BIET W40 UE - 5533% - 1996 (Proc.of Environmental Engineering Research.Vol. 33, 1996)

(32) HAMES R ERICE T 5 HRILEROFLE
Production of Nitrous Oxide in a SBR-type High Load Nitrogen Removal Process

MRES T, MEHE
Yoshitaka MATSUO and Yuji OKAYASU

ABTRACT : Nitrous oxide (N20) production by nitrification and denitrification is a subject of current concern
in environmental engineering ; it is a global warming gas and possibly involves in the decay of stratospheric
ozone layers. Nitrification and denitrificatin has been most extensively applied to nightsoil treatment in Japan.
Accordingly, to inquire into possibilities of N20O production in the nightsoil treatment, we operated a lab-scale
reactor in a mode mimicking the SBR type high load nitrogen removal process, a prevalently used technology in
the nightsoil treatment. The mode of operation features a high volume loading of nitrogen (0.8 g/L/day). a high
biomass concentration (15-20 g VS/L), a high reactor temperature (33 °C ) and a short cycle (30 minutes).

The yield of N20O-N per nitrogen removed was less than 5 % under steady conditions but it reached 20% at
the time nitrification rapidly improved after the accidental deterioration. Besides the reactor operation, we con-
ducted batch tests to search for the mechanisms of the N20 production. Results of the batch denitrification tests
showed that nitrite was more prompt to emit N2O than nitrate. The gas, however, was produced even by nitrate
reduction under acidic conditions. The phenomena apparently resulted from the different pH dependency of the
rate for nitrate, nitrite and nitrous oxide reduction.

KEYWORDS ; Global warming, nightsoil treatment, nitrification and denitrification, nitrite, nitrous oxide, SBR.
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