Enthalpy- another measurement for heat energy.

To quantify the transfer of thermal energy (heat) into or out of a system, chemists use the concept of enthalpy, represented as (H). How is H different from q? Enthalpy takes into account the pressure of the system and assumes it to be constant. Standard conditions for enthalpy calculations are 1 atm and 25(C.

Chemists are more concerned with the change in enthalpy (H - the change in heat content at constant pressure. (q = (H )

Endothermic reactions, absorb heat, have positive (H values. ((H >0)

Exothermic reactions, release heat, have negative (H values. ((H <0)

Enthalpy Calculations- stoichiometry with energy!

Thermochemical equations- show the quantity of heat released or absorbed in a reaction.

Example (exothermic)
2H2 (g)  +  O2 (g)  (  2H2O (g)  +  483.6 kJ
((H = 
-483.6 kJ)

Example (endothermic)
2H2O (g) + 483.6 kJ ( 2H2 (g)  +  O2 (g) 
((H = 
+483.6 kJ)

Important points to keep in mind when using thermochemical equations:

· Coefficients represent numbers of moles.

· The physical state of reactants and products is important, and must be included.

· Any change in energy is directly proportional to the number of moles.

· If a reaction is reversed, the sign of (H is also reversed.

Practice Problem

How much heat will be released if 1.0 g of hydrogen peroxide decomposes in a bombardier beetle to produce its characteristic steam spray, its common form of defense?

2H2O2 (l)  (  2H2O(l)  +  O2(g)
+ 190 kJ
((H( for hydrogen peroxide = - 190 kJ)

Remember, when in doubt, get moles- 1.0 g H2O2 x 1 mole H2O2/34 g = .029 mol H2O2

Now use conversion factor from equation and dimensional analysis to find heat- 

Continued on next page…
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 = -2.8 kJ  (- sign indicates exothermic reaction)

Types of thermochemical (enthalpy) data used by chemists include:

· Molar heat of formation ((H(f ) - change in heat when 1 mole of a compound is formed.

· Molar heat of combustion ((H(c ) - heat released by the complete combustion of 1 mole of a compound 

Note: Thermochemcial data are obtained by conducting reactions in a calorimeter.

These enthalpy changes are measured when reactants in their standard states change to products in their standard states. Chemists often use the Standard enthalpy change is denoted with the symbol (H( (1 atm and 25(C)

Standard heats of formation and combustion are generally listed in tables in text (Table 11.4 & 11.6). Elements in their standard states have (H(f =  0
What does the (H(f  data reveal about compounds?

· Negative values indicate exothermic reactions.

· High negative values indicate very stable compounds have formed.

· Positive, or slightly negative values, indicate relatively unstable compounds have formed and may spontaneously decompose into their constituent elements.

· Very high positive values indicate compounds are very unstable, may decompose violently.

Calculating the Heat of Reaction

Because most reactions occur in a series of steps and can’t be observed or measured directly in a calorimeter, (H(f data can be determined by an indirect method using Hess’s Law. According to Hess’s Law of heat summation, the overall enthalpy change in a reaction is equal to the sum of the enthalpy changes for the individual steps. 
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