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Thermal Diffusivity of n-Alkanes Near the Transition Temperatures
Takayuki Tsuji and Toshimasa Hashimoto
(Recieved May 18, 1992)

A simple non-steady state method using a temperature wave method has been developed for
measuring the thermal diffusivity of organic material including solid and liquid state. This method is
based on the acloule heating at the front surface of flat film shaped sample and the observation of
the temperature oscillation at the rear surface. A sputtered gold layer on both surfaces was used as
the heater and sensor. When the temperature wave diffuses to the rear surface, it takes a short time
for the heat flow. Then a phase shift is produced between the heater and the sensor. This phase shift
depends on the thermal diffusivity and the thickness of the sample plate. We described the thermal
diffusivity for some normal alkans as a function of temperature including the rotational phase transition
temperature and melting point. It is found from the measurements for alkans that the thermal
diffusivity was rapid fall-off at the first order transition points and the odd-even effect of carbon

number in molecular chain was recognized in the temperature dependence.
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Fig.1  Block diagram of the thermal diffusivity

measurement system.
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Fig.2  Schematic view of the sample cell.
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Fig4  Thermal diffusivities of the n-tricosane (C,H,y)
samples, crystallized under three cooling rates:
(©)0.05°C /min, (2)0.5°C /min, ((J)quenched (above

10°C/min).
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Fig5 (a)DSC thermogram of n-tricosane (C,H),

Heating rate is 2°C/min. (b)Magnification of (a).
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Fig.6  Thermal diffusivities of n-heneicosane (C;H,,) at
various temperatures.
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Fig.7 Thermal diffusivities of n-tetracosane (C,Hy,) at

various temperatures.
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Fig.8 Thermal diffusivities of n-pentacosane (C,Hs,) at
various temperatures.
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Fig9 Thermal diffusivities of n-hexacosane (C,H,,) at

various temperatures.
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