Chemical Kinetics

Concept:  The kinetics of a reaction dictate how fast a reaction will occur.
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List of Materials Needed:

Student packet

Microsoft Powerpoint
Activity Time Frame:

This activity will take approximately five, fifty minute class periods.

Environmental Setting:

Any classroom

PASS Standards-Physical Science:

Science Processes and Inquiry:
· 1.1. Identify qualitative and quantitative changes given conditions before, during, and after an event. 

Content Standards:

· 1.3. Matter has characteristic properties, such as boiling points, melting points, solubility, and density, which distinguish pure substances and can be used to separate one substance from another.

AP Topics:

III.  Reactions

D. Kinetics 



1. Concept of rate of reaction 



2. Use of experimental data and graphical analysis to determine reactant order,



    rate constants, and reaction rate laws 



3. Effect of temperature change on rates 



4. Energy of activation; the role of catalysts 



5. The relationship between the rate-determining step and a mechanism
Lesson Objectives:

· Identify some factors, which affect the rate of chemical reactions.
· Apply collision theory to account for the factors, which affect the rates of chemical reactions.
· Recognize that chemical reactions may occur in successive elementary steps.
· Understand how a series of simple reactions can constitute a reaction mechanism for a complex reaction.
Vocabulary Terms:

Reaction rate:  the change in the concentration of reactants or products per unit time

Buoyancy: the power to float or rise in a fluid; the power of supporting a body so that it floats; upward pressure exerted by the fluid in which a body is immersed.

Background Knowledge:

Chemistry is, by its very nature, concerned with change.  Chemical reactions convert substances with well-defined properties into other materials with different properties.

According to the collision theory, the rate of a reaction depends on the frequency of collisions between reacting particles. The more frequent the collisions, the faster the rate of the reaction. However, in order for the collisions to be effective, the particles must collide with sufficient energy (activation energy). Furthermore, the particles must collide with the proper orientation. 

Additional Resources:

Chemistry: The Central Science, Tenth Ed.; Brown, LeMay, Bursten; Prentice Hall, 2006.
Activity Procedures:

Day 1:

· Students perform Exploration A, B, and C

· Class discussion on why the egg floated in the saltwater and why it did not float in the freshwater 

Day 2:

· Students complete and discuss the Egg Experiment by observing the egg after salt diffused into it

· Verbal class predictions on Saltwater Experiment 

· Students perform Saltwater Experiment 

Engineering Application:

Technology Component:

This experiment requires students to measure substances with measuring spoons

Assessment Tools:

This experiment involves the following assessment tools:

· An activity pre-test

· Questions to be answered in student journals from each experiment handout

· An activity post-test
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