Gibbs free energy 

Gibbs free energy is the maximum amount of useful work that can be obtained from a closed system. 

The relationships:-

(Stotal = (Ssystem + (Ssurroundings
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Can be combined to produce the relationship 



T(Stotal = T(Ssystem - H
rearranging


-T(Stotal = H - T(Ssystem
The quantity -T(Stotal is called the Gibbs free energy G
So 


G = H - T(Ssystem
The advantage of this expression is that the surroundings can now be ignored.

Since the total entropy change must be positive for the reaction to be spontaneous and G = -T(Stotal, spontaneous changes must have a negative G 
Calculations using G.

Calculate the G value for the thermal decomposition of sodium carbonate at 1200K .  Where H = +323kj/mol

Note that G has units of kJ mol-1 so you must remember to convert the S values into the same units 

