2 system.
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Figure S2. (a) Probability of hydrogen bond length distribution, (b) Probability of hydrogen bond angle distribution.
[bookmark: _GoBack]Table S3. Zate potential of BN reagent
	Sample ID
	Zeta Potential
	Mobility
	Conductance
	Sample Count
	Ref. Count
	Electric Field

	
	(mV)
	(μ/s)/(V/cm)
	(μS)
	Rate (kcps)
	Rate (kcps)
	(V/cm)

	BN-1
	-13.52
	-1.06
	103
	1,275
	3,590
	11.08

	BN-2
	-13.98
	-1.09
	103
	1,275
	3,590
	11.08

	BN-3
	-14.22
	-1.11
	103
	1,275
	3,590
	11.08

	Mean:
	-13.91
	-1.09
	103
	1,275
	3,590
	11.08

	Std Err:
	0.21
	0.02
	0
	0
	0
	0.00

	Std Dev:
	0.36
	0.03
	0
	0
	0
	0.00
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Figure S4. (a–d) are SEM images of non-aligned IL/BN/PDMS composite films with IL:BN:PDMS ratios of 1:2:10, 1:3:10, 1:4:10, and 1:5:10, respectively. (a'–d') are the corresponding SEM images of the IL/BN/PDMS composite films after electric field-induced alignment.
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Figure S5. (a–e) show SEM images of non-aligned IL/BN/PDMS composite films with IL:BN:PDMS ratios of 0.25:2:10, 0.5:2:10, 0.75:2:10, 1:2:10, and 1.5:2:10, respectively. (a'–e') are the corresponding SEM images of the IL/BN/PDMS composite films after electric field-induced alignment.
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Figure S6. (a–d) show SEM images of non-aligned IL/BN/PDMS composite films with a fixed IL:BN ratio of 1:4 and varying IL/BN mass fractions of 20 wt%, 27 wt%, 33 wt%, and 38 wt%, respectively. (a'–d') are the corresponding SEM images of the IL/BN/PDMS composite films after electric field-induced alignment.
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Figure S7. (a, b) are the thermal conductivity of the composites with varying IL and BN ratios.
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Figure S8. (a, b) The difference in thermal conductivity between aligned and non-aligned composite materials with varying IL and BN ratios.
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