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Note S1 Salt rejection performance.

To quantify the salt repellency of DN-CA/PAAm hydrogels, 20 wt% of DN-CA/PAAm hydrogels 

were first dried in an oven for 24 h to a mass of m1, and then the hydrogels were soaked in a 3.5 wt.% 

NaCl solution for 24 h to allow for full swelling. The fully swollen hydrogel (m2) was then dried again 

in an oven for 24 h to obtain a hydrogel of mass m3, which includes the dry mass of the hydrogel (m1) 

and the salt infiltrated into the gel. The salt removal rate φ is given by Equation (1)[S1]:

        (1)
φ = 1 -

m3 - m1

0.035 × (m2 - m1)

Note S2 Dehydration/rehydration stability.

To quantify the dehydration/rehydration stability of the hydrogels, the hydrogels were first dried in an 

oven for 12 h to obtain a hydrogel with mass m0, and then soaked in DI water for 12 h. Then the 

hydrogel was subjected to dehydration/rehydration cycles, the hydrogel after each dehydration cycle 

with mass u, and the hydrogel after each rehydration cycle with mass n. The water content w is given 

by Equation (2):

      (2)
w =

n - u
m0

Supplementary Figures

Figure S1 (a) Surface SEM image of MXene film. (b), (c) Photos of MXene film.



Figure S2 (a) FTIR spectra of MXene film. (b) XPS survey of the MXene. High-resolution XPS for 

(c) C 1s, (d) O 1s, (e) F 1s and (f) Ti 2p.

Figure S3 0 - 30 min infrared image of MXene film under 1 sun.



Figure S4 Photos of SN-CA, SN-PAAm and DN-CA/PAAm hydrogels. 

Figure S5 Surface SEM image of (a) DN-CA/PAAm、(b) SN-CA and (c) SN-PAAm hydrogels.

Figure S6 XPS for DN-CA/PAAm hydrogel in the (a) C 1s region, (b) N 1s region, (c) O 1s region.



Figure S7 Raman survey of (a) SN-CA and (b) SN-PAAm hydrogel samples. Saturated water content 

of SN-CA and SN-PAAm hydrogels in (c) DI water and (d) 3.5 wt% NaCl solution.

Figure S8 (a) Tensile strength and (b) Compressive strength of different ratios of DN-CA/PAAm 

hydrogels.



Figure S9 Water content of SN-CA, SN-PAAm and DN-CA/PAAm hydrogels in simulated seawater.

Figure S10 (a) Photographs of hydrogels dehydration/rehydration cycles in simulated seawater.  (b) 

Mass and (c) Water content of SN-CA, SN-PAAm and DN-CA/PAAm hydrogels. (d) Water content 

of SN-CA, SN-PAAm and DN-CA/PAAm hydrogels. 



Figure S11 Photographs of DN-CA/PAAm hydrogels dehydration/rehydration cycles in DI water.

Figure S12 (a) Schematic diagram of the MCPH evaporator. (b) Photograph of MCPH photothermal 

evaporator setup.

During the experiments, a layer of MXene membrane with a photothermal area of 12.56 cm2 was 

placed on the surface of the DN-CA/PAAm hydrogel to form the evaporator, which was operated on 

a support foam.



Figure S13 Temperature curves of MCPH evaporator and bulk water under 1 sun for 0 - 60 min.

Figure S14 Infrared thermal image of (a) MCH, (b) MPH and (c) MCPH vaporizer under 1 sun for 0 

- 30 min.



Figure S15 Long-term evaporation top-view of (a) MCH, (b) MPH and (c) MCPH evaporator surfaces 

in simulated seawater for 360 hours.

Figure S16 Diagram of curving angle. 



Figure S17 Salt-rejection ratio for SN-CA, SN-PAAm and DN-CA/PAAm hydrogels.

Additionally, the salt resistance of the MCPH evaporator was assessed (Fig. S17†). The results showed 

that both MCH and MCPH evaporators exhibit salt resistance, whereas the MPH evaporator does not. 

This difference is likely due to the incorporation of K+ into the CA network during synthesis, which 

induces the Donnan effect. Overall, the MCPH evaporator demonstrates strong potential for 

desalination applications.

Figure S18 Mass of SN-CA hydrogels after 120 min immersion in water at 60℃.



Table S1 The evaporation efficiency of different evaporators.

Vapor
Evaporation Rate 

(kg m-2 h-1)

Energy 

Effiency
Ref.

salt-free Janus steam

generator
1.71 89.6% [S2] 

PDMS/CNT-PNIPAM sponge 1.66 99.9 [S3]

Ni5P4-NiMoOx (P-NMO) 1.49 93.0% [S4]

polypyrrole-modified polyimide 

nanofiber aerogel (PPy-PI NAG)
1.42 95.8% [S5]

Multifunctional hydrophilic 

MXene/Gelatin composite aerogel
1.70 90.3% [S6]

zeolite-chitosan-TiO2@PPy aerogel 1.66 [S7]

Sr2.7Ln0.3Fe1.4Co0.6O7-δ (Ln = La or 

Nd) perovskites
1.67 95.0% [S8]

A loofah-based photothermal 

biomass material
1.57 95.5% [S9]

pulp-natural rubber (PNR) 1.62 98.1% [S10]

Recyclable Monolithic Vitrimer 

Foam
1.35 89.2% [S11]

Oxygen-Deficient MoO3−x-rGO 

Composites
1.58 87.2% [S12]

CPDH 1.78 91.2% This work
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