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Table 1 Orthogonal experiment table
HE
K
A pH B: a(H,0)/n(TEOS) C: 2(EtOH)/»(TEOS) D: PVP/g E: X Bf[E/min

1 1 4 2 0 20

2 2 6 6 0.05 30

3 3 8 10 0.1 40

4 4 12 14 0.15 50
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Table 2 Orthogonal experimental results
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[/ x
1 1 1 1 1 1 4
2 1 2 2 2 2 5
3 1 3 3 3 3 29
1 4 4 4 4 18
5 2 1 2 3 4 38
6 2 2 1 3 6
7 2 3 4 1 2 87
8 2 4 3 2 1 42
9 3 1 3 4 2 8
10 3 2 3 1 36
11 3 3 1 2 4 7
12 3 4 2 1 3 32
13 4 1 4 2 3 60
14 4 2 3 1 4 70
15 4 3 2 4 1 28
16 4 4 1 3 2 13
HWE 1 14 27.5 7.5 48.25 27.5
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Fig. 1 Influence of n{EtOH)/#{TEOS} on the
average gel time
2.3 S8 PVP BIRNE X 14 52 B B 18] B 5% i

WA 2 Fizw, W& PVP A R 3 n, 7 1
BRI R B #4648, i PVP o THE T & H
WBERE , P s R 2 S SIO, POk R 22 B
SRR EHE, AT BH IE S1O, UKL 3R T 2 3 /9 45 R
P 37 1T BELA% 75U 55 JB0RL 8] A9 52 B[R] I, 24 1E
BER £ W K A 45 B/ RS B9 Si0, ORI I 4%, 32
T 2A 2R, X /N R SiO, Bk RA
ERRXMEWEEER T HRRES, Wik PVP
R I D688 2x 8/ S10, BYRLEE. MR VF &TRS 4%
A BIBTFE R B — S AR T BB /N AR E 1
55, BT LA, BEE PVP BIIA , SiO, ¥ 52 i e 5 1l
553 BV - 249 558 B ok 1) 45 4L

30

40+

30+

VISR el d

20

l() ] 1 i
0.00 .05 0.10 0.15

PVP/g
B 2 PVP N E3T I 25 R B 18] i % 8

Fig. 2 Influence of PVP on the average gel time
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the average gel time
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Fig.4 Influence of pH on the average gel time
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Fig. 5 Influence of reaction time on the average gel time
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Orthogonal test of acidic silical sol stability

HUANG Zhi-liang' ,CHEN Qiao-qiao' ,CHEN Chang-lian' ,ZHAN Gang' ,SHI Yue',
LU Mian' ,YIN Qing ,CHI Ru-an*
(1. School of Material Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
2. School of Chemical Engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract: Silica sol was prepared using tetraethyl orthosilicate (TEOS ) as raw mateials, Anhydrous
ethanol (EtOH ) as solvent,nitric acid as catalyst and Polyvinylpyrrolidone (PVP) as additives by sol-
gel method. The orthogonal test was used to study the effects of water, EtOH, TEOS, pH, quality
addition of PVP and reaction time on the silica sol stability. The results show that the best preparation
conditions for silica sol are that the mole ratio of water to TEOS of 8,the mole ratio of EtOH to TEOS
of 14, pH of 2, quality addition of 0 and reaction time of 50 min. The mole ratio of EtOH to TEOS
exhibits significant effect in the silica sol stability, the silica sol stability increases with the increasing
mole ratio of EtOH to TEOS. PVP makes the gelation time become short. At the same time, sol
stability increases with the pH and the reaction time increasing.

Key words: silica sol;tetraethyl silicate;polyvinylpyrrolidone;orthogonal test;stability
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