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Sonochemistry Assisted Solvothermal Preparation of BiOCl Photocatalyst with High
Photocatalytic Performance
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Abstract: Using Bi(NO;);-5H,0 and NaCl as precursors, ethylene glycol and water as solvent, BiIOCI photocatalysts
were synthesized by sonochemistry assisted hydrothermal or solvothermal method. The as-synthesized products
were characterized by N, physical adsorption,X-ray diffraction, scanning electron microscopy, Fourier translation
infrared spectroscopy  (FTIR), UV-Vis diffuse reflectance spectroscopy (DRS) and photoelectrochemical
measurements. With phenol and methyl orange as the model degradation pollutants and mercury lamp and xenon

lamp as light source, the effects of ultrason irradiation time and the V,./V, ; on photocatalyst performance of the

BiOCI were studied. Results indicated that BiOCIl synthesized under ultrason irradiation time for 60 min and with
V!V of 1/4 showed the excellent photocatalytic activity. With respect to BiOCI synthesized by traditional

precipitation, 3.3 times increase over the ultrason fabricated BiOCl were obtained. The main reasons for the

enhanced activity could be that the ultrason irradiation with appropriate time and suitable V./Vy , might benefit

the increase in surface area and surface -OH groups, and the decrease in crystal size. Moreover, a high separation

efficiency of photogenerated electrons (e7) and hole (h*) was observed over the ultrason fabricated BiOCI.
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Fig.1 XRD patterns of the BiOCl samples prepared in different ultrason irradiation time(a) and with

various ratios of EG and H,O(b)
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Table 1 Specific surface area and crystals size of the samples

Sample Specific surface area / (m*+g™) Crystals size / nm
0(2:3)-BiOCl 8 33.78
30(2:3)-BiOCl 8 37.47
45(2:3)-BiOCl 9 32.83
60(2:3)-BiOCl 8 34.49
75(2:3)-BiOCl 8 38.54
60(0:5)-BiOCl 1 67.85
60(1:4)-BiOCl 5 37.49
60(3:2)-BiOCl 9 34.22
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Fig.2 SEM images of BiOCl samples prepared in different ultrasonic irradiation time and with various ratios of EG and H,0
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Fig.3 FTIR infrared spectra of the BiOCIl samples prepared in different ultrasonic irradiation time(a) and various

ratios of EG and H,0(b)
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Fig.4 UV-Vis spectra of the BiOCl samples prepared in different ultrason irradiation time(a) and with various ratios

of EG and H,0(b)
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Fig.5 Transient photocurrent density responses of 60(0:5)

-BiOCI, 60(1:4)-BiOCI and 60(2:3)-BiOCl
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Table 2 Values of peak photocurrent densities (/my) and transient photocurrent densities (/,;,), and apparent

surface-recombination probability of BiOCl

Sample Loy / (mA -cm™) Ly I (mA-cm™) SPR / %
60(0:5)-BiOCl 6.67x10™ 4.94x10™ 25.9
60(1:4)-BiOCl1 8.31x10™ 7.54x10* 9.27
60(2:3)-BiOCl1 8.17x10™ 6.69x10™ 18.1
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Fig.6  UV-photocatalytic performance of BiOCl prepared under different condition in degradation of phenol: (a) BiOCI prepared
in different ultrasound irradiation time (V;/V, ,=2/3); (b) BiOCl prepared with different ratios of EG and H,0 under

ultrasound irradiation for 75 min; (c¢) Degradation rates of phenol over different BiOCI samples; (d) UV-Vis absorption

spectra of phenol in different reaction time in the presence of 60(1:4)-BiOCl
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Fig.7  Photocatalytic performance comparison of 60(1:4)-BiOCl and BiOCI (prepared by traditional precipitation method) in
degradation of methyl orange (MO) under xenon lamp irradiation: (a) Degradation profiles of MO over the 60(1:4)-BiOCl
and BiOCI (prepared by traditional precipitation method); (b) Reaction kinetics of degradation of the MO over the 60(1:4)
-BiOCI and BiOCl(prepared by traditional precipitation method)
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