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STUDIES ON CROSS-LINKING OF A LIQUID POLYCARBOSILANE INITIATED BY
2, 2'-AZOBISISOBUTYRONITRILE
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(1. Fujian Key Laboratory of Advanced Materials, College of Materials, Xiamen University; 2. College of Chemistry and
Chemical Engineering, Xiamen University, Xiamen 361005, Fujian, China)

Abstract: Cross-linking reaction of a hyperbranched liquid polycarbosilane (HBPCS) initiated by 2, 2'-azobisisobutyronitrile (AIBN)
was studied at an inert atmosphere. The influences of temperature, AIBN amount and time on the cross-linking reaction and ceramic
yield of HBPCS were investigated. The cross-linking reaction can be improved at a higher temperature. The increase of the amount of
AIBN added is beneficial to promote the cross-linking, while the ceramic yield increases first and then remains stable with the in-
crease of AIBN addition. The optimal range of mass fractions (the same below) of AIBN added to HBPCS is 1.0%—2.0%. With the
increase of cross-linking time, the degree of cross-linking and ceramic yield of HBPCS increases first and then remains constant. The
ceramic yield of cross-linked HBPCS with 1.5% AIBN at 80 ‘C for 6 h reaches above 75% up to 1000 ‘C. In addition, the phase
composition of the HBPCS-derived ceramics was characterized. It was found that the introduction of AIBN significantly retards the
crystallization of -SiC.
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Fourier transform infrared (FTIR) spectra of HBPCS
treated at different temperatures

1—Hyperbranched polycarbosilane (HBPCS); 2—HBPCS cross-
linked at 60 ‘C; 3—HBPCS cross-linked at 70 ‘C; 4—HBPCS
cross-linked at 80 C.
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Fig.2 Influence of reaction temperature on C=C bond contents
of cross-linked HBPCS with 1.5% (in mass, the same
below) 2, 2"—azobisisobutyronitrile (AIBN) for 24 h
A(C=C)/A(Si—CHs) represents the C=C relative content that is the
ratio of the peaks at 1630 and 1253 cm ™.
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Fig.3 Influence of AIBN amount on the C=C bond contents of
cross-linked HBPCS at 80 ‘C for 24h
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Thermogravimetry (TG) curves of cross-linked HBPCS
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1—Without AIBN; 2—0.5%; 3—1.0%; 4—1.5%; 5—2.0%
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Fig.6 X-ray diffraction (XRD) patterns of the pyrolyzed pro-
ducts at 1300 ‘C for 1 h of cross-linked HBPCS with
and without AIBN
1—Without AIBN cross-linked at 80 ‘C for 24 h; 2—With 1.5%
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Fig.5 Influence of reaction time on C=C bond contents of cross-
linked HBPCS with 1.5% AIBN at 80 ‘C and its ceramic
yields treated at 1300 ‘C for 1h
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Fig.7 Scanning electron microscope (SEM) photographs of
the pyrolyzed products (1300 °C, 1 h) of cross-linked
HBPCS with and without AIBN
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