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Fig. 1 Mass spectrum of the product of the reaction between aluminum iso-propanol and acetylacetone and the ascription of the main pesks
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Fig. 2 [IR-spectra of PVB powder (1), dried AL O, gel powder
(2) and hybrid membrane (3)
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Table 2 Effect of weight ratio of sol and PVB on the appearance of
PVB/AL O, hybrid polymer material

Weight ratio of sol/

Sample PVB Product description
1 1:0 Fine particles
2 20:1 50°C : Transparent, RT :opaque
3 10:1 50T : Transparent , RT : translucent
4 7:1 Transparent
5 4:1 Transparent
6 0:1 Transparent
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Fig. 3  Viscosity of organic-inorganic sol as a. function of the
reaction time
1) Scl/PVB=4:1; 2) So/PVB=10:1

Table 3 The effect of ratic of alumina-sol and PVB on the least
reacting time reaching the proper viscosity to make a membrane

Alumina sol: PVB 20:1  10:1 7:1 4:1

The least reacting time{h) 0.6 0.4 0.2 0.1
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Fig. 4 Residual weight of hybrid material in the iso-butyl-aleohol

as a function of reacting time
1)Sol/PVB=17:1; 2)Sol/PVE=10:1

g

&

Residual weight
percent (%)
]

3 1015 201
Sol/PVB (/W)

Fig. 5 Effect of weight mtio of alumina sol and PVB on the
residual weight percent of hybrid membrane in iso-butyl-aleohol
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Fig. 6 Efect of temperature of heat exposure to air on the tensile
strengthofcarbonﬁbers(w time: 20 min)
1)Original carbon fiber; 2) With ALO; coating; 3) With hybrid

coating
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Fig. 7 X-ray diffraction patterns{CuKa)of the related sintered
materials

1) Sintered hy brid material(sol/PVB= 4/1}in N; at 1000TC for
40 min;

2) Sintered PVB in N, at 1000°C for 5 min;

3) Sintered AL, sol in N; at 1000TC for 20 min
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STUDY OF POLY(VINYL BUTYRAL) /Al,O; HYBRID POLYMER MATERIALS

PENG Ping, LI Xiaodong, YUAN Guifang, CAQO Feng, SHE Wenqi, LIAO Jie
{ CFC Key Laboratory , National University of Defense Technology , Changsha 410073)

Abstract The hydrolysis of the chelate of acetylacetone of aluminum, which is prepared by aluminum-iso-
propanol and acetylacetone, results into alumina sol. An organic-inorganic sol (OIS)can thus be prepared by
the alumina sol crosslinking with the residual hydroxyl groups of poly (vinyl butyral). The OIS, after
molding and drying, gives easily transparent, solvent-resistant membrane and high-elastic fiber, those are
actually the organic-inorganic hybrid polymers. When coated on carbon fibers, followed by drying and heat
treatment , the OIS forms very fine and thin amorphous alumina-carbon film, which obviously improves the
fibers’ resistance to oxidation at high temperature and fiber’s surface properties.

Key words Sol-gel, Hybrid polymer, Poly(vinyl butyral) , Aluminum oxide



