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Abstract

In this thesis different equations of state (Birch-Murnghan, modified
Lenard-Jones, Sigh-Kao, and Tiat) EOSs have been used to evaluate the effect of
high pressure on bulk and nano nickel further to Nano titanium dioxide by
calculating variations in specific volume, isothermal bulk modulus and thermal
expansion coefficient.

Comparing obtained results with experimental data show the possibility of
using the well-known (B-M , mL-J, Tait) EOSs in studying nano materials under
high pressure.

Based on the definition of bulk modulus and its use in different EOSs.
Formalism for variations of isothermal bulk modulus and relative thermal
expansion coefficient have been established in different formula according to
each EOS.

Sigh-Kao's exaggeration in considering B, a constant (B,=4) from the
beginning of (S-K) EOS derivation it might be reason for making the results of this
EOS inconsistent with the results of the rest of EOSs used in calculating variation
in Br and a,, although its results when calculating V/V, under high pressure were
consistent with the experimental data and with the results of the rest of EOSs

used in this thesis.

Combining Grineisen approximation with EOS considered a successful

approach for calculating the phonon frequency spectrum variation under high
pressure, as the results obtained in this thesis are consistent with the theoretical
conclusions of the change in the phonon frequency spectrum of solids under high

pressure.
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