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1. Calculation of the photothermal conversion efficiency

The photothermal conversion efficiency (1) of composite hydrogel was measured by a method

reported by Roper and Wang, where 7 can be calculated using the following equations!> 2:

n= hS(Tmax - Tsurr) - Qdis
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In this equation, 4 is heat transfer coefficient, S is the surface area of the container. 7, is the
equilibrium temperature, Ty, is ambient temperature of the surroundings, and (7., - Ty,-) Was 28.6
°C according to Figure 7(c). Q4 expresses heat dissipated from light absorbed by the quartz sample
cell itself, and it was measured independently to be 11.35 mW using a quartz cuvette cell containing
pure water. / is the laser power density (2 W/cm?), Ags is the absorbance of composite hydrogel at the
excitation wavelength of 808 nm (A4gps = 9.58). Note that the concentration of pBP in the tested
hydrogel was set as 0.1 mg/mL, due to the absorbance of hydrogel with higher pBP concentration will
exceed the measuring range of the spectrometer. Thus, only the A4S remains unknown for calculating
7.

In order to get the A4S, a dimensionless driving force temperature, § is introduced using the

maximum system temperature (7,,,,) and a sample system time constant (z;):
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where m and C, are the mass and specific heat capacity of the composite hydrogel. ¢ is the time of
cooling process, T is the real-time temperature of 7. It is worth to note that the mass ratio of PVA in
composite hydrogel was only 8% and the water was totally entrapped within the formed hydrogel,
therefore, according to Wang et al’s study,’ the specific heat capacity of the hydrogel can be
approximate to pure water (Cyo = 4.2 J/g).

As shown in Figure 7(d), by applying the linear time data (¢) from the cooling process versus



negative natural logarithm of driving force temperature (6), 7, is determined to be 187 s. Thus,
according to Eq. (2), the A4S is deduced to be 22.45 mW/°C. According to Eq. (1), the photothermal

conversion efficiency (77) of PVA/pBP hydrogel is calculated to be 31.5%.

2. Supplementary Figures
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Figure S1. Swelling ratio of the PVA/pBP composite hydrogels.
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Figure S2. Stress-strain curves of PVA hydrogel, PVA/0.4BP hydrogel and PVA/0.4pBP hydrogel.
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Figure S3. FTIR spectra of the PVA/pBP composite hydrogels.
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Figure S4. The clarified linear portion of the stress-strain curves of the composite hydrogels under compression.
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