
 

  



UNIT 5.2 – HESS’S LAW 
First law of thermodynamic: The conservation of energy law 

Second law of thermodynamic: Heat flows spontaneously from hotter to colder places 

Hess’s Law: The total enthalpy change in a chemical reaction is independent of the route by which the chemical 

reaction takes place, as long as the initial and final conditions are the same. 

 

ENTHALPY CYCLES 

 

 

 

 

Enthalpy change for Route 1 = 

enthalpy change for Route 2 

 

ΔH1 = ΔH2 + ΔH3 + ΔH4  

 

 

 

 

ΔH1 = ΔH2 - ΔH3 

 

When we reverse a reaction, the sign of ΔH changes whereas the numerical value remains the same. 

 ENTHALPIES OF FORMATION 

With Hess’s law we can calculate the enthalpy of any reaction, provided we know the enthalpies of formation of 

all the reaction and products. 

The standard enthalpy change of formation (ΔHθ
f ) is the enthalpy change when one mole of a compound is 

formed from its elements under standard conditions. 

 

 

                                                               =                                                                  -  

               ΔH                                   =         Σ ΔHΘ
f  [products]                   -          Σ ΔHΘ

f  [reactants] 

Enthalpy of change of a reaction Sum of enthalpies of formation 

of products 

Sum of enthalpies of 

formation of reactants 



 

 

 

 

 

 

 

 

WORKING OUT ΔH FROM MANY EQUATIONS 

When given multiple equations we most likely need to rearrange some so our final ΔH is true. 

2C(s) + H2(g) ---> C2H2(g) ΔH° =??? kJ 

  

C2H2(g) + (5/2)O2(g) ---> 2CO2(g) + H2O(ℓ) ΔH° = -1299.5 kJ 

  

C(s) + O2(g) ---> CO2(g) ΔH° = -393.5 kJ 

  

H2(g) + (1/2)O2(g) ---> H2O(ℓ) ΔH° = -285.8 kJ 

  

1. The first step is to rearrange each equation so the reactant and the products are on the right side. 

This is shown in red 

2. The second step is to figure out if you need to multiply any equations in order to cancel out or have the 

right number or reactant/products. 

This is shown in green 

3. The last step is simply to check if everything cancels out right and gives you a straightforward 

enthalpy. 

This is shown in purple 


