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Abstract:CombinedprocessofA2 /Oandsuspendedcarrierbiofilmprocess(SCBP) inpilotscalewasusedtoenhancephosphorus

removal.EffectsofCOD/TPratioanddissolvedoxygen(DO) onphosphorusremovalwereinvestigated.Theresultsindicatethatthe

averageTPremovalrateis82% duringthe180 doperation, whichmeettherequirementofGB/T18921-2002.Nitrateisnomoreused

asanelectronacceptorbydenitrifyingphosphorusremovalbacteria(DPB) whenNO3-Nconcentrationdecreasestolowerthan0.20

mg/Linthistest.TheoptimalCOD/TPratiois60 forthistest.Duetotheadditionofmodifiedsuspendedcarrierbynanotechnology,

effluentTPconcentrationreaches0.3 ～ 0.35mg/LwhentheDOconcentrationinaerobictankis2.0 mg/L.
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　　TheSCBPisanewtypeofattachedgrowthsystem
thathasgainedalotofinterestinthelastdecade

[ 1]
.

TheSCBPhascometoanextensiveusefornitrification
anddenitrificationofmunicipalsewage

[ 2]
.Thefeasi-

bilityofcombinedprocessofA
2
/OandSCBPhasbeen

gradually verified for the innovation oforiginal
wastewatertreatmentplant(WWTP)

[ 3-4]
.Butmostof

researchersfocusedonnitrogenremoval, littlehasbeen
reportedaboutphosphorusremoval.Thespecificpur-
poseofthepresentworkistoinvestigatethephosphorus
removalofcombinedprocessinpilotscaleandfurther
togivesomeadviceontheoperationofWWTP.

1　Experiments

ThewastewaterwasobtainedfromYingkowWWTP
duringoperation, andthecharacteristicsofwastewater
areanalyzedpriertotest.Thetestedsuspended-carrier
waspurchasedfromDalianYuduenvironmentalCo.
Thecarrierconsistedof8-mm-longpiecesofanblack
extrudedtube(diameter10 mm) , thespecificsurface
areais500 ～ 1 100 m

2
/m

3
, anddensityisapproxi-

mately1.0 g/cm
3
.Theeffectivevolumeofpilotscale

equipmentis8.06m
3
.

2　Resultsanddiscussion

2.1　TPremovalduringtheoperation
TheinfluentTPconcentrationiswithintherange

of2.40 ～ 6.90mg/Lduringoperation, andaverageef-
fluentTPconcentrationis0.81 mg/L.ThemeanTP
removalrateis82%.Furthermore, effluentTNcon-
centrationsarealllowerthan10mg/L, effluentTPand
TNconcentrationsbothmeettherequirementofGB/
T18921-2002.

Fig.1　TPremovalduringtheoperation

2.2　TPandNO3-Nvariationsinanaerobic, an-
oxicandaerobiczone
Fig.2showsthatNO3 -Nconcentrationlowerthan
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4.0 mg/Lhaslittleinfluenceonphosphorusrelease,
andtheNO3 -Nconcentrationdecreasesgradually.That
couldbeattributedtotheexistenceofdenitrifyingphos-
phorusremovalbacteria( DPBs).Nitrateisnomore
usedasanelectronacceptorbyDPBswhenNO3 -N
concentrationreducestolowerthan0.20 mg/Lunder
thepresentconditions.

Fig.2　TPandNO3-Nvariationsinanaerobic, anoxic

andaerobiczone

2.3　EffectsofCOD/TPandDOonTPremoval
Fig.3showsthatlackofcarbonsourceresultsin

lowerphosphorusreleaserate.TheoptimalC/Pratiois
60 inthissystem, andtheC/Pratioisnomoreabot-
tleneckofphosphorusrelease.

Fig.3　EffectofC/PonTPremoval

　　Fig.4showsthattheaeration/influentratioof4/1
ischosenconsideringenergyconservation.Thefluid
statewithhighphosphorusuptakeefficiencyisformed
becauseoftheadditionofsuspendedcarrier.

Fig.4　EffectofDOonTPremoval

3　Conclusions

TheaverageTPremovalrateis82% duringthe
180doperation.TheoptimalCOD/TPratiois60 for
thistest.Duetotheadditionofmodifiedsuspended
carrierbynanotechnology, effluentTPconcentration
reaches0.3 ～ 0.35 mg/LwhentheDOconcentration
inaerobictankis2.0mg/L.
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摘　要:研究了 A2 /O与悬浮填料生物膜 (SCBP) 中试复合工艺的除磷效率, 并考察了影响因子 COD/TP与 DO对除磷的

影响。结果表明:总磷平均去除率为 82%, 达到 GB/T18921-2002景观用水水质要求。当硝酸盐含量急剧下降至 0.20mg/L

以下时, 反硝化除磷菌不再以硝酸盐作为电子受体进行聚磷活动, 厌氧磷释放的最佳碳磷比为 60。添加纳米改性的悬浮填

料后, 好氧池的溶解氧为 2.0 mg/L时, 出水 TP为 0.3 ～ 0.35 mg/L。
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