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Flux recovery by ozone aeration on anaerobic membrane bioreactor for carbon

recovery

& #EB FEE I BX HEHZ
Jong-Oh KIM', Isao SOMIYA", Naoyuki KISHIMOTO"

ABSTRACT; This study was investigated the effect of ozone aeration on flux recovery in anaerobic membrane bioreactor.
The results show (1)ozone aeration was more effective than only oxygen on the prevention of permeation resistance increase
caused by particle accumulation on membrane surface. (2) The flux recovery was more effective when ozone aeration was
conducted without circulation of suspension compared than with circulation of suspension simultaneously. (3)Under the same
quantity of ozone injection, extended contact time was more effective than increasing injection dose rate in the occurrence of
constant ozone concentration among operation parameters. (4)In continuous operation, the average permeation flux was
0.69(m*m?d) during the period of no ozone aeration. After intermittent ozone injection for 60 days, the average permeation
flux was kept 1.18(m*m?d) of 1.7 times of that in no ozone aeration. (5)no great inhibition effect was observed to the VFAs
forming bacteria by ozone injection for consecutive experimental period. Consequently, on the carbon recovery process from
pre-coagulated raw sludge, membrane anaerobic bioreactor coupied with ozone aeration is available to overcome flux decline
that is generally pointed out as a problem of membrane processes.
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Table 2 Experimental condition on each ozone injection method
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Ozone injection method
Fig 7 Permeation flux variation on each ozone injection method

Parameter Runl Ran2 Run3 Run4 Run3 Run6
Ozone conc.(mgO,/L) 130 130 65 33 65 130
Contact time(min) 10 5 20 20 10 20
Injection rate(L/min) 1 2 1 2 2 0.5
Suction pressure(kPa) 75
Feed velocity(mv/s) 0.4
r 125 B, YV UBEETORICRABESY U BELY—EMULE

T A6ENRHDZ ENbMho7z, £7. Run 3 & Runs
ORERPOECRESY VBETIE, EASTREL Y 8
fREFH 2R < T2 OBBEBRMROEMHEIC, BHRNTH
HEVRD, LEN-T, BMLAYVEARTH, —F
U bDAY o BABETIIAY L EEE ORISR EZR
KTBHFRABEVEYTHI L EX NS,

33 AV UBRICLDEBBROKERL L BHEERE
~DRE
BEERARROBEEICAY VEEHTHD L ITHRX

LA, AV R NIRERE - HEBERFo TV A I ENnD, HIAMRBEHR~DOF Y B IXEBSARE~O

Table 3 Experimental condition on the variation of VFAs

VFAs forming bacteria(cells/mL)

forming bacteria and water quality by ozone

Parameter Value
Ozone concentration(mgOy/L) 65
Injection rate(L/min) 1
Contact time(hr) 48
Feed velocity(m/s) 0.4
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Fig. 8 The variation of VFAs forming bacteria cell number
with respect to ozone injection

FEATFHREIND, AHRICHWZESBEBEOE2BH)
D—DREEIFRD b EHFHR R OKRBHESEL L
T, REOERIBEHBREDBNICERTZETHHOY
BMRT ALV VOEBBERB~OERELRET L
EXihD, EIT, BERLEE Y 2 -~ ERIE2N
b, /It L2EHBERE ORRBEE & BEROBR
HERHORERLYESEREBEC TR L, 4/
HEARIC L ZEHMAERE OLTLIIFig 81T, EEND
DOCH R EE{LIIFig. 9ZRd, FEBRSE4LEIITable 31
AL,

EROREY RN ORBIZ >N THEBBRER B
BooTWVB A, 48RFH OBFHEN 24 LV OEARITHHE
LOBEBEETWVWe, ZOXOKK, Y OFHRBER
BAOKELREFEERIEIR NI e, #R
HRBIROESKE 0 A CHERBEERT 2HAICY
FYUORAEPCEBTEDILELBRS,

EHiT, INEEMTIH-REL LTFg 9TRLTNS
Lo, FVUEARON & T REEK ODOCH B
mE3EmERL, £, BREROKERIETI?Z L
Bbdo7, DOCREDEMITAY T &> TMLSSH#

AR BICEN, TRMERE o LR END, BEOETRERREOMESERS Y L IC Lo T

—269—



1800

1600

1400

DOC(mgC/L)

1200

1000

1

0.8

0.6

0.4

Viscosity(cP)

02

0

0 500 1000 1500 2000 2500 3000

Ozone injection(mgO,/L)

0

500 1000 1500 2000 2500 3000

Ozone injection(mgO,/L)

Fig. 9 The variation of DOC concentration and viscosity with ozone injection
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Table 4 Experimental condition of continuous operation on

membrane reactor coupled with ozone injection
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Parameter Value
Ozone concentration(mgO,/L) 65
Ozone contact time cycle 20 minutes on, 2hr off
Injection rate(L/min) 1
Suction pressure(kPa) 35
Feed velocity(m/s) 0.4
Membrane filtration ratio(-) 0.8
HRT(days) 4
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