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Effect of Chelated Iron on Nltrogen Removal Effic1ency and Mlc’roblal

Commumty Structure in the Anaeroblc Ferric Ammonlum Odeatlon ,

LIAO Hong-yan'?, SONG Cheng', WAN Llu—yang , SHI Shao-peng' ™, WANG thg ' "Q'ﬂ.
(1. Research Center for Process and Preventlon of Whter Pollution, Chongging Instjtute of Green and Intelligent Technology, Chmebe

Academy of SClence,s-, Chongqlng 400714, Chlna 24 Unlversny_of Chinese Academy of Scwnces" Bei]mg 100049, China)
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Abstract; In order tojunderstand the characte_rlstu‘@ 19téract10n% of the microbial commumty (}prln\g the anaerobic ferric ammonmm
oxidation (FEAMMOX) process, this study investigated the effects of various forms of chelated i iron ont nitrogen removal efflcleney dnd
microbial commumty structure. After 77 days lof rfeactor operatlon the removal efﬁcwﬁ‘cy of totals hitrogen was 83.32% for_the" ferric
humate group,|43. 67% for the ferric citrate group, 55.07% for the ferric sodium ethylene diamine tetraacetate group, and 124 65%
for the fertic ammoni@im triacetate group.| After the/experiment; the abundance of denitrifying bactetia Comamonadaceae in ferric
humﬁe gréup was 17 57%g=the abundance of ClostrLdLum in. fen}c citrate group was 47.70% ; and ‘the abundance of denitrifying
bacteria Thermom’fmas in the ferric sodium ethylene dlamme tetrancetate group was 20. 11%. This indicates that ferric humate is a more
effective glectron acceptor for the FEAMMOX process. The result of function prediction shows that the iron, sulfur, and nitrogen cycles
are all dlosely related, with iron and sulfur metabolism playing an important role in nitrogen removal. In the humate group, iron
respiration and the nitrogen cycle are more strongly correlated than other groups. Co-occurrence network analysis showed that the
keystone species in the FEAMMOX process is Tessaracoccus.

Key words: anaerobic ferric ammonium oxidation ( FEAMMOX ) ; denitrification; community structure; function prediction; co-

occurrence network ; keystone species
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Table 1  Denitrification of wastewater by FEAMMOX
BRIR A/ mg-L™! g7 HBAER/ %  BAER/ % Bl d pH ik
Fe(OH), 60 NO; 40.71 —D 8 4.5 [11]
FeCl, 50 NO; 31. 04 — 4 7.5 [12]
FeCl, 100 NO; 80. 00 71.80 160 4.5 [19]
Fe(OH), 75 NO; 33.78 22.60 10 4.6 [20]
BRE 36 NO; FIN, 12.90 6.10 10 7.1 [21]
Fe(OH), 400 NO; — 20. 10 40 — [22]
Fe,0, 400 NO, — 11.30 40 — [22]
JE B Rk 400 N, 83. 68 83.32 77 7.0 A5
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