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Fig. 1 FI-IR Spectra of WPU and WPU/SiO,
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X, — Area(free)
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2)
X — Area(ordered)
° Area(free) + Area(ordered) + Area(disordered)
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X, = Area(disordered)
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Fig.2 FT-IR Spectra and Curve Fittings of Carbonyl Region for WPU and WPU/SiO,

solid line: original result; dashed line: curved-fitting results

Tab.1 Curve Fitting Results of Urethane Linkages and
Polyester Carbonyl Region for WPU and WPU/
Sio,

Sample X (%) Xa" (%) X)) Xy (%)
WPU 22.96 14.19 62. 86 77.04
WPU/SiO,-1 26.76 18.75 54.49 73.24
WPU/Si0,-2 27.22 21.85 50. 93 72.78
WPU/SiO,-3 38.08 20. 84 41.08 61.92

“the percentage of free C=0; "the degree of disordered hydrogen
bonding; the degree of ordered hydrogen bonding; the total de-

gree of hydrogen bonding
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Fig.3 XRD Patterns of PBA, WPU and WPU/SiO,

Fig. 4 DSC Curves of PBA.WPU and WPU/SiO,

Tab.2 Related Data from DSC

Sample Tn(C) AH,(J/g) C(%)
PBA 59.5 73.79
WPU 49.5 43.99 59. 62
WPU/SiO;-1 38.4 31.58 42. 80
WPU/SiO;-2 36.7 24.77 33.57
WPU/SiO-3 32.8 17.48 23.69
2.3 DSC & #f

Fig. 4 2 PBA.WPU K WPU/SiO, Ji& %) DSC
H £k, M C B PG 5 T Tab. 2. Hodp T, 3678 45 fl i (5
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Fig. 5 SEM Images of WPU (a), WPU/SiO;-1 (b), WPU/SiO;-2 (¢) and WPU/SiO;-3 (d)

Fig. 6 AFM Images of WPU (a), WPU/SiO;-1 (b), WPU/SiO,-2 (¢) and WPU/Si0,-3 (d)
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Tab.3 The Influence of Nano-SiO, Amount on the
Properties of WPU and WPU/SiO, Films
Tensile Elongation
Water contact Absorption
Sample strength  at break
angle(”) ratio (%)
(MPa) (%)
wWPU 60. 30 33. 20 10. 65 444,15
WPU/SiO:-1 66. 70 28.45 15. 84 390. 77
WPU/SiO,-2 71.30 24. 26 21.05 317.43
WPU/SiO:-3 70. 20 26.05 23.72 201. 54
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Effect of Nano-SiO, on the Phase Morphology and Film Properties of Waterborne Polyurethane

Wei Zhou, Heqing Fu,Caibin Yan
(School of Chemistry and Chemical Engineering »South China University of
Technology,Guangzhou 510640, China)

ABSTRACT ;: Nano-SiO, /waterborne polyurethane(SiO,/WPU) hybrid dispersions were prepared with the pre-
polymer of isophorone diisocyanate(IPDI), polybutylene adipate(PBA) and modified nano-SiO,. The influence
of nano-Si0, content on phase morphology,crystallization and film properties of SiO,/WPU were investigated
by FT-IR, XRD, DSC, SEM and AFM. The experimental results show that the degree of ordered hydrogen
bonding decreasess and the degree of disordered hydrogen bonding increases when the content of nano-SiO, in-
creases. SEM and AFM images show that the phase separation between soft and hard segment decreases. The
relative crystallinity of the films decreases from 59.62% to 23.69% . All of these experimental results indicate
that the addition of nano-SiO, improves the compatibility of soft and hard segment and decreases the crystalliza-
tion of the cast films. The nanocomposites have the best water resistance and mechanic properties when the

mass fraction of modified nano-SiO, is 2%.

Keywords: nona-Si0O, ; waterborne polyurethane; microphase separation; crystallization property



