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Table 3  Orthogonal experimental design
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Fig.1 Impact of temperature on the average gel time
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Fig.2 Change curve of reaction time with the

hydrolysis temperature
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Fig.3 Curve of the sol particle size with the

amount of nitrate
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Fig.4 TEM images of the different amount of nitrate (a) n(HNO;)/n( AIP) =4; (b) n(HNO,)/n( AIP) =2
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Fig.5 The impact of nitrate on the average gel time
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Table 5 The impact of water on the transparency of the sol
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Fig.6 The curve of sol relative viscosity with

the molar ratio water to aluminum isopropoxide
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Fig.7 The impact of the molar ratio water to

aluminum isopropoxide on the average gel time
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Fig.8 The impact of the amount of PVP on the average

gel time
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Manufacture and stability test of alumina sol

ZHAN Gang' , CHEN Qiao-qgiao' , SHI Yue' , LU Mian' , LI Jian-sheng' , HUANG Zhi-liang' , 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: The aluminum sol was prepared using aluminum isopropoxide ( ATP) as raw materials, isopropyl
alcohol as solvent, nitric acid as peptizing and Polyvinylpyrrolidone as surfactants by sol-gel method. The
orthogonal test was introduced to study the effects of hydrolysis temperature, the proportion between AIP and
H,O, nitric contend, dispersant contend on the sol. The results show that the best preparation conditions for
aluminum sol are the ration of aluminum isopropoxide to water of 200, hydrolysis temperature of 90 °C, the
molar ratio of nitrate to aluminum isopropoxide of 4 and the amount of PVP in the aluminum isopropoxide of
1%o. The hydrolysis temperature play an important role in the stability of the sol , the amount of nitric affects
directly the pH , which further influences the particle size of sol, the amount of water contributes to the sol
viscosity while the dispersant makes a difference in accelerating the reaction and preventing the sol-Micelle.

Key words: alumina sol; sol-gel; stability; orthogonal test
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