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Report: 
We make use of a specially synthesized linear high density polyethylene (HDPE) with a bimodal molecular 

weight distribution (MWD) to demonstrate that it is possible to generate a suspension of extend chain shish 

crystals only. Such a suspension can be generated at high temperatures, close to the equilibrium melting 

temperature of folded chain lamellae ( ) and requires stretch of the longest chains of the MWD. 

After the application of a shear flow of 120s-1 for 1s at 142 , X-ray scattering suggests the presence of a 

large number of metastable needle-like precursors with limited or no crystallinity. Precursors that are too 

small dissolve with a mechanism based on the reptation of the high molar mass chains. Precursors that 

exceed a critical size crystallize forming extended chain shishes. 

The figure below shows two dimensional WAXD patterns acquired in the beamtime allocated for the 

experiment MA266. The images were radially integrated and crystallinity was calculated after fitting the 

amorphous halo. The use of ID11 (high resolution WAXD) made possible maesuring crystallinity as low as 

0.4 wt%.  



 

 


