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Our research topics are as follow:
1) Development of carbon-neutral sewage treatment system

2) Development of an early warning system for infectious diseases based on wastewater information

3) Development of evaluation approaches for the effect of climate change and land utilization change on natural environments

4) Mechanisms of flood wood generation caused by global warming and forest industry declination

5) Waste and wastewater treatment using environmental biotechnologies and microbial community analysis

BEWRARERNA A 7O XADORAR

BEPRAABLEEOHRIERNBEBEINTND, —B
{tZ2% (N20) FZE{RZDOH 300 56 DHIKREBILHRE%E
BU. IPCC DFf%Z LEIZR—RATOAKTEEEMIHES N
3. BEANOBEVWEREWRHAZATH S, N20 DEERD—DIC
FEKLEBZ7OEZINGD, FRELEBEETE / BRERLEOD
EESEVWTHRET D, FBAKLEBEZTS L TORBEER-T
W5,

fEF. BRAKMEBABFBICEIFIEIMETIE. 7OEAZEDLSIC
FEL. N2O BEEMEITZINCOWTERINTE, —A T
REULENO Z0OHDEBRETZ/OLARIFEAEH S TN
BV, Ffeo N2O BEXHMEYICBIZMRIIEAICITONTVS
N —ROICHEDNORETEYICEAIEELIFHEINTS
D, EEKZFALEEOMRIIRSNTNG, ZITRART
&, HIEERRAKSDREBEEMRELVLTAVL., RREGICEITS
Down-flow hanging sponge (DHS) U704 —%FBEWH R
N20 BREZ7OERDBEEEIT o7,

N20 ZEHmMWICHEIFLUTDHS U709 — &2 BE UIciER. 5
ppm N20 U775 —7Tl&. HRHERRE 349 7T N0 BRER 97
+5.4% %. 40 ppm N20 UF 49— Tl 5 A B BEE 3.6 9T
N20 BREE 96+3.4% ZERK Uiz, 300 ppm N0 U705 —T
[EHZAHEER 3 9ICHE VT N0 BREEX 94+1.5% %, 2,000
ppm N20 U7 T % —TId T A HEBRE 18 7T N20 BRER 99+
0.1% ZER Ui, Ffes YPI5—DREUCERLICIE. #5923
HILTBERBRKSHEOEEYMERINEETH DI ENBELSIER T,

Bioprocess for the reduction of nitrous
oxide emitted from anoxic/anaerobic
wastewater-treatment processes

Reducing greenhouse gas emissions is considered an urgent global task.
Nitrous oxide (N2O) is a greenhouse gas with a global warming potential
approximately 300 times that of CO,. It has been reported to increase in
atmospheric concentration at a pace exceeding IPCC predictions,
making it an environmentally burdensome greenhouse gas. One of the
sources of N,O emissions is wastewater-treatment processes, where it is
generated in both aerobic and anaerobic/anoxic treatment processes,
posing a significant challenge in wastewater management.
Traditionally, research in wastewater-treatment field has focused on
controlling processes to suppress N,O emissions. However, there is
limited knowledge regarding processes that remove emitted N,O.
Although studies on N,O-reducing microorganisms are actively
conducted, they often use synthetic substrates as organic electron
donors, and researches using actual wastewater are limited. Therefore,
this study aims to develop a novel N,O-removal process using a down-
flow hanging sponge (DHS) reactor fed with supernatant from anaerobic
sludge digesters in anaerobic conditions.

When the DHS reactor was operated with continuous N,O supply, a
5-ppm N,O reactor achieved a removal efficiency of 97+5.4% at a gas-
retention time of 3 minutes. A 40-ppm N,O reactor achieved a removal
efficiency of 96+3.4% at a gas-retention time of 3.6 minutes. The 300-
ppm N>O reactor achieved a removal efficiency of 94+1.5% at a gas-
retention time of 3 minutes, although the 2,000-ppm N,O reactor
achieved a removal efficiency of 99+0.1% at a gas-retention time of 18
minutes. It was also found that the organic load is critical for stable
reactor operation.

for = 3
BREER iR G5 K# HERIR IR KE
(TEWER RE) (IEMRE FKRE) (D= RREEWRE T
Professor Professor Associate Professor
Yu-You Li Daisuke Sano Daisuke Komori

INS5DUTII—D N0 BRERTY O vILE, BINEBRZERW:
N0 HEREDAEICLDEFMUI. ZDHER. 300 ppm &
2,000 ppm N20 U775 —I&. &K N0 BREEBZER UK
RICHWT, MYT775—HICEH EDRA N0 BHERED 10%
BEDRETN ZzlRELTWZENREI N, 2D ENS,
YT 09—l ARy VIBER N0 BEDRY N20 OKEN SR
BEADBREELNREREICHEESI W cEEZSN,

MEMRBITICEWT nosZ B FeEIdIEDHEINT
W3 OTUs &2 7T Gammaproteobacteria ICELTWz, Fi5
EFEHEEENEEEWV OTU (& Azonexus BICEZKTH oz XY
T/ AT THE SN contigs 59 % & Azonexus D nosZ
EEFIC97-99% DHERM%ZE 9% contigs @ coverage H'&
5L BE>THD, Azonexus ¥ N2O BREDF—FL AV —TH 3
AIREEN R S iz,

The N,O-removal potential of these reactors was evaluated by measuring
N,O-consumption rates using microelectrodes. The removal rates of
300- and 2,000-ppm N,O reactors were approximately 10% of the
theoretical maximum N,O-consumption rates. This indicates that the
dissolution rate of N,O from the gas phase to the liquid phase influenced
the removal rate.

Microbial community analysis revealed that all OTUs reported to have
the nosZ gene belonged to Gammaproteobacteria. The OTU with the
highest average abundance was closely related to the genus Azonexus.
Evaluating contigs obtained through metagenomic analysis showed that
those with 97-99% similarity to the nosZ gene of Azonexus had the
highest coverage, suggesting that Azonexus is likely a key player in N,O
removal.

Fig. 1 DHS reactor treating nitrous oxide.
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