Thermochemistry – Energy in Reactions

Most chemical reactions involve a change in energy.  Energy is either absorbed by the reaction or released by the reaction.  

Endothermic Reaction – energy is absorbed in the reaction; heat is treated as a reactant

Exothermic Reaction – energy is released in the reaction; heat is treated as a product.

The energy in these reactions is measure in kilojoules (kJ).  By placing the amount of heat lost or gained in the reaction we can treat heat as any other stoichiometric calculation.

Example:  How much ethane must be combusted to produce 1250 kJ of heat?

2C2H6 + 7O2 ( 4CO2 + 6H2O + 345 kJ

Example:  How much heat is absorbed when  0.722 g of cobalt (II) carbonate decomposes into cobalt (II) oxide and carbon dioxide?
CoCO3 + 81.6 kJ ( CoO + CO2
Themochemistry Homework

Show all work as directed in the space below.  Don’t forget units and sig figs.

1.
How much heat is emitted when 10.0 g of Al is reacted with excess iron (III) oxide?






2Al + Fe2O3 ( Al2O3 + 2Fe + 850. kJ

2.
How much heat will be released in the formation of 193 g of ammonium bromide from ammonia and hydrogen bromide?


NH3 + HBr ( NH4Br + 188.32 kJ

3.
How much heat will be produced in the displacement of 0.0663 g of bromine from sodium bromide by chlorine?


Cl2 + 2NaBr ( 2NaCl + Br2 + 100.18 kJ

4.
What mass of CrO3 reacted if the following reaction produced 6.18 kJ of heat?






CrO3 + H2O ( H2CrO4 + 5.4 kJ

5.
What volume of oxygen at STP will be produced if the following reaction absorbed 275 kJ of heat?






2SO3 + 198 kJ ( 2SO2 + O2
6.
What amount of heat will be produced when 85.0 g of chlorine react with excess tin in the following reaction?






Sn + 2Cl2 ( SnCl4 + 511 kJ

7.
What amount of heat will be absorbed when 25.0 g of sodium bicarbonate is decomposed according to the following reaction?

2NaHCO3 +129 kJ ( Na2CO3 + CO2 + H2O
8.
What mass of iron (III) oxide will be produced if 955 kJ of energy are released in the following reaction?






4FeS + 7O2 ( 2Fe2O3 + 4SO2 + 1352 kJ

9.
What mass of iron will be produced if 1265 kJ are absorbed according to the following reaction?






Fe3O4 + 4H2 + 149.8 kJ ( 3Fe + 4H2O

10.
How much heat is absorbed when 67.4 g of nitrogen dioxide is formed from its elements?






N2 + 2O2 + 68 kJ( 2NO2
