Topic 5: Energetics Notes
Energy

· Energy :
· Chemical potential energy :

· Heat (q) is a form of energy that ALWAYS flows from warm to cold.
·  Heat cannot be measured directly. 
· We can calculate heat flow from its effect on the temperature of given quantity of a substance. 
· Heat is ALWAYS measured indirectly.

· Law of conservation of energy states :

· All energy can be accounted for as work, stored energy, or heat.

What kind of energy is found in a cheeseburger? An apple? A glass of milk? 

What is the source of this energy?

Heat Capacity

· A calorie (cal):
· A food Calorie (Cal) is a kilocalorie.  1000 calories = 1 Calorie

· “10 grams of sugar has 41 Calories” means that 10 grams of sugar releases 41 kilocalories of heat when burned completely.

· A joule : 

· 1 Calorie = 1000 calories = 1 kcal = 4186 Joules

· 1 Joule = 0.239 calories

· Heat capacity :

· Heat capacity, unlike a calorie, depends on the substance’s mass. Higher mass = higher heat capacity.
Specific Heat Capacity

· The specific heat capacity (c) of a substance is :
· The units of specific heat capacity are J/g˚C  or cal/g˚C
· The specific heat of water is ALWAYS 4.18 J/g˚C  or 1.00 cal/g˚C

· Specific heat is a physical property of a substance and can be used to identify it, much like density, melting point, boiling point, etc.

· This value is a measurement of the ability of a substance to store heat energy.

Endothermic and exothermic reactions

· Exothermic reactions/ processes _______ ________ to the surroundings. 

· Endothermic reactions/ processes _______ _______ from the surroundings.

Calorimetry

· Calorimetry :
· To measure the heat change, reactions must be done in closed containers. Why?

· In lab, reactions tend to be open to the atmosphere, but are at a constant pressure.

· Enthalpy (H) of a system:
· Exothermic reactions have a –ΔH, because heat is ____________
· Endothermic reactions have a +ΔH, because heat is _______________
· To calculate the amount of heat/ enthalpy in a reaction, we use this equation: 

· q = m • c • ΔT

· q is the heat absorbed/ released measured in Joules

· m is the mass in grams

· c is specific heat in J/g˚C  

· ΔT is the change in temperature (final temp – initial temp)

Due to law of conservation of energy, ΔHuniverse = ΔHsystem + ΔHsurroundings
In a calorimeter, we assume energy does not enter or leave the universe so:




ΔHsystem + ΔHsurroundings = 0






Or




ΔHsystem = - ΔHsurroundings
Thermochemical equations

· A heat change for a chemical equation is expressed as the heat of reaction.

· The enthalpy change will determine whether the energy is added to the reactant or product side of our reaction.

· –ΔH, the energy will be included on the product side. Why?

· +ΔH, the energy will be included on the reactant side.

Therefore, we can determine how much heat is required for a reaction to occur, or how much heat will be released when the reaction takes place.

· Heat of combustion :

·  At times, this will be the amount of energy released per gram of substance (like with food items). 

Heat and Changes of state

· Same idea here as heat of reaction, although now we are dealing with melting, freezing, vaporization, condensation. 
· These values can be calculated or found on page 276 Table 10.6. We use these pretty much the same way we used them in the section before.

Hess’s Law

· Hess’s Law of heat summation:
Standard Heats of Formation ΔH˚f
· Use table A.6 Appendix A in the back of the book for standard heats of formation values

· Remember the standard heat of formation of a free element is zero. This includes your diatomic elements as well.

· This can also help you determine whether a reaction is endothermic or exothermic.
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