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Fig. S1 (a) The PDDA molecule and (b) its electrostatic potential energy
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Fig. S2 The digital photographs of SF, SM and SM(O/W) hydrogels. Scale bar, 15 mm
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Fig. S3 Phase separation structures of SM(O/W) hydrogels with SF content of (a-b) 5% and (c-d) 10%, respectively
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Fig. S4 SEM images of SM(O/W) hydrogels with SF content of (a) 5%, (b) 10%, and (c) 15%, respectively
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Fig. S5 SEM images of SM(O/W) hydrogels with oil phase volume fraction of (a) 20% and (b) 40%
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Fig. S6 2D cross-section images of SM(O/W) hydrogels in (a) X-Y, (b) X-Z, and (c) Y-Z directions
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Fig. S7 The crystallizable sequence (GAGAGS) and amorphous sequence (GAGAGY) in heavy-chain (H-chain)
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Fig. S8 (a) The individual toluene cluster model. Molecular dynamics simulation of silk fibroin-toluene unit at (b) 0, 40, 70, and 100 ps snapshots
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Fig. S9 The digital photographs of SF/FA-toluene and MXene/FA-toluene mixture in the (a) initial and (b) after-standing states. (The MXene/FA-toluene without SF cannot form emulsion under shearing.)
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Fig. S10 (a) TEM image of MXene nanosheets and (b) the optical microscope image of SF/MXene emulsion
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Fig. S11 (a) SEM image of SF/CNTs/MXene (SCM)(O/W) hydrogel and the corresponding (b) C, (c) O, (d) Ti, (e) Ca, and (f) Cl element mappings. Scale bar, 10 μm
[image: image12.png]Moduli (Pa)
=

10 4

10" G"

105 1 o-—4] 0040110000010

10 T T T r
1072 10" 10° 10"

Shear stress (Pa)

(op
-
(=]

N
1

Viscosity (Pa s)
s 3

N
e
1

1072

—— SF-FA solution
—O— SCM solution
—O— SCM emulsion

10"

10° 10° 102
Shear rate (s™)





Fig. S12 (a) The moduli (G′, G′′) of SF/LiCl-FA solition. (b) The viscosities of SCM solution and emulsion with different shear rates
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Fig. S13 (a) The secondary structural transition within silk fibroin. (b) SEM image of silk fibroin fibrils
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Fig. S14 SEM images of SCM(O/W) hydrogel surface at (a) low and (b) high magnifications
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Fig. S15 (a) FT-IR spectra in amide I band of SF-FA solution and RSF hydrogel. (b) The deconvolution in amide I band of SF-FA solution
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Fig. S16 (a) Typical tensile stress-strain curves and (b) and toughness of SF hydrogels with different mass fractions
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Fig. S17 Cross-sectional SEM images of (a) SF10, (b) SF10F10, and (c) SF10F50 hydrogels after pulling. (d) The poor shape stability of SCM hydrogel when the filling exceeds 50 wt%. Scale bar, 20 mm
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Fig. S18 Cross-sectional SEM images of SF10F50 (O/W) hydrogel after tensile fracture at (a) low and (b) high magnifications
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Fig. S19 (a) deformability and (b) flexibility of SF10F30 (O/W) hydrogels
[image: image20.jpg]A *’4

N
/ g ok £
v P o Pt 4
J 4 = AR S 'S
o -
1 . r (A 2 g
o e "D
5 y 0¥
N 4
Sy #
v

‘;«"P“« "V&)}f ;

k. P
Demulsific:

& ;
y /.V{
nes
L Py o
ag g \r{





Fig. S20 SEM images of SCM(O2/W3) hydrogels at (a) low and (b) high magnifications. The white circles represent the broken aperture walls
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Fig. S21 EMI SE curves of different assembled hydrogels
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Fig. S22 EMI SE curves of SCM and SCM(O1/W4) samples in the frequency range of 8-12 GHz (X band)
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Fig. S23 Comparison of SETotal, SEA, and SER of SCM(O1/W4) samples in different states
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Fig. S24 Simulated energy distribution of electric field for deionized water
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Fig. S25 (a-c) The digital photographs of hydrogel generator and (d-f) thermal images under 1-, 2-, and 3- sun irradiation, respectively. Scale bar, 30 mm
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Fig. S26 Solar-driven water evaporation device for hydrogel generator
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Fig. S27 (a) Mass changes and (b) water vaporation rates of different evaporators under 1 sun irradiation. (c-d) Comparison of solar-driven water evaporation properties of SCM and SCM(O2/W3) hydrogel generators
[image: image28.png]Y This work

