Learning Objectives 3

Chemical Kinetics

1. List the reaction rate equation for zero, first, and second order reactions. (Knowledge)
2. Calculate the reaction rate constant given the half-life and the reaction order.  (Application)

3. Calculate changes in reaction rate constants with changes in temperature. (Application)
Mass Balance

1. Explain the theoretical basis of the mass balance method. (Knowledge)
2. Write and use the mixing equation for two flows with different concentrations.  (Knowledge, Application)
3. Apply the mass balance technique to a physical situation and solve for unknown quantities where the volume is fixed and the constituents are conservative.  You should be able to handle multiple inflows and outflows, multiple reactors linked together and nonsteady state conditions. (Application, Analysis)
4. Describe what "steady state" means in a mass balance and how it shows up in a mass balance equation. (Knowledge)

5. For complete mix reactors, plug flow reactors and batch reactors, describe the differences in their hydraulic characteristics and how concentrations are vary with location inside the various reactors.  (Knowledge)

6. Decide which ideal reactor model best fits a given physical situation.  (Application) 
7. Explain why plug flow reactors are more “efficient” than complete mix reactors.  (Comprehension)
8. Given any reaction model, apply the mass balance technique to physical situations modeled by complete mix reactors and solve for unknown quantities where the volume is fixed and steady state conditions apply.  You should be able to handle multiple inflows and outflows, and multiple reactors. (Application, Analysis)
9. Given either zero or first order reaction models, apply the mass balance technique to physical situations modeled by plug flow reactors and solve for unknown quantities where the volume is fixed and steady state conditions apply.  You should be able to handle multiple inflows and outflows, and multiple reactors. (Application, Analysis)

