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LECTURE 2- 8TH January 2014
CHAPTER 2- Thermodynamics and Kinetics Review

· A few things we will need to know for this course is enthalpy which is similar to free energy.
· This chemistry frequently takes place at high temperature and the thermodynamics is the dominant factor.
· All elements have a heat of formation of zero. 
· Hess’s law is the book keeping law for chemical reactions. That is when you don’t have the heat of reaction or a reaction you add 3 or more together to get the final heat of formation.
· The relation between the free energy and equilibrium is the Van’t Hoff equation.
· All combustion equations we have negative heat of formation. 
· If we have delta H for the reagents in the reaction then we get delta H for the general reaction.
· Negative heat of formation is always exothermic while positive is endothermic.
· Combustion reactions always release heat that is why their heat of formation if negative. 
· If in the combustion of methane, the water released is a gas then the heat of formation will be smaller. Because the energy is used to transform that water to a vapor.
· The methane requires a little bit of energy to burn that is why its heat of formation is a positive number in other words it absorbs heat to be able to drive the reaction. 
· If we have a thousand ethylene molecules and we use it to make a polyethylene molecule then they are in order and they have a very negative delta S that is the order of orderliness and is called entropy of a reaction.
· The delta S being negative will make the TdeltaS positive which will give the Gibbs energy a very high energy. 
· The loss of petroleum energy is by breaking bonds.
· One half of an arrow means we are moving one electron. 
· The bond dissociation energy is --kcal/mol and the heat of formation is a positive +52kJ/mol.
· Peroxides have a very low dissociation bond energy that is why it is very toxic. 
· Bonds that have less that 20kcal/mol cant not be saved for later use. 20-60kcal/mol, keep them in the fridge so they are not heated up and dissociate. 60 and above can be kept in the store and used later.
· O-H bonds barely break as hemolytic that is they rarely give the hydrogen atom, they dissociate as acids. High temperatures are required to be able to break them homolytically. 
· There are different trends for bond dissociation energies:
1. BDE decreases with increasing substitution,
2. BDE decreases with increasing conjugation,
3. BDE increases with increasing s-character.
· Breaking a C-H bond with benzene is going to be very difficult because of the s-characters. The C-H bonds in the benzene will absolutely do nothing because they are very strong and wont be dissociated.
· The primary bond in CH3CH2OOCH2CH3 is stronger and the C-H bond sis weaker and will be easily dissociated compared to the C-C bond. Hydrogen bonds are very weak bonds. Alkyne bonds are very difficult to break and are more difficult than OH groups. 
· Basic Thermochemistry and Group Additivity Properties- On the vertical axis we have the heat of formation and on the horizontal axis we have the number of carbons. In this graph, the dots are linear (1) that is they are on a straight line. When we have one CH2 the heat of formation changes in a straight line that is it decreases in a parallel form. The lines are parallel to each other(2). This graph is used to predict the heat of formation or different number of carbons in a molecule.
· C-(H)3(C)- This is a CH2 that is between a Hydrogen and a Carbon but can also be written as a CH3. C-(H)2(C)(O)- is between an oxygen and a carbon.
· Any ring that does not have 6 carbons will have ring strain and will not work in the calculation of the bond dissociation energy. But a price energy can be added to help build it up or break the bonds.
· Cyclopropane will give up more energy because of the price we pay to build it up is given up as more heat when it is being dissociated.
· There is no negative ring strain; the smallest value is zero, which are rings with 6 carbons.
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