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Figure S1. (a) Optical photographs of cylindrical steel needle templates with different 
numbers of needles. (b) Optical photographs of CSC-MC with different numbers of 
macroporous channels

Figure S2. (a-c) SEM images and further magnified SEM images of CS-MC aerogel 
with smooth surface.
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Figure S3. (a) TGA results of CS and CSC aerogels and corresponding DTG curves. 

(b) TGA results of LiCl and corresponding DTG curves. (c) TGA results of LCSC 

aerogel and corresponding DTG curves.

Figure S4. Small-size needle array template (cylindrical needles with a diameter of 0.8 

mm) and a diagram of a sample prepared using the small-size template.
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Figure S5. Dynamic water vapour adsorption process of small size scale aerogel 

adsorbents at 30% RH and 25 ℃.
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Figure S6. Dynamic water vapour adsorption process of small size scale aerogel 

adsorbents at 90% RH and 25 ℃.

Figure S7. (a) Change in water contact angle (WCA) of water droplets on the CSC 

aerogel surface. (b) WCA of water droplets on the LCSC aerogel surface and 
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instantaneous wetting phenomenon.

Figure S8. The amount of salt loading for immersion in different concentrations of 

lithium chloride.

Figure S9. (a) Water absorption of LCSC aerogels with different LiCl loadings and 

lithium chloride at 40% relative humidity. (b) Water absorption of LCSC aerogels with 

different LiCl loadings and lithium chloride at 90% relative humidity.
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Figure S10. Optical photographs of LCSC aerogels with different lithium chloride 

loadings and pure lithium chloride in different hygroscopic phases at 90% RH.
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Figure S11. Dynamic hygroscopicity curves of small size scale LCSC-MC and LCSC 

aerogel adsorbents at different humidity for 1 hour.
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Figure S12. Comparison of water absorption between small size sample and large size 

samples.

Figure S13. Optical photographs of LCSC-MC of 0.3 cm and 1 cm thickness after 

moisture absorption at 80% RH for 5 hours.
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Figure S14. Infrared thermal images of the surface of LCS-MC aerogel after moisture 

absorption at 1000 W/m2 light intensity and the final temperature field within 1.5 h of 

irradiation.

Figure S15. Multiple water absorption tests under outdoor environment.
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Table S1. Comparison of hygroscopic properties of materials used for AWH reported 

in other literatures.

AWH materials RH (%) Water uptake (g/g) References

PPy-COF@Trilayer-LiCl
30
60

0.77
1.37

[1]

Pollen-LiCl@PNIPAM-b-Ppy
20
60
80

0.4
1.1
1.58

[2]

MAWH 90 3.12 [3]

MOF-801

30
50
60
90

0.19
0.23
0.25
0.29

[4]

CAL gel
20
30
70

0.63
0.79
1.65

[5]

FES500@Li aerogel
30
60
90

0.48
1.15
3.29

[6]

CA@STH-MPN

30
40
60
80
90

0.66
0.9
1.35
1.91
2.29

[7]

LCSC-MC

20
40
60
80
90

0.75
1.11
1.71
2.55
3.85

This work

Table S2. Specification and cost of materials used in the experiment

Raw materials Specification Price ($)
Chitosan 500 g 43.25

Nanocarbon 25 g 21.68
LiCl 500 g 17.97

LCSC-MC 1.25 g CS, 0.15 g 
nanocarbon, 10 g LiCl 0.6

Supplementary note: A single experiment to prepare LCSC-MC with 50 g of total 

precursor solution required 1.25 g of CS, 0.15 g of nanocarbon powder, and 100 g of 
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an aqueous solution of LiCl with 10 g of LiCl solids. Thus a sample prepared in 50 ml 

of total solution precursor costs only $ 0.6. It should be noted that when raw materials 

are purchased on a large scale, this will further reduce costs.
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