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EmulsionanditsPropertiesInvestigation
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Abstract:Anewwaterbornepolyurethaneemulsionissynthesizedbyprepolymerization.Theeffectingfactorsincludingtheratioofiso-

cyanatecontenttohydroxylgroups(-NCO/-OH), thereactiontemperatureandthecarboxylgroupcontentontargetprepared

emulsionsviscosity;particlediameterandthewaterabsorptionareexperimentallyinvestigatedduringthereactionprocesses.There-

sultsshowthat:(1)Theemulsionviscosityandwaterabsorptionaredecreasedwhenthe-NCO/-OHratioisincreased, butthepar-

ticlediameterisincreased.(2)Thereactionrateisincreasedwhenthetemperatureisincreased, butthesidereactionismoreeasily

arisen.(3)Theemulsionviscosityandwaterabsorptionareincreasedbuttheparticlediameterisdecreasedwhenthecarboxylcontent

thecarboxylgroupcontentisincreased.
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　　Lotsofwaterbornepolyurethaneshavebeendevel-
opedandappliedinvariousfieldsduetotheirexcellent
characteristics.Inthepreparationofmostwaterborne
polyurethanes, thechainextenderisdissolvedmostlyin
theorganicsolventbeforeuse.Furthermore, theorgan-
icsolventcouldhardlyberemovedcompletelyonce
used.Asanattemptimprovementfornewwaterborne
polyurethanepreparationandbettercandidateforcon-
ventionalreplacement, wepresentedanewwaterborne
polyurethaneemulsionpreparationviaprepolymeriza-
tion.

1　Experimental

(1)TDI, PPG(Mr=1000), dibutyltindilaurate
werechargedintoaround-bottomedflask.Themixture
washeated.(2)DMPAwasaddedandthemixture
washeated.(3)TEAwasaddedandthemixturewas
incubated.(4)Thewaterwasaddedtotheemulsion
undermechanicallystirring.Someexperimentalparam-
eterswereinvestigatedinSection2.

2　ResultsandDiscussions

2.1　The-NCO/-OHratioseffect
Fig.1(curve1)showedthattheviscositywasde-

creasedasthe-NCO/-OHratiosincreasing.Itwas

becausetheabilityofenwindingwitheachotherwas
decreased.Fig.1 (curve2)showedthattheparticle
diameterwasincreasedwhenthe-NCO/-OHratio
wasincreased, sincethemolecularweightwaslarger
whenthe-NCOcontentwasmore
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Fig.1　The(-NCO/-OH)ratioeffectonemulsions

viscosityandparticlediameter(Left)
Fig.2　The(-NCO/-OH)ratioeffectonfilms

waterabsorption(Right)

Fig.2 showedthatthewaterabsorptionwasde-
creasedwhenthe-NCO/-OHratiowasincreased.It

wasbecausethetotalsurfaceareasofparticleswerede-
creasedwhentheparticlediameterwasincreased

[ 2]
.

2.2　Thereactiontemperatureseffect
Thereactiontemperatureseffectonprepolymeriza-

tionreactionwasshowninFig.3.Itshowedthecarba-
matecontentwasrapidlydecreasedwhenthereaction
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temperaturewas80℃.Butthereactionwasuncontrol-
lablebecauseofthesidereaction.Thereactionwas
gentleat60℃, butthereactiontimewas120minutes.
Therefore, theoptimizedreactiontemperaturewas70℃.

Fig.3　Thereactiontemperatureseffecting

2.3　Thecarboxylgroupcontentseffect
Fig.4(curve1)showedthattheviscositywasin-

creasedwhenthecarboxylgroupcontentwasin-
creased.Thechargenumberofionwasincreasedwhen
thecarboxylgroupcontentwasincreased.Fig.4 (a)
(curve2)showedthattheparticlediameterwasde-
creasedrapidlyinthefirst, andthenleveledoff.One
hand, thepolyurethanewaseasilydispersedwhenthe
carboxylgroupcontentwasincreased.Ontheother
hand, theparticleshydroexpansivitywasproduced
whenthecarboxylgroupcontentwasincreased
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Fig.4 (b)showedthewaterabsorptionwasincreased
whenthecarboxylgroupcontentwasincreased.The
particles

hydrophilicitywasincreasedwhenthecarboxylgroup
contentwasincreased.Aftercoating, thewaterwas
easilyabsorbedbyhydrophilicgroups

[ 4]
.

Fig.4　Thecarboxylgroupcontentseffectonemulsions

viscosityandparticlediameter(a)andfilmswaterabsorption(b)

3　Conclusions

Anewwaterbornepolyurethaneemulsionprepara-
tionviapre-polymerizationwasdescribedinthearticle;
theperformancesoftheemulsionpreparedasabove
methodwerefine.
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新型水性聚氨酯乳液的合成及其性能影响因素的研究
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摘　要:采用预聚法合成了一新型的水性聚氨酯乳液 , 研究了配方中异氰酸酯基和羟基的物质的量的比 (-NCO/

-OH)、 反应温度 、 羧基含量对水性聚氨酯的粘度 、 粒径和吸水率等性能的影响 。表明 , 随着 -NCO/-OH比的增大 , 粘

度下降 , 粒径增加 , 吸水率下降;预聚反应温度越高 , 越快达到异氰酸酯基的理论值 , 但是温度越高越易发生副反应;随

着羧基含量的增加 , 粘度升高 , 粒径起初下降 , 最终趋于平衡 , 吸水率升高。
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