Ge 114, 2011
Homework problem #3
1) 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 your textbook, chapter 8 of Bloss or even better, in Pauling's original article: 

  Pauling L (1929) Journal of the American Chemical Society p. 1010-1026, which is available online. 

. 

    Using Pauling's rules to predict which of the following cations would 

    prefer cubic, octahedral or tetrahedral coordination with oxide anions. 

        
a)  Cr3+      
c)  Be2+        e)  Ca2+        g)  Pr3+
        
b)  Cu2+      
d)  Si4+      
 f)  Sr2+    

2) Metallic gold crystallizes with a face-centered cubic lattice.  If the length of a unit cell edge for a gold crystal as measured by X-ray diffraction is 4.08 Å, what is the atomic radius of a gold atom?

3)  Olivines 


Below are the electron microprobe chemical analyses of the core and rim of an olivine crystal from Pawagarh, in a large basalt flow in India known as the Deccan Traps.

     

           All data in wt%




Core
   Rim



SiO2
39.89
  39.42



FeO
11.39
  19.48



MgO
47.83
  41.96



NiO
  0.29
    0.25



MnO
  0.06
    0.10



CaO
  0.47
    0.30

         Totals
99.93   101.60


a) Determine the chemical formulas of the two analyzed points

b) What MOLAR percentage of each point is fayalilte?

     Note: Olivine compositions are often represented in a form like the following 


where Fo is the forsterite component and Fa is the fayalite component:

    Fo88.1 Fa11.9

.

4)  Following the Fo-Fa convention of problem 3, what is the FeO weight percentage of an olivine whose composition can be represented as Fo90Fa10?

