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Abstract: In this study, we investigated reductive degradation of nitroaromatic antibiotic chloramphenicol to

non-effective antibacterial amine product in fed-batch biocatalyzed electrolysis systems (BES) (applied voltage was 0.5 V)
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under low temperature (12+2 °C). The ohm resistance of the whole BES reactor increased when the phosphate buffer

solution concentrations decreased. Efficiencies (Ercap) of chloramphenicol reduction with biocathode (PBS, 25 mmol/L) in
presence of glucose was (86.3+£1.69)% within 24 h and sludge fermentation liquor was (74.1+1.44)% within 24 h. While the
Ercap of abiotic cathode under the same condition was only (57.9+1.94)% within 24 h. It suggested that biocathode could be

a promising technology for reductive biodegradation of nitroaromatic antibiotics-containing wastewater in areas with

relatively low annual mean temperature.

Keywords: biocatalyzed electrolysis systems, biocathode, chloramphenicol, ohm resistance, low temperature
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Fig. 1 Cathodic reductive degradation of CAP under
different conditions.

Table 1 Erc,p and k as well as #,; value under different mode
Abiotic cathode Abiotic cathode Abiotic cathode SFL biocathode Glucose biocathode
(50 mmol/L PBS) (25 mmol/L PBS) (50 mmol/L PBS) (25 mmol/L PBS) (25 mmol/L PBS)

(n=3) (n=3) (n=3) (n=6) (n=6)
Ercap-12 h (%) 37.87+7.47 39.43+8.48 42.414+3.61 48.32+1.64 59.56+2.01
Ercap-24 h (%) 59.62+2.75 62.9+8.73 63.24+1.95 74.1+1.44 86.3+1.69

k 0.0367+0.0013 0.0420+0.0013 0.0525+0.0020 0.0596+0.0026 0.0838+0.0051
ty, (h) 18.88 16.50 13.20 11.63 8.27
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Fig. 2 The impedance of the bioelectrochemical reactor in presence of different levels of PBS buffer (mmol/L) (A,
whole cell) and in biocathode (B, cathode).

F2 TREBBRERESZHT BES RSB RMEMEMEE (R: ARAE, R, HRUEAE)
Table 2 Fit parameters for spectra of the BES reactors at different PBS concentrations (R : solution
resistance, R,: polarization resistance)

Concentration of PBS (mmol/L) R (Q) R, ()
50 59.50 4090
25 87.77 5550
10 186.50 10 440
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Fig. 3 HPLC-MS/MS identification of CAP reductive end product. (A) AM was not detected in the CAP control
sample (0 h). (B, C) AM in biocathode and abiotic cathode effluent at 96 h. (D) AM had the chlorine atoms isotope
characteristic and had m/z of 294, 296, and 298[M+H]+.
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