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090605  Quiz 6 X-ray Diffraction 
 
1)  Calculate the structure factor F2(h,k,l), for salt, NaCl.  Which simple cubic reflections are 

missing? 
 
2)  Describe the orthorhombic unit cell structure of polyethylene.  Also, sketch a plot of the 

thermal expansion coefficient for the three crystallographic directions. 
 
3)  Describe the nano-scale structure of polyethylene crystals (lamellar) and show how this 

structure relates to the degree of crystallinity. 
 
5)  Derive the Hoffman-Lauritzen equation for polymer lamellar thickness. 
 
4)  Describe the micron-scale, spherulitic structure of polyethylene. 
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ANSWERS:  090605  Quiz 6 X-ray Diffraction 
 
1)   

 
 
2) 
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3)   

 
Stacks of chain folded lamellar crystals separated by amorphous regions.  The degree of 

crystallinity is the lamellar thickness divided by the repeat distance, L. 
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4) 

 



  5 

5)  Stacks of lamellae grow from a nucleation site (see below) with low angle branching so that 
they fill space.  The growth of these semi-crystalline spherulites ends when it reaches an 
impinging spherulite to form polygons that display the Maltese cross as shown in the 
optical micrographs between crossed polars below. 

 
 


