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Supporting Notes
Note S1. Thermal Conductivity Characterization

The thermal conductivities of aerogels were measured via a heat resource method.!
The wood samples, which were approximately 20 mm thick, were placed between two
10 mm glass plates to create a sandwich structure. This structure was then put onto a
copper plate that had a stable heat source applied to it. Using the Fourier equation, the

thermal conductivity (k) of the woods could be calculated.?
gl #(1)
17 dx
Where q" is the heat flux, and dT/dx is the temperature gradient of the section in

the vertical direction.

The formula used to calculate the thermal conductivity of the konjac aerogel is as

follows:
dT, dT,
— —k—#(2)
gl dl,

where k, the thermal conductivity of glass (1.05 W m™ K!). /; and /, are the
thickness of the glass and sample, respectively. dT; and dT, are the temperature changes

of the upper and lower surfaces of the glass and sample, respectively.

Note S2. Dark Evaporation test of Equivalent Evaporation Enthalpy

The equivalent evaporation enthalpy of water in the evaporator can be determined
by comparing the evaporation flux of bulk water with that of the evaporator, assuming
the same energy input (Uin) in the dark.3

U,, = E.,,m, = Egm, #(3)

in equ g

where E; and m, refer to the evaporation enthalpy and water mass change in the dark

without evaporator, respectively, m, is the water mass change using S-wood.

Note S3. Molecular Dynamics Simulation of Hydrogen bonding
The simulation cells with a size of 30 A x 30A x 100 A were set. Firstly, a script

is used to construct a surface structure model of flat N-wood, E-wood, and S-wood.



Then, 240 water molecules are spread on the surface. Finally, the dynamics calculation
begins using the NVT ensemble with a time step of 1 fs and a total simulation time of
1000 ps. The Dreiding force field is used to describe the van der Waals interactions
between molecules, and the PPPM method is used to calculate the electrostatic

interactions between molecules with a van der Waals truncation radius of 15.5 A.



Supporting tables

Table S1. Price comparison of carbon black with other carbon materials.

Materials Price ($ kg!) Absorption (%)
Graphene oxide 24.65 92.5
Carbon nanotubes 16.43 99.0
Toner 11.64 98.6
Carbon black 0.37 97.8

Table S2. The cost estimation of raw materials in this work.

Chemicals Price ($ kg!) Reference
Sodium hydroxide 0.20 hnchg
Sodium sulphite 0.13 geeyeschem
Hydrogen peroxide 0.08 haihangchem
Dimethyl sulfoxide 0.14 geeyeschem
Formic acid 0.26 jnzshg
Acetic acid 0.27 qichenhg
1,3-Propanesultone 0.90 kangtuochem
Balsa wood 0.10 zhuhaidechi
Carbon Black 0.37 quanfeng
Total 6.6 $ m?

Table S3. A comparison of our evaporator with other literatures

Device Cost ($ m?)  Evaporation rate Energy Ref.
(kg m? h'l) efficiency (%)

HHE 3 14.9 3.2 90 4

RGO200/FeNi- 103.5 1.43 90.23 3
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Supporting Figures

Sulfonation

Fig. S1 The real photograph of three woods.



OH

S o el Ng? DMSO
o OH o~ + S\o o%
HO ° o 100 °C 14h
OH

Fig. S2 The in-situ growth reactions of S-wood
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Fig. S3 XPS analysis of wood samples (N-wood, E-wood and S-wood). C 1s spectra
(left) and O 1s spectra (right).
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Fig. S4 The contact angle measurement of three samples.



Fig. S5 The mechanically robust and flexibility of S-wood.



86.8°C 08l 85.3°C 74.9°C
0.7 06
—) o® | « = ol @
28°C )-'a = 29.4°C e . S5l 295°C _.“’
-9 Zos . = -
.o k=0200Wm' K L4 - k=oamwmikt| T .09 k=0164Wm K’
5 ] @ Measurements 041 .9 @ Measurements 04l Y- ) b M.easuremenls
. - - -Linear fit " - = = -Linearfit ’ Q- @ = © -Linearfit
- 0.3 :
Os [ o 1 1 1 1 1 1 L 1 e I 1 L L 1 I L 1 L 1 1 1
30 31 32 33 34 35 36 3.7 38 15 20 25 3.0 35 18 20 22 24 26 28 30 32
dT/dx (10° K m' dT/dx (10° K m™) dT/dx (10° K m™)
(e) (f)
a6 22t 78.0°C 86.8°C
20+ 165}
¢ ol
- 18+
L o - “150f | 2
-9 Eqsf 2 E d
217°C 2 ac -Q a76%c_ -
.o X4} - 5_135» )
T .° k=o0400Wm'K' | & e
= 1K 12} = g
k=0345Wm' K ) 2 @ Measurements 120l . 3 k=0410Wm" K
- @ Measurements . .- oL fit E @ @ Measurements
. ! 10k -2 inear .
?.- ? - - -Linear fit .- .- - - -Linearfit
145} 08l @.° 105f 9
5.3 5.4 55 56 57 1.5 2.0 2.5 3.0 35 4.0 4.5 26 28 30 32 34 36 38 40
3 -1
dTidx (10° K m™) dT/dx (10° K m) dT/dx (10° K m™)

Fig. S6 The thermal conductivity of N-wood, E-wood, and S-wood in dry and wet
structure state a-c) N-wood, E-wood, and S-wood, dry state, d-f) N-wood, E-wood, and
S-wood, wet state. The inset figures are one of the representative pictures monitored by

infrared camera.
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Fig. S7 Equivalent evaporation enthalpy result of N-wood, E-wood, and S-wood by

dark evaporation test
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Fig. S8 Evaporation enthalpy result of N-wood, E-wood, and S-wood by DSC test
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Fig. S9 The density distribution of the interfacial water molecules and the

corresponding slices of N-wood, E-wood, and S-wood at 500 ps.
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Fig. S10 Raman spectrum with fitting curves of (a) E-wood, (b) S-wood.



Fig. S11 The real picture of solar evaporator test system with a simulated 1.5 global

(AM 1.5 G) solar irradiation.
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Fig. S12 AMI1.5G solar spectrum and the absorption of Graphene oxide, Carbon

nanotubes, Toner and Carbon black.
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Fig. S13 The mass change curve of pure water.
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Fig. S14 The evaporation performance of S-wood under natural conditions of 53%
humidity and a temperature of 25 °C.
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Fig. S15 The corresponding IR images of N-wood, E-wood, and S-wood within initial

60 min.
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Fig. S16 The long-term evaporation performance of S-wood based ISSG.



of %\\

NA

g 2T

(2]

<

o 4r

(@]

5

£ 6

(8]

"2}

o ——7 wt%

= 8r 10.5 wt%

—9— 20 wt%

-10 |

0 20 40 60 80 100 120 140 160 180
Time (min)

Fig. S17 The evaporation performance of S-wood in different concentrations of saline.
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Fig. S18 The evaporation performance of S-wood in oil-water mixture.
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