
CH4 (g) + 2 O2 (g) → CO2 (g) + 2 H2O (g) !   ΔHrxn = – 802 kJ!
•  The above equation states that when 1 mol methane is 

burned, 802 kJ of heat is released (heat is a product).!
•  Enthalpy is an extensive property – the magnitude of ΔH  

is directly proportional to the amount of reactants.!

Thermochemical Equations 
(Stoichiometry and ∆H)!



•  Manipulating thermochemical equations:!
1.  Reversing a reaction exchanges the reactants and 

products and thus changes the sign of ΔHrxn!

2.  If you multiply all the coefficients in an equation by a 
certain factor, you must multiply ∆Hrxn by the same factor.!

Thermochemical Equations (contd.)!



Example: Use the thermochemical equation below to 
calculate the amount of heat released when 15.5 g 
propane burns at constant pressure?  
[Molar mass of C3H8 = 44.10 g/mol]!
C3H8 (g) +  5 O2 (g)  →  3 CO2 (g)  +  4 H2O (l) !∆H = –2219 kJ!



Figure 6.10"

6.8 Hess’s Law !



•  Combining reactions:!

Hess’s Law (contd.)!



6.9: Determining Enthalpies of Reaction 
from Standard Enthalpies of Formation!

As a reference point for enthalpy, the Standard Enthalpy of 
Formation (ΔHf

0) of a substance has been defined as the 
enthalpy change on forming 1 mol of the substance from its 
elements in their most stable states at a given temperature 
(generally 25 °C).!
•  For example, ΔHf

0 for (1 mol) liquid water represents the 
enthalpy change for this reaction:  !
! !H2 (g) + ½ O2 (g) → H2O (l)     ΔHrxn = ΔHf

0!
•  ΔHf

0 for any element in its most stable form is zero.!
•  See Table 6.5 and Appendix II, part B for ΔHf

0 values.!



Standard Enthalpies of Formation"



Determining Enthalpies of Reaction 
from Standard Enthalpies of Formation!

•  Enthalpies of formation can be used to calculate ∆Hrxn:!



Figure 6.11"



Example: Use ΔH0
f values to Calculate ΔH0

rxn for the oxidation 
of ammonia, the first step in the production of nitric acid:!

4 NH3 (g)  +  5 O2 (g)             4 NO (g)  +  6 H2O (g)!

ΔHrxn = Σ [npΔH0
f (products)] – [Σ nrΔH0

f (reactants)]!

Substance" ΔH0
f (kJ/mol)"

NH3 (g)!
NO (g)!
H2O (g)!

–45.9!
90.3!

–241.8!

(from Table 6.5)!


