Reactions and Rates : Introduction to reaction kinetics!

Learning Goals: You will be able to: 

· Describe how the reaction coordinate can be used to predict whether a reaction will proceed including how the potential energy of the system changes.

· Describe what affects the potential energy of the particles and how that relates to the energy graph. 

· Describe how the reaction coordinate can be used to predict whether a reaction will proceed slowly, quickly or not at all.  

· Use the potential energy diagram to determine: 

· The approximate activation energy for the forward and reverse reactions. 

· The sign difference in energy between reactants and products. 

· Draw a potential energy diagram from the energies of reactants and products and activation energy.

Directions: 

1. Talk with your partner about what you think is happening on a microscopic level when two chemicals, A and BC, react to form AB and C.
a. Draw pictures that would help you describe the process. 
b. Make a list of what things that might make the reaction happen faster, and explain your reasoning.
2. Go to https://phet.colorado.edu/en/simulation/reactions-and-rates and download or run the simulation.

3. Run experiments using Single Collisions to determine on a simplest level what contributes to a successful reaction. Make sure that you use the Energy view and Separation view to help you explain how the energy changes in a reaction can help you make predictions.
a. Explain the difference between total energy and potential energy. Describe how each can be changed.
b. How does the Separation view help you?
c. Make sketches of energy graphs to help describe how the energy diagram can be used to predict if the reaction will occur or not. 
4. Run experiments using Many Collisions to determine what contributes to a successful reaction and what affects the speed of the reaction.
a. How is this model different from the simulation model?
b. What affect does temperature have on the molecules?  

c. Describe what happens to the potential energy diagram as you change the temperature.
5. The simulation shows the energy graph for an endothermic reaction.  Sketch what you think the energy graph could look like if the reaction was an exothermic reaction. 
a. What would the sign for (H be for the reaction above?
b. How does activation energy change for exothermic vs. endothermic reactions?

6. Create a hypothesis to test each of the following:


-Effect of temperature on reaction rate 


-Effect of a catalyst on reaction rate


-Effect of increased concentration on reaction rate.


a. Run tests (using the “Run Experiments” tab) to see if your hypotheses are correct, and describe the results of your tests below:
For practice: 
7. Sketch the energy graphs for the following situations.
a. The reactants have a lower potential energy than the products.

b. The activation energy of the reverse reaction is greater than the forward reaction

c. The products have a lower potential energy than the reactants.

d. The forward reaction has a positive (H.

e. The reverse reaction has a negative (H.

2/27/2014 Loeblein
http://phet.colorado.edu 



