
 

  

 
 

 

제 4 강의 

 
DSC on Polymers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Immiscible Polymer Blends 



 

  

 

  4.1. Phase Behavior of Blends 

- Estimation of the Apparent Weight Fraction Dissolved in Each 

Phase 

 
- Fox equation (ref. 6) 
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- Couchman equation (ref. 7) 
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where w1’+w2’=1.0   

 
4.2. Polymer-Polymer Interaction Parameter 

 
 Flory-Huggins Model  

 
- At equilibrium condition, the Gibbs’ free energy of mixing 
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- The chemical potential of mixing is obtained from Eq. (5)  

 



 

  

    Δ μ φ φ χ φ1
1 1 2 2 1 1 2 2
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    Δ μ φ φ χ φ2
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- At equilibrium, 

    Δ Δμ μ1 1' "= ,  Δ Δμ μ2 2' "=                     (8)   

 
- Polymer-Polymer Interaction Parameter (χ12) (ref. 8-10) 
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 Effect of interaction parameter on physical properties  
of blends 

 
- Surface tension (γ) ~ χ1/2 
 [Chuck et al., Macromolecules, 27, 55 (1994)] 

 
- Strength of polymer interface (G) ~ 1/χ 
 [Julious and Richard, Macromolecules, 26, 5336 (1993)] 

 
- Equilibrium thickness (d) ~ χ-1/2 
 [Helfand and Spase, J. Chem. Phys., 62, 1327(1975)]  

 
- Relation between η0 and χ 

   [Han and Kim, Macromolecules, 22, 1914 (1989)]  

 

 

 

  4. 3. Amorphous-Amorphous Polymer Blends 



 

  

 
 PEI-PC Blends (ref. 11) 

  

 
 
 
 

 



 

  

 
 

 
 
 
 
 

 

 



 

  

 
 
 PC with Partially Miscible Polymer Blends (ref. 12) 

 

 

 



 

  

 

 

 

 

 

 



 

  

 

 

 

 

 

 

 

 

 

 



 

  

  4.4. Amorphous-Crystalline Polymer Blends 

 
 PC-PP Blends (ref. 13) 

 

 PP-PC-SEBS Blends 

 

 



 

  

  4. 5. Crystalline-Crystalline Polymer Blends 

 PP-HDPE Blends (ref. 14) 
 

 
 

 
 
 
 

 

 



 

  

4.6. Miscible Polymer Blends 
 

 PEEK-PEI Blends (ref. 15) 
  

1. Tg of Blend 

 
2.  Crystallinity 

 
 

 



 

  

-Rigid Amorphous Fraction (Xr) 
 

overall rigid fraction (Xf) of PEEK in the blends 
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ΔCp is the specific heat increment at Tg of the semicrystalline PEEK-PEI 
blends and ΔCp

a is the specific heat increment at Tg of the fully amorphous 
PEEK-PEI blends 
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W1 is the weight fraction of PEEK in the blends and Xc is the crystallinity of 
PEEK in the blends 

 
Rigid amorphous fraction (Xr) of PEEK in the blends  
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  -Double Tgs 

 
-Effect of cooling rate on Tg of blend 

 
 



 

  

4. 6. LCP Based Polymer Blends 
 
 Vectra-PET Blends (ref. 16) 

  
LCP: Hoechst-Celanese Vectra A900 

(73 mol% HBA and 27 mol% HNA) 
 

 
 

 



 

  

 

 

 

 



 

  

 Blends of LCP and Engineering Polymers (ref. 17) 
 

 Polymer Samples 
 
LCP: Unitika Rodrun 5000 

(80 mol% HBA and 20 mol% PET) 
 

 



 

  

- Thermal Properties of Polymer Blends with LCP 
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