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Fig.1' Activated sludge treatment using ceramic
membrane

9, EWPOCHERE D SIEEHREZROKL, £ 7
IV ZEANERASE Do BT & o TEILELT Ok
FOHDEM L 72ERKE, El L %W IEEGIRIC S
HESN D, EBEAKITHEHO L, BT 5. BE sl
Zipo 72l (R (Y PUCHERTERA &Rk
ENDo AL A S OREHRE T I v 7D



F4RE [EICAL 85174 #2- 34605 (2012) 91

5 DiRHETE IR & o THEY SN O MLSS ##E O
MR SN Do 72, HEYRULHE % T8 D
BAsZeT, e THiteztr) 2Lz HIEL

TWwb, T/, RILZEIZL o TE, KBRITEEET,

B AN BT B REEMAERE L TOAEMTH S
EEZOND, T2, 1Q BWBATKZ AL 2
ZET, WHILB T A AT DR 1 QMY
o3& e ) BBt T OB EE D T icATh s &
bbb, TD, AR O K Y%,
NH,"-N B, KWk bEd, BUKEodaEds
HAIN b, T2, EHSDP T EHHROBKIZ X
LB ERTIX, B#l7 Iy 7 A 3m/d U ETHEk
ATV DD 6 B < fkfe L CEfin T & 5 2 & SRR
ENTW5EY,

FIZB VT, IWA EHHRE TV 2 @A
LT, BEOWHIEE, o Ty A7 A% v
726 o NH, -N & A#%Y (CODe) DK H D
BEREZITo720 72, MAREHRIFORAS
BRI R - 725 A& O AKF O NH, -N & %Y
(CODc,) DR, f# LBt ToORBEEIZO VT
Sl 24TV, MR CTHhoTb Iy FrH v ATF4%
WH L 7235A 1A Ry R NH, -N 2D WA
RED MRS 21T - 72,

2. EMEBRETIVERWLKETAE

2.1 HE

HHY (COD %) Bk @Rz kE (Wb, B
%) ARETLIENTELEEHIRET IV No. 1
(ASM1) # W<, BEfFoREGEE, a7 o4
VAT A EHWEAO NH S -N & A (COD)
DR OIREE I 21T - 72,

2.2 MIEHARKS L URISEARNTDRERTE
ARIFZETIE, 20060411 H9H~11 H10 H (X
Br) & 2006 4E 12 A 13 H (FEREE) (28I S 7z,
VL8 DA TR T KALEL C O K ORI K D
=, T-NEE, NH,'-NigE, BODgEEOT—% %
M L7201 (Fig.2). COROEKNEX, 18 mm

THY, BLLIHHBRHLEBER TNz, E72,

RARDMAKEIX14Q THo720 T2, ASM Tl
HHEMERE %, CODox HWTHET /D, 22T
BOD Ofitii2 1.8 # 21 72fi % CODe DR & L Tw»
A, F ZOREWTIIHER 7 7 —A N T T v
VAR T A ENTETY, BN T LA R
IR SNz D20, EHEHRET NV TESE
FICHDLBEFUEROFGEHET HBICIE, BXR
B RECIIFE CEEE Lo,

BEBEY S O5 X, Table 1128 L7z, #Eo

LIRS Tl E & L7z CODAE O VX1 2 H & 7 & &
BT B, WibBAKOWRESZE LT, &9
FRVER B T2 0 I BE Ss & B 55 1A B
XshS, W L 2 WEEY) TREREATE A B
WS, FREAEEERY X, EEXEMNE Xend'd
Fohsd, /2, ABFETHSRE LR TIE, HiE
77 —=ANT Ty AR ING o770, f
T K COEFREWNZ G D 5 K GHEY 5 DI REHE]
EHREEREE - AR QIC—EE LCRETNEZB S
hotze F72, FEMWAENCHEREDY 30 Hkfe L 72 &K
E L CKEFM AT, RISHENO S E RIS, T
TKIERE DS EHRAE IS e o 72 S E TR L T20 F D1,
3l HHICKM A -7z LT, WARKOEETF%
To72

o EHE a-FRHRE —e—BXHRE
2 a | II'
15
1 A\
05 \ /7

0

o

v

=
o

RE(xQ
B & (mm/h)

=
«

N
o

0:00 4:00 8:00 12:00 16:00 20:00 0:00
22

e AR 0 IEREF

o[ El I- i
= 20
~
Z
E 15 = .
4 \.1‘_"_/
% 10 -
Z
z
B 5

0

0:00 4:00 8:00 12:00 16:00 20:00 0:00

¢

—a— FRE —a— BEREF

A
i 100
E
" 75‘ R
E 50
o
2]
25
0
0:00 4:00 8:00 12:00 16:00 20:00 0:00
S F]

