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Abstract:PVDFmembranesblendedwiththermoplasticpolyurethane(TPU) , usingpoly(vinylpyrrolidone) (PVP) aspolymerichy-

drophilicwerepreparedbyphaseinversionprocess.ThePVDF/TPUhollowfibermembraneswereusedinMBRprocessforthetreat-

mentofsyntheticReactiveBrilliantBlueKN-Rdyestuffwastewater.Basedontherunningresultandtreatmenteffect, theresultshowed

CODofnon-degradablepollutantsaccountonlyaround4% ofthetotalCOD.
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　　Thetreatmentofdyestuffwastewaterisoneofthe
mostdifficultissuestobesolvedbecauseofitsvisibility
andtoxicityevenattheverylowconcentrationof
dyes

[ 1-2]
.Theuseofmembranetechnologytoreplace

aseparationorpurificationstepinanexistingindustrial
processmayreducetheoverallconsumptionofenergy
andproduceacceptableresults

[ 3-5]
.Wechoosether-

moplasticpolyurethane( TPU) asblendpolymer.To
ourbestknowledge, lowfoulingPVDF/TPUblendhol-
lowfibermembranesfordyestuffwastewaterhasnot
beenreportedpreviously.InMBRprocessCODremov-
alwasanalyzedandstructuresoffouledmembranesand
cleaningmembraneswereexaminedbySEM.

1　Experimental

1.1　Material
PVDFusedwasacommercialproduct( FR904) ,

TPUwhichwechosewasanamorphouspolymerob-
tainedfromTownsandCorporation.N, N-dimethylacet-
amide( DMAc, >99% reagent) wasemployedasthe
solventandwaterwasusedasthenonsolventforthe
polymer precipitation. Polyvinylpyrrolidone ( PVP
K30) withaverageMW of25 ～ 40 kg· mol

-1
wasadd-

edtothecastingdopetoimprovethemembraneper-
formance.

1.2　MBRprocessfordyestuffwastewater
ExperimentalsetupofMBRforwastewatertreat-

mentwasshownasFig.1.

Fig.1　ExperimentalsetupofMBRfordye
wastewatertreatment

2　Resultsanddiscussions

2.1　MorphologiesofPVDF/TPUmembranes
Fromexperimentsitcanbeindicatedthatthe

membraneswithpolymerconcentration16%, PVDF/
TPUratio80∶20, with5%contentofPVP, DMAcasa
solventpossessedthebestintegratedproperty.The
structureofthesurface( i.e.skin) andcross-section
wasshowninFig.2
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Fig.2　SEM micrographsofmembranes

2.2　CODremovalafteroperationinMBR
DuringMBRprocessoperatingperiodincluding20

daysandrunningperiod50 daysrespectively.Fig.3
showedCODofnon-degradablepollutantsaccountonly
around4% ofthetotalCOD.

Fig.3　EffluentCODduringMBRprocess

2.3　SEMmicrographsoffouledmembranes
Themeasurestoreducethemembranefoulingre-

coveredmembranefluxbychemicalbackflushcleaning
byNaOH.Thestructuresoffouledmembraneswere
showinFig.4.Surfaceoffouledmembranesweremore
lubricousthanmembranescleanedbyNaOH.The
sludgecoveredskinmembraneswerewipedoffeffi-
ciently.Thejammedfinger-likemacrovoidwererecov-
eredmostly.

3　Conclusions

Alowcostultrafiltrationhollowfibermembrane
canbesuccessfullydevelopedusinglowcostpolymeric

materialblends.Thiskindoflowfoulingblendmem-
branegivespromisingresultsforpossibledyestuff
wastewatertreatmentintextilecharacteristiccountries
orregions.

Fig.4　SEMmicrographsoffouledmembranes(a, b)

andmembraneswashedwithNaOH (c, d)
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PVDF/TPU共混中空纤维膜的表征及 MBR处理
染料废水性能的影响研究

周　媛, 刘　浩, 奚旦立
(东华大学环境科学与工程学院, 上海 201620)

摘　要:采用相转化法制备 PVDF/TPU共混中空纤维膜, 选择 PVP为添加剂可以改善 PVDF/TPU的成膜性能。运行结果

表明染料废水中不可降解物质的 COD占总 COD的 4%左右, MBR组合工艺是处理活性染料废水的高效工艺 。

关键词:聚偏氟乙烯中空纤维膜;热塑性聚氨酯;聚乙烯吡咯烷酮;膜生物反应器;染料废水

中图分类号:X703.1

162


