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Enthalpy
• Enthalpy
• Endothermic reactions
• Exothermic reactions
• Writing Thermochemical equations
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Enthalpy

 Enthalpy is the heat absorbed or released 
during a chemical reaction (where the only work 
done is the expansion of a gas at constant 
pressure)
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Enthalpy

Not all energy changes that occur as a result of 
chemical reactions are expressed as heat
Energy = Heat + Work
Work is a force applied over a distance.
Most energy changes resulting from chemical 
reactions are expressed in a special term known 
as enthalpy
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Enthalpy

It is nearly impossible to set up a 
chemical reaction where there is no work 
performed.
The conditions for a chemical reaction are 
often set up so that work is minimized.
Enthalpy and heat are nearly equal under 
these conditions.
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Enthalpy Changes

–Sometimes the symbol for enthalpy (ΔH) is used for 
heat (ΔQ)

–In many cases where work is minimal heat is a close 
approximation for enthalpy.  

–One must always remember that while they are 
closely related, heat and enthalpy are NOT identical
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Energy and Enthalpy Changes
It is impractical to measure absolute amounts of 
energy or enthalpy.
Hence we measure changes in enthalpy rather 
than total enthalpy
Enthalpy is always measured relative to previous 
conditions.
Enthalpy is measured relative to the system.
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Enthalpy

 Breaking chemical bonds requires energy
 Forming new chemical bonds releases 
energy

The change in enthalpy is designated by 
the symbol ΔH.
–  If ΔH  < 0  the process is exothermic.
–  If ΔH  > 0  the process is endothermic.
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Exothermic and Endothermic 
Processes

Exothermic processes release energy
         C3H8 (g) + 5 O2 (g)  3 CO2 (g) + 4H2O (g)
       + 2043 kJ

Endothermic processes absorb energy 
        C(s) + H2O (g) +113 kJ  CO(g)  + H2 (g)
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Energy Changes in endothermic 
and exothermic processes

In an 
endothermic 
reaction there is 
more  energy 
required to break 
bonds than is 
released when 
bonds are 
formed.  

The opposite is 
true in an 
exothermic 
reaction.
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Energy Diagrams

• Lower in energy means more stable
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Using ΔH
• Classify as endothermic/exothermic
• Rewrite the equation using ΔH 
• Watch your signs! 

         C3H8 (g) + 5 O2 (g)  3 CO2 (g) + 4H2O (g) +2043 kJ

      C(s) + H2O (g) +113 kJ  CO(g)  + H2 (g)

         C3H8 (g) + 5 O2 (g)  3 CO2 (g) + 4H2O (g)     ΔH = -2043 kJ

      C(s) + H2O (g)  CO(g)  + H2 (g)    ΔH = +113 kJ 
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• 19.9 kJ

• 298 g
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