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DIVIDER 1
Course Design Data

Course:
ChE 471 Special Topic in Chemical Engineering (3:3,1)-Elective Course-Spring 2007
Course Description 

The course is designed to give to the chemical engineering student's additional dose in specific topics that needed today and not covered in the student curriculum. 

Course Prerequisite(s): 

CHE 334
Prerequisite knowledge

Organic Chemistry
Polymer Technology

Materials Science
Textbook:
Instructor Handout
Reference:
1-Introducion to polymers, by R. J. Young, Chapman & Hall Publishers, 2nd ed.

2-Fundamentals of Polymer Engineering, by Arie Ram, Plenum Press, NewYork.

3-Principles of Polymer Engineering, by N. G. McCrum, C. P. Buckley and C. B. Bucknall, Oxford Science publications, 1989.

4-Textbook of Polymer Science, by F. W. Billmeyer, A wiley-interscience Publication, 3rd ed.

5-Polymers: Chemistry & Physics of modern materials, by J. M. G. Cowie, Published by international Textbook Company Limited, 1973.

6-Engineering with polymers, by P. C. Powell, Chapman & Hall Publishers, 1st ed.1992.

Course Leaning Objectives: By completion of the course, the students should be able to:
	1. Define the basic vocabulary of polymer degradation.

2. List and explain the different types of polymer degradation.

3. Recognize the effect of polymer degradation on the structure of polymeric materials.

	4. Define thermal degradation.

5. Write the degradation mechanism.

6. Explain how polymeric materials can be protected from thermal degradation.

	7. Define radiation degradation.

8. Write the degradation mechanism.

9. Explain how polymeric materials can be protected from radiation degradation.

	10. Define chemical degradation.

11. Write the degradation mechanism.

12. Explain how polymeric materials can be protected from chemical degradation.

	13. Define mechanical degradation.

14. Write the degradation mechanism.

15. Explain how polymeric materials can be protected from mechanical degradation.

	16. Define the biodegradation.

17. Write the degradation mechanism.

	18. Define the basic vocabulary of rubber technology.

19. Write the rubber ingredients normally needed for the mix.

20. Illustrate the fillers that can be added to the rubber mix and there effect on the physical and mechanical properties.

21. Describe the advantage and disadvantage of different curing systems.

22. Define the sulphurless vulcanization and there effect on the physical and mechanical properties.

23. Illustrate the accelerator activators that can be added to the rubber mix, and there effect on the physical and mechanical properties.

24. Define chemical protection and there effect on the physical and mechanical properties. 

25. Illustrate miscellaneous ingredients that can be added to the rubber mix, and there effect on the physical and mechanical properties.

	26. List and explain the compounding and mixing process and there effect on the physical and mechanical properties.

27. Define the vulcanization Stages 

28. Illustrate vulcanization conditions and its effect on the mechanical properties of polymeric materials.

	29. Describe Relation between physical properties and degree of crosslinking.

30. Explain the effect of crosslink structure on the physical properties of vulcanizates.

31. Define the Difference between vulcanization properties of NR and synthetic rubber.

	32. Define Physical testing of rubbers 

	33. Write and speak with effective communication skills through group work, class participation and in preparation of class projects.

34. Develop an expertise in team problem solving

35. Match the academic integrity issues.


Topic Covered During Class:

1. Introduction to Polymer Degradation.

1
week
2. Thermal Degradation.



1
week
3. Radiation Degradation.


1
week
4. Chemical Degradation.


2
week
5. Mechanical Degradation.


1
week
6. Biodegradation.



1
week
7. Introduction to Rubber Technology.

3
week
8. Forming in rubber industry.


1
week
9. Mechanical properties of rubber


1
week
10. Vulcanization



1
week
11. Mechanical Testing.



1
week
Course Schedule:
Lecture:

Three one Hour sessions per week
Tutorials:

One 3.0 Hours session per week
Course Contribution to Professional Component:

Engineering Science:

 3 Credit Hours or 100%
Last Updated: 

 0 Credit Hour or 0%
Course Relationship to Program Outcomes

	Program Outcomes
	ABET Outcomes 
	Program Criteria

	
	a
	b
	c
	d
	e
	f
	g
	h
	i
	j
	k
	L

	Highest Attainable Level of Learning
	1
	1
	1
	
	
	
	1
	
	
	
	
	


Prepared by:



Dr. A. A. Wazzan

Last Updated: 



May 2007
Course Calendar
Course:
    ChE 471- Special Topic in Chemical Engineering Fall 2006-2007   

