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Preparation and Properties of Molybdenum Photocatalytic Antibacterial Materials

Xia Zhenhao, Tang Xiaoning, Zhang Bin, Li Yang, Yao Xiyan
(Kunming University of Science and Technology, Kunming 650500, China)

Abstract: With sodium bicarbonate and sodium silicate as silica materials, molybdenum ions were loaded onto silica gel surface by sol-gel
method to prepare antibacterial molybdenum silica gel. The best preparation conditions were obtained by single factor experiment. XRD, ICP,
SEM, EDS, XPS and BET were used to characterize the crystal structure, ion concentration, apparent morphology, loading form and specific
surface area of the material. In addition, the antibacterial properties of the samples were tested by plate coating method. The photocatalytic
effect of the composite was investigated by observing the degradation of methylene blue solution under different light sources. The results
show that molybdenum photocatalytic antibacterial material is successfully prepared without changing the structure and morphology of silica
gel, and the bactericidal effect on Escherichia coli under the best preparation condition is over 99%; 98% of the dyes can be degraded after
240 min of continuous irradiation with ultraviolet light, while 93.5% after 360 min of continuous irradiation with visible light. Finally, the
antibacterial mechanism of photocatalysis was discussed based on the results of characterization and detection, which proves that the main
sterilization method of the material is reactive oxygen species sterilization.

Key words: antibacterial silica gel; molybdenum; photocatalytic antibacterial mechanism
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