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Report: 
 
We make use of a commercial isotactic polypropylene ( iPP) with Mw of 365 kg/mol and a polydispersity 

Mw/Mn of 5.4, blended with a different amount of special nucleating agent such as sodium 2,2-methyl-ene-bis 

(4,6-di-tert-butylphenyl) phosphate, NA11.  

Flow-induced crystallisation experiments (see figure 1) were carried out in isothermal conditions to 

demonstrate that the crystallisation of homopolymer can be enhanced on application of shear. Due to 

different relaxation times of long and short polymer chains in a polymer having broad molar mass 

distribution, applied shear rate and shear time plays a prominent role in the oriented structure development. 

In this report we show that for the same shear, the applied shear rate has more pronounced effect on chain 

orientation compared to the shear time.    

Though due to very high melting point NA11 additive does not dissolve in polymer melt, but it facilitates the 

orientation process at higher shear rates.  The figure 2 shows  2D SAXS patterns acquired at different shear 

rates for different times. The images were divided in three azimuthal region and an integrated intensity was 

calculated for each region (see figure 2).  

 

 

 

 



 

 
 
 
 
 

 
 
 
 
 
 
 
 

Fig 1.The figure shows temperature profile assumed during experiments. 
 

 

 

 

 

 

 
 

Fig 2.The figure shows SAXS patterns of iPP with 0.5wt% of NA11 recorded at four different  
shear rates and shear times for the same shear. From here it is apparent that just after shear at t= 0, highly 
oriented structure develops for high shear rate (60s-1). The orientation at t = 0 tends to decrease with 
decreasing shear rate. However, after 31sec of the applied shear high orientation can be seen even in the 
polymer where shear was low.   
 

 

Fig 3: The figure shows integrated  

Intensity along the azimuthal angle (60o) 

parallel to the flow direction (meridian) for 

shear  60s-1 x 1s. Lobes along the meridian  

arises from kebab formation along the  
oriented shish structure. 
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