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2 Table 1  Average size and distribution width of emulsion particles
Designation  w HPMS % Average Distribution
size nm width nm
A 0 17.1 1.3
B 5 33.8 1.8
C 15 55.7 —
Ostwald-Dewael } D 2 9.2 6.17
M=k V' o=k 7 E 25 114.4 6.88
ol Y n n NCO /n OH = 2.2 w TMP = 3% w MDEA = 7% the
R ne<l k molecular weight of prepolymer is 4120  the following are as the same .
k 3.1.2 HPMS
k 1 2 PU  HPMS/PU
k 7a : : 1 2
PU
lgo = lgh + nlgy HPMS/PU
lgo-lgy : PU
n k
3
3.1 HPMS/PU
3.1.1 HPMS 1 ¢

HPMS . Fig. 1 TEM photograph of the granules in pure PU emulsion
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Table 2 The n & values for HPMS/PU emulsion
Samples w HPMS % n k
a 0 0.531 0.901
b 5 0.590 0.892
_ c 15 0.700 0.811
100 d 20 0.737 0.612
e 25 0.885 0.501
Fig. 2 TEM photograph of the granules in HPMS/PU-15 emulsion
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Fig. 4 Flow curves of emulsions with different dosage of MDEA

Table 3 The n k& values for HPMS/PU emulsion

Samples w HPMS % n k

a 5.5 0.812 0.401

b 6.5 0.723 0.510

c 7.0 0.590 0.612

d 7.5 0.511 0.723

e 8.0 0.436 0.834
w HPMS =15% the following are as the same
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Fig. 6 Flow curves of emulsions with different dosage of TMP

Table 5 The n k values for HPMS/PU emulsion

Table 4 The n k& values for HPMS/PU emulsion
Samples Molecular weight x 10° n k
2.8 0.498 0.728
4.1 0.590 0.612
c 5.7 0.709 0.513
3.2.4 TMP w TMP

Samples w TMP % n k
a 0 0.412 0.798
b 1 0.590 0.612
c 3 0.663 0.499
d 5 0.818 0.417
. HPMS/PU
TEM PU
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17.1 nm . HPMS n 0.812 0.456 k
w HPMS 5% 0.401 0.834 .
25% 33.8 nm 114.4 nm n 0.498
w HPMS . 0.709 £ 0.728 0.513
HPMS/PU :
w TMP  0.0% 5% n 0.412
0.818 &k 0.798 0.417
0.885 ~ 0.531
w MDEA 0% 15%
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MORPHOLOGY AND RHEOLOGICAL BEHAVIOR OF CATIONIC POLYURETHANE/
POLYDIMETHYLSILOXANE SELF-EMULSIFYING MICRO EMULSION

WANG Haihua SHEN Yiding FEI Guigiang FAN Xiaojing
College of Chemistry and Chemical Engineering ~ Shaanxi University of Science & Technology — Xianyang 712081

Abstract With the action of catalyst and cosolvent a series of hydroxyl-terminated polydimethylsiloxane HPMS
based polyurethane PU micro emulsion were successfully prepared by self-emulsifying copolymerization . They were
prepared by the reacton of isophorone isocyanate IPDI  poly tetramethylene oxide glycol PTMG and HPMS with
N-methyldiethanolamine MDEA as chain extender and trimethylolpropane TMP as crosslinker. Effects of HPMS
content on the particle size and morphology of HPMS/PU micro emulsion were analyzed. The effects of HPMS
content /N-methyldiethanolamine content TMP content and the molecular weight of the prepolymer on the
emulsion’ s theological properties were studied . The results revealed that the average diameter of the particles and the
distribution width became greater and wider with HPMS addition. Emulsions exhibit a Non-newtonian behavior and
they are endowed with pseudoplasticity and thixotropy. It is noticed that the apparent viscosity decreases with
increasing the shear rate that is the emulsions show a characteristic of shear thinning and their flow-behavior index
n  ranges from 0.885 to 0.531.1t is also noticed that their zero shear viscosity ranges from 13.59 mPa s to 25.08
mPa s changing with the content of HPMS N-methyldiethanolamine TMP and the molecular weight of the
prepolymer.
Key words  Polyurethane  Hydroxyl-terminated polydimethylsiloxane ~ Rheological behaviors — Microcosmic

morphology Micro emulsion





