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Abstract:TheexternalcircularanaerobicreactorsareinnovativeandimprovedofUASBreactors.Withtheusethecyclone-flowdistri-

butionwaterdeviceandshortdistancetilted-platethree-phaseseparator, highrateanaerobicreactorsarespacesavingandlow-cost,

andhaveahighpopularizationvalueandbroadprospects.Theparametersaresatisfiedandsupplyreliabletheorygist、 technicand

methodsforanaerobictreatmentapplication.Itcanalsobedirectionanddemonstrateforhighconcentratewastewatertreatment.
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1　TestFlowandEquipment

Fig.1　Theflowchartofexternalcircular
anaerobicprocesses

1.1　Primaryparametersoftestingequipment
Therecyclingcansfortestingwereplasticbox, di-

mensionsof250 mm×200 mm×750 mm, 0.03 m
3

ofeffectivecubage.Theexternalcircularanaerobicre-
actorwasmadeofperspexwithdiameterof0.3 mand
hightof2.30 m.Totalvolumeis0.17 m

3
andeffective

volumeis0.09 m
3
.

2　TestResultandAnalyses

Thetestresultisshowninfigure2.Wecansee
thatintheconditionofcyclone-flowdistributionwater
device, theexpandeffectofgranularsludgebedisbet-
terthanverticaldistributionmode.Thebackflowa-

mountoftheformeroneislessthanthelattar, therefore
theenergycomsumptionislesscorrespondingly.

Fig.2　Relationcurveofinput waterfluxand
sludge bedinflaterate

2.1　Researchofdistributionconditionofsludge
inthereactor

Figure3 isthedistributioncurveofsludgethick-
nessbyheightofreactorbytheup-flowspeedof8m/h
oftwoin-putwatermode.Asshowninthechart, the
distributioncurveofcyclone-flowin-putwatermodeis
steep, thesludgeisdistributeevenlyintheheight,
largesludge-bedinflateratewithoutevidentlysludge-
waterinterface.
2.2　Clean-sectionheighttestofthree-phasesep-

arator
Thecleanwaterseparatedfromthree-phasesepa-

ratoroverflowthroughthetopofseparatingsection, the
heightofclean-sectionintheupperofthree-phasesep-
aratorwillaffecttheuniformityofwatergatheringand
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out-waterquality.Differentclean-sectionheightswere
usedinthetests, andtheresultsareshowninfigure4.

Theheightofclean-sectionwillaffecttheamount
ofgranularsludgeinout-putwater, iftheheightof
clean-sectionistoosmall, thewatergatheringmaynot

beeven, resultingtheover-speedofup-flowwaterand
theoverflowofsomegranularsludge.Whentheheight
ofclean-sectionismorethan0.4 m, thequalityofout-
putwaterisgoodandstable.

3　Conclusions

( 1) Thesituationofenergyconsumptionisstud-
iedinthemodesofcyclone-flowandvertical-flow, the
resultsprovethattheformerisbetterthanthelattar.
Thatis, ontheequalconditionofexpendedrate, the
backflowoftheformerisless, thusconsumelessener-
gy.

( 2) .thecyclone-flowin-putmodecanheighten
theheightofactivatedsludgeregion, enlargethespace
forwatermixtureanddilutedness, providedthereactor
withperfectbiologyconditionandhydrauliccondition.

( 3) Thesmallspaceofshortdistancetilted-plate
three-phaseseparatormakinggranularsludgeflowupto
thetopofthetilted-plate, airbubbleswillseparate
fromthegranularsludgebytheslightcollisionando-
verflowfromthesurfacealongthetilted-plate.
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外循环厌氧反应器的技术改进及处理效果的试验研究

韩洪军, 高　飞
(哈尔滨工业大学 市政环境工程学院, 黑龙江哈尔滨 150090)

摘　要:对啤酒废水采用外循环厌氧工艺与好氧工艺联合的处理工艺的可行性进行了中试研究, 外循环厌氧反应器的各

项参数能够满足生产的需要, 为厌氧技术在实际工程的应用提供了可靠的理论依据, 技术方法和解决途径, 对啤酒废水厌

氧处理的发展和实践起到重要的理论指导作用, 对相关的高浓度废水处理起到很好的示范作用和指导意义。
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