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Abstract:  Bacillus subtilis was inactivated by ultraviolet light-emitting diode (UV-LED) combined
with sodium hypochlorite, and the inactivation performance of UV-LED and chlorine alone was analyzed.
Synergistic effect existed in the UV-LED/chlorine system, and the inactivation performance was much
better than that of UV-LED and chlorine alone. Protein dissolution, dark repair and cell surface structure
showed that the produced free radicals damaged the outer structure of the cell, leading to the entry of

hypochlorous acid molecules and hypochlorite ions into the cells, while the damaged cells were more
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susceptible to UV penetration. The combination of the two actions caused DNA damage and ultimately

inactivated the bacteria. In addition, the contributions of UV-LED, hydroxyl radical, chlorine, chlorine

radical and hypochlorous acid to UV-LED/chlorine inactivation were evaluated, and it was found that the

contribution of UV-LED and hydroxyl radical was larger.
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Fig.1 Schematic diagram of UV-LED device
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Fig.2 Inactivation rate of Bacillus subtilis by different

disinfection methods
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