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Fig.1 Conversion of nitrogen in autotrophic

denitrification process by strain T.

denitri ficans utilizing FeS
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Fig. 2 Concentration changes of NH/-N and bacterial
protein in autotrophic denitrification process
conducted by strain T. denitrificans utilizing

FeS
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Fig.4 XRD patterns of the precipitate in the
experimental group and the control group

before and after the reaction
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Tab. 1 Kinetics of denitrification reaction under different

amounts of FeS

m(FeS) /g ki/(mge (Led™D ky/(mg e (Led™D
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Study of autotrophic denitrification process conducted

by Thiobacillus denitrificans utilizing FeS

ZHOU Xiang, ZHANG Yu',

SUN Chaoyue,

SU Zhigiang, SUN Lijian

( Key Laboratory of Industrial Ecology and Environmental Engineering, MOE, Dalian University of Technology,

Dalian 116024, China )

Abstract: The autotrophic denitrification reaction with ferrous sulfide (FeS) as the electron donor

plays a significant role in nitrate removal in water body. The strain Thiobacillus (T.) denitrificans

ATCC 25259 is novelly applied to investigate the process of autotrophic denitrification with FeS as
substrate. The results exhibit that NO, -N (30 mg * L") is finally reduced to N, by T. denitri ficans

utilizing FeS as the sole electron donor. The elemental sulphur in FeS is converted to SO} via

autotrophic denitrification, whereas the elemental iron is precipitated with PO}  as the form of

Fe; (PO,), « 8H,0O. Besides, according to the fitted curves, this autotrophic denitrification process is

demonstrated to accord with the zero-order kinetics (R*>>0. 93). As the rising amount of FeS, both

the reduction rates of NO, and NO; increase. Additionally, the reduction rate of NO; grows even

more sharply, which accounts for the improved accumulation concentration of NO, as intermediates.

Key words: Thiobacillus denitrificans; ferrous sulfide (FeS); autotrophic denitrification; reaction

dynamics



