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Preparation of a New W aterhorne Poyurethane
Emulsion and its Propertes nvesti€aton

GUO Xue [{ WANG Zheng xiang, 7HAO Shuhw® DU Jing jing, HOU Qing i, HE Quan.gud
(1. Green Packaging and Bio pgica] Nanotechno [c8Y Laboratory Hunan Unjversity of Technology
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Abstrac:t A new waterhome poyurethane enulson is synthesized by Prepoymerization The effecting faicors incjuding he ratio of iso.
cyanate content © hydroxy] group’s (— NCO;/— OH), te reacton tanperature and the carhoxy] group content on target prepared
anu spn’s viscos it}’ particle d mimeter and the water ahsorption are experinenta]ly nvestigated during the reaction processes The re
sults show tha:t (1) Theemulsion viscosity and water ahsorption are decreased when the— NCO/— OH ratio is increased but the par
ticle d iameter i ncreased () The reaction rate i ncreased when the tenperaure s increased but he side raction jsmore easily
arisen (3) The enusion viscosity and water ahsopton are ncreased hut the particle d iameter is decreased when the carhoxy| content
the carhoxy] group content js jncreased
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1. ots of waterhome pPo [Yurethanes have heen devel because the ahility of ew nding wih each other was
oped and applied m varjous fields due 0 heir excellent decreased Fi€ 1 (cuwvep) showed hat the Partcle
characteristics In the Prepamton of most watethome d ameter was ncreased when the — NCO,/— OH mrato
pPoyu Ieﬂqane’s the cham extender 1s dissofved mostly in was 'ncmased since fe mojecular weght was larger
the oBanic soventhepre use Furthemore  the ogan when the — N() contentwas morel!
iI¢c solvent could hardly be ramoved canpletely once

used As an attanpt inprovement for new watethome * rubscaolly
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1 EXpe rm en ta 1 ::o:on NCOOH

. . A Fi€ 1 The(—NC/— OH) ratp effecton anulsian’s
(1) TOI PRG (ME=1000) dbutltn dilaurae viscosit/ and particle dimeter ( Lef

were charged no a ound hottaned flask Them xture F&y The (— NQO/— CH) mtio effect on filn’s
was heated (2) DMPA was added and he m xwure water ahsom ton (R h

was heatedq (3) TEA was added and them ixture was
ncubatd (4) The water was added © he enulspn

Fi€o showed hat the water ahsomPtion was de
undermechanijcally stirring Same expPerin en ] Param. ’

creased when the N(/-OH mtio was increased [t
was hecause the tota] surface areas of partg les were de
2 Results and D iscussjons creased when fe particle d ameterwas increased?
2.2 The reactpn temperatures e ffect

The reaction tamPerature’s e ffect on prepolymerjza
tion reactjon was shown mn Fig3 It shoved the carha

eterswere jnvestBaed in Sectpny

2.1 The—NCO,—OH ratbs effct
Fig1 (cuwvey) shoved hat the viscosity was de

creased as the —NCOy— OH @S increasing  Jtwas oo con ent was rapidly decreased when the reactpn
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temperature wasg C, But the reactjon was unconto}]
lable because of the side reaction The reaction was
gentle atg( °C’ but the reaction tme wasyp( minutes
Thereforg: teobptin zed reactpn tan pPerature was7,°C,
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Fi€ 3 The reacton temperature’s effecting

2.3 The carhoxy]gmoup content’s e ffect

Fi84 ( curveq) showed hat he viscosity was in
creased when the caihoxy] Sroup content was
crease The charge numher of pn was ncreased when
the cathoxy] goup contentwas increased Fig4 ( a)
( curven ) shoved that the particle d ameter was de
creased rapidly n the fir§t and then leveled off One
hand the polyurehane was easjy dspPersed when he
carhoxy] group content was increase] (On the other
hand the Partick’s hYdroexpansyvity was pProduced
when the cathoxy] group content was increased !
Fig84 (b) showved the water absorption was ncreased
when the cathoxy] goup content was increased The

mn

h¥droPhilicity was ncreased when the carhoxy] group
conent was pcreased A fter coating te water was
easily absorhed by hydroPhilic groupk*
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Fig€ 4 The carhoxy] group content’s effecton emulsion’s
viscosity and Particle diametey &) and fifn ‘s water absoPtian( b)

3 (Conclusions

A new watethome polyurethane emulsion Prepara
tion via Pre_pofi erjzation was described in he articlgz
the pPerfomances of the enulsion pPrepared as apove
method were fine
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