Lecture #2: Crystals and Unit Cells

1).  Cesium chloride has a unit cell shown here in Figure 1.  [image: image1.png]


 Figure 1:  Unit Cell of CsCl

What type of unit cell is shown here? ___body-centered cubic (BCC)______

If Cs+ is the central ion and Cl- the corner atoms, how many Cs+ and Cl- ions are located in this unit cell? 

Key:  
(a)  With how many other unit cells is the Cs+ ion shared?  

_zero____


(b)  With how many other unit cells is each Cl- ion shared? 

_eight_

Calculation:

[(# of Cs+ ions)x(fraction for % shared)] OR [(# of Cl- ions)x(fraction for % shared)]


[(1 Cs+ ion) x (1/1 for body-centered)] =   1 Cs+ ion

[(8 Cl- ions) x (1/8 for corner location)] =  1 Cl- ion
Answer:  There is/are 1 Cs+ ion(s) and 1 Cl- ion(s) in the CsCl unit cell.

2).  Sodium chloride has a crystal structure shown below in Figure 2.
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Figure 2:  Crystal structure of NaCl.  The large spheres are the Cl- 



ions and the small spheres the Na+ ions.

How many Na+ ions and Cl- ions are contained in this unit cell?  (Perform this calculation as you did for Question #1).  


#Cl- = [(1 Cl- x 1/1 for body-centered) + (12 Cl- x ¼ edge located)] = 4 Cl-

#Na+ = [(6 Na+ x ½ for face-centered) + (8 Na+ x 1/8 for corner)] = 4 Na+
