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Introduction

Phase behaviors of nematic liquid crystals (EBBA (P-ethoxy-benzylidene-p-n-butylaniline)) in linear polystyrene ( PS ) are investigated by thermo-optical analysis ( TOA ) technique. We employed a generalized lattice fluid model to describe the specific interaction between liquid crystal and polymer. new model by combining Ballauff’s model with the generalized lattice fluid model is proposed. The model used in this work includes two adjustable model parameters (
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Theoretical Considerations
( Ballauff model

  The combinatorial analysis along the lines given by Flory may be readily adapted for the system under consideration. As usually, the mixing partition function 
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 is subdivided into a combinatorial, an orientational, and a configurational part.
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where
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 is a constant. Thus, this treatment excludes the possibility of any ordering effect of the nematic phase on the polymer coils residing therein. The quantity 
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 specifies the disorientation of the rodlike paritcles. For a molecule with the long axis at an angle 
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 with respect to the domain axis.
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 The orientational partition function 
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 may be expressed as : 
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 Isotropic energetics may be included in the form of a characteristic temperature for an isotropic interaction and it is shown as : 
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 ( The proposed model
The number of arrangements of the 
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 pairs on the lattice is 
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 of these interactions are specific and 
[image: image17.wmf]q

-

1

 are nonspecific is given by the combinatorial expression

    
[image: image18.wmf](

)

(

)

(

)

[

]

(

)

(

)

12

12

12

1

12

12

12

12

1

!

1

!

!

N

N

g

g

N

N

N

P

+

-

=

-

q

q

q

q

                          (7)
Note that 
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 associated with this 1-2 interaction is
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Approximating 
[image: image22.wmf]12

Z

 by the generic term in the sum defines 
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Minimizing 
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( Chemical Potential 

Anisotropic phase
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 EMBED Equation.3  
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 EMBED Equation.3  
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Isotropic phase
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Results and Conclusions
   We propose a new molecular-thermodynamic frame work to describe phase behaviours of nematic liquid crystal and polystyrene systems taking into account the specific interactions. The specific interaction concept between molecules is employed from the work reported by ten Brinke and Karasz. The model gives slightly better agreement with experimental data than that of Dorgan’s. It is likely that the deficiency is basically responsible for the discrepancy between the proposed model and experimental data.
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