GE 114 

Problem Set #2   

Spinels, Packing and Electrons
1) Determine the number of electrons in the valence orbitals of the following cations: 

            a)  Ti3+                    
d)  Fe2+
            b)  V3+                    
e)  Zn2+
            c)  Al3+                  
f)  Ni2+
2) Predict if the following spinel compounds would be a normal or inverse spinel.

    In these examples the oxidation states are X2+Y3+2O4. Assume that ligand field effects control the ordering of the cations.

    a)  MgFe2O4

       b)  NiFe2O4
    c)  CuCr2O4

    d)  FeCr2O4

3) Would a trace (0.04 wt%) of Mn3+ be found in the tetrahedral or octahedral site of spinel?   

4)  Compute the percentage of pore space in an object composed of close packed solid wooden spheres in:  

            a) simple face centered cubic closest-packing (FCC)      

     and 

            b) in hexagonal closest-packing

5) Look up the chemical formula (and, optionally, the structure) of each of the following minerals to determine what type of magnetism you might expect them to have?


a) anhydrite


b) rhodochrosite


c) ferrowyllieite


d) brucite

