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Results and discussion

PNIPAM/Fe;0O, Fiber Crosslinking PAN Fiber

Fig. S1 Schematic diagram of the fabrication process of SJE.
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Fig. S3 XPS survey spectra and N 1s core-level spectra of PNIPAM/Fe;0, layers before and

after the heating process.

The N 1s core-level spectra of the PNIPAM/Fe;0, layers exhibit a newly-emerged peak

located at 401.3 eV after the heating process, which is attributed to O=C—N-C(C) groups of



cross-linked PNIPAM. In addition, the main characteristic peak at 399.3 eV belongs to O=C-
N—C(H) groups of PNIPAM.! Based on the peak area, it can be calculated that there are 3.6%

of the repeating units of PNIPAM participated in the cross-linking reaction.
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Fig. S4 Stress—strain curves of the PNIPAM/Fe;0, layer before and after heat treatment.

5 Wt°/o Fe304 10 Wt%.t Fe304 15 Wto/o Fe304 20 Wto/cn Fe304

Fig. S5 Digital images (up) and SEM images (down) of the PNIPAM/Fe;0, nanofibrous

membrane with different Fe;0, amounts.
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Fig. S6 (a) Light absorption spectra and (b) temperature elevation curves of the
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PNIPAM/Fe;0, nanofibrous membrane with different Fe;0, amounts.
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Fig. S7 SEM images of (a) PNIPAM/Fe;0, surface, (b) cross-section and (c) PAN surface of
SJEs and corresponding EDX element mapping of Fe of (d) PNIPAM/Fe;0, surface, (e) cross-
section and (f) PAN surface. Average fiber diameter distribution of (g) PNIPAM/Fe;0, fibers

and (h) PAN fibers.
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Fig. S8 TEM images of (a) PNIPAM/Fes0, fibers, (b) PAN fibers. The PNIPAM/ Fe;0, fibers
with micro-structured roughness can enhance the multi-scattering of incident light, which



is beneficial to improve the light absorption of evaporators.
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Fig. S9 Corss-section images of SJE.
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Fig. S10 Full-wave band absorption spectra (left) and dynamic temperature curves (right) of
the two surfaces of SJE as a function of time under simulated sunlight irradiation (1000
W/m?2).
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Fig. S11 Infrared images of the PNIPAM/Fe30, surface of SJE under 1-sun irradiation.
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Fig. S12 Dynamic surface temperature and corresponding water contact angle of the
PNIPAM/Fe;0, surface of SJIE-265/58 during cooling process.
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Fig. S13 Dynamic water contact angle of the PNIPAM/Fe;0, surface of SJEs under different

temperature.
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Fig. S14 (a) Temperature elevation curves of the PNIPAM/Fe;0, surface of SJE with the light

intensity (0.5 sun, 0.8 sun and 1.0 sun). (b) Static contact angle and surface temperature on

the PNIPAM/Fe;0, surface of SJE at different light conditions.

Table S1 Water contact angle (WCA) and surface temperature of the PNIPAM/Fe;0, surface

during 100 light-on/light-off cycles.

Cycle Number Light Condition Temperature (°C) WCA (°)
1 off 26 6
on 75 115
) off 31 4
on 78 111
3 off 30 8




on 77 114
off 30 7
4 on 78 116
off 29 6
> on 74 112
off 31 4
6 on 76 117
off 30 6
/ on 77 114
off 31 6
8 on 72 116
off 30 5
9 on 74 113
off 31 9
10 on 76 111
off 30 8
11 on 76 114
off 31 6
12 on 78 114
off 30 8
13 on 76 116
off 29 8
14 on 77 113
off 29 11
15 on 74 109
off 30 7
16 on 73 117
off 31 5
17 on 78 114
off 29 7
18 on 77 111
off 31 4
19 on 73 117
off 32 7
20 on 76 114
off 30 8
21 on 74 113
off 31 5
22 on 77 115
off 32 3
23 on 78 117
off 31 6
24 on 74 111
off 30 3
25 on 76 112
off 31 6
26 on 77 114




off 31 8
27 on 75 113
off 32 5
28 on 74 111
off 31 7
29 on 76 116
off 31 7
30 on 77 111
off 30 5
31 on 78 113
off 31 7
32 on 73 114
off 30 0
33 on 77 112
off 30 2
34 on 78 115
off 29 3
35 on 75 118
off 31 0
36 on 74 116
off 31 5
37 on 77 114
off 31 7
38 on 75 111
off 30 2
39 on 76 117
off 31 8
40 on 77 109
off 30 2
41 on 75 117
off 31 4
42 on 77 114
off 31 1
43 on 74 117
off 30 0
44 on 77 112
off 31 5
45 on 74 114
off 30 8
46 on 77 116
off 31 4
47 on 75 115
off 30 3
48 on 77 117
off 31 8
43 on 75 112
50 off 30 3




on 76 112
off 31 4
>1 on 77 115
5o off 31 2
on 76 111
off 30 7
>3 on 74 115
off 30 1
>4 on 77 116
off 30 7
23 on 76 116
off 30 4
26 on 76 117
off 31 0
27 on 76 116
off 31 7
28 on 74 112
59 off 31 3
on 77 115
off 31 5
60
on 75 118
61 off 31 7
on 76 111
62 off 31 2
on 74 114
off 31 0
63
on 77 112
off 31 5
64 on 73 113
off 30 10
65 on 75 113
off 30 6
66 on 74 114
off 31 3
67 on 77 112
off 30 0
68 on 78 111
off 31 7
69 on 76 118
off 31 6
70 on 77 115
71 off 30 2
on 76 117
off 31 0
72
on 74 111
73 off 31 5
on 78 113




