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Preparation of Y,Cu,Os photocatalyst for
H, production under simulated sunlight irradiation

MENG Yan

(School of Environmental Engineering, Changan University, Xi’an 710054, China)

Abstract: Y,Cu,0Os photocatalyst was successfully synthesized via solid state reaction and sol-gel method, respectively.
The thermogravimetry and differential thermal analysis (TG-DTA), X-ray diffraction (XRD), scanning electron
microscopy (SEM) and ultraviolet visible diffuse reflectance absorption spectra (UV-Vis DRS) were employed to
characterize the as-synthesized Y,Cu,Os products. The photocatalytic H, evolution activity of the as-obtained samples
was evaluated from oxalic acid solution used as sacrificial reagent under simulated sunlight irradiation. The influences of
synthesis methods and sacrificial reagent types on the photocatalytic H, evolution activity and durability of the
as-obtained photocatalyst were investigated in detail. The results show that the sample synthesized by sol-gel method is
mixture of Y,Cu,Osand Y,03, while that synthesized by solid state reaction is pure Y,Cu,Os photocatalyst that exhibits
better photocatalytic H, evolution activity. When the concentration of the photocatalyst synthesized by solid state reaction
is 0.8 g/L, the oxalic acid is used as the sacrificial reagent, and the initial concentration is 0.05 mol/L, the highest
photocatalytic H, evolution activity (3.78 mmol/(h-g)) is obtained over the as-synthesized Y,Cu,Os photocatalyst. But
Y,Cu,05 photocatalyst is also unstable in the oxalic acid solution, and can change into Y»(C,;04);2H,0, which will
decrease the photocatalytic H, evolution activity.

Key words: Y,Cu,Os; photocatalysis; H, production; simulated sunlight irradiation
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Fig. 1 TG-DTA curves of as-synthesized metal-citrate
precursors
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Fig. 2 XRD patterns of Y,Cu,0Os photocatalyst

2.1.3 SEM 73#7
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Fig. 3 SEM images of samples prepared by different methods:
(a) Solid state method; (b) Sol-gel method
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Fig. 4 UV-Vis diffuse reflectance spectrum of Y,Cu,Os
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Table 1 Parameters of samples after calcined at 950 C

Surface area/  Pore volume/ Pore size/
MethOd 2 -1 3 -
(m™g ") (mm’g ) nm
Solid state 2.1509 7.240 13.46
Liquid state 0.043 7 0.691 63.26
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ANV TR SRAS DA FRIE UK B D6 451
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Fig. §  Effect of photocatalyst preparation routes on
photocatalytic H, evolution activity (Reaction condition:
photocatalyst mass concentration, 0.8 g/L; initial oxalic acid
concentration, 0.05 mol/L; distilled water amount, 600 mL;

irradiation time, 5 h)
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Fig. 6 Effect of sacrificial reagent type on H, evolution

activity of as-obtained Y,Cu,Os photocatalyst
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Fig. 7 XRD patterns of Y,Cu,Os photocatalyst before and

after reaction
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