Fig.2: Flow rate (a), NHs*N (b) and BOD (c)
concentrations in primary effluent in a fine day
and a rainy day with precipitation!V12
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Table 1: Composition of individual organic
matters?1¥ (measured as CODc,) in primary

effluents
B |, PV R
o | DO ZEC | Bom| fmx | T
oL 233 %) frtinte TEH By | mwm TiEM
(CODg,) Y iy |
Ss S Xs XsH X
128/ D
TKULEBIZTD 6% 10% 55% 13% 16%
ERAENEQFIE
ASM:E%EJZE{EW 19% 12% 48% 12% 10%

2.3 BB FHETORETERY

3L LIZ6HNS R EYSHEEMEL, W
L ODDEIEFRIZONWTETWMLEME L7 A
KEE, BEEONYFERTIQZ 1m/dIZKEL
TBNY, REFIVLIZBWTH ZNICAE b CiitE
E R AT WAL (R G, AO W, 3
YTV AT L) AIBT LIt EPE L7 (Table
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FOSTEN OB IR ERE (5N % 2mg/L, BiX
AN % 0mg/L LixE), REGROGIEIREE %K
ETAHIZODLEME LT, Table 3 D70+ A %81
L7z 22T, SoldafliFEE (mg/L), SosmldEIFI
HArEESEE (mg/L) 2R T,

Table 2: Design values of individual activated
sludge process!® studied in this paper
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EE | ok & - 3 3 1

THIEE | meRekRs | eeRg/4E| - 2 6 3
BBzt | A8 | m®/4t | 0083 0083 05| 025
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Table 3: Additional process for ASM1
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(Dgtf‘ii’f—i) 1 10000 X (2-S;)
BEEH 1 5 X (Sosat=So)
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Table 4: Case estimation
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Fig.3: Estimated flow rate of the final effluent at
different scenarios (2Q or 3Q)
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Fig.4: Estimated concentrations of CODc: (a) and
NH.*N (b) in the final effluent in Case 1 and Case 3
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Fig.5: Estimated concentrations of CODc; (a) and
NH,*-N (b) in the final effluent in Case 2 and Case 4
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Fig.6: Estimated concentrations of CODc¢, (a) and
NH.*N (b) in the final effluent in Case 5
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KRBt T OURENEIZ D W TIE, 3.3 TKRIEZEARM &
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W2, NH -NEEICOWTHKRET 2, ok bk
TARKFONH, -NBEPEL %5 L /AEDL b0
X, MSMERTE (5 — 23, ¥ —24) Thhb,
CoLEE, RK04QMHLG I AKY HIEHR
HEOATHHENLDT, ®KAKT34mg-N/LHD
NH,"-N O3 Fill Sz b E3 N5 7r— A&k
HvrE, AOEE (F—2A2) Tid NH,-NiEEI K
K15mg-N/L FTEHT L EFME Nz, =
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Table 5: Maximum, average and minimum
concentrations of CODc, and NHs*-N estimated in
Effluents at each case

——— /KEIEH | CODg, | NH,~N
i =-Xiva mg/L | mg-N/L
=X 16 0.79
—2X1 g 15 0.34
=/ 13 0.11
=X 15 1.5
=22 14 14 0.84
=/ 13 0.38
=X 63 3.1
r—=A3 15 23 0.82
=/ 13 0.11
=X 63 3.4
F—2R4 Ty 23 1.2
=/ 13 0.38
N 14 0.72
(131%?%21%) 5 14| 048
=/ 13 0.29
=X 14 0.65
(Zﬁi%%) F5 14) 045
=/ 13 0.28
=X 14 0.62
crEa | F 14043
=/ 12 0.28

AT 5 (=25 T, &KTH 072mg-N/L (15
EkHE) THo Tz

D EnEZENS, a0 F o AT HI2BWTIE,
MRFIZBWTHORILAKTOFERY (CODe) BLT
NH,"-N & f % & 4 %K 14 mg/L, 0.72 mg-N/L |2
FTHOTIENTEXL I EDRENT, BEHEGES
TR AO FEDOHA 12T CODe X NH, " -N
TEEEAMK <, TR RERLE 8 L 7L FEch b L
DR E N7

