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Estimation of thermal diffusivity of expanded graphite - carbon nanotubes composites by heat pulse and thermo-wave methods
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Carbonaceous materials possess large application spectrum from nano-technologies to bio-sensorics, medicine and thermal management. In particular, carbon nanotubes based composite was proposed as thermal absorber for pyroelectric and other thermal detectors [1].

Thermal diffusivity aT is the thermophysical parameter determining the speed of temperature front propagation during pulse or periodic variations of the temperature distribution in a medium.
The sheet samples of thermally expanded graphite (EG) - carbon nanotubes (CNT) composites(c) were synthesised by persulphate oxidation method [2]. In both heat pulse method and thermo-wave probing of (EG-CNT)c, the light emitting diode as radiation heater and the pyroelectric detector as heat sensor were utilised.

Obtained by heat pulse method aT values of (EG-CNT)c are (2 - 8)∙10-6 m2/s and by thermo-wave probing are (1.5 - 16)∙10-5 m2/s, and lie in the range limited by aT values known for CNT-mats (~ 10-6 m2/s) and for isolated CNT (~ 10-2 m2/s).
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