Ge 114
Homework Exercise 2
Spinels, electrons, and Pauling’s Rules

1) Determine the number of electrons in the valence orbitals of the following cations:
 
        	a)  Ti3+    (found in meteorites)	d)  Fe2+  (in minerals everywhere)
        	b)  Mn4+  (found in South Africa)  	e)  Cr5+ (rare, but in some apatites)
[bookmark: _GoBack]        	c)  Ga3+    (found everywhere)	f)  O2-    (found everywhere)
          
2) Reading:  While a professor at Caltech, Linus Pauling established a set of "rules" which explained why certain ionic structures were stable and others were not.  Read about these rules in Pauling's original article:
 
Pauling L (1929) The Principles Determining the Structure of Complex Ionic Crystals. Journal of the American Chemical Society p. 1010-1026.
 
Using Pauling's rules, predict the preferred coordination (cubic, octahedral, or tetrahedral) of the following cations with oxide anions.
 
    		a)  Cr3+		c)  Be2+	e)  Cs+    	g)  Y3+
    		b)  Zn2+	d)  Si4+		f)  Pb2+   
  

3) Predict if the following spinel compounds would be a normal or inverse spinel if ligand field effects control the ordering of the cations. 

Repeat the exercise, this time assuming Pauling’s rules control the ordering.

	a)  MgFe2O4                    	   	       	              	b) NiFe2O4
	c)  CuCr2O4                     		    	        	d) FeCr2O4
  


