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Abstract [ Objective] To study the removal effect of iron-carbon mixed fillers on nitrate nitrogen in a reservoir in East China,
physicochemical and biological method are combined to construct a coupled anoxic denitrification system with different fillers.
[ Methods ]  This experiment designs that Zero valent iron ( ZVI)-iron-nickel-chromium alloy-microbial community ( ZVI-FCN)
reactors, ZVI-carbon-microbial community ( ZVI-AC) reactors, ZVI-microbial community ( ZVI) reactors, and microbial community
(ME) reactors were established to purify simulated reservoir surface water with a nitrate nitrogen mass concentration ranging from 15. 4
mg/L to 16. 1 mg/L in the laboratory. Cathode materials were optimized through experiments, revealing the influence of the ratio of
chemical oxygen demand to total nitrogen ( C/N) on the outflow quality of the reactors. High-throughput sequencing was also
conducted. [ Results] The experimental result indicated that under the same C/N ratio, the outflow water quality from the ZVI-AC
reactor was the best. When operating with glucose as the carbon source, at a water temperature of (22+3) °C, a C/N ratio of 3.0,

and a hydraulic retention time of 3.0 hours, the outflow water quality from the ZVI-AC reactor was optimal. At this time, the mass
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concentration of nitrate nitrogen in the outflow was below 2. 0 mg/L, the mass concentration of nitrite nitrogen was below 0.4 mg/L,

the mass concentration of ammonia nitrogen was below 0.9 mg/L, and the total iron mass concentration was below 0.2 mg/L. All

indices of the outflow met the requirements of the Environmental Quality Standards for Surface Water ( GB 3838—2002 ). High-

throughput sequencing identified the impact of microelectrolysis on the microbial community structure of the reactor. [ Conclusion ]

Anoxic iron anode microelectrolysis can provide electrons for denitrification, further promoting the denitrification process, while

reducing the accumulation of nitrite nitrogen and controlling the permanganate index within the limits value of the Environmental Quality

Standards for Surface Water ( GB 3838—2002). Based on high-throughput sequencing research, the presence of ZVI can enrich

Azohydromonas, and anoxic iron anode microelectrolysis can further enrich Azohydromonas, making it the dominant bacterial genus. At

the same time, there are a large number of denitrifying functional bacterial genera and nitrifying bacterial genera, promoting nitrogen

metabolism within the system’s microbial community and thus improving the denitrification effect.

Keywords nitrate nitrogen (NO3-N) ; nitrite nitrogen (NO,-N) ; iron carbon microelectrolysis; carbon/nitrogen ratio (C/N) ; high-

throughput sequencing
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Fig. 1 Schematic Diagram of Reactor
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Tab.1 Conditions of Four Sets of Reactors and Packings

T H WY HiEY B 1t FERI IR
ZVI-FCN )% %% ZVI 2 58 BRI AW 20: 1 RIS U
ZVI-AC % ZVI 22 FE R IR AW 20: 1 AT e

ZVT IS 2% HIHFE ZVI # AT e
ME J% )3 #% RIFLFEAT AT 41 4 R AT A

AR, I S AR B R i/ 46 Pl + SR B L 3
W HEICR) B AR TR B K BROK oK Bt

W 2 fiw,
F2 EABERHSREREREFKEMRKARERE

({4 mg/L)
Tab.2 Each Component Mass Concentration in Raw Water
and in Reservoir Surface Water ( Unit; mg/L)
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Tab.3 Requirements of Each Component Mass Concentration
in Outflow (Unit; mg/L)
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Fig.2 Trend of NO;-N Mass Concentration in Outflow with Time
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Fig.3 Trend of NO;-N Mass Concentration in Outflow with Time
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Fig.4 Trend of Permanganate Index in Outflow with Time
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Fig.5 Trend of Ammonia Nitrogen Mass Concentration in Outflow with Time
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Fig. 6 Trend of Total Iron Mass Concentration in Outflow with Time
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Tab.4 Bacterial Abundance and Diversity

A SR Chf‘l(,)l Sim[?:son Shan‘r,mn Oh.server%
Fif iR EfaR species THEL

R1 2323.34  0.994 262 9. 035 99 2248.4

R2 2478.64  0.991 154 8.967 67 2471.4

R3 2119.22  0.994 642 9.032 36 2 005.6

R4 2697.70  0.992 510 8.948 45 2615.4

12, R WO R R S A R 2 AR v 1) o B
{2 BRI i P, A 2 IO % A 9 B 52 i AT, T A
A ZVT W) 22 R R AR 7% 1 F o 55 4 A RE AR Y
Simpson F1 Shannon FEECKEHI[R] , 28] ZVI ol
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i, ZVI-AC JON g T RE 7% ~F 5 B AR RV 2 A1k
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