THERMOCHEMICAL EQUATIONS

When energy is written as part of the chemical equation, the equation is called a THERMOCHEMICAL EQUATION.

An EXOTHERMIC reaction gives off heat.  Since the energy is a product of the reaction, it is shown on the product side (right side) of the chemical equation.

2 C2H2 (g) + 5 O2 (g)​ ( 4 CO2 (g) + 2 H2O(g) + energy

An ENDOTHERMIC reaction absorbs heat energy.  Energy must be added to the reactants for the reaction to occur.  Since the energy is needed as a reactant, it is shown on the reactant side of the equation.
Energy + CH3CHOHCH3 (l) ( CH3CHOHCH3 (g)​
A chemical bond is caused by the attraction between the electrons and nuclei of two atoms.  Energy is needed to break a chemical bond, meaning that bond breaking is endothermic.  The forming of bonds releases energy, and is thus exothermic.

A specific amount of energy is needed to break each type of bond.  When the same type of bond is formed, the same specific amount of energy is released.  The energy that is absorbed or released when breaking or making a bond is called the BOND ENERGY.

Will C=C have a higher or lower bond energy than C-C?  Why?

Average Bond Energies

	Type of bond
	Bond Energy (kJ/mol)

	H-H
	432

	C-C
	347

	C=C
	614

	C C
	839

	C-H
	413

	C-O
	358

	C=O
	745

	O-H
	467

	O=O (in O2)
	498


Example:  Consider bond breaking and bond making to explain why the combustion of acetylene is exothermic using the following balanced equation:

2 C2H2 (g) + 5 O2 (g)​ ( 4 CO2 (g) + 2 H2O(g)
