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In the area of non-oxide ceramic, the polymer derived ceramic route was a major breakthrough
to obtain silicon based ceramics with excellent thermo-mechanical properties such as high
strength, hardness, low density and high temperature materials with self-healing properties [1,
2]. In the interest of obtaining ceramics that can be shaped easily, we have characterized the
process of synthesis and crosslinking from a monomer to a preceramic polymer using a
rheometer together with a Fourier Transform Infrared spectroscopy [3]. This will help in
monitoring and controlling the chemical and physical properties of the precursor to finally lead
to the desired SiC.

This presentation will emphasize the coupling of a rheometer with an infrared spectrometer.
A hydrosilylation reaction was used to successfully synthesise a hyperbranched polymer [4, 5].
The polymerization reaction was monitored in situ by combining the rheological and infrared
measurements [6]. A real time control of the construction of the macromolecular structures
under defined atmosphere and temperature was performed. The results indicate a gel-like
behavior for alkene conversions higher than 0.55. The hydrosilylation reaction was able to
determine the overall second—order kinetics. Porous material B-SiC and free carbon were
obtained after undergoing a pyrolysis at 1400 °C.

To complete the coupling system, a portable Raman spectrometer is added. Indeed, it is a well-
known powerful tool to characterise materials and it leads to higher depth penetration in
analysed materials [7-9]. Moreover, the FTIR and Raman complement each other, improving
the analysis of data obtained during simultaneous monitoring. Therefore, a new system
consisting of a rheometer, FTIR and Raman spectroscopies will enable us to monitor in-situ
the polymerization reaction in real time at controlled atmosphere and temperature.
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