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Fig- | IR spectra of epoxy water dispersion and epoxy/silica sol

hybrid water dispersions
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Table 1  Propertics of epoxy water dispersion and epoxy/silica sol hybrid

waler dispersions

Particle

Particle Salid content

Viscosity  diameter of
Samples diameter of  of disper-
(mPa-s) dispersion
silica sol(nm)  sion{ %)
(nm)
EP - 33 63 121
EP-S0L10 10 30 3l 98
EP-S0L20 20 30 35 97
EP-S0140 40 30 27 104
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Fig. 2 Particle distribution of epoxy water dispersion and epoxy/silica sol hybrid water dispersions
a) EP; b) EP-SOL10; ¢) EP-SOL20; d) EP-SOLAO
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- Fig. 3 TEM photograph of EP-SOL10
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Fig. 4 Zeta potential versus pH value for different water dispersion

systems
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Table 2 Surface properties of different films made from the epoxy water

dispersion or epoxy/silica sol hybrid water dispersions

Contaci angle

Samples Pendulum Hardness
{ water drop on the film){°®}

EP 86 0.88
EP-SOL10 97 0.96
EP-S0L20 94 0.96
EP-S0LA40 90 0.9
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Fig. 5 FT-IR specura of EP,EP-S0L10 and EP-50140

2

EP-SOL.40-air side

DD
[N

EP-SOL10-air side

Transmitiance (%)
o o
S R

[« B =
0 O

2000 1000

Wavenumber (em™)

3000

Fig. 6 ATR spectma of air side of films of EP-S0L10 or EP-S0L40

Table 3 Results of half-quantitative analysis of FT-IR spectra and ATR

sp-ectm
I.WJ-IZJOm-]I Ag o s! Relative
Samples A=, s A—t, contents of
—CH, O, 5i0,*
EP-bulk 0.80 0 0
EP-SOL10-bulk 1.02 0.22 1.0
EP-SOL10-air side 2.58 1.78 8.1
EP-S0LA0O-bulk 1.02 0.22 1.0
EP-S0LAQ-air side 3.96 3.16 14,4

* The contents of Si(; is relative to that in the bulk of EP-SOLI0 or EP-
SOLAO.
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PREPARATION AND CHARACTERIZATION OF WATERBORNE EPOXY
RESIN/SILICA SOL HYBRID WATER DISPERSIONS

DING Li, CHEN Fengting, WANG Guiyou, HU Chunpu, WU Shusen
( School of Materials Science and Engineering . East China Undversity of Science and Technology ,
Key Laboratory for Ulirafine Materials , Ministry of Education, Shanghai 200237)

Abstract Waterborne epoxy resin/silica sol hybrid dispersions were prepared by in-situ dispersion of graft epoxy
resin with both the silica sol and water simultanecusly . The hybrid interaction between the graft epoxy resin and the
silica sol with different particle sizes was observed through the measurements of FT-IR spectra and ¢ potential.
Compared with the graft epoxy resin water dispersion, the hybrid dispersions exhibited lower viscosity and smaller
particle size.In this case, a mechanism of forming the hybrid water dispersion was proposed and discussed. Some
surface properties of films prepared from these hybrid water dispersions were measured.The higher hardness and
better water resistance for such surfaces of films were observed, resulting from the enrichment of silica sols on the
surfaces of the hybrid films.

Key words Epoxy resin, Silica-sol, Hybnd dispersion, Charactenzation, Surface propery



