
Chemistry 411   Fall 2011 
 

http://ww.uwec.edu/carneymj/Chem411.htm 
 

I. TENTATIVE COURSE OUTLINE  

Monday Tues Wednesday Thurs Friday 

Sept 5 
Labor Day 

6 
 

7 
Introduction and Chapter 14 
Polymer Chemistry 

8 
 

9 
Chapter 14 
Polymer Chemistry 

12 
Chapter 14 
Polymer Chemistry 

13 
 

14 
Chapter 14 
Polymer Chemistry 

15 
 

16 
Commercial Polymerization 
Catalysts and Processes 

19 
Chapters 14 & 15 
Polymer Chemistry 

20 
 

21 
Chapters 14 & 15 
Polymer Chemistry 

22 
 

23 
Polymer Structures and 
Properties 

26 
Polymer Structures and 
Properties 

27 
 

28 
Chapters 16-18 
Plastics, Fibers, Elastomers 

29 
 

30 
Chapters 16-18 
Plastics, Fibers, Elastomers 

Oct 3 
Chapters 16-18 
Plastics, Fibers, Elastomers 

4 
 

5 
Exam 1 

6 
 

7 
Chapter 7 
Petroleum Refining Processes 

10 
Chapter 7 
Petroleum Refining Processes 

11 
 

12 
Chapter 8 
The Basic Organics

 

13 
 

14 
Chapter 8 
The Basic Organics 

17 
Chapter 9 
Derivatives of C2

=
 

18 
 

19 
Chapter 9 
Derivatives of C2

= 

20 
 

21 
Chapter 9 
Derivatives of C2

= 

24 
Chapter 10 
Derivatives of C3

=
 and C4

=
 

25 
 

26 
Chapter 10 
Derivatives of C3

=
 and C4

=
 

27 
 

28 
Chapter 10 
Derivatives of C3

=
 and C4

=
 

31 
Exam 2 

Nov 1 
 

2 
Chapter 11 
Derivatives of BTX 

3 
 

4 
Chapter 11 
Derivatives of BTX 

7 
Research Report Outline Due 
Chapter 11 
Derivatives of BTX 

8 
 

9 
Student Presentations 
Industrial Gases Chain 
Methanol Chain 

10 
 

11 
Student Presentations 
Sulfuric Acid Chain 
Ammonia Chain 

14 
Student Presentations 
Limestone Chain 
NaCl Chain 

15 
 

16 
Chapter 25 
Environmental Impact of the 
Chemical Industry 

17 
 

18 
Chapter 25 
Green Chemistry Principles 

21 
Exam 3  
 

22 
 

23 
Green Chemistry 
Industrial Examples 

24-25 Thanksgiving Break 
 

28 
Roles of R&D in Product 
Development 

29 
 

30 
Material Balance in 
Chemical Processes 

Dec 1 2 
Material Balance in Chemical 
Processes 

5 
Chapter 13 
The Second 50 Chemicals 

6 
 

7 
Research Report Due 
Chapter 13 
The Second 50 Chemicals 

8 
 

9 
Chapter 23 
Pharmaceutical Industry 

12 
Chapter 23 
Pharmaceutical Industry 

13 14 
Chapter 23 
Pharmaceutical Industry 

15 
Study 
Day 

16 
FINALS 

19 
FINALS 

20 
 

21 
Exam 4 
10 am 

22 
 

23 
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II. CLASS ATTENDANCE 
 

Attendance will be taken but it will not be used to evaluate student performance. However, a student 
who misses class for an extended period will be reported to the Dean of Students (as per University 
guidelines). Student performance will most likely suffer by missing class, since not all the material is 
included in the text. In addition, many topics (Chapters 2-12) will be covered by reading assignments 
combined with study questions (not a traditional lecture format) or by student-led presentations. 
Attendance is critical to understanding these chapters! 
 
III. STATEMENTS ON ACADEMIC INTEGRITY AND STUDENT RIGHTS 
 

I consider any academic misconduct in this course as a serious offense, and I will pursue the 
strongest possible academic penalties for such behavior. The disciplinary procedures and penalties 
for academic misconduct are described in the UW-Eau Claire Student Services and Standards 
Handbook in the section titled, “Chapter UWS 14—Student Academic Disciplinary Procedures.” In 
addition, any student who has a disability and is in need of classroom accommodations, please inform 
me and contact the Services for Students with Disabilities Office (OL 2136) at the beginning of the 
semester. 
 
IV. GRADING 
 

The hour exams must be taken on the day indicated, unless there are extenuating circumstances. The 
instructor will decide whether the circumstances justify an alternative exam date. Tentative dates for 
the hour exams are given in the course outline. The final exam must be taken at the time scheduled 
by the UWEC administration. The Research Report (see below) must be submitted on the due date 
(December 4). The penalty for late reports is 5 points per day (including weekends). 
 
 Five Exams  4 x 100 = 400 
 Homework (approx.)   = 100 
 Oral Presentation   =   50 
 Research Report and Outline  = 120 

Total Points (approx.)   = 670 
 

Letter grades will be assigned using the following approximate scale: 
 
   A (88-100%), B (75-87.9%), C (62-74.9%), D (50-61.9%), F (below 50%)  

   with + and - grades near the ends of the ranges. 
 
V. PREREQUISITE - Completion of Chem 218 and Chem 326. Review your organic chemistry – 

you’re going to see a lot of it! 
 
