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Abstract:Basedonmunicipalwasteactivatedsludge (WAS) obtainedfromXijiaoWWTP(A/Oprocess) inChangchun, theeffects

ofcombinedpretreatmentofultrasoundtogetherwithCaOwereinvestigatedonsubsequenttwo-phasemesophilicanaerobicdigestion.

Theresultsindicatethattheaveragevolatilesolids(VS) reductionisapproximately49.4%, andmoisturecontentofeffluentsludge

decreasesfrom97.6% to93.8% afteranaerobicdigestion.Thesludgeflocsarecompletelybrokendownintwophasesbyscanninge-

lectronmicroscopy(SEM) analysis.NH4-Nconcentrationsintwophasesareenhancedduringanaerobicdigestion.However, thereex-

istsnosignificantphosphorusreleaseintwophases.
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Anaerobicdigestionisgenerallyusedforstabiliza-
tionofsewagesludgeinmostwastewatertreatment
plants(WWTP)

[ 1]
.Asfordegradationofwasteactiva-

tedsludge(WAS), therate-limitingstageisthehy-
drolysis

[ 2]
.Ultrasoniclysisisthemostinteresting

processforimprovementofmethanegeneration, sludge
degradationbyultrasoundhasbeenextensivelyinvesti-
gatedinthelastdecadeinlaboratoryandpilotscale

[ 3]
.

Thealkalinepretreatmentcanbeusedtohydrolyzeand
decomposelipids, hydrocarbon, andproteinintosolu-
blesubstances.Ithasbeenreportedthatdisintegration
ofsludgewasenhancedwhenNaOHtogetherwithultra-
soundwasused

[ 4]
.Thespecificobjectiveofthisstudy

wastoinvestigateeffectofcombinedpretreatmentof
CaOtogetherwithultrasoundonsubsequenttwo-phase
anaerobicdigestionofWAS.

1　Experiments

TheWASusedintestwasobtainedfromXijiao
WWTPinChangchun.ThepretreatmentofCaOtogeth-
erwithultrasoundwasusedconsideringprobablyphos-
phorusreleaseduringanaerobicdigestion.Theultra-

sonicenergyoutputwasratedat50Wanditsfrequency
wassetat40kHz.Theoperationtemperatureoftwo-
phasesystemwasmaintainedin35±0.5℃.Thehy-
draulicretentiontimes(HRTs) ofthefirstandsecond
phaseswere4.5dand15.75drespectively.

2　Resultsanddiscussion

2.1　VSVariation
Fig.1 showsthataverageVSreductionis16.6%

intheacidogenic-phase, andis32.8% inmethanogen-
ic-phaseduringanaerobicdigestion.Tiehmetal.got
thesimilarremovalefficiency(VSreduction=49.3%,
HRT=16d) withonlyultrasonictreatment.Thatsug-
geststhattheadditionofCaOhasnosignificanteffect
ontheVSreduction.
2.2　NH4-Nvariationofsupernatant

Fig.2 showsthatthefeedingNH4 -Nconcentra-
tionofpretreatedWASiswithintherangeof12 ～
83mg/L, theNH4 -Nconcentrationincreasedtoabout
170mg/Lintheacidogenic-phasebecauseofthepre-
treatmentofCaO.TheNH4 -Nconcentrationfurther
increasedtoabout300mg/Linthemethanogenic-phase
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duetorelativelyhighpH.

Fig.1　Anaerobicdigestionperformanceofpretreated
WASintwophases(◎ Feed, □ Acidogenic-phase

effluent, △ Methanogenic-phaseeffluent)

Fig.2　NH4 -Nvariationsofsupernatantintwophases

(◎ Feed, □Acidogenic-phaseeffluent,
△ Methanogenic-phaseeffluent)

2.3　Structuralchangeduringanaerobicdigestion
Fig.3 showsthatthestructuralintegrityofflocs

hasalmostcompletelybrokendowninbothphoto-
graphs.Thesludgeparticlesofmethanogenic-phaseare
looserthanthoseofacidogenic-phasebecauseoftheex-
istenceofmorevolatilefattedacids(VFAs).

3　Conclusions

( 1) ThesimilarVSreductionefficiencyisobtained

asotherpretreatmentofultrasoundtogetherwithNaOH.

Fig.3　SEMphotographsoftreatedsludgefrom

acidogenic-phase (a) andmethanogenic-phase (b)

( 2) TheadditionofCaOcoulddecreasethephos-
phorusreleasetothesupernatantmainlyforchemical
reaction, andenhancethedegradationofaminoacidby
ammoniarelease.

( 3) Moisturecontentandsludgeflocsofpretrea-
tedsludgearealsoimprovedafteranaerobicdigestion.
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超声与碱联合预处理剩余污泥中温两相厌氧消化
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摘　要:以长春西郊污水处理厂 (A/O工艺 ) 剩余活性污泥为研究对象, 考察了超声与生石灰联合预处理对后续剩余污

泥两相中温厌氧消化的影响。结果表明:联合预处理的剩余污泥经过厌氧消化后, 平均 VS去除率约为 49.4%, 污泥含水

率从 97.6%降低至 93.8%。 SEM分析表明两相反应器内污泥絮体被充分破坏。 厌氧消化过程中在产酸相和产甲烷相内,

NH4-N浓度均有提高, 但是没有出现磷的显著释放。
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