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1. Introduction to Industrial Chemistry

      1.1 Industrial Terms
         1.1.1 Chemical Plant, Chemical Processes, Continuous and 

                  Batch Operation, Units and Fluid Systems, Chemical

                  Plant design 

          1.1.2 Plant Operation

                1.1.2.1 Process Control, Workers, Transport, Maintenance

          1.1.3 Plant Facilities

          1.1.4 Clustering of Commodity Chemical Plants

          1.1.5 Corrosion and Use of New Materials

2. Continuous Production
     2.1 Semi-continuous Processes
        2.1.1 Shut-downs

        2.1.2 Safety

     2.2 Continuous processor (equipment)

3. Chemical process
     3.1 Unit Processing in Chemical Process

4. Process Flow Diagram
    4.1 Process Flow Sheeting

       4.1.1 Synthesis

       4.1.2 Analysis

       4.1.3 Optimization

       4.1.4 Plant Design Project

5. Chemical Reactor
    5.1 Batch Reactor Model (batch), Continuous Stirred-tank

          Reactor Model (CSTR), and Plug Flow Reactor Model (PFR),

         Semi-batch Reactor, Catalytic Reactor

6. Piping
    6.1 Engineering Subfields

    6.2Stress Analysis

    6.3 Wooden Piping History

    6.4 Materials and Standards

7. Pilot Plant

    7.1Bench Scale vs Pilot vs Demonstration

8. Manufacturing
9. Separation Process

    9.1 List of Separation Techniques

10. Mass Transfer
      10.1 Chemical Engineering

11. Mass Flow Rate
12. Chemical Thermodynamics

     12.1 Laws of Thermodynamics
           12.1.1 Zeroth Law, First law, Second Law, Third Law

           12.1.2 Chemical Reactions

           12.1.3 Non Equilibrium

13. Chemical Kinetics
      13.1 Factors Affecting Reaction Rate
           13.1.1 Nature of the Reactants, Physical State, Concentration, 

                      Temperature, Catalysts, Pressure, Equilibrium, Free

                       Energy

14. Enthalpy
15. Activation Energy

      15.1 Negative Activation Energy
      15.2 Temperature Independence and the Relation to the Arrhenius

              Equation, Catalysis

16. Heat Transfer
      16.1 Advection

      16.2 Phase Transition

           16.2.1 Boiling, Condensation, Melting, Heat Exchangers

17. Density
      17.1 Measurement of density

      17.2 Changes of Density

      17.3 Density of Solutions

      17.4 Common Units of Density

18. Catalysis
      18.1 Technical Perspective

      18.2 General Principles

           18.2.1 Units, Typical mechanism, Reaction Energetic

      18.3 Catalyst Types 

           18.3.1 Heterogeneous Catalysts, homogeneous Catalysts

                      Organocatalysis, enzymes and Biocatalysts

      18.4 Inhibitors, poisons, and Promoters

19. Industrial Control System (ICS)

      19.1 Distributed Control System (DCSs)
Objective: 
Assessment
Midterm:

Two Midterm exams for theoretical 3 x 10%

Homework and Quizzes: 10%

Total Mark: 40%
Final Exam:
One final written exam for theoretical: 60%

Total Mark: 60%
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