
　
第 46卷　增　刊

2007年　6月

中山大学学报 (自然科学版 )

ACTA　SCIENTIARUM　NATURALIUM　UNIVERSITATIS　SUNYATSENI
Vol.46　Sup.
Jun.　2007

　

ApplicationofMembraneBioreactorSeededwith
AerobicGranularSludgeforLivestock

FarmWastewaterTreatment
①

CHENRui
1
, WANGXiao-li

2
, FUXue-qi

1
, XIAOYu-tang

1
, ZHANGYong-gang

1

( 1.CollegeofEnvironmentalScienceandEngineering, NankaiUniversity, Tianjin300071, China;

2.CollegeofEnvironmentalScienceandSafetyEngineering, TianjinUniversityofTechnology,

Tianjin300191, China)

Abstract:Nitrogenandorganicsubstancesinthesyntheticlivestockfarmwastewaterwereefficientlyremovedbyusinganaerobic

granularsludgemembranebioreactorwherebiofilmwasfixedonahollow-fibermembrane.TheeffluentCODandNH+4 -Nconcentration

were46.6 mg/Land4.8mg/LonaverageundertheconditionsofHRT8h, thevolumeloadofCOD600mg/L, andtheconcentration

ofammonianitrogen40mg/L.Theremovalefficiencyofnitratenitrogenandnitritenitrogenwereapproximately90%.Inaddition, the

introductionofaerobicgranulesintotheMBRsystemwasbeneficialtocontrollingmembranefouling.
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　 　 Thehigh concentration ammonium nitrogen
wastewaterfromthelivestockfarmisoneofimportant
pollutionsources, whichcausingnon-pointpollutionin
Chinesecountry.Membranebioreactor(MBR) process
isofgreatpotentialbothtechnicallyandeconomically,
especiallyintreatmentofthiskindofwastewater

[ 1-2]
.

ArobicgranularsludgeMBRsystemshavepotentialfor
simultaneousremovaloforganicsubstancesandnitro-
gen

[ 3-4]
.

1　Materialandmethods

1.1　Materials
TheMBRmadeofpolycarbonatehadaneffective

volumeof5×10
4
cm

3
.Thewastewatertreatedwassep-

aratedwith0.1μmpolypropylenehollowfibermicrofil-
trationmembranesinMBR.
1.2　Experimentalmethods

Aerobicgranularsludgewasculturedbyfloccular
activatedsludgeandfedwithglucoseasorganicsub-
strateinthereactor.Asyntheticwastewatermainly
consistingofglucose, NaHCO3, NH4Cl, KH2PO4 and
traceelementsolutionwasusedtosimulatethecompo-
sitionofreallivestockfarmwastewater.Theinfluent
wastewaterandintermittenteffluentwereautomatically
controlledthroughasensorsettomaintainhydraulicre-
tentiontimeat8 h.

2　Resultsanddiscussion

2.1　Microstructureofaerobicgranularsludge
Granulesappearedsphericalshapeobtainedby

cultivatedwork(Fig.1).TheSEManalysesrevealed
thattherewerefluffybiolayersonthegranulesurface,
inwhichfilamentousattachedbybacilliandcoccicould
beobserved.Thisisprobablyattributedtoenablethe
aerobicgranulestohavebettertreatmentefficiency.

Fig.1　PhotographandSEMofaerobicgranularsludge

2.2　PropertyofCODremoval
AsshowninFig.2, theeffluentCODwasaver-

agedat46.6 mg/Lundertheconditionsofthevolume
loadofinfluentCOD600mg/L.TheCODremovaleffi-
ciencykeptabove92% inthewholeprocessduetobi-
ologicaldegradation.Thepossiblereasonofthatgood
performancemightbeduetothehighbiomassconcen-
trationandsyntrophicrelationshipamongdifferentspe-
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ciesofmicroorganismsinthegranules.

Fig.2　RemovalofCODinMBRsystem

2.3　Propertyofnitrogenremoval
AsshowninFig.3, Nremovalutilizingsimultane-

ousnitrificationanddenitrification(SND) wassuccess-
fulinthissystem

[ 5]
.TheeffluentNH

+
4 -Naveragecon-

centrationwas4.8 mg/Landremovalefficiencya-
chievedto90%.TheNO

-
3 -NandNO

-
2 -Nintheefflu-

entbecameverylow, whichtheinfluentconcentrations
were3.17 mg/Land0.05 mg/L, respectively.

Fig.3　RemovalofnitrogeninMBRsystem

2.4　MembranefluxinMBRsystem
Adecreaseinpermeatefluxmaybebecause:

short-termimmediatefluxdeclineduetoporebloc-
kingandcakeformationonthemembrane;long-term

gradualfluxdeclineduetocakecompactionandirre-
versiblefouling.Thefluxcouldkeepatarelativestable
levelduringtheoperationperiod.Themembranefoul-
ingwascontrolledbyusingtheaerobicgranulesludge
MBR.

3　Conclusions

Theremovaloforganicsubstancesandnitrogen
compoundsfromthesyntheticlivestockfarmwastewater
couldoccursimultaneouslyinanaerobicgranular
sludgemembranebioreactor.Thesystemwasresponsi-
blefor83% ～ 96% oftheoverallCODremovalmainly
duetobiologicaldegradation.Nitrogenwasremoved
throughtheSNDprocess.TheeffluentNH

+
4 -Naverage

concentrationwas4.8mg/Lataloadingof40 mg/L.
TheefficienciesofNO

-
3 NandNO

-
2 Nremovalwereap-

proximately90%.Andtheintroductionofaerobic
granulesintotheMBRsystemwasbeneficialtocontrol-
lingmembranefouling.
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好氧颗粒污泥膜生物反应器处理畜禽废水
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摘　要:采用好氧颗粒污泥膜生物反应器处理畜禽废水, 分别对 COD、 NH+4 -N、 NO
-
2 -N、 NO

-
3 -N的去除效果和对膜通量

的影响进行了研究。结果表明:在水力停留时间 (HRT) 为 8 h, 进水 COD浓度为 600 mg/L, NH+4 -N浓度为 40mg/L的条

件下, 出水 COD、 NH+4 -N的浓度分别为 46.6和 4.8 mg/L。 NO-2 -N和 NO
-
3 -N的去除率也可达 90%以上。并且好氧颗粒污

泥的加入减缓了膜的污染。
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