




HW or Q : Prove

will be proven a little bit later





















In solid solution model it has been assumed that but in practice mixing is 
endothermic or exothermic.  Therefore the model for ideal solution must be 
extended such that it includes term by using the quasi-chemical approach.

In quasi-chemical model              is only due to the bond energies btw adjacent atoms. 



 is the difference btw A-B bond energy and the average
of A-A and B-B bond energies

If =0 and =0 and the solution is ideal, atoms arrange randomly, 
and the entropy of mixing ,                                                . In such solutions; 

; where N is Avogadro’s Number, and z iz the number of bonds/atom

If <0 the atoms in the solution prefer to be surrounded by atoms of the opposite type, 
Which result in increase in PAB





 If =0 and =0 and the solution is ideal, atoms arrange randomly, 
and the entropy of mixing ,                                                . In such solutions; 

; where N is Avogadro’s Number, and z iz the number of bonds/atom

 If <0 the atoms in the solution prefer to be surrounded by atoms of the opposite type, 
Which result in increase in PAB

 If >0 PAB will tend to be less than in random solution.

• However,  in not too different than 0; therefore
is a good approx. in which case where









Assume atoms in a substitutional solid are completely randomly arranged. 
In such solutions In such solutions PAB the number of A-B bonds is given ;  

If <0 and the number of A-B bonds are greater than this, the solution is said to contain
Short Range Order (SRO). The degree of SRO is quantified such as

; where PAB(max) and PAB(random) refers to maximum possible #of bonds and the #of bonds
for a random solution, respectively.



In PAB(max) case long-range order



Example

Cu-Au alloy, both FCC and totally soluble in eachother. 

At high T, Cu or Au atoms can occupy any lattice site randomly. 

At low T, (and with Xcu=0,5) they form an ordered structure in which Au
and Cu are arranged in alternate layers (CuAu superlattice). Cu3Au is 
another superlattice.



The most common ordered lattices in some other systems are illustrated.

Critical T for loss of LRO increases with increasing, or Hmix. In many
systems LRO is stable up to melting T





The structure of intermediate phase is determined by 3 main factors;

- Atomic size

- Valency

- Electronegativity

When the atoms differ in size about 1.1 – 1.6 it is possible to fill space most
efficiently



Equilibrium in Heterogeneous Systems

Usually A and B dont have the same crystal structure. Therefore 2 separate
free energy curves must be drawn.



Equilibrium in Heterogeneous Systems

Suppose an alloy consist of 2 phases;  and  and their molar free energies
are G and G, relatively.



Equilibrium btw 2 phases requires the common tangents to each G curve. 
Thus, each component have to have same chemical potential in the 2 
phases.

remember
















