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Fig.2 Sampling points in surveyed wastewater treatment plant
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Table 3 Experimental conditions (characteristics surveys of N.O gas emission)
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Run 3 27 1.2

Table 4 Experimental conditions (control experiments for N.O gas reduction
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Fig.7 Relationship between ORPs and nitrification ratios

Table 5 Coefficients of fitted curve and average errors of
nitrification ratio
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P OKALE —0.015 1.9 0.98 3.9%
FEREE —0.013 0.94 0.95 2.8%
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Fig.8 Results of conventional control (Run 4) and N-O reduction control (Run 5) in case of nitrification inhibition



34 MRAtiscEN (ORP)

2 &% NLO #lI T 5K B 58

EREAFE—E L2 12FLEL TS /NS oz,
PEHIE I, MILERE 70% F2EE F ¢ L 23] T
TV, T, BMARTIHEEL VK577
WEEZSNDL, —J, ORP ZHl#EE L L7 N.O
Wﬂ%ﬁfi FEYHIH D 72 0 HIEKE O EIL5% 5
WS, WAL Z B E L 72 T IRIED 60% FEE £ T T
%fbb,_@ﬁm+®%#,MOﬁXE®%k
LolzbkEzbN5b, $72, DO IZWFHoHIHEH TR
THFEBREOHBREZR L2 RS, DO FI#EOAT
X N0 7 R Z i3 2 #lEH KoL ILNETH 2

ZEDIRIBE N,
(2) mH{bfRE

THER SR R WA LIEHE & L 72356 o fl#F 5 % Fig. 9
2R T KR E—EDERGIE T, Fig.9(a)lZR
F i A NHo-N 257\ 13 By L o BRI 77 © b m b
TERD 80% % TS 22w X 912, FhiFEbaz 320t L
TREREZRE L7 NoO IS Tk, fyfbieE
I2& D NO F A OB K TE 5 X9, Fig.7
#ZM L CORP 150 mV ZHIHHEE L7,

0B E Tl INof#E b E5EmrFH—& L,
Z 0%, NO#HIEIE & L CERE 2 HIE L 72, N0
PRI T, ABMOBZ XY ORP B X U
LD L 1L L7z 10 BRI IS AR 2 3 L 72
(Fig.9(b))o ZD#EH, ORP X HAZ?D 150 mV i %
WZHER L (Fig.9(c)), REIL=RI1E 95% FEE & e o 72

(Fig. 9(d))o DO &, FERGVE CTIEIFSAIE~DRAE
I RIZE DL WK o722 812X LT, NLO#
HHE I, DO XFEMEEICHERF Sz (Fig. 9(e)).
NLO #Pfl I TIEMIL2VEE L2z iIc b b 53, F
¥ N0 F AR E AR L 72 (Fig. 9(f)). i
DO 2SfERHIH & i L TR & o lzzb b EZ S
N5,

PERBEHTIE, RO ABROHKIZLD,
TEALERAS 80% FREE & 72 o 720 UHNAE L 20 LR T
FRZZERTETWAA, Fig.6 OfEHE L b, miL=
80% T DO MMEWIE, DO &< LTE5IChMb%E
e X723 a L LB L T, SFH N0 7 AR E I
KEL BB EDGDDL, TNLED, ERE—EDNE
SRR, ERTHRELZ X 5ICRELTHERN
EEZOLNDL, LaL, EXE—ETIE, HARMND
TEIZ X o Iz Eml L 725 b mENIC A %
TAHGENH D, —77, ORP % HIHIFE L L 72 N,O
PIHIEIE Clk, ORPEZMFFT 5 2 & T, N.O A
DA, & HEBL 722 e R DB & R T & B

DB XD, N.O i HI# itz 4 % N0
AT OMANE % BB 5 & T N0 F AR %
MHTEZEEZ SN D, Fig. 10 12 N.O Pl 52
B% (Run 4~7) 2B 25L& FI N.O 7 AN
HOMBRERT, 22T, FHOME L, Run4 5
& Run 6, 7 THtdi %7&%7\7‘~}1ﬂ£ﬁﬁb\to Run 4,

30 2.0 180
25 N"fl\’v“ q | BZORP: 150 mV
= .8
> T
20 =
£ § 1.6
Z 15 M
Z 0 | w4 I
T s 2] gk Rl Bt
—  NoO NI i
0 I I I A A I A A A ]o | | 80 S I v |
0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:.00 18:00
(a) FEANHLN b) ERE (c) ORP
5 P _, 80
100 & eI = & GEEHIE
Al B NoOHIH il m.E “m NLOHNE| &4
80 \é 60
= FHIEER TR 80% ~ -
o 60 F SRl .
& £ = B0 |
L0 82 5
20 | O S 1k ‘R 20
-m- NoOHNH I ;&
0 S 0 I T Y A A El‘-o I T Y A A A A N
0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 ’ 0:00 6:00 12:00 18:00
(d) FH1EEE (e) DO O FHNOHFRTHE

Fig.9 Results of conventional control (Run 6) and N:O reduction control (Run 7) in case of nitrification enhancement
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Abstract

Relationships between treated water and N,O gas emissions in a wastewater treatment plant and
experimental biological reactors 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
amounts of N,O gas emitted from the aerobic reactors were found to have a local maximum value
relative to the nitrification ratio. The nitrification ratio could be calculated within 3.9 % relative error
by oxidation-reduction potential (ORP). Nitrification enhancement or nitrification inhibition to avoid
the local maximum value of N,O gas emission was controlled by the ORP. This method could reduce
the N,O gas emission up to 31%.

Key words : greenhouse gas, nitrous oxide (N,O), oxidation-reduction potential (ORP), nitrification,
control




