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SUMMARY

Thermal properties are material properties of great
importance when transfer of heat 1is involved. In recent
vears, because of the increase in new materials technology
‘and increasing temperaure ranges of operation, there has
been a corresponding increase of interest in the measurement

of these properties.

For +this purpose an experimental set-up was built in a
quite modified form in the Department of Physics, Faculty of
Education, Fayoum Branch, Cairo University, for the
simulténeous measurement of thermal activity, thermal
diffusivity, thermal conductivity and heat capacity of
sclids and liquids. This set-up is bésed upcn the AC-heated

wire{strip} techniqgue.

The set-up was then calibrated with distilled water and
toluene which are considered as standard substances. Then it
was used for the measurement of thermal properties of cobalt
nitrate salt and acetamlide in the sclid and liguid states in
the temperature range 300-400 K. Alsoc DSC investigations

were carried out for these materials.

The obtained DSC results for cobalt nitrate showed that

this substance melts at 59.2 °C. The thermal properties of

Co{NO3), were measured up to 115 °C. The chtained results



for the wvolumetric heat capacity show that the investigated
temperature range is above the Debye temperarure for this
substance. The obtained results for the thermal conductivity
coefficient show that heat conduction in this salt takes

.place mainly due to phconons.

For acetamide (CH3CONH,),the DSC results show that it

melts with its peak at 89.9 °C. The thermal properties of
thise material were measured up toc ~120 °C. The cobtained
results for the volumetric heat capacity show that the
investigated  temperature range is above the Debye
temperature for this substance, The thermal conductivity
results show that the heat conduction mechanism is again

mainly due to phonons as expected.

The upper limit of the investigated temperature range
was dictated by the fact that at 115 °C for Co{NC3); and 120
°C for acetamide, no balance of the AC-bridge was achieved
above the menticned temperatures., This fact needs to be
further investigated to find out the reason behind this
phenomenon. This 1is specially important because the same

phenomenon was observed by us for cther nitrate salts like

NaNO3 AgNOS and EH(N03}2-

It is ownr cbjective to modify the experimental set-up
to improve its accuracy, and investigate the thermal

properties, at higher range of temperature, of pther nitrate

11
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salts and combinations of organic materials with some
additieoens of metallic nitrates. These materials are very

important for energy technology and seem to be guite good

heat storage candidate materials.
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INTRODUCTION
The development of new materials and new technologies needs
more information on thermophysical property data of
different substances. Thermophysices plays therefore a
.leading role in the characterization of materials,
contributing definitely for the advancement of material
‘science and technology. In recent years, molten salﬁs have
been attracting attention as heat transfer media or

thermal storage materials at high temperatures.

Due to the lack of a complete theory of the liquid
Btate in general, and the theory cf thermal properties in
particular, accumulation of experimental data about the
physical properties of nitrate salts will help the better
technical use of these materials. From tﬁe sceintific point
of view, knowledge of the thermephysical properties helps
the understanding of the structure, and the nature of
thermal motion in this important c¢lass of chemical

compounds.

Numerous methods have been devised and modified for the
measurment of thermal properties of melts. These methods are
divided  into two main categories;classical and non-
clasgical. By classical were designated all the methods that
measure directly temperature gradients generated by heat
flow, while the remaining methods involwve indirect ways to

access the temperature gradients and high power scurces [1].