! o o o -
(..U ,.w BY) ajes uoneisodens

-
-
1

o
op

Efficiency (%)




Fig. S28 Comparison of the water evaporation rates and energy efficiencies with the reported materials under 1-sun irradiation
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Fig. S29 Salt crystallization after 60 h of solar-driven brine evaporation
Table S1 Comparison of EMI shielding performance of polymer-based EMI shielding materials
	Entry
	Materials
	EMI SE (dB)
	Thickness (mm)
	EMI SE/thickness
（dB/mm）
	References

	1
	Hydrogel evaporator (O1/W4)
	44
	1.5
	29.3
	This work

	2
	TAPU/Fe3O4@PANI hydrogel
	26
	2
	13
	[S1]

	3
	PMG organohydrogel
	41
	2
	20.5
	[S2]

	4
	MXene-based nanocomposite
	55.2
	5
	11.04
	[S3]

	5
	RG hydrogels
	26.5
	2
	13.25
	[S4]

	6
	Graphene foam/PDMS
	30
	2
	15
	[S5]

	7
	rGO/PS composite
	45.1
	2.5
	18.04
	[S6]

	8
	CNT/PP composite
	48.3
	2.2
	22
	[S7]

	9
	MWCNT/WPU foam
	50
	2.3
	21.7
	[S8]

	10
	CNT sponge/epoxy
	25
	1.5
	16.7
	[S9]

	11
	CNT/PLLA foam
	20.3
	2.5
	8.12
	[S10]

	12
	PLA/CNC/CNT
	31
	1.5
	20.67
	[S11]

	13
	EGaIn/Silicone
	55.7
	3
	18.6
	[S12]

	14
	PVA/CS/MXene hydrogel
	30.7
	3
	10.23
	[S13]

	15
	PVA/MXene hydrogel
	59
	4
	14.75
	[S14]


Table S2 Comparison of solar vapor generation performance of hydrogel evaporator (O2/W3) with previous photothermal hydrogel materials under 1 kW m−2 irradiation
	Entry
	Materials
	Evaporation rate
(kg m-2 h-1)
	Efficiency
(%)
	References


	1
	Hydrogel evaporator (O2/W3)
	3.50
	92.2
	This work

	2
	P-CHG hydrogel
	3.02
	89.1
	[S15]

	3
	HHE hydrogel
	3.20
	90.0
	[S16]

	4
	HNG hydrogel
	3.20
	94.0
	[S17]

	5
	CTH hydrogel
	2.50
	95.0
	[S18]

	6
	Hy-P-CW hydrogel
	1.92
	90.7
	[S19]

	7
	HBA-NCS hydrogel
	2.03
	96.3
	[S20]

	8
	C-ADM hydrogel
	2.74
	91.6
	[S21]

	9
	CVM4 hydrogel
	2.33
	84.7
	[S22]

	10
	APH hydrogel
	2.50
	90.7
	[S23]

	11
	LC-LCG hydrogel
	1.84
	86.5
	[S24]

	12
	DSH hydrogel
	2.60
	91.0
	[S25]

	13
	PSBMA hydrogel
	2.02
	97.5
	[S26]

	14
	PPy-PEI-A-CNF hydrogel
	1.66
	94.6
	[S27]

	15
	CACH hydrogel
	1.33
	90.6
	[S28]

	16
	HPH hydrogel
	1.67
	83.2
	[S29]

	17
	CPHs hydrogel
	1.59
	89.5
	[S30]

	18
	SHAF hydrogel
	2.20
	93.5
	[S31]

	19
	COF hydrogel
	2.50
	93.2
	[S32]

	20
	Pvbips/PPy Hydrogel 
	3.17
	87.8
	[S33]
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