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COURSE OBJECTIVES:

The objective of this course is to provide students with the working knowledge required to understand the principles and applications on heterogeneous chemical reaction kinetics.  

TOPICS COVERED:



Introduction: Objectives; Scope


Definitions and nomenclatures (mechanisms; active center; elementary; molecularity; order of reaction; rate expression; limiting and excess reactants; extent of reaction; fractional conversion.) 


Rate theories (Collision, transition state, Arrhenius, Temperature effect)  Searching for mechanisms


Analysis of rate equations: Integral method; Differential method; Statistical Analysis -Regression


Heterogeneous reactions, physical properties of solids, physical and chemical adsorption, gas solid reaction systems, effect of surface area, Langmuir adsorption, Mass transfer vs. surface chemical reaction


Shrinking Core Model - film diffusion, product layer diffusion, chemical reaction controlling case, shrinking core with varying radius


Pore diffusion, single pore model, effectiveness factor


Reactor Design - batch reactors, continuous reactors, tubular reactors, stirred tank reactors


Modeling of surface reactions at ideal and non-ideal surfaces

COURSE OUTCOMES:

After completing the course, students will gain the knowledge in the following topic areas:

· Introduction: Definitions and Nomenclature

· Rates of Reaction: Differential, Integral Rate Laws, Temperature Dependence

· Reaction Theory: Collision Theory, Transition State Theory

· Reactors: Batch, Plug Flow, Continuously Stirred Tank, Non-ideal

· Adsorption: Physical, Chemical

· Heat and Mass Transfer Effects, Mechanochemistry

· Surface Characterization

· Reactions at Solid Surfaces

· Modeling Surface Reaction

· Ideal, Non-ideal Surfaces

· Shrinking Core Model

· Reactions in Pores

GRADING POLICY

Three 1-hr Tests:

300 Pts


Homework:

200 Pts



Projects:
100 Pts**







______







600 Pts



Final 2-hr comprehensive







200 Pts*

*
optional to those who have obtained A based on the other grading criteria.

**
One project will be required; while one will be an optional replacement for one test grade

Students with special needs or requiring special accommodations should contact the instructor, (Dr. William M. Cross, at ext: 2485) and/or the campus ADA coordinator, Ms. Jolie McCoy, at 394-1924 at the earliest opportunity.

Freedom in learning:
Students are responsible for learning the content of any course of study in which they are enrolled.  Under Board of Regents and University policy, student academic performance shall be evaluated solely on an academic basis and students should be free to take reasoned exception to the data or views offered in any course of study.  Students who believe that an academic evaluation is unrelated to academic standards but is related instead to judgment of their personal opinion or conduct should contact the dean of the college which offers the class to initiate a review of the evaluation.

Electronic Devices Policy.  Please turn off your cell phone before class starts. No text messaging in class. No headphones. If you wish to use a laptop in this class for purposes of note taking, please see me to discuss the issue.  Note that according to “Policy Governing Academic Integrity” in the SDSM&T Undergraduate Catalog, the instructor of record for this course has discretion of how acts of academic dishonesty are penalized, subject to the appeal process, and that “Penalties may range from requiring the student to repeat the work in question to failure in the course” (72-73).  No other use of any other electronic/computer media is allowed during class time.