72, aUF U T ATAICBITAHRIEmERE 2
R, 3REICAEW LB RE R L7725, 1.5 5k
TG AR O NH,.-N 22 0.72 mg-N/L THh >
oK LT, 2 BEiRiE 3R OYA Tk 062
mg-N/L, 065 mg-N/L Th V), 2 Frigfhis 3 f5ii
DEGETIIRERERZIRA SN o720 ZD20, &
K14 QFEZ HIF 2 f5EM T T4 NH, -N % iz
e ThHhrEERZONDL, T2, EWLEIZL S
NH.*-N B2 T, SSRRGH L E#H L

BROOT, INSbBRENSFTONL. B, WH O
WHEOEZ, SS % NH, -N BHEET 5 2 LT, %

H#BE 7 0T I HFESHLE %> THBFRIRPET
THEVIMEILDH D, 2Dz, SS % NH,T-N
AREEINDL T ETHBIRIUEEL, KBREZTT
B IANALR EOBRERNFELYET HWREEDN D 5.

3.2 MEIBHIICH S BURKEN OB OFE

3.1 THRAIMEE 14Q & L THUETOREL
BEdH L7z, 22T, MAKEDN2Q 3QIH
ML 72358 ORGRAKE N THRE & 4T o 720 3
H1Z, Table 6 (278 L7z

Table 6: Effluent water concentration for 2Q or 3Q
primary water

RATRE X220 BXMEQ
ErM | KEIEHR | CODg, | NH,~N | CODg¢, | NH,-N
=X mg/L | mg-N/L| mg/L | mg-N/L
| &K 19 1.9 24 35
—2X1 Tty 16 0.78 18 1.6
=/ 13 0.11 13 0.11
| &K 17 2.4 20 35
r—22 Ty 15 1.3 17 2
=/ 13 0.38 13 0.38
=R 101 6.5 129 8.6
F—2A3 Ty 41 2.1 58 3.3
=/ 13 0.11 13 0.11
=R 101 6.5 129 8.6
r—24 15 40 2.4 58 3.6
2/ 13 0.38 13 0.38
_ | & 16 1.6 19 2.7
(1’;-%;?%2{-3) E 15 0.9 16 1.6
=/ 13 0.37 13 0.37
_ | &K 15 1.4 19 25
(%é% Fiy 15 0.79 16 1.4
=/ 13 0.37 13 0.37
_ | &X 15 1.3 18 2.4
(%é% Fiy 13 0.72 16 1.3
=/ 13 0.36 13 0.37

CODcilFELE, M HEBRO%E12132Q ML ET
WATIO0Omg/L #2552 &R, BREKEDK
M2 EALDRE S iz, T /2, EEEWHRESR AO
FECTERMES 2512108, IR TOk
B IATb 7zt RET S &, 3Q AR TIRA
20mg/L L %2 o720 1Q 5 F Tl ILE it Tl
AT, 1Q 2 WY A e LR CRIE S EEE 17 3
VTV ATLATIE, 3QIARTH - THEES
HEAZATH 2 &MTE, |RATD 1I9mg/L Th -7z,

NH,*-NEE L, SRR OEEIZIERK 86
mg-N/L Tl SN2 &R Sz IAKERIS
F L CHEWEEZ 4T A TH, AT 35mg-N/L
TR EN b &Pl sNTs —F, avFrH v AT

DAL, MO I IR TRAREDK
WATH 27mg-N/L (15 f5iEH) & FH S,
T 72, HROEMHEDENIZ L B EHER RO I
RENLeh o7,

DIEXYD, B O CODIEE, NHy -N jEE W
FThIZOWTH, WREEBWTIIRARELZMb 2
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Estimation of the wastewater effluent concentrations for an
activated sludge treatment using ceramic membrane in rain events

Masaaki Hinoue", Norihide Nakada", Yuji Furuya?, Naoyuki Yamashita” and Hiroaki Tanaka"

Y Research Center for Environmental Quality Management, Graduate School of Engineering, Kyoto University
2 METAWATER Co. Ltd.

Abstract

It is important to remove NH, "N in wastewater treatment plants for water resource and aquatic
organism inhabitant. In Japan, however, goals of the conventional CSO control only focus on reduction
of discharge of solid materials like oil ball and organic matter from sewage outfall. Therefore, in our
study, we estimated the concentration of NH,*-N in wastewater treatment plant effluent under
different operating conditions in wet and dry weather using activated sludge model. As a result, we
found that a wastewater treatment condensing the activated sludge using ceramic membrane was
the most effective wastewater treatment to reduce the NH,"-N concentration of effluent in wet

weather.

Key words : CSO, ASM1, nitrification, ceramic membrane




