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Figure S1. The UV-Vis transmittance spectra of casted HEC and Sep-HEC-DMSO300 to show the excellent UV shielding capability of Sep-HEC-DMSO300.
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Figure S2. The dependence of weight (A) and derivative weight (B) on temperature for casted HEC and Sep-HEC-DMSO300 to show the high decomposing temperature of Sep-HEC-DMSO300.
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[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Figure S3. The relationship curve between tanδ and temperature for Sep-HEC-DMSO300 to show the high Tg.
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Figure S4. FTIR spectra of MOI, HEC and A-HEC-M6. A-HEC-M6 refers to HEC modified by MOI with a content of 6 mol% of the hydroxyl group in HEC.
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Figure S5. FTIR spectra of PETMP, A-HEC-M6 and crosslinked HEC-M6/P6. 
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Figure S6. The images of C-HEC-M2/P2 before and after being soaked in DMSO.
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Figure S7. Gel content of HEC, A-HEC-M6 and C-HECs with different crosslinker contents. Herein, Mx represents the molar percentage of MOI to the hydroxyl groups in HEC while Py represents the molar percentage of thiol in PETMP to the hydroxyl groups in HEC. When not specifically emphasized, the amount of added DMSO is 100 wt% of the of HEC, nominated as DMSO100. 
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Figure S8. Gel content of C-HEC with various DMSO content. Both the content of MOI and thiols in PETMP are 2 mol% of the hydroxyl groups in HEC for different samples.
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[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Figure S9. The dependence of tanδ and E’ on the temperature for C-HEC-M2/P2 with 100 wt% DMSO. 
The low tanδ and low E’ indicate the rubber-like state and high movability of HEC chain-segment at temperature above 25 oC. The slightly increased E’ should be attributed to the volatilization of DMSO. Since the molting point of DMSO is 18.4 oC, it is hard to accurately measure the Tg of C-HEC-M2/P2 with 100 wt% DMSO, which should be lower than 18.4 oC.
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Figure S10. The stress-strain curve of C-HEC-M2/P2 with 100 wt% DMSO. 
The low young’s modulus (550±47 kPa) and high elongation at break (90.5±4.1%) indicate the high movability of HEC chain-segment.
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Figure S11. The relationship curves between storage modulus (E’) and temperature for Sep-HEC-M2/P2-FD and Sep-HEC-M2/P2.
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Figure S12. The dependence of derivative weight on temperature for Sep-HEC with various crosslinker content.







[bookmark: _Hlk125812843]Table S1. Detailed mechanical properties of casted HEC and various Sep-HECs
	Sample
	Young’s 
Modulus
(MPa)
	Tensile
Strength
(MPa)
	Elongation 
at Break
(%)
	Toughness
(MJ/m3)

	casted HEC
	520±32
	19.8±1.1
	[bookmark: _Hlk144470510]9.3±0.5
	[bookmark: _Hlk144473612]1.3±0.1

	Sep-HEC-M2/P2
	1450±84
	100.1±8.7
	39.4±2.3
	28.2±1.8

	Sep-HEC-M4/P4
	1080±66
	81.6±5.2
	45.4±2.8
	26.6±1.7

	Sep-HEC-M6/P6
	910±58
	74.0±4.6
	54.5±2.2
	28.3±1.2

	Sep-HEC-DMSO100
	1450±84
	100.1±8.7
	39.4±2.3
	28.2±1.8

	Sep-HEC-DMSO200
	1680±71
	122.3±7.4
	[bookmark: _Hlk144470710]33.1±2.5
	28.5±1.6

	Sep-HEC-DMSO300
	2330±116
	147.6±9.6
	[bookmark: _Hlk144470951]30.9±1.8
	[bookmark: _Hlk144473735]30.2±2.1
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