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Free Energy (∆G) – the energy available to do work. 
 

∆G = ∆H - T∆S 
 

∆H = Enthalpy Change – change in the heat content of a system. 
 

T = Temperature  
 

∆S = Entropy – change in order in a system 
 
–  ∆G means the reaction will be spontaneous.   Spontaneous reactions favor 
the formation of products in a chemical reaction. 
 
+ ∆G means the reaction will not be spontaneous.  
 

When ∆G = 0 the system is at equilibrium.  There is no net change. 
 

The sign of ∆G all depends on the sign of ∆H and ∆S and the temperature. 
 

 

 

Enthalpy, Entropy, and Driving Forces  
 

Enthalpy (H) is the drive towards the lowest heat content. 
 
A change in enthalpy (∆H) is not the only factor in determining whether a 
reaction will be spontaneous 
 
Not all exothermic reactions are spontaneous.  We need to take into account entropy. 
 
Entropy (S) is the drive towards greater randomness or disorder. 
 
More on Entropy       S of a gas >  S of a liquid > S of a solid 
  
In reactions that go from a solid to a gas or liquid, entropy usually increases. 
 

S increases when a substance is divided into smaller parts (e.g. grinding, dissolving, …) 
 
S increases when the total number of particles in the product is greater than in the reactant. 
 
–  ∆S means the system is becoming more order. 
 
+ ∆S means the system is becoming more disordered.  
 

The drive to have a minimum amount of free energy is a major force 
behind chemical reactions.  

 

 
For endothermic 
reactions or processes 
∆H is positive.  
 
For exothermic 
reactions or processes 
∆H is negative. 
 
 
Endothermic = +∆H 
 
Exothermic = -∆H 
 
Remember: Breaking 
bonds takes energy.  
Forming bonds gives 
off energy. 

 

All rxns with -∆H and +∆S are spontaneous (result in -∆G) 
 

All rxns with +∆H and -∆S are not spontaneous (result in +∆G) 
 

Other situations (-∆H and -∆S) depend on the temperature (T).  
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