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Experimental Section

1.1 Calculation of the bandgap of Ag2S nanoparticles 

The absorption spectrum of Ag+-poor Ag2S nanoparticles (as shown in Fig.2a) 

was taken as a function according to the Tauc method 1：

                       (S1)𝛼ℎ𝑣 = 𝐴(ℎ𝑣 ‒ 𝐸𝑔)𝑛

Where,  is the absorption coefficient,  is Planck's constant ( ≈4.13567×10^-15 𝛼 ℎ ℎ

eVs),  is the frequency,  represents the photon energy, =1240/c, c is the speed 𝑣 ℎ𝑣 ℎ𝑣

of light (c≈3×10^8 m/s),  is the proportionality constant, Eg is the band gap width 𝐴

and  is a constant. According to the reported research, =1/2 and =2 were used in 𝑛 𝑛 𝑛

the equations corresponding to a direct bandgap semiconductor and an indirect 

bandgap semiconductor. 2Ag2S is a direct bandgap semiconductor and the =1/2 was 𝑛

used 3-5：

                                                  (S2)(𝛼ℎ𝑣)2 = 𝐴(ℎ𝑣 ‒ 𝐸𝑔)

The relationship curve between y axis  and x axis (eV) (tauc diagram) is (𝛼ℎ𝑣)2

shown in Fig.2a. The bandgap energy (Eg) of Ag+-poor Ag2-xS nanoparticles was 

determined from the value of the intersection of the tangent line and x axis (eV) of the 

light absorption region. It is found that the Eg value of Ag+-poor Ag2S nanoparticles is 

the same as the reported value (~1.1 eV)6, 7.
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Figures

Figure S1 The time-dependent temperature change of the aqueous solution with Ag+-poor Ag2S 
nanoparticles and water after 5-min 635 nm laser irradiation

Figure S2 (a) Temperature change curves within 1 minute of ZGGO:Cr,Hf-Ag2S composite 
nanoplatforms (0.75 mM) under different 635 nm laser irradiation power density (0.2, 0.3, 0.5, 0.7, 
0.9, 1.1 W/cm2); (b) Temperature change curves within 1 minute of ZGGO:Cr,Hf-Ag2S composite 
nanoplatforms with different concentrations (Ag+: 0, 0.15, 0.30, 0.45, 0.60, 0.75 mM) under 635 
nm (0.7 W/cm2) laser irradiation
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