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Fig.4 The XPS spectra of FSiO,
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Fig. 8 Effect of FSiO, and SiO, on rheological
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Fig. 9 The thermogravimetric Analysis of
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Table 1 Properties of UV cured film
FE Te,/)C Tepoi/ °C Tt/ C. Tool C BERHE % WOKE /% KEEflS /(0 ) BB
PUA 287 409 329 415 94 52.00 72 H
PUA/FSiO,~1 301 412 334 420 99 43.48 84 2H
PUA/FSiO,-2 303 412 340 419 99 31.58 105 4H
PUA/FSiO,-3 295 408 338 417 98 30.00 107 SH
PUA/SiO, 293 407 331 420 95 41.67 105 4H

o T RRAGREEE, RIRERR 5% B ATLE; Ty, RRERR 50% BV ; T,

XIS 5 T SEEEE =R T B R R T 46X I IR

FE 1R EfIE 1 UV FER SR PUA 198 i

Fh 94%, LKy 52.00%, 7K 4 fil ff Ky 72°
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Fig. 10 The contact angle of UV curing coating
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Fig. 11 X-ray diffractograms of UV cured films
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Organic Modification of Silica and Its Application in Polyurethane Acrylate Coatings

WEN lJiajia, LI Huijie, LIU Xinghai, HUANG Chi, LI Houbin

( Department of Printing and Packaging, Wuhan University, Wuhan 430079, China )

Abstract: Active double bonds were introduced onto the surface of silica (SiO,) through organic modification,
and the surface functionalized silica (FSiO,) was successfully introduced into UV light-cured polyurethane acrylate
(PUA) prepolymer. Fourier Transform infrared spectroscopy (FTIR), X-ray photoelectron spectroscopy (XPS),
Thermogravimetric Analysis (TGA), X-ray diffraction (XRD) and Rotary rheometer were used to characterize and test
Si0,, FSiO, and PUA/FSiO, composite, with the stability of SiO, and FSiO, in dimethyl formamide (DMF) studied
as well. The results showed that organic chain segments were successfully connected to the surface of OCMSs and
the grafting rate was as high as 10.1%. Compared with SiO,, FSiO, after organic modification had better dispersion
in DMF. Besides, FSiO, was conducive to improving the heat resistance, gel rate and water contact angle of PUA
coatings to certain extent, and it also helped to increase the pencil hardness of the coatings.

Keywords: silica; organic modification; polyurethane acrylate; coating; UV-curable
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