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12 H 2% |2010/12/1 16~ | 133 1,520 404
12 A 3% 12/2 14 ¢ 11.8 L 21 202 206 1,700 474
2R 1% w01L/2/20 128 11.7 1,940 45.6
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Fig.1 Time-averaged profiles of N>O gas emission rates and water qualities in the wastewater treatment plant

Table 3 Nitrification ratio, time-space averaged NO»-N concentrations and N,O gas emission coefficients

4 HF £ R R R 7) [%] | NOoN 4T3 [mgN/L] | N.O 7 ZHEHREL [gN.0/m?]
2009 4 9 A 3% 9H 98 0.07 0.076
2009 4 11 A 3% 111 97 0.07 0.011
20104 2 A 3% 2H 60 0.43 0.300
2% 121 2% 72 0.30 0.132
2010127 3% 12 H 3% 88 0.25 0.107
1% 2H1% 58 1.08 0.696
20114 2 A 2% 2H2% 39 0.95 0.433
3% 2H3% 68 1.28 0.965
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Fig. 2 Relationship between time-space averaged NO,-N concentration and N.O gas
emission coefficients on two consecutive days in February (the top of the error bar
means the results on the 1% day and the bottom means the results on the 2" day)
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Table 4 Influent water qualities, N.O gas emission coefficients, and effluent water qualities on two consecutive days in February

AR T ATK A K JUBZVIS . .
53 JAGiE | BOD DOC BOD TN | NH-N | PO~P | NOsN Nzogﬁgﬁiff&
[m?/h] | [mg/L] | [mgC/L]| [mg/L] |[mgN/L]|[mgN/L] | [mgP/L] |[mgN/L]
2H (1HH) 250.0 96.8 43.3 67.3 277 24.3 24 6.5 1.040
2H 2HH) 287.0 947 22.0 574 235 21.2 2.0 6.4 0.440
(RT4ELE [%]) (115) (98) (51) (85) (85) (87) (83) (98) (42)
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Fig.3 Effects of distribution ratios on the nitrification treatment
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Fig.4 Time profile of total amount of N;O gas emission and evaluation indexes
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Table 5 Correlation values between each evaluation index and amount of N.O gas emission (time delay of total amount of N.O
gas emission against each evaluation index : light gray shading means 2 hours, dark gray shading means 0 hours and no
shading means —2 hours)

2% | 2H17 | 202% | 202k | 2h37 | 2037 | o
HA L2R2A\V12A3KR ] (ym) | enm | amm | eom | anm) | ecan | T
NOwN Tl | 083 047 083 081 099 033 082 083 074
NO.N PR | 006 094 057 072 072 0.20 063 0.79 058
NHN (iF45) | —042 038 | —079 | —058 | —070 | —045 | —063 | —023 | —o042
NH N (fF&7) | —043 043 | —076 | —064 | —071 | —o02z | —06l | —o0dl | —o04z
NH N (ff45) | 086 033 0.80 084 069 032 073 082 063
NH-N (4F5.7) 079 | 063 0.82 083 054 037 0.84 093 0.72
WitE (Fa5) | 066 | —027 081 083 059 0.20 077 074 0.54
iR (a7 | 062 | —043 0.90 074 073 0.20 078 071 052
ey 088 035 0.87 0.79 086 074 0.79 072 075
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Abstract

Relationships between treated water and N,O gas emissions from multiple tanks in a wastewater
treatment plant using the aerobic-oxic activated sludge process were investigated to develop a
control method which reduces N,O gas emissions from water treatment processes. The N,O gas was
emitted from aeration tanks during nitrification and the coefficients of N,O gas emission correlated
with R=0.95. Increasing the ratio of the aeration amount in the upstream part of the aeration tank
caused higher nitrification efficiency and lower accumulation of NO,-N. The product of NO,-N
accumulation and air/wastewater ratio correlated with R=0.83. This verified that the control
method using both of these values as control indexes and optimizing the distribution ratio of aeration
can affect the reduction of total greenhouse gas.

Key words : greenhouse gas, nitrous oxide (N,O), energy saving, nitrification, control




