
Thermochemistry  #3 

1.  Given       2 Al2O3 (s)         4Al  (s)  +  3O2 (g)       ΔHOrxn = 3351.4 kJ 

a.  What is the heat of formation of 1.000 mole of aluminum oxide? 

b.  What is the ΔHo for the formation of 12.50 g of aluminum oxide? 

c.  What is the amount of aluminum in grams required to produce 2000. kJ of heat when 

aluminum oxide is formed? 

d. What volume of oxygen at 25oC and 2.00 atm of pressure is needed to react with excess 

aluminum to produce 2500. kJ of heat energy in the formation of aluminum oxide? 

 

2. What is the the ΔHorxn for ammonia and oxygen gases reacting to form two moles of 

nitrogen gas and liquid H2O?  (ΔHo
f ammonia = -46.11 kJ/mol;  ΔHo

f H2O(l) = -285.8 kJ/mol) 

 

3. To produce silicon, used for semiconductors, from sand (SiO2), a reaction is used which 

can be broken down into three steps: 

 SiO2 (s)   +  2 C (s)    Si (s)  + 2 CO (g)     ΔHorxn = 689.9 kJ 

 Si (s)  +  2 Cl2 (g)    SiCl4 (g)     ΔHorxn = -657.0 kJ 

 SiCl4 (g)  +  2 Mg (s)    2 MgCl2 (s)  +  Si (s)     ΔHorxn = -625.6 kJ 

 Write the thermochemical equation for the overall reaction for the formation of silicon 

from silicon dioxide.  What is ΔH for the formation of one mole of silicon?  Is the 

reaction endothermic or exothermic and how do you know? 

 

4. Given the following thermochemical equations: 

 2H2 (g)   +   O2 (g)    2H2O (g)     ΔHorxn = -571.6 kJ 

 N2O5 (g)  +  H2O (l)     2 HNO3 (l)  ΔHorxn = -73.7 kJ 

 3/2 O2 (g)  +  ½ H2 (g)   +  ½ N2 (g)     HNO3 (l)  ΔHorxn = -174.1 kJ 

Calculate ΔH for one mole of dinitrogen pentoxide from its elements in their stable state.  


