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Photocatalytic hydrogen production of visible-light-responsive
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Abstract: To fulfill photocatalytic H, production under visible light irradiation, (CuAg) In,Zn, S,
photocatalysts were synthesized using the precipitation and calcination. X-ray diffraction ( XRD) , ultraviolet-
visible absorption spectra ( UV-Vis), dynamic light scattering ( DLS) , energy-dispersive X-ray spectroscopy
(EDS), and inductively coupled plasma mass spectrometry ( ICP-MS) were employed to investigate band
structures of the photocatalysts and evaluate photocatalytic activities. The results show that the absorption edges
shift to longer wavelengths up to visible-light region and band gaps decrease with the increase of x. In addition,
the conduction band potentials are close to the redox potential of H*/H, with the increase of x. The prepared
(CuAg) Iny, Zn,, , S,(x =0.05 = 0.30) photocatalysts exhibit the activities of H, production under visible
light irradiation, and ( CuAg), sIn,;Zn, ,S,(x = 0. 15) shows the highest photocatalytic activity. The band
structures of (CuAg) In, Zn, ,,S, were manipulated by adjusting the composition ratio, which will help
design visible-light-response photocatalysts with the high activity and stability.

Keywords: photocatalyst; (CuAg), In, Zn, ,,S,; visible light; hydrogen production; water splitting; band gap
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ki A2k Scherrer 23 20 5. H 3 0 AR
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Ey=Eq +E,, (3)
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x=0.5(A+1). (5)
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02t
xfH AL/ eV JEM A %%/ nm
0 1 1 1 1 1
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] ] A/nm ] ] 0.05 2.36 525
(1) ZnS; (2) (CuAg)ggslng Zn; 55,5 (3) (Culg)yslngsZn 4Sy; 0.15 193 642
(4) (CuAg)gos Ings ZnS,; (5) (CuAg)gs Ingg Zngg Sy 0.25 1.78 697
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x {8 Ha B Pk Mg AT NHE M Eqy AW T AVSMEy  MXT NHE M Ey  HIXTT AVS B Eyy
0 5.15 3.47 -1.09 -3.41 2.38 ~-6.88
0.05 5.11 2.36 -0.57 -3.93 1.79 -6.29
0.15 5.04 1.93 -0.43 -4.07 1.50 -6.00
0.25 4.96 1.78 -0.43 -4.07 .35 -5.85
0.30 4.93 1.62 -0.38 -4.12 1.24 -5.74
0.50 4.79 1.51 -0.47 -4.03 1.04 -5.54
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AL WL 6. 7T LU M ZE T 3 OBk O rh
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P P AR R 525 wmol/h, i FRURTE (420 +
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