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Abstract; Nanoscale zero-valent iron was prepared using the liquid reduction method. The nitrate
removal process by the coupled nanoscale zero-valent iron and autohydrogenotrophic denitrifying bacteria
(nZVI-AB ) system was investigated. Influences of temperature, pH, Fe/N ratio, initial nitrate
concentration, and H, on nitrate removal effect were investigated. The results showed that nZVI-AB
system had excellent efficiency in nitrate removal, and the reaction rate was much higher than uncoupled
systems. The effect of Fe/N ratio on the reaction reduction rate was insignificant, but was significant on
the nitrate reaction products. Under the experimental conditions, the optimal dosage of nanoscale zero-
valent iron was 10 mlL. The removal patterns of nitrate by the coupled system under different pH values
were very close. Temperature had a partial effect on the degradation rate of nitrate in the coupled system.

The higher the temperature was, the faster the removal rate of nitrate was, but the difference was mild
overall. When the initial nitrate concentration was 25 mg/L, 65 mg/L, 105 mg/L, and 150 mg/L, the
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average removal rates of nitrate were 13.64 mg/(L - h), 11.63 mg/(L - h), 16.55 mg/(L + h), and
13.73 mg/ (L + h), respectively. When sufficient hydrogen was provided to the coupled system, the

degradation rate of nitrate was faster than that without additional hydrogen supply.
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Fig. 1 Influence of Fe/N ratio on nitrate removal effect
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