COURSE OBJECTIVES for Spring 2006
Chemical Reaction Engineering  CHE06-316-01

The following is a partial list of objectives that you are expected to master by the end of this course.  

1. Given the reaction rate, reactor conditions, (T, P, inlet and outlet concentrations) and the reactor type, the student will construct a mass balance and determine the size of the reactor.  

2. Choose the appropriate sequence of reactors for a given reaction rate expression and collection of reactors.

3. Define the following: conversion, reaction rate expression, Arrhenius reaction rate constant, elementary reaction, catalyst, equilibrium conversion, catalysis deactivation.

4. Construct a stoichiometric table for a given reaction.

5. Size a reactor for a fluid that undergoes a change in volume or density.

6. Design an isothermal reactor for a given reaction.

7. Design an isothermal packed bed reactor.

8. Design an adiabatic packed bed reactor (i.e., design a reactor using energy, mass and momentum balances.)

9. Develop a reaction rate expression given reaction rate data.  

10. Determine the rate limiting step in a heterogeneous reaction mechanism.

11. Determine whether the reaction rate is limited by mass transfer or reaction kinetics.

12. Design a reactor in which heat is removed or added from the fluid in the reactor.

13. Design a reactor for a multicomponent reaction mechanism and minimize the production of byproducts.

14. Size an isothermal reactor for reactions with Langmuir-Hinschelwood kinetics.

15. Discuss the different types of catalyst deactivation and describe schemes that can help offset the deactivation.

16. Apply the shrinking core model to analyze catalyst regeneration.

17. Define the Thiele modules and the effectiveness factor.

18. Describe the regions of reaction limitations and internal diffusion limitations and the conditions that affect them.

19. Simulate a reactor using a chemical process simulation package such as ASPEN or HYSYS.

20. Compare 2 chemical pathways using green engineering concepts and make recommendations on which pathway minimizes risk to humans and the environment.  
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