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Enhanced Denitrification by an Anammox System Combined with Heterotrophic Denitrification
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(Schematic Flow Diagram of Experimental Apparatus)

Table 1 FEBRSA:
(Experimental Conditions)

_ HRT (1]
WS R

BODE& 1L & TFEYIRAE Total
1 2.4 12 26.4
2 1.2 8 26.4
3 0.8 6 26.4
4 0.6 4.8 26.4
L 2.4 24 26.4
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Table 2 ZEERE R
(Summary of Reactor Performance)

‘K BODEL 1L (T BAR 22) TFEY Y RLEK BROICERT S
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NH4—N NO,-N NO;-N NH4-N NO,-N NOs-N NH4-N NO,-N NO;-N [mg/L]
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Enhanced Denitrification by an Anammox System Combined with Heterotrophic
Denitrification

Haruka Shibata, Masahiro Tatara and Yoshiyuki Ueno

The anaerobic ammonium oxidation (anammox) process is emerging as an efficient and
cost-effective alternative to the conventional processes of removing nitrogen from ammonia-
rich wastewater. The anammox reaction, however, produces a certain amount of nitrate as a
by-product, which requires further treatment to reduce the nitrogen concentration. This study
examined the removal of nitrogen from nitrate, which accumulates in the anammox process by
the heterotrophic denitrification reaction (HD) using organic compounds originally contained
in influent as electron donors. Wastewater from the thermophilic digestion process of a brewery
was used as influent. The experimental system was composed of a single partial nitritation
/anammox (PNA) reactor and pretreatment reactor for BOD reduction before the PN/A reactor
in a series. The reactor capacity ratio was 0.1 HD/PNA. A part of the effluent from the PNA
reactor was flowed back to the pretreatment reactor at a recirculation ratio of 1 to 4
backflow/influent (B/I). Nitrate concentration reduced as the recirculation ratio increased, and
the maximum nitrogen removal efficiency (NRE) was optimized at a recirculation ratio of 3 B/I,
reaching 92.1% by this combination process, a 14.6 percentage-point enhancement compared
with 77.5% in the system without recirculation in the flow path.
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