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Nitrogen Removal Characteristies and Analysis, of Microbial Commumty

Structure in an IEM-UF Simultaneous Separation and Denitrification System

: F
LIU Zi-qi', ZHANG Yan'", MA Xiangsshan?,iZHANG Bo-kang', CAO Meng<jing' ; CHEN Chang-mihg'
(1. Key Laboratory of Beijing for Water| Quality Science ands Water Environment Récovery, Engineering, Beijing Umver'sny of
Techno]ogy Bel]lng 100124 China; 2. Bel]lng General TV[_}l'lllClpal Engineering DpSIgn and Rej_earch ‘Institute Co. , Lid., Bel]l}l;lg
100082, Chma) ’ J Y 4".{ F ! i - m——— “,_1-':"
Abstract: A system that combines an fon exchange memb'i‘ane and ultrafiltrati‘dn.ﬂﬂ'{embrane ( IEM-UF) to form a“simultaneous
separation and|denitrification system was proposed for domestic sewage with a low catbon/nitrogen ratio. The removal of nitroge'rf"and
COD in the system was' studied under a three phaqe operating condition. The charagteristics of the microbial community in each reactor
were 4ndlyzed using metageénomics. The results show that the- dve_,rage rate of ammonia nitrogen enrichment in the separator reached
above' 116. 4% #lien fhe Slrrent intensity was'0. 2 A. When thie system was at C/N 2. 80 and operating well, the average removal rates
of COD and TN reached above 90% and 50% , Iespectlvely The maximum removal rate of TN was above 65.4% . The results of
metagenomics showed a genus of phylum Nitrospirae ( Nitrospira) and a genus of phylum Proteobacteria ( Nitrosomonas) , with the
proportions of 12.23% and 2.31% , respectively. In the denitrifying reactor, Dechloromonas, Thauera, and Azospira were detected in
the proportions 4. 57% , 1.76% , and 1.03% , respectively. These proportions were far larger than those of other bacteria in this
reactor. Meanwhile, the presence of iron autotrophic denitrifying bacteria increased the denitrification efficiency of the system.

Key words :ion exchange membrane; ultrafiltration membrane; biological nitrogen removal ; low C/N ratio wastewater; metagenomics
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Table 3 Statistics of some microorganisms at the genus level
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