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In order to achieve a hydrophobic surface of silica, we reacted silica nanoparticles with hexamethyldisilazane (HMDS) under
various reaction conditions. Modification of the surface of silica with organic materials was confirmed by the thermogravity
and elemental analysis. The modified silica displayed nearly the same morphology as to the pristine silica. The reaction of
20 g of HMDS with 1 g of silica in decalin at 200 C for 6 hours was found to be the optimum reaction condition in terms
of the dispersity in toluene and the surface roughness of composite films. Oxygen permeation studies of the composite film
demonstrated that the modified silica enhanced a gas barrier performance.
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Table 1. Reaction Conditions and Properties of HP-Si

o729 F&o) #eh AT 555

Reaction Condition

Dispersity* (1%) Roughness** (um)

Sample Code

S : HMDS (by wt) Solvent Temp Time in water in toluene Ra Rz

S (silica) - - - - A A 0.513 5.724
I 1:20 toluene 130 C 6 h A A 0.584 5.153

)i 1:20 decalin 150 C 6 h x AN 0.520 2.692
I 1:10 decalin 200 C 6 h x A 0.495 3.153
v 1:20 decalin 200 C 6 h x O 0.291 1.857
\Y% 1:20 decalin 200 C 12 h x O 0.309 2.209

* x : precipitated or floated
A dispersed but turbid
O : well dispersed
** Roughness of the film made from phenoxy resin solution containing HP-Si

\
HO Si o + —SI—NH—SI— e 7/

o o \ ~o-d_
OH !

Silica HMDS .

Figure 1. Ideal reaction of HVMDS with silica.
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(b) inftoluene
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(a) in water

Figure 2. Photographs of dispersions of silica and HP-Sis in water and
toluene.
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Figure 3. SEM of silica (a and b) and IV (c and d).
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Table 2. Elemental and Thermogravity Analyses of HP-Si
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EA Amount of organic compound
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C (%) H (%) 0 (%) Total C, H, N, S, O (%) measured by TGA (%)
Silica 0.97 0.32 1.08 247 2.71
11 2.62 0.57 0.20 3.38 4.77
I 2.82 0.65 0.27 3.74 4.95
I\% 3.11 0.65 0.22 3.98 5.28
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100 4 —
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£ i v
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Figure 4. TGA of silica, II, III and IV.
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Figure 5. Oxygen transmission rate of films.
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