	Week #
	Topics to be covered

	1
	Introduction 

· Introduction to the course 

· Review of the polymer engineering course 

	2
	Thermal Degradation 

· Mechanism

· Protection

	3
	Radiation Degradation 

· Mechanism

· Protection

	4
	Chemical Degradation 

· Mechanism

· Protection

	5
	Mechanical Degradation 

· Mechanism

· Protection

	6
	Biodegradation 

· Mechanism

	7
	Major exam I
· Major exam I solution 

	8
	Rubber Technology

· Introduction

· Rubber ingredients

· Fillers 

· Curing Systems

	9
	Rubber Technology

· Sculptures vulcanization 

· Accelerator Activators

· Chemical Protestants 

· Miscellaneous Ingredients

	10
	Forming in rubber industry

· Compounding and mixing 

· Vulcanization Stages 

· Vulcanization conditions
· Major exam II
· Major exam II solution

	11
	Mechanical properties of rubber vaccinates
· Relation between physical properties and degree of crosslinking

· Effect of crosslink structure on the physical properties of vulcanizates

· Difference between vulcanization properties of NR and synthetic rubber

	12
	Mechanical Testing

· Physical testing of rubbers

	13
	Major exam III
· Major exam III solution 

	14
	Group Project Presentations


Course Instructional Methods and assessment Tools
Course:
ChE 471- Special Topic in Chemical Engineering Fall 2006/2007

Course Instructional Methods:

Instructional methods of the course include the following activities:
a)  Lecture (L):

· Instructor will teach the topics of the course emphasizing on related   course learning objectives (CLO), while student will take notes and read in the text book and instructor hand out.  

· Student learning outcomes will be measured by major exams, report, and final exam. 

· At the end of each chapter, students will have a major exam related to the topics of the chapter. These exams will fulfill some of the CLO. (Three major exams)

· The correct answers of these exams will be posted at the department bulletin board.

· Each exam will be discussed in class to high light on the common mistakes that have been appeared in the answer sheets

· Students will be divided into teams (4 to 5 students per team), each team will be asked to submit a report for each design project at a pre-announced time.

· At the end of the semester there will be one major final exam that would cover all the main topics of the course

b) Tutorial (T):

· During the tutorial session, selected problems will solved by the instructor.

· Also students will be divided into teams; each team will solve a number of problems. Instructor will guide the students during the tutorial session.
c) Attendance : 

· Student regular attendance will enhance his final grades.
· When student absence exceeds the 25 % limit (~ 7 sessions), a report will be send to the Academic Affairs Department to take the necessary action. As a result, student may get DN or AF in the course by applying the university roles.
Direct Assessment Tools:
1. Major Exams:

Three major exams will be held during the semester at the end of each topic. Students will be aware of what are the learning objectives which are assessed by each exam.

2. Reports:

Report will be required (Team work).

3. Final Exam.

Course Design
Goals-Learning Objectives-Passing Criteria and CLO-PO Mapping Matrix
Course: ChE 471- Special Topic in Chemical Engineering
Spring 2007

Course goals

The course is intended to : 

The course is designed to develop chemical engineering students to additional dose in specific topics that needed today and not covered in the student curriculum.
	Course Learning Objective

	Topic # 1: Polymer Degradation

1. Define the basic vocabulary of polymer degradation.

2. List and explain the different types of polymer degradation.

3. Recognize the effect of polymer degradation on the structure of polymeric materials.

	Topic # 2: Thermal Degradation

4. Define thermal degradation.

5. Write the degradation mechanism.

6. Explain how polymeric materials can be protected from thermal degradation.

	Topic # 3: Radiation Degradation

7. Define radiation degradation.

8. Write the degradation mechanism.

9. Explain how polymeric materials can be protected from radiation degradation.

	Topic # 4: Chemical Degradation

10. Define chemical degradation.

11. Write the degradation mechanism.

12. Explain how polymeric materials can be protected from chemical degradation.

	Topic # 5: Mechanical Degradation

13. Define mechanical degradation.

14. Write the degradation mechanism.

15. Explain how polymeric materials can be protected from mechanical degradation.

	Topic # 6: Biodegradation

16. Define the biodegradation.

17. Write the degradation mechanism.

	Topic # 7: Rubber Technology

18. Define the basic vocabulary of rubber technology.

19. Write the rubber ingredients normally needed for the mix.

20. Illustrate the fillers that can be added to the rubber mix and there effect on the physical and mechanical properties.

21. Describe the advantage and disadvantage of different curing systems.

22. Define the sculptures vulcanization and there effect on the physical and mechanical properties.

23. Illustrate the accelerator activators that can be added to the rubber mix, and there effect on the physical and mechanical properties.

24. Define chemical protection and there effect on the physical and mechanical properties. 

25. Illustrate miscellaneous ingredients that can be added to the rubber mix, and there effect on the physical and mechanical properties.

