Chapter 5.3: Representing Enthalpy Changes

· The enthalpy change of a chemical reaction is known as the enthalpy of reaction, ΔHrxn.
· You have already seen that the value of an enthalpy change, ΔH, depends on the quantity of a substance that undergoes a change.

· You have also learned that a sign convention identifies reactions as endothermic or exothermic.

· Endothermic enthalpy changes are reported as positive values, and exothermic enthalpy changes are reported as negative values.
· Most information about energy changes generally comes from the experimental technique of calorimetry.

· There are four different ways to represent the enthalpy changes, obtained from these empirical studies.

· Three use thermochemical equations and one uses a diagram.

Method 1: Thermochemical Equations with Energy Terms

· By including an energy value as a term in the thermochemical equation.

H2O(l)  +  285.8 kJ  (   H2(g)   +   ½ O2(g)         ENDOTHERMIC RXN

                                                                 Energy absorbed

Mg(s)  +   ½ O2(g)  (  MgO(s)   +  601.6 kJ          EXOTHERMIC RXN

                                                                    Energy released

Method 2:  Thermochemical Equations with ΔH Values:

· By writing a chemical equation (make sure it is balanced) and stating its enthalpy change.

        CO(g)   +   2 H2(g)  (   CH3OH(l)              ΔH =  - 128.6 kJ

  ½ CO(g)  +   H2(g)  (   ½ CH3OH(l)                ΔH  =  - 64.3 kJ

NOTE: the units for the enthalpy change are kilojoules (not kJ/mol), because the enthalpy change applies to the reactants and products as written, with the numbers of moles of reactance and products given in the equation.

Enthalpy of reaction is linearly dependent on the quantity of products.  That is, if the amount of products formed doubles, the enthalpy change also doubles.

Diagram:  Flow chart summarizing the relationship between            the stoichiometry of a reaction and ΔH. 
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Method 3:  Molar Enthalpy of Reaction

· By stating the molar enthalpy of a specific reaction.

· When the initial and final conditions of the chemical system are at SATP, this is called a standard molar enthalpy of reaction, ΔHOx.
· Examples of molar enthalpies are stated in the text page 316, Table 1.

· For an exothermic reaction, the standard molar enthalpy is measured by taking into account all the energy required to change the reaction system from SATP, in order to initiate the reaction, and all the energy released following the reaction, as the products are cooled to SATP.

· The symbol for the molar enthalpy of reaction, ΔHOr, the subscript “r” refers to the reaction under consideration (SATP), with the stated number of moles of reactants and products.

Method 4: Potential Energy Diagrams

· By drawing a chemical potential energy diagram.

· Chemists often explain observed changes in chemical reactions in terms of chemical potential energy.

· This stored energy is related to the relative positions of particles and the strengths of the bonds between them.

· Potential energy is stored or released as the positions of the particles change.

· The vertical axis on the diagram represents the potential energy of the system.

· Since the reactants are written on the left and the products on the right, the horizontal axis is sometimes called a reaction coordinate.

· Observe figure 6 and 7, page 318.  Draw these in your book.

Read over the Summary: Communicating Enthalpy Changes (page 319)

Do: Practice Problem- page 319- 320

         Questions # 1 (a),   2 (a), (c), (d),   3 (a)-(d),   4 (a)-(b),  5

Section 5.3 Questions:   Page 320- 321

         # 1 (a)- (b),    2 (a)- (c),   3 (a)- (c)

