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Abstract:Theperformanceandthesludgecharacteristicsofanupflowanaerobicsludgeblanket(UASB)reactorwereinvestigatedfor

thetreatmentoflowconcentration(COD400 ～ 600 mg· L-1)domesticwastewateratpsychrophilictemperature(15±1℃).Thela-

boratory-scaleUASBreactorof2.0Lofusefulvolumewasoperatedforaperiodof174 days.Anorganicloadingrateofaround

3.0kg· m-3d-1wastreatedwitha30% ～ 50% CODremovalrate.ThecharacteristicsofsludgeinUASBreactorwerechanged.Gran-

ularsludgehasbeenobtainedinthereactorandwaswellsettelable.TheSEMphotoesofthesludgeduringtheexperimentshowedthat

filamentousbacteriumandbacilluswerekeyorganisms.

Keywords:anaerobictreatment;UASBreactor;lowconcentrationdomesticwastewater;sludgecharacteristics

CLCnumber:X703　　Documentcode:A　　ArticleID:0529-6579 (2007)S1-0009-02

　　Anaerobictreatmentofwastewaterisatechnique
withrecyclinguseofenergyatlowcost.Generally,
Modernhigh-tateanaerobicreactorsaretypicallyap-
pliedtothetreatmentofhigh-strengthwastewaters
(COD>1000mg· L

-1
)inthemesophilictemperature

range(25 to40℃).Butdomesticwastewatershave
typicallyconcentrationofCODbelow1000 mg· L

-1

andmanywastewatershavetemperatureslowerthan
mesophilicrange(<25℃).Successfulanaerobic
treatmentofsuchwastewaterswithlowcostandenergy
requirementswouldhaveanimportantinfluenceon
wastewatertreatment

[ 1]
.Severalauthorsstudiedand

observedsomesuccessfulresultsinrecentyears
[ 2-4]

.
Thisexperimentdidelementarystudyontreatmentof
lowconcentrationdomesticwastewaterbyusingUASB
reactoratpsychrophilictemperature(15±1℃).

1　Experiments

1.1　Experimentalset-up
Thelaboratory-scaleUASBreactorwasmadeofor-

ganicglass(volume, height, diameter:2.0L, 74cm,
5.2cm).Thetemperatureofthereactorscontentswas
controlledat(15±1)℃ byabiochemicalincubator.
1.2　Experimentalwastewater

Experimentalwastewateristheartificialprepared
organicwastewaterwithlowconcentration(COD400

～ 600 mg·L
-1
).

1.3　Seedsludge
Seedsludgewasobtainedfromthedigestedpoolof

westernbridgesewagedisposalplantofShijiazhuang.
Sludgepresentedfloccularandblack, withSSof
90.33 g· L

-1
andVSSof44.45g·L

-1
.

1.4　Analyticalmethods
Duringtheexperiment, pH, chamicaloxygende-

mond(COD), suspendedsolids(SS), volatilesus-
pendedsolids(VSS), volatilefattyacids(VFA)were
carriedoutusingtheStandardMethodsofChina.

2　Resultsanddiscussion

2.1　OperationofUASBreactor
TheUASBreactorwasinoculatedwithmesophilic

anaerobicsludge.Theorganicloadingrate(OLR)in
thestart-upstagewas0.5 kg· m

-3
d
-1
.IntheOLR

risingstage, theOLRwasraisedforthreetimesat
0.5kg· m

-3
d
-1
.ThehighestOLRwas2.0 kg·

m
-3
d
-1
.Inthethirdstage, OLRwasraisedfortwo

timesfrom2.0 kg· m
-3
d
-1

3.0 kg· m
-3
d
-1
.COD

removalratewasaboved30% ～ 50%.Asshownin
Fig.1, afullandstableconversioncapacityofpsy-
chrophilicUASBsystemcanbeachievedwithin174

days.
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Fig.1　OperationresultsoftheUASBreactorfor

treatinglowconcentrationwastewater

at(15±1)℃.
(△)removalrate(□)OLR

2.2　sludgecharacteristics
Duingthecourseoftheexperiment, seedsludge

becamefloccularwithgoodsettlingcharacteristicandat
lastbecamegranularsludge.Characteristicsofthe
sludgewereobservedbySEMasshowninFig2.The
SEMphotoesofthegranularsludgeshowedthatfila-
mentousbacteriumandbacilluswerekeyorganisms.

Fig.2　SEMofthemicrobiosinsludge

3　Conclusions

Theupflowanaerobicsludgeblanket(UASB)re-
actorpresentedastableoperationandhighperformance
inthetreatmentoflowconcentration(COD400 ～ 600
mg·L

-1
)domesticwastewateratpsychrophilictemper-

ature(15±1)℃.Atpsychrophilictemperature, theob-
servedincreasedactivityoffilamentousbacteriumand
bacilluscouldbeduetogranularationofsludge.
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UASB反应器处理低温低浓度生活污水试验研究
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摘　要:考察了厌氧处理低温 ((15±1)℃)低浓度 (COD400 ～ 600 mg· L-1)模拟生活污水试验规模UASB反应器的工

作状况及污泥特性。以厌氧消化污泥作为接种物 , 以葡萄糖为有机碳源的模拟生活污水作为试验用水 , 采用有机玻璃制成

的 UASB反应器 , 有效容积为 2.0 L, 试验历时 174个运行日。反应器最高容积负荷达到 3.0 kg· m-3d-1 , COD去除率为

30% ～ 50%。在试验运行过程中 , 反应器内的污泥实现了颗粒化 , 且沉降性能稳定良好。扫描电镜照片显示 , 污泥中丝状

菌和杆状菌是颗粒污泥中微生物组成的优势种群。
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