11.4

Reaction Kinetics & Potential Energy Diagram
4 signs of a chemical reaction:
The area of chemistry concerned with reaction rates is called _____________________. More on this later!
TWO parts of the COLLISION THEORY:
1) Particles must collide ____________________________________________________________.

2) AND ______________________________________ to break old bonds and form new bonds.

Define activated complex:
Any kind of change that affects __________________________________ will also affect the rate of reaction.

** The more collisions the _______________________________________ the reaction!
FACTORS AFFECTING REACTION RATES:
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For every chemical reaction, there is either a release of heat energy or absorption of heat energy.





A catalyst is a substance that _______________

_____________________________________

_____________________________________

​​​​​​​​​​​​______________________________________

_______________________________________.


A catalyst provides an __________________________________ route for the reaction with a lower activation energy (Ea). It does NOT lower the Ea of the original reaction.
HOMEWORK: Reaction Rates & Potential Energy Diagram
A.  Answer the following questions.
1.  Does every collision between reactant particles lead to products?  Why or why not?

2.  One piece of magnesium reacts with 1.00 M concentration HCl at 25⁰C. Another piece of Mg (with the same mass) reacts with 6.00 M concentration HCl, also at 25⁰C.  Which reaction occurs at a faster rate and why?

3.  A chunk of zinc reacts with 1.00 M HCl at 25⁰C. An equal mass of powdered Zn reacts with the same acid at 25⁰C. Which reacts at a faster rate and why?

4.  How does temperature affect the average kinetic energy of colliding particles?

5. A change in pressure would cause a change in reaction rate for reactions that contain which STATE of matter?

A.  Identify the substances at positions 1 –4 of the energy level diagram.  Choose from the following terms:


      activated complex 1, activated complex 2, products, reactants










  2
6._______________________________

                                                                                                                                               3    
7._______________________________                                               
8._______________________________




       
9._______________________________


      1
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10. Is the overall reaction endothermic or exothermic?  ____________

B.  Study the energy diagram provided and fill in the blanks.  Then answer the questions that follow. Give NUMERICAL VALUES!

11. P.E. of reactants: __________



    400


12. P.E. of activated complex: __________








    300

13. Activation energy: __________

14. P.E. of products: __________



    200


15.  ΔH: __________








    100

16. Is this reaction endothermic or exothermic? __________

17. What values would change from above if a catalyst                    0

       were added to the reaction? __________

Effect on collisions and rate




















Cause A:   INCREASE CONCENTRATION

















Cause B: INCREASE SURFACE AREA

















Effect on collisions and rate




















Cause C: INCREASE TEMPERATURE

















Has to do with:




















Cause D: ADDITION OF CATALYST

















Effect on collisions and rate




















Cause E: INCREASE PRESSURE

















Activation Energy:





__________________________________________ 





particles must collide with in order to react and form 





the activated complex.





EXOthermic reaction: energy is released.





Ex: burning paper, combustion of car engine.











ENDOthermic reaction: energy is absorbed.





Ex: ice melting, baking cookies.





1. Is the reaction endothermic or exothermic? 





2. What letter represents the potential energy of the REACTANTS?





3. What letter represents the potential energy of the PRODUCTS?





4. What letter represents the heat of the reaction (   H)?





5. What letter represents the activation energy of the forward reaction? 





6. What letter represents the activation energy of the reverse reaction? 





7. What letter represents the potential energy of the activated complex?





8. Is the reverse reaction endothermic or exothermic? 





9. If a catalyst were added, what letters would change?








