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Application of catalytic iron for microbial nitrate removal from wastewater

Jieting Ma, Yunlu Chen, Gang Luo¥, Jianxin Nie, Zhigang Guo®, Yan Liu

Shanghai Key Laboratory of Atmospheric Particle Pollution and Prevention (LAP?), Department of Environmental
Science and Engineering, Fudan University, 200433, Shanghai, China, email: 12110740002@fudan.edu.cn (]. Ma),
12300740001@fudan.edu.cn (Y. Chen), gangl@fudan.edu.cn (G. Luo), 1280726745@qq.com (]. Nie),
guozgg@fudan.edu.cn (Z. Guo), liuyan@fudan.edu.cn (Y. Liu)

Received 3 January 2017; Accepted 25 May 2017

ABSTRACT

The present study investigated the application of catalytic iron as electron donor for nitrogen removal
from effluent of a wastewater treatment plant by biological denitrification in anoxic sequencing batch
reactor (AnSBR).When iron is immersed in water, it produces hydrogen gas through the reduction of
protons, which can be utilized by denitrifying populations. The results showed that the TN removal
efficiency was around 30% in the AnSBR with catalytic iron (AnSBR-Fu-Cu), while it was only 12%
in the control reactor (AnSBR-C). Heterotrophic denitrification and autotrophic denitrification were
the main nitrogen removal pathways in AnSBR-Fe-Cu. Higher effluent COD was observed in AnS-
BR-Fe-Cu compared to AnSBR-C, which was consistent with the GC-MS analysis. GC-MS analysis
also showed that not all the organic species were degraded. Furthermore, 3D-EEM and UHPLC-
QTOF were used to characterize the organics in the wastewater, which showed that the addition of
catalytic iron affected the degradation of organics during the biological denitrification process.
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