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Performance and Mechanisms of Advanced Nitrogen~Removal via FeS-drlven
Autotrophic Denitrification Coupled with ANAMMOX 'w

MA Jing- -de' PAN Jian-xin' , LI Ze- mln WANG Yi- —xian' , WU Hai- shen* WEI Chao-hai'* -
(1. School of EnVlronment and Energy, South Chlna Umvprsu;y-nf Technology, GUangzhou 510d06 Chma 2. School of Blology and
Biolégical Engme‘ermg, South China University of Tephno].ﬁgy, Guangzhou 510006, Chmd) » :

Abstract; Synergy among members of complex” mlcroblal €ommiunities in the transformation of elements is a key ecologlcal regulatlon
strategy in natyre. Making full use of this phenomenon and’achieving functional cornb(?latlon% of “different microorganisms may have a
significant, effect on developmg new wastewatet treatment processes; In this study, mtrogen containing pollutants were apphed in a
statie #bdtc}‘l experimént. The dosage of FeS the fatiol of NOf -N/NO; -N, and the ratio of ANAMMOX ( AN) to autotrophic
denitrification ( AD) | biomass were the cont{oﬂed ‘reactiun"é(.)_r‘l_dﬁions. The cooperation mechanism resulting from the metabolic
complemenfation’of AN and AD is discussed, and the conedpt of a (AN + AD) \_, nitrogen removal process is proposed. This study
showed that the excessive dosage of FeS could ensure the more thorough reaction of AD without significantly affecting the metabolic
activity/6f AN bacteria. A complex microbial community was involved in the competition for metabolic substrates when the proportion of
NO, -N in the electron acceptor was increased, resulting in a negative impact on the removal of TN. The increase of AN biomass
contributed to the strengthening of the cooperation between AN and AD. When the stoichiometric ratio of NH, -N to NO; -N was less
than 0. 85, TN could be completely removed. The results showed that a more effective wastewater treatment process may be established
by understanding the interactions between microorganisms, and by manipulating or regulating complex microbial communities. This
could achieve the efficient removal of pollutants under low material consumption conditions.

Key words: iron sulfide; anaerobic ammonium oxidation ( ANAMMOX ) ; autotrophic denitrification; coupling effect; total nitrogen
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