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Na,Si05+-9H,0 ,  H.S0, s through ball milling. Finally, the reinforcing effect and the transparence of
) Na,Si0; . .pH . Na,S0, PMMA slices of silica nano-particles on PMMA were also investigated.
s N The results showed that the as-prepared SiO, particles were amorphous,
. X spherical with uniform size distribution and the particles size could be
o - controlled in the range from 50 to 100 nm. The impact strength and flexural
s strength of the composite materials filled SiO, nano-particles was improved
obviously.
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Abstract: Silica nano-particles were prepared via chemical precipitation Fu ™
]
using Na,SiO; - 9H,0 and H,SO.. The effects of several technical factors on
the properties of silica powders, such as Na,SiO; concentrations, pH, ’
agitation speed, dispersant Na,SO, and surfactant PEG were studied. ’
8
FT-IR, TEM, SEM and XRD were used to characterize the structure and o Lee 1
morphology of the silica powders. The polymethylmethacrylate (PMMA ) s N
—silica nano-composites were prepared by in-situ bulk polymerization after .
b A}
silica nano-particles mixing with methylmethacrylate (MMA) monomer 9]
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Fig.1 FT-IR spectrum of silica nano-particles
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Fig. 2 XRD pattern ofsilica nano-particles calcined at 450 °C
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Fig. 3 TEM images of silica nano-particles obtained at different
concentration of Na,SiO,
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Fig. 5 SEM images of silica nano-particles obtained at different
pH and agitation speed
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Fig. 6 Particle size distribution of nano-particles
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Fig. 7 Impact strength of PMMA-SiO, composite materials with
different content of silica
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Fig. 8 Flexural strength of PMMA-Si0, composite materials with
different content of silica
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different content of silica

3
Na25i03 * 9H20 N HzSO4 N
,Na,S0, 5
1 ) Y N N
. pH
0.5 mol/L, 100 r/min, pH 5
50 nm ,
2) PMMA
3) MMA
PMMA-SiO, , Si0,
1% ,

Appl Phys Lett, 1997, 70(7): 838-840
[6] AWAJI N, OHKUBO S, NAKANISHI T, et al. Thermal oxide grow
that chemical vapor deposited SiO,/Si interface during annealing
valuated by difference X-ray reflectivity[J]. App Phys Lett, 1997, 71
(14): 1954-1 956
[77JFUHP, HONG R Y, ZHANG Y J, et al. Preparation and properties
investigation of PMMA/silica composites derived from silicic acid[J].
Polym Adv Tech, 2008, 20(2): 84-91
[S]JLEES G, JANG Y S, PARK S S, et al. Synthesis of fine sodium-free
silica powder from sodium silicate using w/o emulsion[J]. Mater Chem
Phys, 2006, 100: 503-506
[9] s , .. SiO,[J].
, 1997, 12(3): 391-396
[10] SMITH D M, STEIN D, ANDERSON J M, et al. Preparation of
low-density xerogels at ambient pressure[J]. J Non-crystalline Solids,
1995, 186: 104-112
[11] JESIONOWSKI T, ZURAWSKA J, KRYSZTAFKIEWICZ A.
Surface properties and dispersion behaviour of precipitated silicas[J].
J Mater Sci, 2002, 37: 1 621-1 633
[12]LIZ J, SHEN X Q, YAO H C, et al. Preparation of ultrafine silica
powders[J]. J Mater Sci Lett, 2002, 21: 995-997
[13] , , , .CO, [71.
, 2000, 25(6): 31-33
[14] CHEN Q W, LIX G, ZHANG Y H, et al. Ferroelectric properties of
porous silicon[J]. Adv Mater, 2002, 25(3): 10-11
[15]GOLEJ L, DUDLE F P, GRANTIER D, et al. Evidence for origin of
porous silicon photoluminescence: a surface bound oxyhydride-like
emitter[J]. Phys Rev. B. 1997, 56(3): 2 137-2 140

[16] , , . [M]. 3
, 2004 ; 38-142
[17] , , . ATO
[ , 2004, 38 (7): 33-39
[18] , , ,
1. , 2006, 38(4): 9-10
[19] , , , PMMA/SiO,

[J]. ,2006, 18(2): 223-226



