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Figure S1. UV-Vis plots of Ag(0)@PBPAF-3 composite after light irradiation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



S3 

S1. Calculation of Photothermal Conversion Efficiency. 

The equation for the system’s heat transfer: ∑ᵢ mᵢCᵢ (dT/dt) = Qₙₚ + Qₛₒₗ - Qₗₒₛₛ, 

where Qₙₚ = I(1 - 10⁻ᴬ)η. 

The method to obtain the heat transfer coefficient (hS) from the cooling curve 

(new Figure S2, see below). The cooling curve data presented in Figure S2 includes 

inherent instrumental noise associated with infrared temperature measurement, which 

accounts for the minor deviations from a perfect exponential fit. The fitted time 

constant (τ) and 

calculated photothermal conversion efficiency ( η ) are derived from this raw 

experimental data. 

The final formula used: η = [hS (Tₘₐₓ - Tₛᵤᵣᵣ) - Qₛₒₗ] / I (1 - 10⁻ᴬ). 

Figure S2. Cooling curve of Ag(0)@PBPAF-3 after turning off the light irradiation. 
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S2. Estimation of Energy Consumption for Regeneration. 

Key Assumptions and Result: 

Photothermal Regeneration: Energy input is the electrical energy consumed by the  

xenon lamp during the effective light-triggered desorption period observed in our fixed-

bed experiment. 

Conventional Thermal Regeneration: Energy input is the heating energy required 

to raise the entire adsorbent bed and react to a typical desorption temperature. 

    Calculation Result: Based on this model, the estimated energy consumption for 

the photothermal process is only about 18-25% of that required for conventional 

thermal heating to achieve comparable desorption, highlighting the dramatic energy 

savings of localized photothermal heating. 

 


