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Self-Assembly in Polymers: 



A Simple Question: 
Binary Blends of Homopolymers: 

Block Copolymer Blends: 

Polyelectrolyte/Homopolymer Blends: 
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Introducing the Model: 
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Introducing the Model: 
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Parameters: 



Random Phase Approximation: 
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Studying the Phase Diagram Using Random Phase Approximation: 
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Studying the Phase Diagram Using Self-Consistent Field Theory: 



Unique Properties of The Polyelectrolyte/ Homopolymer System:  
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Polyelectrolyte/Homopolymer Blends 



Repulsive interaction 
between the A and C 
segments. 

Electrostatic interaction 
between Ions and 
Counter-Ions. 

Mixing entropy of 
polymers and Ions. 

Demixing Mixing 

Balance between the short/long interactions 
 and the mixing entropy. 

Understanding the Underlying Physics: 
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Sensitivity of The System to Charge Density: 
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Conclusion: 
1.  The phase behavior of the Homopolymer/Polyelectrolyte blends includes: 

      Microphase Separation      and        Macrophase Separation  

2.  Highly tunable domain sizes. 
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