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Abstract:Ethylcellulose(EC) latexwaspreparedbyphasetransferprocess.Theresultsshowthatboththeparticlesizeandviscosity

decreasedandthenincreasesgraduallywiththeincreasesofemulsifierconcentration.Thecondensaterateofthelatexwasfoundtode-

creasewiththeenhancementofplasticizerconcentration.
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　　Ethylcelluloseishydrophobicandhasbeensuc-
cessfullyusedincommerciallyavailableaqueouscoat-
ingdispersions

[ 1]
.Aqueouspolymerdispersionsare

widelyusedforapplicationincontrolled-releasedeliv-
erysystems.Aqueousdispersionshavebeenpreferred
overorganicsolutionsforfilmcoatingprocesseswith
safetyandenvironmentalconcernsandalowerviscosity
atthesamesolidscontent.Organicmethodsaredisad-
vantageousbecausethesolventisexpensive, hazardous
anddifficulttorecoverforreuse.Further, residualsol-
ventoftenleftinthepolymerandimpairspolymerprop-
erties.Furthermore, iflargequantitiesofsolventare
notusedinsuchdirectdispersionmethods, averydif-
ficultmixingproblemispresentedwhichrequireshigh
temperaturesandintensiveagitation

[ 2-4]
.Inthepres-

entstudy, aprocess, whichcanproduceacomplete
plasticizedaqueousdispersion, namelyY, wasdevel-
oped.Dibutylsebacatewasusedasaplasticizer.The
projectaimsat:( 1) investigatingtheeffectsofthea-
mountofplasticizersonpropertiesofY.( 2) compa-
ringtheresultswithethylcelluloselatexinreference

[ 5]
.

1　Experimental

1.1　Materials
Dibutylsebacate(DBS) wassuppliedbyNational

ChemicalReagentCo.Ltd.OleicAcidandammonia
waterwereobtainedfromYingdaxiguiChemicalCompa-
nyofTianjin.Ethylcellulosewaspurchasedfromthe
ChemicalPlantofLuzhouinChina.Sureleasewassup-
pliedbyColorcon, USA.
1.2　Experimentandtesting

ECwasmixedwithDBSbymixerwithrotation

speedof30r·min
-1
andthengranulatedbyBrabend-

erextruderoverthetemperaturerangeof50 ～ 100℃.
EClatexwaspreparedwithphasetransferprocess.Par-

ticlesizeoflatexwasassessedusingalaserlightscat-
teringspectrometer, 90plusparticlesizeanalyzer.The
latexwasdilutedto1‰ beforeassessingtheparticle

size, andthenfilmwasmadeonapieceofglass.It
wasexaminedbyAtomicforcemicroscope (AFM),

JSPM-5200, JEOL.Forthemeasurementofcuringrate
1gofEClatexwasused.Thesamplewasplacedin

containeranddriedinovenat60℃ untilreproducible
weightwasobtained.

2　Resultsanddiscussion

2.1　Effectsofemulsifieronlatexdiameterandvis-

cosity
OleicAcidandammoniawaterwasusedasemul-

sifier.Theparticlesizesofalllatexeswereintherange
of93 ～ 300nm.Fig.1 showsthattheparticlesizede-

creasesfirstandthenincreasesastheemulsifiercon-
centrationincrease.Similarprofileswereobtainedfor

thelatexviscosity.Inaddition, itisobservedthatboth
particlesizeandlatexviscositywerefoundtominimum
simultaneouslywiththeproportionof2% weightemul-

sifierinplasticizedEC.Accordingtotheconceptsof
phasecontinuitythelatexviscositycorrelationwiththe

particlesize, optimalpolymerparticlepacking(with
minimalvoidvolume) areachievedwhensmallparti-

clesformacontinuousphasesurroundingthelargepar-
ticles.Forpolymerparticlesizeratio, thereisaparti-

cularminimumvolumefractionofthesmallparticles,
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whichisrequiredtoformthiscontinuousphase.Fig.2
indicatesthatourlabECaqueousdispersionparticle
sizeissmallerandmoresophisticatedcomparingwith
thematerial(surelease) inreference.Thesurfacear-
eaofsureleaseis163 nm, whileourlabmaterialsur-
faceareais93 nm.

Fig.1　Effectofemulsifieronlatexdiameterandviscosity

Fig.2　AFMimagesofparticlesofourlabmaterial(a)
andreferencematerial(b)

2.2　Effectsofplasticizeroncuringrate
TheinfluenceofDBSconcentrationisshownin

Fig.3.Thesamefigureillustratethatcuringratede-
creaseswithincreasingtheamountofDBSquantity.
Thesamecurvedemonstratesthatplasticizerrestrictthe
evaporationofwaterinthelatexsystem, therefore, the
filmcuredslowly.

3　Conclusions

Theresultsleadtoaconclusionthatboththeparti-
clesizeandviscositydecreasedandthenincreases

Fig.3　Effectsofplasticizeroncuringrate

graduallywiththeincreasesofemulsifierconcentration.
Inaddition, itwastestifiedthatplasticizerrestrictthe
evaporationofwaterinthelatexsystem.OurlabECa-
queousdispersionparticlesizeissmallerandmoreso-
phisticatedthanthoseofsureleas.
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增塑剂和乳化剂对乙基纤维素水分散体制备的影响

揣成智, 黄　雁, MahmoodIqbal
(天津科技大学材料科学与化学工程学院, 天津 300457)

摘　要:用相转变法制备乙基纤维素水分散体, 研究结果表明, 随着乳化剂用量的增加, 水分散体的粒径和粘度均呈先

下降后减小的趋势。固化速率随着增塑剂含量的增加而下降。
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