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Scheme |1 Synthetic route of butacene
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Fig. 1  Absorbance curve of alkali wash liquor
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Fig. 2 'H-NMR contrast of HTPB (a) and Fe( CH,),Si-

(CH,),-HTPB (b)
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Fig. 3 FTIR spectra contrast of HTPB (a) and Fc(CH, ) ,Si-

(CH,),-HTPB (b)
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Table 1 Relative amount of microstructure of HTPB sample
S . Relative amount of cis-1,4 structure Relative amount of trans-1,4 structure Relative amount of 1,2 structure
o (%) (%) (%)
HTPB 25.39 54.27 20. 34
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Fig. 4 FTIR spectrum of HTPB
Table 2 Grafting rate data of Fc(CH, ),Si( CH;),-HTPB
Weight (g) ¢ (mol/L) V (mL) Reality content of Fe (% ) Theory content of Fe (% ) Average grafting percent (% )
0. 1078 0.0051 15.70 4.15
0.0976 0. 0051 13.36 3.90 9.77 41.28
0. 1049 0. 0051 14.91 4.05
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Table 3 Hydroxyl value of HTPB and Fe(CH,),Si(CH;),-HTPB

Sample Hydroxyl value ( mmol/g)
HTPB 0.754
Fe(CH,),Si(CH,),-HTPB 0.736
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Fig. 5 TGA curves of HTPB (a) and Fc ( CH, ), Si-

(CH;),-HTPB (b)
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Fig. 7 TGA curves of AP and AP with 5% Butacene
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LSRN S

STUDIES ON SYNTHESIS METHOD AND
PROPERTIES OF BUTACENE

Xiao-chuan Yan', Min Zhang', Wei-chao Wang®, Ying-hui Shen', Xue-wu Wang’
(" Key Laboratory of Auxiliary Chemistry and Technology for Chemical Industry, Minisiry of Education,
Shaanxi University of Science and Technology, Xi’ an 710021)

(> New Chemical Materials company of Shan Dong Hong Da, Dongying 257300)

Abstract  4-Chlorobutylferrocene was synthesized from 4-ferrocenylbutanoic acid by typical reactions of
NaBH,-I,-THF reduction and thionyl chloride chlorination, in stead of the traditional method with ferrocene
and 4-chlorobutyryl chlorid as raw materials,in which NaBH,-I,-THF system replaces toxic zinc amalgam as
reducing agent. ( 4-Ferrocene-butyl ) dimethyl silane was perpared from dimethyl chlorosilane and format
reagent which was produced by magnesium powder and 4-chlorobutyl ferrocene. The butacene with high yield,
which was formed from hydrosilylation, was successfully obtained by reaction of (4-ferrocene-butyl) dimethyl
silane and hydroxyl-terminated polybutadiene (HTPB) in the presence of the efficient and reusable platinum
catalyst (silica-supported chitosan complex of chloroplatinic acid Si0,-CS-Pt). The structure of the polymer
was characterized by ' H-NMR and FTIR. Thermal stability of the polymer was studied using TGA. This work
also measured the rate of grafting and the hydroxyl value. The results show that the desired target product with
the advanced initial decomposition temperature, increased thermal sensitivity, increased thermal stability and
excellent catalytic performance was obtained.

Keywords Butacene, NaBH,-1,-THF, HTPB, Latinum catalyst



