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Figure S1. Variable temperature light scattering and experimental setup

Figure S2. Photographs of the water contact angle of PHPA hydrogels with different solids 
contents at different temperatures.

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2022

mailto:zhuxq@mail.buct.edu.cn


Figure S3. Variable temperature infrared spectra of PHPA hydrogels

Figure S4. Infrared spectra at hydrocarbons at different temperatures

Figure S5. Infrared spectra at carbonyl groups at different temperatures



Figure S6. Permeability-temperature curves for different concentrations and different ions 
(cations as variables)

Figure S7. Permeability-temperature curves for different concentrations and different ions (anions 
as variable)

Figure S8. Transmittance-temperature curves for different concentrations and crosslinkers



Figure S9. Permeability-temperature curves for different concentrations and co-solvents

Figure S10. Transformation windows for different concentrations and different crosslinkers

Figure S11.Variation of the crosslinking network inside the hydrogels with temperature, green 
balls represent double bond or hydroxyl crosslinking points



Figure S12.Digital photos of PHPA hydrogels with 0.5% MBAA (c) and the original hydrogel (b) 
at different temperatures; （a）is a detailed image of （b）at 25℃-30℃.

Figure S13.Shift times for different additives



Table S1. Mean and standard deviation of the water contact angle

Table S2. Exploring the solubility of different ions

Table S3. comparison with other temperature-sensitive materials in the literature for transition 
temperature and transition time

Number
Temperature-sensitive 

materials
Transition 

time（min）

Transition 
temperature（°

C）
References

1 PHPA-AlCl3 0.5 12 This Work
2 PNVCL 1 34 [1]

3 PNIPAAm-PVP 2 24 [2]

4 P(NIPAAm-co-N-MAGEL) 2 27 [3]

5 Thermochromic Ionogel 3 55 [4]

6 Ionic liquid elastomer 4 45 [5]

7 Nanocomposite Hydrogel 4 26 [6]

8 VSP microgel 4 28 [7]

9 GO+PNIPAM 5 29 [8]



10 Dual-responsive starch 5 37 [9]

11 pNIPAm-AEMA 7 32 [10]

12 PHPA-NaSCN 7 37 This Work
13 PDAPs/PNIPAm 8 36 [11]

14 PNIPAm/CNC 9 31 [12]

15 ATO/Hydrogel 10 33 [13]

16 CsxWO3/PAM-PNIPA 10 30 [14]
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