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Electrochemical action in the biofilm-electrode autotrophic
nitrogen removal system
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Abstract; Three-dimensional biofilm-electrode reactor was designed and established to remove of the
low carbon-nitrogen ratio nitrogenous wastewater well in the complete autotrophic context. Results
under specific experimental conditions (without any organic carbon source in the influent water, I=
30 mA, J=0.012 mA+cm™*, running period =24 h) indicated that: when the reactor treated the
influent wastewater at a ammonia concentration of 30 mg+L™", the ammonia conversion rate and the
total nitrogen removal efficiency were 90.3% and 70.0%, respectively; when removing the influent
wastewater at the nitrate nitrogen concentration of 30 mg - L™', the removal efficiency of nitrate
nitrogen reached 82.7%. Denitrification efficiency of the reactor was inspected while investigating the
denitrification capacity of pure electrochemical actions in the system. Results showed that, pure
electrochemical denitrification was ca. 10% of the total denitrification capacity of the biofilm-
electrode system for the ammonia-nitrogen wastewater, while no electrochemical reduction and
removal of nitrate nitrogen was noted in the removal of the nitrate-nitrogen wastewater.

Keywords : biofilm-electrode , denitrification, electrochemical oxidation, electrochemical reduction.
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Fig.1 Schematic diagram of the experimental apparatus
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Table 1 The composition and content of the tested water

NH}-N/ NO3-N/ TN/ TP/ iR E/

(mg-L™") (mg-L™") (mg-L7") (mg-L7") (mL-L7")
AKX 30 0 30 20 0.2
THS A K 0 30 30 20 0.2

# SR IR A (NH, ) ¢Mo;0,,-4H,0 1.1 mg-L™",CoCly6H,0 1.6 mg-L™' ,MgS0,.7H,0 1.0 mg-L™!,ZnS0,- 7H,0 2.2 mg-L",
MnCly4H,0 5.1 mg-L™",CuSO,5H,0 1.6 mg-L™",CaCl,»2H,0 5.5 mg-L™" ,FeSO,7H,0 5.0 mg-L™".
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Fig.2 The change of nitrogenous concentration Fig.3 The change of NO;-N concentration
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in the reactor with 30 mg-L™ NH,-N in the influent in the reactor with 30 mg-L™" NO;-N in the influent
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A2 F SR A R B R R X BB K I B A A B SR 2 S i , /K R M 30 mg- L' i AT
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WA 4w RO AR K R A, HE R KRR 9.3% 7247, T A M £ B 22 Rk A 16 IR
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Fig.4 The variation of the nitrogen concentration in the Fig.5 The NO,-N concentration in the effluent and anode
reactor under electrochemical oxidation water under electrochemical reduction
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(1) B AEPIRSE A FR 45000 T REREA R PR R /K , SREA S04 PR S  BUE K AR KR & A Bl
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