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Advanced Wastewater Treatment Technology by Membrane-Separation Activated
Sludge Process — For Preventing Fouling of Membrane and Securing Excellent

Quality of Treated Water—
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Synopsis :

Membrane-separation activated sludge process is one of the advanced wastewater
treatment technologies. A serious problem has been arising due to the fouling of the
membrane. A pilot plant experiment was carried out to solve this problem. The results
of the investigation showed that in addition to the washing of membrane by aeration,
back washing by chemicals was effective in preventing the fouling of membrane. But
beyond a certain degree of membrane fouling, back washing was no longer effective. To
eliminate this fouling of the membrane, we established an appropriate washing method
for the membrane, which consists of back washing by water and that by chemicals. The
former operation and the latter were carried out, respectively once a day for about 10
min and once per one to four weeks for a 10 min duration from the begining of the
membrane operation. As a result, stabilized operation with no fouling troubles and
providing excellent quality of treated water have been attained over a period of more

than 20 months.
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Membrane-separation activated sludge process is one of the advanced wastewater treatment technologies. A serious
problem has been arising due to the fouling of the membrane. A pilot plant experiment was carried out to solve this prob-
lem. The results of the investigation showed that in addition to the washing of membrane by aeration, back washing by
chemicals was effective in preventing the fouling of membrane. But beyond a certain degree of membrane fouling, back
washing was no longer effective. To eliminate this fouling of the membrane, we established an appropriate washing
method for the membrane, which consists of back washing by water and that by chemicals. The former operation and the
latter were carried out, respectively once a day for about 10 min and once per one te four weeks for a 10 min duration from
the hegining of the membrane operation. As a result, stabilized operation with no fouling troubles and providing excellent

quality of treated water have been attained over a period of more than 20 months.
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Fig. 1 Process flow diagram
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Fig. 2 Process flow diagram of the pilot plant
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Table 1 Operation conditions

Item Condition
Flow rate (m3/d) 11.5
Hydraulic retention time (h) ﬁ::;ﬁf;l;k 2
. Anoxic tank 4000
MLSS concentration {mg/1} Aeration tank 5000
Rate of circulation 4
Membrane surface area (m?» 48
Membrane operation condition 8 min ON-
2 min OFF
Flux of membrane filtration (m?/m? - d) 0.24
Feeding concentration of PAC (mg-ALO,/T) 20
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Table 2 Composition of back washing water

Back washing water Concentration

Aim of back washing

0.04~04 w/v%

Treated water
NaQH solution
NaClO solution

Available chlorine 0.05~0.5w/v%

Physical washing
Decomposition and removal of organic substance
Fasteurization of biclegical organisms

H,S0, solution 0.05~0.5w/v% Decomposition and removal of inorganic substance
Table 3 Modes of back washing
Modes of back washing Back washing water Frequency Cycle time
Back washing by water Treated water Once a day . : About 10 min
Back washing by chemicals Chemicals listed in Table 2 Once per one week to four weeks About 10 min
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Table 4 Back washing condition

Back washing condition

Modes of back washing

Run 1
Run 2

In case of the absolute value of suction pressure exceeds 50 kPa
Full continual irrespective of suction pressure (since starting operation of membrane)

Back washing by chemicals
Back washing by water and chemicals

A B LSBT ES T e EY R 5 20 S R S RO AR
EEOPBELTOAAD TS S, BENAOEES AR 1EE
L, BEIEMEAEH 30kPa BT 25 THEEL TITo7.
RUN 2 Ti3, BERENTIH» 5 KT L UERESEEIT 1.
WEOMEIL , AT 1 Hic 1B, Sk i~48RC1E
EL, BEBIEA L BRI L Tl e T 2,

