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Abstract: A novel membrane bioreactor ( MBR) with gravity flow was applied to treat domestic sewage and landfill leachate. The

variation of permeate flux and its impact factors were studied. T he long-term test showed that the average permeate flux of this MBR

could be 11.2 L*(m?+h) "~

" under the pressure of 8.5 kPa for treating domestic sewage while 6.4 L*(m”*h)~ " and 15.0 kPa,

respectively, for landfill leachate. The permeate flux increased with increase of aeration density and decrease of activated sludge

. . . 3 2,00 -
concentration when aeration density was less than 400 m”¢(m~*h)

hardly impact on the permeate flux when aeration density was more than 400 m’ (m' h)~

1 S . N N .
. While ac ln rated wlu(l«e concentration and aeration density had

. The performances of several different

cleaning solutions were tested and the results showed that NaOH-NaClO solution had the best cleaning efficiency. The permeate flux

can recovered over 85% of the initial flux. A very high concentration of soluble extracellular polymeric substances ( soluble EPS)

existed in landfill leachate compared with domestic sewage, which was the main cause leading to a lower permeate flux when treating

landfill leachate.
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Fig. 1 Schematic diagram of the novel membrane bioreactor

with gravity flow
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Table 1  Major construction parameters of the M BRs
US4 H BEmE #w ok [ 4L A
KR /L I m? 3/ kPa il A/ m
R 25(hEB) 0.18 7.5~ 15.0 0.0025
FIGBIEHE S0 AUAEM 0.17 15.0  0.0050
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Table 2 Characteristics of wastew aters and test paramelers of the MBR

o I 375k
K BEAT B8 -

T
COD/ mg=1.” ! 338.5
BOD/mg L™ 190
NH;-N /mg-L™' 71.0
PO; -P/mgL" ' 7.5
pH 7.5
BRI ( NazCO3) fmg= L~ 435
HL G MSeem ™! 1082
HRT/h 3~ 11
B3 L/ 9% -
MLSS/ gL' 4.0~ 18.7
F/M/ kg (kg=d) ™' 0.03~ 0.34

FEBGE kge (mPed) ! 0.4~ 3.8
i/ C 9~ 26

1.3 sk

W AR = 2 W COD NH3-N MLSS .DO .

pH JELE RS A s 34 K T AR B R
FSE W bRvE Ty vk, B Rl 0 52 Imin (P05 M K44
AR ATIE

A Ak [
136~ 676

3.1~ 10.5
7.0~ 7.9
258~ 573
710~ 1740

BB 98
T i A f
9925.5 1634~ 22 884
55~ 300 6823 400~ 15 890
37.7~ 85.7 2149 937~ 2798
48 0.5~ 11.8
8.0 7.4~ 8.7
11899 5835~ 15386
15 940 14 500~ 18 570
48~ 312
100~ 300
1.6~ 13.6
0.03~ 0.57
0.15~ 1.74
13~ 28
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Fig. 2 Variation of permeate flux with pressure head
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Fig. 4 Effect of M LSS and aeration intensity on permeate flux
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Fig. 5 Coneeptual illustration of dynamic membrane
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Fig. 6 Effect of aeration intensity on permeate flux
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EPS concentrations of domestic sew age and landfill leachate
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