CHAPTER 5.2: Molar Enthalpies

The molar enthalpy of a substance represents the enthalpy change per mole of a substance undergoing a change.

The symbol used is:     ΔHx,  where x is the letter or combination of letters to indicate the type of change that is occurring.

Eg:  to represent the combustion of hydrogen:

               ΔHcombustion = -285.8 kJ / mol

Note: the negative sign in the value above indicates the type of reaction that occurred.

REPRESENTING ENTHALPY CHANGES:

· The enthalpy change of a chemical reaction is known as the enthalpy of reaction, ΔHrxn  .
· The enthalpy of reaction is dependent on conditions such as temperature and pressure.

· Therefore, the standard enthalpy of reaction, ΔH0rxn  , represents a the enthalpy change of a reaction that occurs at SATP (25OC and 101.3 kPa).

· You may see the enthalpy of reaction referred to as the heat of reaction.
Enthalpy changes for exothermic reactions are given a negative value.

Enthalpy changes for endothermic reactions are given a positive value.

Observe Table 1 for some Molar Enthalpies of Reaction (ΔHx)
The formula you need to use to calculate molar enthalpies is:

                       ΔH  = n ΔHx                         

ΔHx      : is from a reference book 

Observe: Sample Problem on page 307-308.

Do Practice Problems on page 308 #  1, 2, 3

Calorimetry of Physical Changes:

· It is very simple to obtain values for molar enthalpies from a given resource.
· But how are these values obtained?
· Studying energy changes requires an isolated system, that is, one in which neither matter nor energy can move in or out.
· This is where the study of calorimetry comes very handy.
· When we investigate energy changes we base our analysis on the law of conservation of energy: the total energy of the chemical system is equal to the total energy change of the surroundings.

                           ΔHsystem  =  +   q surroundings    

Observe the practice problem on page 309-310

Do problems:  page 310   # 4, 5

Calorimetry of Chemical Changes:

· Calorimetry can also be used to study chemical reactions that occur in aqueous solutions.

· The chemical system usually involves aqueous reactant solutions that are considered to be equivalent to water.

Do questions: page 311   # 7, 9 (a), (b), (c)

Section 5.2 questions: page 312

# 1 (a), 2, 3, 5 (to be handed in)

A LITTLE BIT EXTRA!!!!!

TYPES OF ENERGY IN A SYSTEM:

Chemical Energy:

· Depends on position (PE) and motion (KE) of atoms, molecules and sub-atomic particles.

E total   =  PE  +   KE

Example :   In a glass of water, a molecule of water possess:

Kinetic Energy:

1. Rotational Energy:  (E1)

· Molecules rotate about an axis through their center of mass.

2. Vibrational Energy:  (E2)

· Molecules can stretch and bend their bonds.

3. Translational Energy:  (E3)

· Molecules move linearly from a point A to point B.

· Associated with gas and liquid molecules.

Potential Energy:  (PE)

4. Bond Energy:  (E4)

· Interaction between opposite charges.  (electrons, protons).

· Breaking and forming bonds.

   5.   Nuclear Energy:  (E5)

· Energy associated with forces that hold the protons and neutrons together in the nucleus.
        Etotal  =  E1  + E2  +  E3  +  E4  +  E5
                KE           PE

E4 (  the most important contributor.  

More interested in difference between energy of reactants and products then the total energy content.

