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Determination of equivalent evaporation enthalpy of water in PAM cryogels 

One two-layer iron container was used for the measurement as shown Figure S1. The 

test samples of pure water or different swollen cryogels were placed in a petri dish shelved 

on the upper plate and anhydrous calcium chloride in a glass beaker was placed at the 

button. After that, the iron container was capped, sealed with paraffin film and kept in a 

thermostatic bath. The temperature in the thermostatic bath and inside the container was 

measured with a thermal couple. After certain period, the samples were taken out and 

weight.  

 

Figure S1. Measurement system for equivalent enthalpy of evaporation of water in PAM cryogels. 

Composition comparison of sulfonated PAM before and after PPy loading 

As shown in Figure S2 was FTIR spectra of PAM-S(0.2) cryogels before and after 

loading polypyrrole. It is evident that PAM-S(0.2)@PPy has FTIR signals at 1194 cm-1 and 

928 cm-1 ascribed to =C-H plane vibration and C-H in-plane deformation vibration of PPy 

[1, 2], respectively. 
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Figure S2. FTIR spectra of PAM-S(0.2) and PAM-S(0.2)@PPy cryogels. 

Molar percent of sulfonated AM unit in the crosslinked polyacrylamide 

The molar percent of sulfonated acrylamide (AM) unit in the crosslinked PAM was 

coarsely calculated accroding to the following equation, taking one MBAm residual unit 

as two AAm residual units. Additonally, the molar percent of sulfur element was also 

calculated based on the mass percents of all elements (C, H, N and O). The resutls are 

listed in Table S1.  

mols =  
ω1 Ar1⁄

(1 − ω1 Ar1⁄ ∙ Mr1)/Mr2
× 100% (S1) 

where ω1 is the mass percent of sulfur, and Ar1 is the relative atomic mass of sulfur atom, 

Mr1 and Mr2 are the relative molecular mass of sulfonic acid groups and acrylamide unit, 

respectively. 

Table S1. The content of sulfur element in PAM and sulfonated PAM cryogels. 

Sample S (wt %) S (mol %) sulfonated AM unit (mol %)a 

PAM-S(0) 0.012 0.001 0.026 

PAM-S(0.1) 1.960 0.061 4.247 

PAM-S(0.2) 3.657 0.114 7.767 

PAM-S(0.3) 5.876 0.184 12.166 

PAM-S(0.5) 7.644 0.239 15.515 

PAM-S(0.2)@PPy 2.965 0.093 6.349 in PAM and PPy 

Morphology comparison of sulfonated PAM before and after PPy loading 

By the comparison of SEM image of PAM-S(0)@PPy (Figure S3a)with others (Figure 

S3b-d), the cryogel surface become rougher with more wrinkles, suggesting PPy might 

covered more cryogel surface with the increase of sulfonation degree. 

  
(a) (b) 



Polymers 2023, 15, 2108 3 of 5 
 

 

  
(c) (d) 

Figure S3. SEM images of PAM-S(0)@PPy (a), PAM-S(0.1)@PPy (b), PAM-S(0.3)@PPy (c) and PAM-

S(0.5)@PPy cryogels (d). 

Morphology comparison of sulfonated PAM before and after PPy loading 

The contact angle of cryogel against water was measured by a contact angle measur-

ing device with the aid of a high-speed camera, since the high porosity and hydrophilicity 

of those cryogels caused the immediate penetration of water drop into the cryogel interior. 

Table S2 listed the dynamic contact angle at 0.01 sec after dripping water drop onto cryogel 

surface. 

Table S2. Dynamic contact angle at 0.01 s and solar light absorption efficiency (ηabs). 

Sample contact angle (º) ηabs (%) 

PAM-S(0)@PPy 29.0 97.94 

PAM-S(0.1)@PPy 83.3 98.29 

PAM-S(0.2)@PPy 101.3 98.42 

PAM-S(0.3)@PPy 109.4 97.56 

PAM-S(0.5)@PPy 128.5 98.35 

TGA results of sulfonated PAM before and after PPy loading 

As shown in Figure S4, as the sulfonation degree increased, the first decomposition 

temperature of PAM-S cryogels decreased from 220.2 °C [a: PAM-S(0)] to 145.8 °C [e: 

PAM-S(0.5)] due to the presence of imide group with the bonded methylenesulfonate. Af-

ter PAM-S(0.2) (c) was loaded with polypyrrole, the first decomposition temperature de-

creased from 159.3 °C to 141.1 °C [f: PAM-S(0.5)@PPy], caused by the loss of HCl dopant. 
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Figure S4. Thermogravimetric analysis results of PAM-S(0) (a), PAM-S(0.2) (b), PAM-S(0.2) (c), 

PAM-S(0.3) (d), PAM-S(0.5) (e) and PAM-S(0.2)@PPy (f). 

Temperature recording of cryogel surface before photothermal evaporation 

Before photothermal evaporation, the surface temperature of different cryogels was 

recorded with infrared camera to have the initial temperature. The infrared camera photos 

are shown in Figure S5. As well, their values as well as the temperature during photother-

mal evaporation are summarized in Table S1. 

 

Figure S5. Infrared camera photos of PAM-S(0)@PPy (a), PAM-S(0.1)@PPy (b), PAM-S(0.2)@PPy (c), 

PAM-S(0.3)@PPy (d) and PAM-S(0.5 )@PPy (e) cryogel surface before the photothermal evaporation. 

Table S3. The solar light absorption efficiency, the temperature change of different cryogels under 

one-sun irradiation during photothermal evaporation and their contact angles. 

Sample ηabs (%) Tinitial (℃) Tstable (℃) ΔT(℃) contact angle (º) 
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PAM-S(0)@PPy 97.94 30.8 42.7 11.9 29.0 

PAM-S(0.1)@PPy 98.29 30.9 41.7 10.8 83.3 

PAM-S(0.2)@PPy 98.42 30.6 42.6 12.0 101.3 

PAM-S(0.3)@PPy 97.56 30.8 44.2 13.4 109.4 

PAM-S(0.5)@PPy 98.35 31.3 44.1 12.8 128.5 

Salting-out observation during photothermal evaporation 

Photothermal evaporation of 14 wt% NaCl solution was carried out with PAM-

S(0.2)@PPy under one-sun irradiation. In each day, the evaporation lasted for 5 h and the 

surface was observed with a digital camera, as shown in Figure S6. It is seen that no salt 

appeared at the cryogel surface at the end of the third day. 

 

Figure S6. No apparent salt crystallization on the surface of the cryogel during three days of 

repeated evaporation of high-concentration saline for 5 h. 
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