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Fig. S1 The preparation process of CWRR
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Fig. S2 Physical and cross-sectional schematic diagram of the evaporation device
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Fig. S3 SEM
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Fig. S4 Diameter distributions of CWRR microchannels
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Fig. S5 XPS peak fitting analysis of the N 1s region
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Fig. S6 XPS peak fitting analysis of the O 1s region
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Fig. S7 Water contact angle tests of CWRR
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Fig. S8 EDS energy spectrum of CWRR
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Fig. S9 Surface temperature change during wetting of CWRR in bulk water
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Fig. S10 Surface temperature variations of CWRR during 1-hour evaporation in 3.5-20

wt% NaCl
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Fig. S11 Surface temperature variations of CWRR during 6-hour evaporation in 3.5-20

wt% NaCl
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Fig. S12 Digital images of CWRR in (a) 3.5, (b) 10, and (c) 20 wt% NaCl at wind speed

of 2 m/s
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Fig. S13 Digital images of CWRR in (a) 3.5, (b) 10, and (c) 20 wt% NaCl at wind speed

of 4 m/s
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Fig. S14 Schematic diagram of wind speed affecting salt flow inside the evaporator



Fig. S15 Digital photographs of CWRR in simulated seawater under natural

environment at the initial and final stages of evaporation
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Fig. S16 Relative humidity curve in natural environment from 9:30 a.m. to 16:30 p.m



The calculation formulas for the evaporation rate and efficiency of CWRR.

Evaporation rate and efficiency:

Am
v:

Aproj't (1)

where V is the water evaporation rate (kg'm2-h'!). A™M is the water mass change (kg).

APrOJ' is the projected area of the evaporator (m?). t is the time for solar evaporation (h).

Efficiency and heat loss [1-3]:

Qsolar - Qrad - Qconv - Qcond

" Copt X Jin X Aproj )
Qsolar = Copt X Jin X & X Ay (3)
Qrad = ‘4150(7%1L - Tg) 4)
Qeony =A11(T1 = Tg) (5)
Qcong = CMAT yg1er (6)

where 7 is the solar—thermal conversion efficiency. Qsotar is the energy absorbed by the

evaporator. Copt is optical concentration. Jin is a standard sunlight intensity (1 kW-m-

APTOJ' is the projected area of the evaporator. Qrad is the radiation heat loss of the

2),

evaporator. 44 are the top evaporation areas. € is the emissivity of the evaporator in the

wavelength of 2.5-25 um. O is the Stefan-Boltzmann constant (5.67x10% W-m=2-K4).

T are the top surface temperatures of the evaporator. Tg is the ambient temperature.
Qeonv is the convection heat loss. 7 is the convective heat transfer coefficient, /=5 W-m

2.1, Qeond is conduction heat loss. C is the specific heat capacity of water (4.18 J-g

AT

I-K-1). M is the mass of evaporated water within the device. = water is the difference

in temperature change of bulk water before and after evaporation.



To avoid the transfer of heat energy from the evaporator to the bulk water,
polystyrene (PS) foam was used as a thermal insulation layer to avoid conduction heat
loss (Fig. S2). Therefore, the temperature difference of the bulk water can be negligible.

The specific data were provided below so that they can be reproduced by researchers.

Ay and APTOJ’ are both 0.0004 m?. The average surface temperatures of CWRR in 3.5,

10, and 20 wt% NaCl during 1 h evaporation were 306.15, 306.42, and 308.33 K,
respectively. The average surface temperatures of CWRR in 3.5, 10, and 20 wt% NaCl
during 6 h evaporation were 309.5, 308.46, and 310.92 K, respectively.

Under 20 wt% NaCl and 1 m/s airflow, the CWRR’s average surface temperatures
were 299.57 K (3.5 wt% NacCl), 299.94 K (10 wt% NacCl), and 301.85 K (20 wt%
NaCl). At 2 m/s airflow, the average surface temperatures were 297.96 K (3.5 wt%),
297.79 K (10 wt% NaCl), and 300.29 K (20 wt% NaCl). At 4 m/s airflow, the average
surface temperatures were 299.15 K (3.5 wt% NaCl), 301.39 K (10 wt% NaCl), and
303.92 K (20 wt% NaCl). The above data can be inserted into Egs. (2)-(6) to calculate

the energy utilization efficiency of the CWRR.
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