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 12.4  This problem asks us to show that the minimum cation-to-anion radius ratio for a coordination 

number of 8 is 0.732.  From the cubic unit cell shown below 

 

 
 
the unit cell edge length is 2rA, and from the base of the unit cell 

 

    x
2 =  (2rA)2  +  (2rA)2  =  8rA

2  

Or 

 

  x =  2rA 2  

 

Now from the triangle that involves x, y, and the unit cell edge 

 

    x
2 +  (2rA)2  =  y2 =  (2rA + 2rC)2  

 

    (2rA 2)2  +  4rA
2 =  (2rA +  2rC)2 

 

Which reduces to 

 

  2rA( 3 −  1) =  2rC  

Or 

  

rC
rA

=  3 −  1 =  0.732 
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