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Figure I Scheme for preparation of modified nanosilica
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Table1 The formulation of UV curable coatings
Samples TPGDA/ % (wt) EA/ Y% (wt) Irgancur 184/ % (wt) Modified nanosilica/ % (wt) Nanosilica/ %( wt)
a 48 0 47 0 50 - -
b 48 0 47 0 50 2 4 —
c 48 0 47 0 50 4 8 -
d 48 0 47 0 50 71 -
e 48 0 47 0 50 95 -
b 48 0 470 50 - 20
é 48 0 47 0 50 - 40
d 48 0 47 0 50 - 60
e 48 0 470 50 - 80
15
2min, 24h,
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Figure 2 FT-IR spectra of nanosilica( a) and modified nanosilica(b)
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Figure 3 TG curves of nanosilica(a) and modified nanosilica( b)
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Fig 4 Viscosities for coatings with various amounts of nanosilica ( a)and
modified nanosilica ( b)
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Figure 5 SEM images for etched films of coatings with 4%( wt) nanosilica(a) and 4%( wt) modified nanosilica (b)
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Figure 6 The curable course of UV curable course
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Table 2 The hardness and anti-abrasion of cured films
Weight loss / mg
Coatings Pencil hardness
100 cycles 200 cycles 300 cy cles
a 3H 2 4 57 926
b/ b 4H / 3H 20723 52/ 85 87/94
c/ 5H / 4H 16720 39/ 52 8§80/92
d/ d SH/ 4H 15720 39/ 51 78791
e/ € 4H / 3H 15719 38/ 49 8§81/93
3 %k
(1) Si02 Si-OH , , .
c=¢C Si0:, 15 6%, 70.5% Si—OH .
(2) Si0» : .
, 4~6wty , R .
Si02 " Si02 s . .
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Modification of Nanosilica and its Properties in UV Curable Coating

MA Guo-zhang'*, LIU Wei"?, YAN Tao"”, XU Bing-she’
(1 Shanxi Institute of App lied Chemistry, Taiyuan 030027, China;
2 Collegeof Materials Science and Engineering of Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: M odified nanosilica was prepared by esterifying nanosilica with hydoxyethyl acrylate in
the presence of p-toluenesulfionic acid Characterization of the products by Fourier transform infrared
spectrometer ( FT-IR) and thermogravimetric analyzer ( TGA) showed that 70. 5% of Si-OH groups on
nanosilica could esterify with hydoxyethyl acrylate Applied in UV curable coatings, unmodified and
modified nanosilica could improve the pencil hardness and abrasion resistance of the cured films, the best
properties of the films was obtained when addition of nanosilica was from 4wt% to 6w t%;, however, the
curing rates of coatings decreased and the viscosities of coatings increased. Compared to the coatings
with unmodified nanosilica, the coatings with modified nanosilica had lower viscosities, more even
dispersion, faster UV curing rate and their cured films had better pencil hardness and abrasion
resistance

Key words: Nanosilica; Hydoxyethyl acrylate; Modification by esterification; Hybrid coating;
UV curable



