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1 13 Table 1  Solid-content of emulsion of WPU emulsion
HGC % DHPS/DMPA SC %
6% 2/10 52.2%
6% 3/10 58.5%
T5% ~ 85% 6 6% 4/10 71.3%
~g23 2 4 b c a 6% 5/10 71.2%
' 6% 6/10 72.4%
300 40 20 nm 6% 7/10 60.6%
75% ~ 80% b 6% 8/10 61.1%
200 30 5 nm Where HGC is the hydrophilic chain-extending agents content and SC is
75% ~ 80% c solid-content of WPU emulsion.
180 25 3 nm 3 DHPS/DMPA
50% . 3 DHPS/DMPA
6~8
c DHPS/DMPA DHPS
HGC% DHPS  DMPA
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Table 2 Stability of WPU emulsion films with different DHPS/DMPA rations
DHPS/ Durability Room « ”
60°C 80C
DMPA at —20°C temperature “ .
3/10 4 times Stable 5 days > 6 months
4/10 4 times Stable Stable > 6 months
5/10 4 times Stable Stable > 6 months
6/10 4 times Stable Stable > 6 months
7/10 3 times Stable Stable > 6 months
8/10 3 times Stable Stable > 6 months DHPS DMPA DHPS
2.6
DHPS/DMPA 6/10
9 DHPS DMPA
18 DMPA
2 3
250 mP s 2557
HGC% DHPS  DMPA
DHPS/DMPA 4/10 ~ 6/10
6~8
70% ~ 75% 70% .
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PREPARATION AND PROPERTIES OF HIGH-SOLID CONTENT AND
LOW-VISCOSITY POLYURETHANE MICROEMULSIONS

WEI Xiaoli' ZHANG Faxing® XIAO Zhongliang' WU Xiaoqing'
"' Department of Science  North University of China  Taiyuan 030051
2 Department of Material and Chemical Engineering ~ Sichuan Institute of Technology ~Zigong 643013

Abstract A series of novel stable polyurethane emulsions with high-solid-content and low-viscosity were prepared
by self-emulsification. They were prepared by the reaction of poly tetrahydrofuran-co-propylene oxide glycol
Ng210 isophorone isocyanate IPDI  with sodium 1 2-dihydroxy-3-propanesulfonate DHPS  and
dimethylolpropanoic acid DMPA as hydrophilic chain-extending agents. Influence of the mass ratio of DHPS and
DMPA on properties of polyurethane emulsions and films was analyzed. The results showed that the obtained
emulsions had multi-modal distribution in particle size and the particles were spherical in shape. It was noticed that
with increasing proportion mass ratio of DHPS and DMPA the average particles diameter of polyurethane emulsion
became smaller and poly-dispersion became wider. In addtion when the mass ratio of DHPS and DMPA ranges from
4 10 to 6 10 the particle size ratio of big particles and small particle ranges from 6 to 8 the solid-concent of
emulsion reaches above 70% and the volume fraction of big particle ranges from 75% to 80% . It is also noticed
that the high-solid-content emulsions exhibit a pseudo-plastic behavior the apparent viscosity is less than 250 mPa
s shear rate is 25 s' . The apparent viscosity of polyurethane emulsion increases with increasing proportion mass
ratio of DHPS and DMPA and the apparent viscosity of emulsion with different solid-content decreases with
increasing the shear rate that is the emulsions show characteristics of shear thinning. Polyurethane emulsions are
endowed lower surface tension which is 41.0 ~ 60.0 mN- m~' and the stability of emulsion is good at high
temperatures and low temperatures as well as in storage. When compared to traditional polyurethane emulsions the
emulsions with high-solid-content present films of better mechanical properties.
Keywords High-solid-content Low-viscosity Polyurethane micro-emulsion Hydrophilic chain-extending agents

Preparation