4 BEOBREE YL

RUN 1 280 3EOW|IEHeE s 197 5 v 2 2OBBE
bk Fig. 3 2R+, #EmEEKE, 777 v rOBITICEBRS
EhiEaaid 30 HETH 10kPa O#EIA THML , EERE» S 90
HRET 30kPa BiNL, 50kPa %884 &, 90 B HEERIC RSN E
TR, EEIEHMEH A 20kPa Fid L, EHUHKSRBRO
Fru Uy o0BBIIHRESASEIEARHALE, LML,
130~180 B EOMM TR Thir-t L 15, WFED
A ESNs F R L C 80kPa 2484, 180 H BRI RN %
HELANAZEDRIEIBohE, ok, 77 v 7 2L EMEARE
ED, MAT7 o)y HICEDBAELEREE o,

HBlo&RLh, UTFTOMRBBLRL,

(1) HWOEHE, WO 7 79 )Y 72 60EEICHRYS S5,

(2) &3L_AsTHERSIENRHES ERL, 777 Y7
FLABEIZN LT, SRR OSRITE .

(3) FEEEOREET 3L, BRIZEL,

ZThEOMBAE S &Iz, Table 4 1277 L7 RUN 2 D@ttt & 8

L, EERBIRA N O 2T > TE DB ERAL A,

RUN 2 o5 3 EORSIEHEREEFH T v 7 9 7 ADEH
b4 Fig. 4 I2RT, 1 B 1 BOAHEE , 1—4 8 1 BO%E
WHEATI T LICkD, Fig. 3 LB L TRBEHERED LR
FRIEICHMAZZ L TES, 9600 B (20 v A) (ZhbhoT
WRBIEDMHE% 40kPa MTIHBTA I 24T, BE#D>S
OEOENBLETI AL Tr2 Y v FEAETEIEHTE
7.

ESAAORESIC T 5 HREROBEICOVLTIE, 600 HME
OREFBLTRAL -7, HELTR, 1 BOBFRTEALL
BEATATRBEN AR AL LEET S L, NaQOH 3 5% 105
~5x 10-*mol/1, H,80, i& 2.5x 10-5~2.5 X 10~ mol/1, NaCl0 &
HMEERE 25~25mg/l X0, 779V YHREEDRET
WME I BAEETSE, MEMINTIREIBHLT »THD
LEILND,

RUN 2 284 3 afigeid, Kdkast 1 BiC 1 BOBEET
FAFRIIIHY 10 min, FEFHRPEI 1~4 AR 1 EIOER TR
BHi# 10min Ta Y, ENETERELBRL L, MEBUY
PR BT BEDEVHREROBERLBORBHETSH 5.

5 nmEkE

RUN 2 s 51 3 BAE L URBEAROKEHTREE Table 5 i
Ft. SS LEARMNTFY 137mg/i Th -, BEKITFY 01
mg/l, Bk 0.6mg/l Th -7, FLIE 01pm O MF HIZ LN 58

e 100 0.5

2 s . -4 ]

g M Wt o4 £

2 [ Pressure .y v 1 E
S " ] .
S o 1 03 g =
32 w 1oz %
E ] 2=

- o

g 20 Back washing by chemicals ] 0l g

g a - | | 3 B2
= 0 AR ie. TS SR W N L P

0 160 200 300 400 S0 600
Operation time (d)
Fig. 3 Variation of pressure and water flux for RUN 1

o 100 0.5

3 i i ' I ] .
= 80 Back washing by chemicals o4 2

= = g

[~} -

g L ] =
g, _ 60 | ] 5e
p R L £
RIS 4 EP
= e 28
-E [ L. Pressure Flux E =
R S Vel :
I 2
a oba

0 100 200 300 400
Operation time {d)

Fig. 4 Variation of pressure and water flux for RUN 2

- 41 — JiT RS Vol. 32 No. 4 2000



322

BRI L A YO BE NI —HO Y 7 v Y v SRR L UEELEARIIOLT—

Table 5 Results of water analysis (mg/])

Item Raw water Treated water

SS 137 0.1
(51—450) 0.1-0.6)

BOD 255 2.6
176—351) 0.2—~4.3)

COD 114 6.8
(51—176) 4.2~9.6)

TN 44 88
(29~—59) (1.7~14)

6.2 0.09

TP 33~9.2) (0.01~0.27)

The upper row: average
The lower row: (minimum~maximum)
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