Thermochemistry
· Thermochemistry-the study of the transfers of energy as heat that accompany chemical reactions and physical changes

· Calorimeter-the energy absorbed or released as heat in a chemical or physical change

Heat cannot be measured directly; but temperature, which is affected by the transfer of energy as heat, is directly measurable.
· Temperature-a measure of the average kinetic energy of the particles in a sample of matter

· Heat-the energy transferred between samples of matter because of a difference in their temperatures(p 512 Fig 17-1)
· Joule-the SI unit of heat

· Specific heat (cp)-amount of energy required to raise the temperature of one gram of substance by one Celsius degree

q(E lost or gained)=cp(specific heat) x m(mass) x ∆T(change in temp)   p514 Prob.
· Heat of Reaction-the quantity of energy released or absorbed as heat during a chemical reaction

Exothermic-energy released    Endothermic-energy absorbed
· Thermochemical equation-an equation that includes the quantity of energy released or absorbed as heat during the reaction (p515)

· Enthalpy (H) change-the amount of energy absorbed or lost by a system as heat during a process at constant pressure

∆H=Hproducts-Hreactants (p516-517)
· Molar heat of formation (Hf)-the energy released or absorbed as heat when one mole of a compound is formed by combination of its elements

Compounds with relatively positive values of heats of formation, or only slightly negative values, are relatively unstable and will spontaneously decompose.

Compounds with a high positive Hf are very unstable and may react or decompose violently
· Heat of combustion-the energy released as heat by the complete combustion of one mole of a substance

· Hess’s Law-the overall enthalpy change in a reaction is equal to the sum of enthalpy changes for the individual steps in the process (p 520-524) Prob
· Entropy (S)-a measure of the degree of randomness of the particles in a system

Discuss water analogy and solid, liquid, and gases on p 526-527
· Free Energy(G)-   ∆G=∆H-T∆S 
Processes in nature are driven toward lowest enthalpy and highest entropy

Copy Table 17-2 and Prob. p530
