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Abstract: In order to clarify the interference effect of multiple coexisting pollutants on the degradation of target pollutants during the
irradiation treatment process of complex wastewater, a multivariate pollution model was constructed according to the composition of
typical antibiotic wastewater, and radiolytic degradation experiments under different conditions were designed. The results showed
that ionizing irradiation could effectively improve the water quality of cephalosporin antibiotic wastewater. After irradiation at 5kGy,
the COD and TOC of the pollution model decreased by 15.4% and 13.9%, respectively. The degradation percentage of the target
pollutant cefotaxime sodium (CTX) in pure aqueous solution reached more than 93%. The coexisting compounds in the pollution
model all have a certain degree of interference effect on the radiolytic degradation of CTX, and there is no significant correlation
between the intensity of the interference effect and the relative concentration. After irradiation at 5kGy, the degradation percentage of
CTX in the pollution model was 11.8% lower than that in pure water. There were differences in the interference modes of CTX
degradation when the coexisting substances existed alone (binary model) and at the same time (multivariate model). Benzothiazole,
thiourea and MIBK had the greatest influence on the degradation of CTX when existing alone, of which the interference effects Ak,
were 0.18, 0.14 and 0.12, respectively; while thiourea, benzothiazole and xylene had the greatest interference effect on the
degradation of CTX when existing simultaneously, the de-interference effect Ak, were 0.22. 0.17 and 0.03, respectively. The
sequence of the reaction between different compounds and free radicals and the interaction between the coexisting substances have a
significant effect on the degradation of CTX.

Key words: advanced oxidation processes (AOPs); real wastewater; competitive reaction; benzothiazole; thiourea
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Fig.1 The water quality change of the pollution model during

the irradiation treatment process
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