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M& R AN RER AT RAERERTZ, 1.3.1 SHAEREMANE BEEAEIBER
CEEECHERAENSBEBENKERAENN B BEREE FMAERS TXERETR, U
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OCNw]wcho + 2H,NCH,CH,CH,Si(OC,;Hs)3 — (C‘QH50)3SiW]‘~“Si(OC2H5)3 (2)
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((;2}150)35i~~~1w~5i(0C2H5)3 + N(CG,Hs); — (CQHSO)_;SiW'T'\MSi(OCszh (3)
COOH COOP HN®(C,H;);
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Fig. 1 Ethanol in water phase versus storing time of
the dispersions at room temperature
® PUA (0.9mmol Si/g, 0.25mmol COOH/g

polymer)
B PU-B(0.9mol Si/g,0.45mmol COOH/g polymer)
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Fig. 2 TEM photography of the dispersion particles
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Fig. 3
concentration of built-in hydrophilic group
@ 0.3mmol Si/g polymer
l 0.6mmol Si/g polymer
A (.9mmaol Si/g polymer
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Fig. 4 Swelling solvent and water by weight
versus silane content

A Swelling solvent

@ Swelling water
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Table 1 Weight per mole elastically effective chains M,

Si content Theoretial

{mmol/g) M. M,
0.3 7712 6666

Experimental

0.6 3962 3333
0.9 2408 2222
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Fig- 6 Capillary force to push dispersion particles together
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Fig. 7 Tensile strength of the casting film
versus dispersion partica size

@ 0.3mmol Si/g polymer

B 0.6mmol/g polymer

A (.9mmol/g polymer

Fig. 8 SEM micrographs of fracture surface of casting films
a) D,=220nm
b) D, =160nm
¢) D,=115nm
d) D,=82nm
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Table 2 Mechanical properties of the cast films

Si content (mmol/g) 0.3 0.6 0.9
Hardness (Shore A) 80 95 %0
Tensile strength (Mpa) 20.5 271.3 322
Elongation at break (%) 450 320 260

COOH content 40mmol/g polymer
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SYNTHESIS AND CHARACTERIZATION OF CROSS-LINKED AQUEOUS
POLYURETHANE DISPERSION

WANG Wusheng, PAN Caiyuan
(Department of Polymer Science, University of Science and Technology of China , Hefei  230026)
ZENG Jun, RUAN Deli, ZHONG Feng
{ Research Center of Applied Chemistry, Anhui University, Hefei 23003%)

Abstract  Silylate-terminated polyurethanes with built-in hydrophilic sites were synthesized. When the
polymer is dispersed in water,the silane alkoxy end-groups of the polymer undergo hydrolysis, followed by
condensation to form a stable cross-linked aquecus dispersion. TEM studies indicated that with more
incorporation of hydrophilic sites, the particle size of the dispersion decreased. It was also found that the film
property depended on the particle size when the crosslinking density in particels was much higher. The
average molecular weight of the elastically effective network chain M_ measured by swelling experiments
shows fairly good agreement with the theoretical value of M,. It was also found that the cross-linking
density of the casting film may increase during the film formation and drying process.

Key words Aqueous polyurethane dispersioin, Silane alkoxy, Cross-linking



