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Abstract

This thesis was Prepared in three theoretical parts as follows:

1 — First Part: Studying the Alkali Halides Isothermal features (friest
phase (B1) and second phase ( B2) for KCI, B1 KBr, Bl 1iF) under
pressure effect at room temperature. These features are, relative change in

the volume of the cell unit (VK), Bulk modules like Bulk modules(K7;),

Sheer module(G), young module(Y), inter ionic separation (r) associated
with the volume of the cell unit. This study, has tackled equations of state
based on potential energy which are(Vinet, Born— Mie, Born— Mayer) .
After having derivation for Born—Mie equation of state I found matching
in harmony with my current message, A new form was reached for the
bulk module (K7).

2 — Second Part: Studying the Alkali Halides thermodynamic features
(B1 B2 KCI, B1KBr, B1liF) under pressure effect and a range of
temperature. These features are, interionic separation (r7) in accordance
with Bandy equation, volume thermal expansion coefficient (a), Bulk
module(K), thermal pressure(Pry,)and thermal volume(Vy,,). The above
features were studied depending on Anderson thermal expansion
equation, Bandy equation and Kumar equation. Also energy curve for
Alkali Halides lattice potential which found referred to within part 2 has
been introduced as well as calculating it upon equilibrium when r =7,
relying on Born—Mie Inverse power form has been reached the new final
form of energy equation Which was calculated and applied on Alkali
Halides described within this part and inserted on the lattice potential
energy curve .

3 — Third Part: Studying Melting of Alkali Halides (B1 B2 KCI, Bl
KBr, B1 1iF) depending on the following :

Lattice potential energy where the primary inter ionic separation 1 —
(1mo) at the melting point was found after using the potential energy
equation at the point of inflection when r = r; and where the melting
occurs relying on Born—Mie Inverse power form has been reached the
new final form of the energy equation Which was calculated and applied
on Alkali Halides described within this part and inserted on the lattice
potential energy curve. We found the point opposite the point of
inflection (rj) related to (73,,,) and after comparing the results with the

results of other researchers, a good agreement was observed.



2— by using Kumar thermal equation of state with equations (2—25,
2—28) has been calculated (73,,)

3 —To find melting curve: Vient equation of state and Kumar thermal
equation of state with Lindeman model to find melting curve for Alkali
Halides that was used and compared the result with experimental data for
melting curve of other researchers, a good agreement was observed.



Mosul University

College of Education for Pure Sciences

Melting Analysis for Alkali Halides And The
Based on Lattice Potential Energy And
Equation of State

Noor Muzahim Hazim
M. Sc. Thesis
In

Physics

Supervised By
Asst. Prof.

Dr. Janan Fakhar Al-Deen Ahmad

2017 A.D. 1438 A.H



