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Table 1 Experimental conditions and pseudo-hydrolysis rate constant

Ti"e [NH;] [F: 0] 10° k"t TRt rel

I;L-ﬂ_l-L_'_ mol-L7T min~?! min~ " 5

T 250 05216 £.0550 1.539 1.430 6.8

25.0 0.9798 5.0196 2.859 2700 5.6
25.0 1.9887 6.0003 5.960 5.537 7.2
25.0 1.9537 14,0562 17.566 8.198 3.6
25.0 0.8576 14.3921 8.744 8.126 7.0
35.0 2.0120 10.0470 15.227 15537 2.0
25.0 1.9940 12 0000 14.145 14.844 4.9
35.0 0.9760 5.9490 3.938 3.530 10.3
45.0 1.9143 6.0866 9.698 9.501 2.0
25.0 1.9510 10,0458 10.575 1.278 6.6
35.0 1.0116 14.0584 11.914 12.415 1.2
15.0 0.5042 10,0321 3.779 3.779 0.0
35.0 2.0058 6.0241 7.737 7.491 3.2
45.0 1.9995 10,0083 20,243 20,125 0.6
45.0 1.0153 6.0541 5304 4938 5.1
25.0 1.0003 10,0047 5.308 5.677 6.8
45.0 0.4957 14.0112 7.565 7.823 3.4
25.0 1.8050 15.4350 20.561 19.172 6.8

Linear correlated coeficient all over 0,99, k) ecxperimental data. & - Caleulated
data, rel-[k — k) kg = 1007
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A#: Si(OCyH;5)q+4H,0—8i(OH)s +4C,H;0H (1)
#4: Si(OH)4 —Si04]+2H,0 (2)
B Si(0CyHg)442H,0-810,] +4C,H,OH (3)
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= K'[TEOS]" (4)

_@ = k'[TEOS] (5)
B In(c/ep)=—k't (6)
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Fig.1 Concentration of TEOS as funec-
tion of reaction time at 25°C

110.52mol-L~YNH;.6.05mol- L~ Ha():

Fig.2 Dependence of pseudo-hydroly-
sis rate constant on ammonina

concentration at 25.0°C
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Ha ()
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k' = F(T,[NH,], [H,0]) (7)
T Eitie, RIGRMEREHE L SEE, WEE, KORERXREY
k' = Aexp(~ E./ RT)[NH,)*[H,0}’ (8)
F A A AR (6 B0 % T 0 B 8 (3 1) 3 (8) Rikfr= ARG
k' = 15.75exp(—22053.9/ RT)[NH;)" **[H, 0] ** (9)
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fr, F 1P T RIAR (9) 1A & R AR, WP BRI RLE L, AR
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M(9) R LATIE] - e Sk e s 2 Rt
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o dt

= 15.75exp( ~22053.9/ RT)[NH;|' "*[H,0]* **[TEOS) (10)
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Dependence of pseudo-hydroly-
sis rate constant on water con-
centration at 25.0°C
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Dependence of psendo-hydroly-
sis rate constant ' on tempera-
ture

1)2.0mel-L~"NHa, 10.0mol-L~ "Ha (O):
2. 0mol- L~ NHs.6.0mol-L~ 'Ha(:
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Table 2 Calculated data and literature data of pseudo-hydrolysis rate constant

T [NHs) [HaO] [TEOS] 10%k;  10%k/
C molL™" molL™ molLl™" min " min~" ™ L
25.0 1.6 3.2 0.0087 1.7 1.8 Raman spectrum measure [TEOS] [7]
250 1.0 3.8 017 0.84~1.08 1.43 1.77Si NMR measure [TEOS] [6]

2.Spectrophotometry measure

soluble silica concentration

3. TEM measure particle diameter

4. Conductivity

% Volume changes
25.0 1.3 7.6 0.1 6.8 7.0 Colorimetry with molybdic acid  [5
25.0 1.0 Rl .1 2.4 2.1
200 1.2 208 (L0016 1.08 1.05 '"'C NMR measure [TEOS] [2]
25.0 1.7 7.0 6.2 5.8 (9]

by ~-Literature data, k)

Caleulated data, TM - Experimental method, L
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Study of the Hydrolysis Kinetics of Tetraethyl Orthosilicate in the Preparation of
Monodisperse Silica System

Zhao Ruiyu Dong Peng  Liang Wengjic
{ University of Petrolum, Shandong Dongying 257062)

Abstract The hydrolysis of tetraethyl orthosilicate in the preparation of monodisperse
silica particles was studied by means of extract-freeze separate-GC analysis. The effect
of the parameters on the hydrolysis rate was investigated in the temperature range: 25-
45°C'; ammonina concentration: 0.5-0.2mol-L~!; water concentration: 6.0-15.0mol-L~.
A kinetics eqution of hydrolysis was obtained by the which could be used under experi-
mental conditions most in use in the preparation of monodisperse particles in ethanol with
ammonina as catalyst.

Keywords: Monodisperse silica particles, Tetraethyl orthosilicate, Tetraethyl
orthosilicate hydrolysis
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