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Course Objective:

The objective of this course is to provide students with the working knowledge required to understand the principles governing engineering aspects of materials synthesis and manufacturing. Students are able to analyze the effect of transport phenomena, surface chemistry, solution thermodynamics and kinetics on design, control and process optimization of various materials processes. 

Topics Covered and Course Outcome:

After completing the course, students will gain the knowledge in the topic areas described by the lecture topics below:

Lecture No.  


Topics








 Transport Phenomena
1

Introduction: Objectives; Scope Momentum, Heat and Mass Transfer - First Laws


-- Equations of continuity; general equations of motion – applications in falling film, flow through circular pipes, flow near the leading edge, laminar and turbulent flows; dimensional analysis and its applications


-- Heat conduction - flat plates, cylinders through composite walls


transient systems; Heat transfer with forced and natural convection; Heat radiation


--  Molar and mass flux; Diffusion in solids; Langmuir effusion; Diffusion from or to rotating disc; -- Mass transfer in fluid systems

16
Test/Extra Lecture

Physical Chemistry of Surfaces 
1
Introduction: Objectives; Scope


-- Thermodynamics of interfaces; surface free energy; surface tension


-- Wetting phenomena; contact angle; spreading coefficient, surface charge and its applications


-- Electrical properties of charged surfaces; chemical and physical adsorption phenomena


 -- Colloidal stability; electrostatic repulsion and Van der Waals force


-- Adhesion and cohesion, and its measurements

16
Test/Extra Lecture

Thermodynamics of Solution Processes 
1
Introduction (Activity, Activity Coefficient, Gibbs Free Energy)


-- Estimation of Activity Coefficient for ions; Solubility of Gases in Aqueous Media; Solubility Calculations of Compounds


-- Metal Complexation; Effect of Temperature and Pressure on Ionic Equilibria


-- Eh-pH diagrams



-- Electrochemistry; Electrode Processes; Concentration Overpotential; Activation Overpotential; Mixed Potential Theory; Solution IR Drop

16
Test/Extra Lecture

Process Kinetics 
1
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; linear regression; Differential method


-- 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

16

Test/Extra Lecture

GRADING POLICY

Four 1-hr Tests:

400 Pts


Homework:

200 Pts



Project:
100 Pts







______







700 Pts



Final 2-hr comprehensive







200 Pts*

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

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.
