Hess’s Law of Heat Summation

The enthalpy change of a physical or chemical process depends only on the beginning conditions (reactants) and the end conditions (products). The enthalpy change is independent of the pathway of the process and the number of intermediate steps in the process.

· Enthalpy change can be determined theoretically

· Sum of all the enthalpy changes of all the individual steps.

Enthalpy change of production CO2
C(s) + O2(g) ( CO2(g)

(H = -393.5kJ


or

C(s) + ½ O2(g) ( CO(g)

(H = -110.5kJ

CO(g) + ½ O2 (g) ( CO2 (g)
(H = -283.0kJ

Enthalpy Diagram
When a reaction can be expressed as the algebraic sum of two or more different reactions, the enthalpy of reaction is the sum of the enthalpy of reaction’s for the other reactions



Sample Problem

One of the methods that the steel industry uses to obtain metallic iron is to react iron (III) oxide with carbon monoxide.

Fe2O3(s) + 3CO(g) ( 3CO2 (g) + 2Fe(s)

Determine the enthalpy change of this reaction, given the following equations and their enthalpy changes.

CO(g) + ½ O2 (g) ( CO2 (g)

(H = -283.0kJ

2Fe(s) + 3/2 O2 (g) ( Fe2O3(s)
(H = -822.3kJ

Practice Problems pg. 247 #13-16


Enthalpy of Formation

Formation reactions: a substance is formed from elements in their standard states

· (H(f = standard molar enthalpy of formation 

· The quantity of energy that is absorbed or released when one mole of a compound is formed directly from its elements in their standard states

Table 5-3 pg. 250

Appendix E pg. 597

An Alternative Method of (H Calculations

This method develops an equation using enthalpies of formation and (H( = (H((prod) - (H((react).

For the general reaction:

aA + bB ( cC + dD

The (H( can be calculated by:


(H( = ((H((prod) - ((H((react)

Thus,


(H( = [c((H(C) + d((H(D)] - [a((H(A) + b((H(B)]

Example


NaClO3(s) ( NaCl(s) + 3/2 O2(g)

(H( 
= [c((H(C) + d((H(D)] - [a((H(A) + b((H(B)]

  = [1mol NaCl (-410.5kJ/mol) + 0] – [1mol NaClO3 (-358.2kJ/mol)]