	Topic # 8: Forming in rubber industry

26. List and explain the compounding and mixing process and there effect on the physical and mechanical properties.

27. Define the vulcanization Stages.
28. Illustrate vulcanization conditions and its effect on the mechanical properties of polymeric materials.

	Topic # 9: Mechanical properties of rubber vaccinates
29. Describe Relation between physical properties and degree of crosslinking.

30. Explain the effect of crosslink structure on the physical properties of vulcanizates.

31. Define the Difference between vulcanization properties of NR and synthetic rubber.

	Topic # 10: Mechanical Testing

32. Define Physical testing of rubbers.

	Team work, Communication skills and ethical considerations

33. Write and speak with effective communication skills through group work, class participation and in preparation of class projects.

34. Develop an expertise in team problem solving.
35. Match the academic integrity issues.


Course Learning Objectives –Program outcomes Matrix
	Program Outcomes
	3-a
	3-b
	3-c
	3-d
	3-e
	3-f
	3-g
	3-h
	3-i
	3-j
	3-k
	3-l

	Course Learning Objectives
	
	
	
	
	
	
	
	
	
	
	
	

	 1,3,,5,7,9,11,13,15,17,19,,21,23,25,27,30,32
	1
	
	
	
	
	
	
	
	
	
	
	

	2,4,6,8,10,12,14,16,18,20,22,24,26,28,29,31
	
	1
	
	
	
	
	
	
	
	
	
	

	 33
	1
	1
	
	
	
	
	
	
	
	
	
	

	 34
	
	
	
	
	
	
	1
	
	
	
	
	

	 35
	
	
	1
	
	
	
	
	
	
	
	
	


1: Low level (knowledge & Comprehension), 2: Medium (Application & Analysis),  3: High (Synthesis & Evaluation)

Performance Targets Passing Criteria):
	Direct performance Targets
	1. 60%of the class students score over 60%in each course learning objective and each supported program outcome
2. The class average is at least 60% in each course learning objective and each supported program outcome


DIVIDER 2
DIVIDER 2
Course Assessment Data

Indirect assessment Tools
Survey of Course Learning Objectives & Instructional Tools

Survey of Course Learning Objectives & Instructional Tools
Course: ChE 471- Special Topic in Chemical Engineering Spring 2006/2007

	Upon the completion of  this course how do you rank your ability to do the following:
	Poor
	Fair
	Adequate
	Good
	Very Good
	Excellent

	
	0
	1
	2
	3
	4
	5

	Define the basic vocabulary of polymer degradation.
	
	
	
	
	
	

	List and explain the different types of polymer degradation.
	
	
	
	
	
	

	Recognize the effect of polymer degradation on the structure of polymeric materials.
	
	
	
	
	
	

	Define thermal degradation.
	
	
	
	
	
	

	Write the degradation mechanism.
	
	
	
	
	
	

	Explain how polymeric materials can be protected from thermal degradation.
	
	
	
	
	
	

	Define radiation degradation.
	
	
	
	
	
	

	Write the degradation mechanism.
	
	
	
	
	
	

	Explain how polymeric materials can be protected from radiation degradation.
	
	
	
	
	
	

	Define chemical degradation.
	
	
	
	
	
	

	Write the degradation mechanism.
	
	
	
	
	
	

	Explain how polymeric materials can be protected from chemical degradation.
	
	
	
	
	
	

	Define mechanical degradation.
	
	
	
	
	
	

	Write the degradation mechanism.
	
	
	
	
	
	

	Explain how polymeric materials can be protected from mechanical degradation.
	
	
	
	
	
	

	Define the biodegradation.
	
	
	
	
	
	

	Write the degradation mechanism.
	
	
	
	
	
	

	Define the basic vocabulary of rubber technology.
	
	
	
	
	
	

	Write the rubber ingredients normally needed for the mix.
	
	
	
	
	
	

	Illustrate the fillers that can be added to the rubber mix and there effect on the physical and mechanical properties.
	
	
	
	
	
	

	Describe the advantage and disadvantage of different curing systems.


	
	
	
	
	
	

	Define the sulphurless vulcanization and there effect on the physical and mechanical properties.
	
	
	
	
	
	

	Illustrate the accelerator activators that can be added to the rubber mix, and there effect on the physical and mechanical properties.
	
	
	
	
	
	

	Define chemical protection and there effect on the physical and mechanical properties. 
	
	
	
	
	
	

	Illustrate miscellaneous ingredients that can be added to the rubber mix, and there effect on the physical and mechanical properties.
	
	
	
	
	
	

	List and explain the compounding and mixing process and there effect on the physical and mechanical properties.
	
	
	
	
	
	

	Define the vulcanization Stages 
	
	
	
	
	
	

	Illustrate vulcanization conditions and its effect on the mechanical properties of polymeric materials.
	
