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Activated Sludge Treatment System using Dynamic Filtration

by Yosei KATSU, Toshihiro TANAKA, Asei MIZUOKA, & Masaaki NISHIMOTO

Activated sludge treatment using dynamic filtration was studied by conducting continuous treatment of actual sewage. Dynamic
filter modules were equipped in a denitrification process for apartment complex wastewater, as well as in a food wastewater activat-
ed sludge process. Favorable filtration and stable nitrogen removal was indicated for the former. As for the latter, a mean flux
exceeding 2 m/day and a mean filtrate SS concentration of 10 mg/l were attained by a pilot plant (capacity: 100 m*/day max.). These
results suggested the high filtration performance of the dynamic filters, as compared to that of conventional sedimentation ponds.
Keywords: Activated sludge, Solid-liquids separation, Dynamic filtration, Flux, Turbidity, Denitrification
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Fig. 1 The principle of dynamic filtration
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Fig. 2 Concept of dynamic filtration, settling tank and membrane
filtration for activated sludge separate
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Fig. 3 Flow sheet of the denitrification process
(NO.1 experiment)
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KEL Y DRniz0, A#EKO—E 2 LI HRG L T
W OSSN DO KAL & —E & L7zo RUN2 TIXMLSS %
4470 mg/l & UCHERBRZ RS L 72. HAK LGB
FNZEN11L3 m*/d & 232 m¥/dICEE L. & TH
HRT X84 h& 7% %, RUN3 T, MLSS #}346100
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Table 1 Treatment conditions for NO.1 experiment

HOH RUN1 RUN2 RUN3
Item
MLSS (mg/1) 3380 4470 6100
= 3

SRR (m’/d) 75 113 149
Influent flow rate
JEG L 3
g (m%/d) 147 232 308
Recirculation flow rate
R HRT (h)
Reactor HRT 128 84 64
WLERK o i 5 2 WA Vot & — R
Arrangement of Supplying of A part of separation
effluent flow rate filtrate using settling tank
BOD fa#i [kg/(m’*-d)]

.4 .82 1.34
BOD load 048 08 3
T-N&f [kg/(m*d)]
TN load 0.13 0.23 0.32
EV 2V (m?) 33
Surface area of module ’
[0 RSB EEIN PET #§Afi
Filter element PET woven fabric
2 AR LE (um) 72 K U114
Pore size of element 72 and 114
2 KB [PalemH,0} ] 980 110}

Head loss
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Fig. 4 Flow sheet of pilot plant for food wastewater treatment
(NO.2 experiment)
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Table 2 Treatment conditions for NO.2 experiment

H OH B
Ttem Conditions
> = 3
5.1157J(.i (m*/d) 80~ 100
Filtration flow rate
TR A A (m®/d) 264
Sludge flow rate
i pmm s sy e 3
Tﬂ%iﬁ(ﬁi; (m*/d) 164~ 184
Recirculation sludge flow rate
¥ MLSS (mg/I)
3500~ 6000
Average MLSS
2 it 7K SR [PafcmH,O0}] 980 {10}
Head loss
E Y 2 — VI (m?) 3.3 X 10#¢
Surface area of module 3.3 %10 set
TEH 2 ) AT
Filter element SUS woven fabric
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Photo 1 Overview of dynamic filtration tank
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Table 3 Average quality of raw and treated water

RUNI1 RUN2 RUN3

B KON JEUK | UERAK | JRUK | LERK | JEUK | ALK

HH Raw | Treated| Raw | Treated| Raw | Treated

Item water | water | water | water | water | water
pH (—) 7.2 7.6 7.2 74 7.0 7.1
SS (mg/D) | 101 37 117 10.0 92.1 10.6
COD (mg/l) | 854 10.1 94.0 11.3 92.1 134
BOD (mg/1) 126 25 159 35 156 54
NH,-N (mg/l) 225 <0.1 276 <0.1 238 <0.1
NO¢N  (mg/D)| 013 6.8 <0.1 84 <0.1 6.5
T-N (mg/D) | 342 74 417 9.3 41.2 8.3

.e.e.. [ ]
® ik
Raw water

[ ULV

Treated water

.o°$'

T-N (mg/1)
8
[ )

0 50 100 150 200 250
3 H % (d)
Elapsed days

E5 T-N OBrEvkRg (5 1)
Fig. 5 T-N removal perfonmance (NO.1 experiment)
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HWEIZRUN 1T XD #ETEL, 3~15 NTUTF#6.6
NTU & % - 72,

MLSS % 36100 mg/l & L72RUN3TIZ7J v 7 A
AEEF2 m/ AP EE 2D, P23 m/d & ZELKE
MO NT. AEKEBIEIL4~20 NTU &R LB L7
I IEIL 88 NTU Th o 720 # MLSSHE, A AP ER
BAGRPZ 2, BELAO—KEZZ SNz,

FROBREL VA ZH A BEREY 2 - VICX D
A F 3y HBTIEIMLSS3000 mg/I#EETFH5
m/dD7 5y 7 AW END, AEIEHREY ) DM
KmIEB L Z150~200 m*/(m* d) &% 5. RO
WIZHR2Z & 10D TEEEEA D V), TR
FAF Iy ABEBMM LGS, BERESZT TR,
MKTEARED RKEIZH RIS REE E 2 b,
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Fig. 6 Change in MLSS, flux and turbidity (NO.1 experiment)
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Fig. 7 Change in MLSS, and SVI (NO.2 experiment)

5-2 FEI

TS o> MLSS, SVIORF#EEZRT . A
AT MLSS 123500~ 6000 mg/I T v, BRI
HONEIERI 4700 mg/l TH o720 A BBIEMEH RO
MLSS 125000 ~8000 mg/I T, F#6700 mg/ITH Y,
RILARGE ORI L e o720 F 72, BEEYEH I RARME
PNIVE VLY, SVIIEH500~900 mi/g& Ry, H
WL B D B E TG IR D 720, LI T vk R B X
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Photo 2 Microorganism in activated sludge (Magnification of X 100)
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Fig. 8 Performance of flux, separation velocity and SS (NO.2 experiment)
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