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Effect of Dry and Wet Environment of Ball Milling on Visible Light
Catalytic Performance of Sulfur-Doped Carbon Nitride
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Abstract: The photocatalytic activity of in situ sulfur-doped g-C;N, was improved by simple and green ball
milling using thiourea as raw material. Its structure and optical properties were characterized by X-ray diffraction,
scanning electron microscope, elemental analysis, X-ray photoelectron spectroscopy, UV-Vis diffuse reflectance
spectroscopy and photoluminescence spectroscopy. The visible light photocatalytic performance of ball milled
sulfur-doped g-C3;N4 photocatalyst at different solvent ratios was evaluated with methylene blue as the target
pollutant. The results show that the specific surface area and the number of reactive sites of the sulfur-doped g-
CsN, photocatalyst after wet ball milling are increased, and the band gap also increased appropriately, resulting in
enhanced redox capacity. In addition, the surface defects of the sample after wet ball milling were reduced and
the degree of polymerization was increased, which promoted the effective separation and transfer of photogenerated
electron-holes. Therefore, the recombination rate can be lowered, and the degradation performance of the sulfur-
doped g-C;N, photocatalyst improved synergistically. The degradation rate of methylene blue in the wet ball
milled sample was 1.5 and 3.6 times higher than that of the without ball milled sample and the dry ball milled

sample, respectively.
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Fig.2 SEM images of (a) SCN, (b) BM-SCN-0, () BM-SCN-1 and (d) BM-SCN-2
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Fig.3 TEM images of (a) SCN, (b) BM-SCN-0, (c) BM-SCN-1 and (d) BM-SCN-2
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Table 1 Nitrogen/carbon atomic ratio and amount of
sulfur in the SCN and BM-SCN-x samples

Sample Atomic ratio of N/C Mass fraction of S/ %
SCN 1.52 0.35
BM-SCN-0 1.53 0.39
BM-SCN-1 1.50 0.33
BM-SCN-2 1.51 0.19
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Fig.4 EDS images of SCN

% 2 SCN #1 BM-SCN-x # @E L RE R EHFAER FLEM MB R A E

Table 2 Surface area, average pore volume, pore size, adsorption capacity for MB of the SCN and BM-SCN-x samples

BET surface Average pore Adsorption capacity
Sample Pore size / nm
area / (m*- ™) volume / (cm’+ g™ for MB / (mg-g™)
SCN 15 0.01 11.32 9.50
BM-SCN-0 5 0.06 14.20 8.69
BM-SCN-1 35 0.13 13.84 32.24
BM-SCN-2 26 0.08 11.62 29.88

Operating parameters of absorption experiment: catalyst dosage 1.0 g-L™, initial MB concentration of 40.0 mg-L™" and reaction time

of 48 h
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Table 3 Molar ratio of N2/N3 for SCN and BM-SCN-x samples

Sample Peak area of N2 Peak area of N3 Molar ratio of N2/N3
SCN 7 647.61 5 393.06 1.42
BM-SCN-0 7201.26 5 479.64 1.31
BM-SCN-1 9 095.10 4 625.87 1.97
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