Advanced Chemistry, 2008

Spring Quarter – Week 4 
Inorganic Chemistry Homework

1. Given the following enthalpy values calculate the lattice enthalpy of silver(I) bromide.
AgBr(s)  (  Ag+(g)  +  Br -(g)

ΔHlattice = ?

ΔHf (AgBr(s)) = -100.37 kJ/mol
ΔHsub (Ag(s)) = 284.55 kJ/mol

ΔHvap (Br2(l)) = 30.907 kJ/mol

ΔHdiss (Br2(g)) = 192.86 kJ/mol

ΔHion (Ag(g)) = 730.9 kJ/mol

ΔHecap(Br(g)) = -324.5 kJ/mol

Unit Cell Equations for Cell Length



Primitive Cubic    
a = 2r






BCC


a = 4r/(√3)





FCC


a = (√8)r


2. Metallic Iron can crystallize in more than one cubic lattice, depending on both temperature and pressure.  At a given temperature the unit cell edge length (a) is 287 pm.  At this temperature the density of iron is 7.87 g/cm3.  How many iron atoms are within a unit cell and what type of cubic unit cell is achieved at this temperature?

3. A cubic unit cell contains “a” atoms on each of its corners, “b” atoms on each face, “c” atoms at each center, and “d” atoms on every edge.  What is the formula—using a, b, c & d to represent atoms—of this material?

4. In a unit cell, will an octahedral hole or a tetrahedral hole be bigger? Explain

5. The density of silver is 10.50 g/cm3.  If the unit cell edge length is 408.7 pm, what is the radius of a single silver atom?

6. In a FCC variation structure, what type of holes are filled for a chemical formula of AB2 to occur?

7. Explain with words and diagrams how radius size changes as an atom gains or loses electrons.

