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Study on reductive degradation of para-chloronitrobenzene in water by autohydrogenotrophic microorganisms
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Abstract, Hydrogen-based membrane biofilm reactor (MBfR) that combines hollow fiber aeration and biofilm process is a novel water treatment technology,in which
the hollow fibers serves as a growth-support medium for autohydrogenotrophic microorganisms and as a diffusion unit to supply hydrogen gas to the biofilm without
bubble formation.The feasibility,reduction mechanism and performance of para-chloronitrobenzene (p-CNB) degradation,and the effects of nitrate (NO;™-N) and
sulfate (SO42‘) on p-CNB degradation were systemically investigated.The results showed that p-CNB can be firstly reduced to para-chloraniline (p-CAN) and
subsequently dechlorinated to aniline (AN) by the biofilm with hydrogen as an electron donor.The MBfR could achieve a maximum removal percentage of 96.9% and
removal p-CNB flux of 0.056 g * m-2 « d"X when the influent p-CNB concentrations were 500 pg * L™ and 2000 Mg L1 Bioreduction of p-CNB declined with the
increasing influent concentrations of nitrate and sulfate,and this indicated that p-CNB bioreduction was inhibited by denitrification and sulfate reduction.The inhibition
on p-CNB caused by nitrate or sulfate was mainly attributed to the competition for hydrogen as the electron donor and the toxicity of denitrification or sulfate reduction
byproducts for dechlorinating bacteria.Analysis of electron-equivalent fluxes further revealed the strong hydrogen competition inhibition on p-CNB bioreduction when
the hydrogen availability was limited for denitrification or sulfate reduction consuming more electrons.
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