off 30 8
74 on 77 119
off 31 3
7> on 73 108
off 31 4
76 on 78 115
off 31 3
77 on 72 116
off 31 0
78 on 74 117
off 29 4
73 on 71 116
off 30 7
80 on 71 113
off 29 3
81 on 74 112
off 28 7
82 on 73 114
off 30 3
83 on 73 118
off 30 1
84 on 71 119
off 29 6
85 on 76 117
off 30 6
86 on 73 113
off 31 0
87 on 77 116
off 29 3
88 on 74 117
off 30 5
89 on 76 114
off 31 11
90 on 73 118
off 30 4
91 on 78 112
off 29 7
92 on 73 116
off 31 0
I3 on 78 113
off 30 6
94 on 77 111
off 29 8
9> on 74 116
off 31 6
6 on 76 113
97 off 32 7
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Fig. S15 SEM images of the PAN surface and the PNIPAM/Fe3;0, surface of SJE-265/58 before

and after cycling test.
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Fig. S16 Dynamic water contact angle of the PAN surface of SJE-265/58 under different
temperature.
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Fig. S17 Mass loss of water over time without SJE under different light conditions.

25 25
-p-SJE-45/58 under 1 sun -0-SJE-265/0 under 1 sun
~m-SJE-101/58 under 1 sun -»-SJE-265/7 under 1sun
& 2.0 4 -a—SJE-152/58 under 1 sun o 2.0 {-A-SJE-265/37 under 1sun
£ - SJE-184/58 under 1 sun £ o~ SJE-265/58 under 1 sun
o ~-SJE-265/58 under 1 sun o —<- SJE-265/84 under 1 sun
X 1.5 4 -p- SJE-324/58 under 1 sun 4 X 15
w / 0
2 = 8
2 1.0+ o = 104
=
=) Z /n 5
2 0.5 3 0.5+
z — H
0.0 T T T T T T T 0.0 T T T T T T T
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Time (min) Time (min)

Fig. $18 Mass loss of water over time using different SJEs under 1-sun irradiation.

0.4 0.4
-p-SJE-45/58 in darkness -0~SJE-265/0 in darkness
—m-SJE-101/58 in darkness -m~SJE-265/7 in darkness
& -~ SJE-152/58 in darkness o =—&-SJE-265/37 in darkness
g 034 SJE-184/58 in darkness £ 0.3 SJE-265/58 in darkness
) -4~ SJE-265/58 in darkness ko) —d-SJE-265/84 in darkness
= ~b- SJE-324/58 in darkness X
2 0.2 @
-] o
- -
- -
5 £
=
2 0.1+ o
= 2
0.0 11 T T T T T T 0.0 T T T T T T
[1] 10 20 30 40 50 60 0 10 20 30 40 50 60
Time (min) Time (min)

Fig. S19 Mass loss of water over time using different SJEs in darkness.

Fig. S20 Photographs showing the capability of self-descaling property by adding 1.5 g NaCl

salt on the top surface of SJE.



Table S2 Conductivity of NaCl solution with different NaCl concentration and collected

condensed water. The desalination experiments were conducted using the optimized SJE

under 1-sun irradiation.

NaCl Feed Condensed water
concentration (+103 uS/cm) (uS/cm)
3.5 wth 55.4+2.1 12.3+0.5
10.0 wt% 135.2+3.6 11.7+£0.8
15.0 wt% 182.1£5.2 13.6x+1.1
20.0 wt% 217.4+7.2 12.7+1.8
25.0 wt% 246.3+9.3 14.8+1.1
(a) 4 —=0=-In darkness (1)3- 4 100
o~ 1-A-1.0sun F'-I_= ‘-I r>
E |-0-1.5sun i 4“7
g 3 --0-2.0 sun :E: 34 1 {/é - 95 g
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Fig. S21 (a) Mass loss curves, (b) water evaporation rate and corresponding efficiency of SJIE

under different solar intensity.
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Fig. S22 Ambient temperature and irradiation of sunlight at different times in the actual

outdoor experiment.

Table S3 Evaporation rates (kg:-m2-h) of different evaporators underl-sun irradiation
reported in the literatures

NaCl concentration in brine (wt%)

Materials Reference
3.5 10 15 20 25

Soot-coated Janus
evaporator
Hydroxyapatite
nanowires/carbon
nanotubes
photothermal paper
Janus vertically

oriented porous 1.58 / / / 0.82 4
membrane
Laser induced
graphene/oxidized
laser induced graphene
Janus membrane
Janus evaporator with
low tortuosity pore 1.24 1.22 1.21 / / 6
structure

1.31 / / 1.28 / 2

1.09 / / / / 3

1.51 / / / / 5

Vertically aligned Janus
MXene aerogel
Copper-zinc-tin-

selenide assembled 1.53 / / / / 8
membrane

1.46 141 1.44 1.42 / 7




Hydrophilic/hydrophobi
c nanoporous double 1.66 / / / / 9
layer evaporator

Janus evaporator with

self-recovering surface 1.38 1.35 / / / 10
hydrophobicity
W13040@PDMS
mesocrystal membrane 1.15 / / / / 1
Si/PPy-PVA sponge 1.41 / / / 1.35 12
Hierarchical Porous
SWCNT Stringed
Carbon Polyhedrons 1.38 / / / / 13

and PSS Threaded MOF
Bilayer Membrane

SWNT/AuNR Janus

1.85 14
evaporator / / / /
PVDF-ATO/PAN
nanofiber membrane 0.33 / / / / 15
PDMS/MWCNT/PVDF
) 1
composite membrane 0.65 / / / / 6
PVDF-HFP Janus
1.29 17
evaporator / / / /
Fe;0,/PVDF-HFP
photothermal 0.97 / / / 1.1 18
membrane
SIE 171 164 154 149 144  Thiswork
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