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Sterilization of Escherichia coli in Water by Activated Persulfate
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Abstract: Escherichia coli (E. coli) in water was killed by sulfate radicals (SO, + ) produced by
potassium peroxymonosulfate ( PMS) activated by ferrous ions ( Fe’* ). The influences of unactivated
PMS, Fe’" concentration, initial pH value, types and concentration of different complexants on killing
efficacy were explored, and the sterilizing mechanism was briefly analyzed. The results showed that the
unactivated PMS had limited ability to kill E. coli. When the concentration of PMS was 1 mmol/L, the
logarithm removal rate of E. coli was only 1.4-lg. When a proper amount of Fe’* was added, the sterilization
effect of E. coli was significantly increased. When concentrations of PMS and Fe’* were both 0.3 mmol/L, the
logarithm removal rate reached 6.3-lg. However, excess Fe’* would inhibit the sterilization effect. The initial
pH value of the system had a significant influence on the sterilization effect, and the logarithm removal
rate decreased with the increase of pH value. The addition of citric acid or EDTA in the PMS/Fe’*
system would both lead to inhibitory effect, while the addition of a proper amount of potassium
pyrophosphate would promote the sterilization effect. Sulfate radical first destroyed the cell structure
which led to cell membrane rupture. Then, cellular contents were oxidized and destroyed which
eventually resulted in cell death.
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Fig.2  Effect of types and concentration of complexants on

killing efficacy of E. coli
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Fig.3 Live/dead assay image of E. coli before and after
disinfection
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Fig.4 SEM images of E. coli before and after disinfection
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Fig.5 Effect of PMS/Fe** system on microbial removal
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