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Fig. 1 Hydrolysis and polymerization process of

tetraalkoxysilanes 15

[1]

(SiO2)

60% 90%

[2-4]

0.3×10 6 0.5×10 6/K

[5,6]

-

-

[7-9]

-

2

-

-
(TMOS

TEOS )

1 2

( 2(a) )



76

Sto er
[13-29]

Zhao [30]

TEOS

TEOS

pH

Nozawa [31]

TEOS
Zhao [32]

TEOS

Yo oi [33-35] Hartlen [36]

(L- L- )

- (TEOS-water)
pH(9 10)

30 nm
pH

9 10 TEOS
TEOS

TEOS
TEOS

Si(OR)4 OR OH

Si-O-
Si ( 2( ) )[10]

( ) [SiO4]

[SiO4]

O2 (

) [SiO4]

[SiO4]

1 3 OH
OH

[11,15]

2 10

Fig. 2 Reaction mechanism of hydrolysis and

polymerization process of tetraalkoxysilanes 10
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Fig. 4 Experimental procedure of silica nanoparticle

preparation by two-stage mixed method a and the

schematic diagram of semi-batch and batch system b 38
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Fig. 3 Apparatus for the spray synthesis of silica

particles 37
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Fig. 5 Four different surface treatment processes for surface modi cation of silica 43
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Fig. 6 Sphere silicas with different sizes were controllably prepared by sol-gel method in our laboratory
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