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Experimental

The thermodynamic maximum ηmax for the present photothermocatalytic CRM is determined by 

both solar absorption efficiency and Carnot efficiency in according to the following equation.46,50

ηmax= [1-σ×TH
4/ (IDNI×C)] ×[1-TL/TH]

Where σ is Stefan–Boltzmann constant, IDNI is the direct normal solar irradiation (1 kWm-2), C is 

the solar flux concentration ratio, TL and TH are the low and high temperatures of the equal Carnot heat 

engine. 

For the photothermocatalytic CRM on Pt/Co-Al2O3, C is equal to 343.0. Focused UV-Vis-IR 

irradiation causes the surface temperature of Pt/Co-Al2O3 to be quickly raised to an equilibrium 

temperature of 666 ℃ (TH = 939.15 K) from room temperature (TL = 298.15 K). Thus, ηmax is 

calculated to be 59.5%. 
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Figure S1. EDS mappings of Al, O, Co, and Pt for Pt/Co-Al2O3.
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Figure S2. TEM images with lower and higher resolution (A, B), the size distribution of Pt 

nanoparticles (C), HRTEM image (D) of Pt/Al2O3.
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Figure S3. N2 adsorption-desorption isotherms (A) and BJH adsorption pore size distribution (B) of 

Pt/Co-Al2O3.
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Figure S4. N2 adsorption-desorption isotherms (A) and BJH adsorption pore size distribution (B) of 

Pt/Al2O3.
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Figure S5. Time course of reaction rates for photothermocatalytic CRM on Pt/Al2O3 under focused 

UV-vis-IR irradiation (A). TG-MS profiles of the used Pt/Al2O3 sample after 5 h photothermocatalytic 

durability test (B).
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Figure S6. TEM (A) and HRTEM (B) images of the used Pt/Co-Al2O3 sample after 50 h 

photothermocatalytic test.
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Figure S7. TEM (A) and HRTM (B) images of the used Pt/Al2O3 sample after 5 h 

photothermocatalytic durability test.


