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Report: In situ high-pressure wide-angle X-ray diffraction (WAXD) experiments were performed on a 

homogeneous ethylene-1-octene copolymer with a comonomer content of 5.2 mol%.  The results reveal an 

apparent pressure induced disordering in the crystal structure at room temperature. Using Raman 

spectroscopy, it was found that at ca. 3.9 kbar, trans-trans peaks at 1060 and 1130 cm-1 stay and a loss of the 

crystal field splitting in the methylene-bending region [1400 – 1500 cm-1] is observed. This indicates the 

presence of small crystallites/entities even at these pressures overruling the possibility of amorphous nature 

akin to the melt. Crystallization of the copolymer at ca. 3.8kbar, results into a monoclinic phase at ca. 55ºC 

simultaneous to the densification of the orthorhombic phase due to solid-solid transition. Further exposure of 

the pressure-crystallized sample to another pressure cycle yields three different crystalline phases 

emphasizing the role of pressure in phase segregation. Apart from the orthorhombic and monoclinic 

reflections, a new reflection at 4.19Å is observed at 3.0 kbar during pressure increase isothermally at 100ºC 

and then again at ca. 80ºC during crystallization at ca. 3.8 kbar. Owing to its position and intensity, the new 



 

 

reflection termed open-orthorhombic phase is attributed to the crystallization of the hexyl branches including 

fold surface and other ethylene sequence length distributions (ESLDs), which might crystallize at low 

temperature, high-pressure conditions. A comprehensive discussion on its origin with respect to comonomer 

content, a contrast behavior with regard to linear polyethylene and parallelism with monodisperse butyl 

branched alkane is provided.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure1: 3-D plot of WAXD patterns integrated along the azimuthal angle during pressure increase at room 
temperature. Loss of crystalline reflections occurs and a broad asymmetric pattern is obtained at 4.0 kbar 
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Figure 2. WAXD patterns showing a sudden drop in the intensity and a concomitant shift to higher angles of 
the (110) orthorhombic reflection at ca. 55ºC with the incoming of the (100) monoclinic reflection during 

cooling at 4ºC/min at 3.9 kbar.  
 
 
 
 
Figure 3. Diffraction patterns of 5mole% octenes recorded during cooling at 10ºC/min from 100ºC onwards 
at ca. 3.8 kbar. The open orthorhombic phase appears at ca. 80ºC. This is followed by the incoming of the 
(100) monoclinic reflection simultaneous with the shift and drop in the intensity of the (110) orthorhombic 
reflection.  
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Figure 4. Diffraction patterns of 5mole% octene showing the reappearance of the three crystalline phases 
namely monoclinic, open orthorhombic and dense orthorhombic during pressure increase after the sample 
was subjected to a certain pressure cycle. A comparison to Figure 1 clearly demonstrates distinction between 
the sample before and after pressure cycle when subjected to same compression conditions.  
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