Rate of Reaction

For a simple reaction X ( Y, 

Rate of reaction = d[Y]/dt   or –d[X]/dt

Sample Calculation:

Consider the reaction X ( Y. Initially, 1.00 mol of X was placed into a 1.00 L reaction vessel and the reaction monitored as it proceeded. Using the sample data collected below, calculate (a) the average rate of appearance of Y over the first 20 seconds and (b) the average rate of disappearance of X over the time interval from 20 s to 40 s. 

	Time, t (s)
	[X] (M)
	[Y] (M)

	0
	1.00
	0

	20
	0.54
	0.46

	40
	0.30
	0.70


Although reaction rates are generally measured in concentration per unit time, there are alternate properties that can be used to measure reaction rates. These include changes in:

· _________________

· _________________

· _________________

· _________________

· _________________

· _________________

· find reaction rate by graphing the measured quantity vs. time and finding the slope
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Rate equation for a generic equation A+B ( C+D

Reaction rate theory 

What is necessary for a reaction to occur?

Sucessful collision between particles

· Correct geometry

· Sufficient energy

Potential energy profile – shows the potential energy of reactants, products, and transition state (activated complex)


Maxwell Boltzmann Energy Distribution

What is temperature?

At any temperature, there are particles with various amounts of kinetic energy, but the AVERAGE k.e. is what determines the temperature.

Since k.e. is related to speed (k.e. = ½ mv2) this can be thought of as a graph showing the speeds of various particles.
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Factors that affect the rate of a chemical reaction
1. Nature of reactants

2. Temperature

3. Presence of a catalyst/inhibitor

4. Change in concentration (for reactants in solution) or pressure (for gases)

5. Change in particle size/ surface area (for solids or liquids)