	
	
	
	
	

	Describe Relation between physical properties and degree of crosslinking.
	
	
	
	
	
	

	Explain the effect of crosslink structure on the physical properties of vulcanizates.
	
	
	
	
	
	

	Define the Difference between vulcanization properties of NR and synthetic rubber.
	
	
	
	
	
	

	Write and speak with effective communication skills through group work, class participation and in preparation of class projects.
	
	
	
	
	
	

	Develop an expertise in team work
	
	
	
	
	
	

	Match the academic integrity issues.
	
	
	
	
	
	


	There were 3 instructional and learning tools used in this course. Please indicate how important each of the tools was in helping you attain the course learning objectives.
	Negative value
	No value
	Some Value
	Important
	V. Important
	Vital

	
	0
	1
	2
	3
	4
	5

	Lecture
	
	
	
	
	
	

	Major Exams
	
	
	
	
	
	

	Reports
	
	
	
	
	
	


Results of indirect Assessment Tools

Results of Indirect Assessment Tool for Outcome “a”

Course: ChE 471- Special Topic in Chemical Engineering Spring 2006/2007
	Upon the completion of  this course how do you rank your ability to do the following:
	Poor
	Fair
	Adequate
	Good
	Very Good
	Excellent

	
	0
	1
	2
	3
	4
	5

	Define the basic vocabulary of polymer degradation.
	
	
	
	
	
	

	List and explain the different types of polymer degradation.
	
	
	
	
	
	

	Recognize the effect of polymer degradation on the structure of polymeric materials.
	
	
	
	
	
	

	Define thermal degradation.
	
	
	
	
	
	

	Write the degradation mechanism.
	
	
	
	
	
	

	Explain how polymeric materials can be protected from thermal degradation.
	
	
	
	
	
	

	Define radiation degradation.
	
	
	
	
	
	

	Write the degradation mechanism.
	
	
	
	
	
	

	Explain how polymeric materials can be protected from radiation degradation.
	
	
	
	
	
	

	Define chemical degradation.
	
	
	
	
	
	

	Write the degradation mechanism.
	
	
	
	
	
	

	Explain how polymeric materials can be protected from chemical degradation.
	
	
	
	
	
	

	Define mechanical degradation.
	
	
	
	
	
	

	Write the degradation mechanism.
	
	
	
	
	
	

	Explain how polymeric materials can be protected from mechanical degradation.
	
	
	
	
	
	

	Define the biodegradation.
	
	
	
	
	
	

	Write the degradation mechanism.
	
	
	
	
	
	

	Define the basic vocabulary of rubber technology.
	
	
	
	
	
	

	Write the rubber ingredients normally needed for the mix.
	
	
	
	
	
	

	Illustrate the fillers that can be added to the rubber mix and there effect on the physical and mechanical properties.
	
	
	
	
	
	

	Describe the advantage and disadvantage of different curing systems.
	
	
	
	
	
	

	Define the sulphurless vulcanization and there effect on the physical and mechanical properties.
	
	
	
	
	
	

	Illustrate the accelerator activators that can be added to the rubber mix, and there effect on the physical and mechanical properties.
	
	
	
	
	
	

	Define chemical protection and there effect on the physical and mechanical properties. 
	
	
	
	
	
	

	Illustrate miscellaneous ingredients that can be added to the rubber mix, and there effect on the physical and mechanical properties.
	
	
	
	
	
	

	List and explain the compounding and mixing process and there effect on the physical and mechanical properties.
	
	
	
	
	
	

	Define the vulcanization Stages 
	
	
	
	
	
	

	Illustrate vulcanization conditions and its effect on the mechanical properties of polymeric materials.
	
	
	
	
	
	

	Describe Relation between physical properties and degree of crosslinking.
	
	
	
	
	
	

	Explain the effect of crosslink structure on the physical properties of vulcanizates.
	
	
	
	
	
	

	Define the Difference between vulcanization properties of NR and synthetic rubber.
	
	
	
	
	
	

	Write and speak with effective communication skills through group work, class participation and in preparation of class projects.
	
	
	
	
	
	

	Develop an expertise in team work
	
	
	
	
	
	

	Match the academic integrity issues.
	
	
	
	
	
	


	There were 3 instructional and learning tools used in this course. Please indicate how important each of the tools was in helping you attain the course learning objectives.
	Negative value
	No value
	Some Value
	Important
	V. Important
	Vital

	
	0
	1
	2
	3
	4
	5

	Lecture
	
	
	
	
	
	

	Major Exams
	
	
	
	
	
	

	Reports
	
	
	
	
	
	


Direct Assessment Tools
Results of Direct Assessment Tools
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