VI. INSTRUCTOR 
 

Dr. Michael Carney (e-mail: carneymj@uwec.edu) 
Office:  Phillips 453; Phone: 836-3500 
Office Hours: T from 9-11 AM,  R 8-9 AM (or by appointment). 
OPEN DOOR POLICY: If my office door is open, you are welcome to drop-in with questions. 
 

 
VII. PRIMARY TEXTBOOK 
 

Chenier, P.J.  Survey of Industrial Chemistry, 3rd edition, Kluwer Academic/Plenum 
Publishers: New York, NY, 2002; available in the rental textbook library. 
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VIII. GOALS OF THE BACCALAUREATE 
 

 This course is intended to address the following University Learning Goals: 

• Knowledge of Human Culture and the Natural World 

• Creative and Critical Thinking 

• Effective Communication 
 
IX. RESEARCH REPORT 
 

Each student will research and write a report on an emerging area of the chemical industry.  
Assume your audience is a research manager who understands chemistry and who needs 
updated technical information to start a new research project or to help with a business 
acquisition. Some possible topics are given below, however, you are encouraged to propose 
other areas of the chemical industry that might interest you. You will need to clear your topic 
with me. Topics are awarded on a first come-first served basis. I am not going to read 20 
reports on the same topic, so you will need to change topics if too many people have already 
selected your area. Avoid disappointment – get your topic approved early.   
 

1. Traditional polymers, like polyethylene (PE), polypropylene (PP) and polyethylene 
terephthalate (PET) are not biodegradable and are not typically made from renewable 
resources. Recent industrial efforts, fueled by Green Chemistry principles, have centered on 
developing polymers that are biodegradable and/or are made from renewable resources. 
Research this area and write a paper describing the synthesis, properties and economics of 
such a polymer. Compare and contrast this polymer's properties and economics with its 
closest "traditional polymer" competition. 

 

2. Gasoline additives, especially those derived from biological sources, are becoming an 
important facet of the petroleum industry. Research this area and write a paper describing the 
most important additives. Compare and contrast production methods, economics, 
environmental impact, and impact on gasoline supplies. 

 

3. Industrial biocatalysis involves using enzymes to catalyze industrial chemical reactions. 
Research this area and select a commercial chemical compound that can be produced by both 
traditional catalysis and biocatalysis. Write a paper describing the compound and the two 
catalytic routes to its production. You will want to compare/contrast the commercial processes 
and the economics as well. 

 

4. Commercial chemical processes come and go depending on economic and environmental 
factors. Find a chemical that can be made by more than one route (but not one that we have 
discussed extensively in class) and compare and contrast the processes (chemistry, 
economics, and environmental factors). Your report should explain why one process is 
currently favored over the other(s). 

 

5. Gas to Liquid (GTL) technology involves the conversion of gaseous raw materials into liquid 
petroleum products. Research the area and write a report describing the raw materials (how 
they are made) and the liquid products, including important catalytic routes. Be sure to 
compare GTL processes to conventional petroleum technology. 
 

6. Ionic liquids are salts that melt below 100 oC. Research the area and write a report describing 
the structures, synthesis and commercial applications of three different ionic liquids. Be sure to 
discuss the physical properties of the liquids as well as their economic and environmental 
benefits.  
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A detailed 1-2 page outline and annotated bibliography (at least six references, four from 
books and/or chemical encyclopedias and two from other sources) must be handed in by 
Monday, November 7.  The outline is worth 20 points. Completing the outline is to your 
benefit; it will help ensure that your project has the right content and scope. The final report is 
to be 12-15 pages of double-spaced, 12-point font and is worth 100 points. It is due 
Wednesday, December 7. Late reports will be penalized 5 points per day. 
 
The arrangement of the report will vary somewhat depending on the subject chosen. Certainly 
all pertinent chemistry must be discussed in detail - this is the most important aspect. 
Correct chemical structures are very important and must not be hand-drawn. There are free 
drawing programs available off the web, such as ISIS/Draw from MDL. You can download a 
free copy to your personal computer by visiting http://www.mdli.com/downloads/ or use a 
version already downloaded on a departmental computer. In addition to complete chemical 
information, your report must also address the economic aspects of your subject. Economic 
data can include the size of commercial markets, production volumes, major derivatives, 
market shares of the largest producers, growth projections, competition, etc. Graphs and 
figures often help here. Use up-to-date information, which can often be found in trade 
journals and other sources listed in the references section below. 
 
The format of the report is up to you, but headings and subheadings must be used to aid 
readability. Of course, proper grammar, punctuation and style must be used throughout.  
References, including web sources, must be properly cited at the point of use, and 
complete bibliographic information must be included at the end of the report. Your report must 
contain a 1-2 page executive summary (placed upfront) that summarizes the important points 
of your study – much like an abstract summarizes a technical report. An executive summary is 
standard practice in today’s business world. Your subject will dictate your library search 
strategy and the report format. Do not hesitate to contact the library staff or the instructor for 
additional help. Some advice: 
 

1. Start early. You may need to order books or periodicals through interlibrary loan. 
 

2. Locate and read a leading reference for background information. For example, consult 
Kirk-Othmer's Encyclopedia of Chemical Technology and Ullmann's Encyclopedia of 
Industrial Chemistry under various possible subject headings. Learn how to use the 
index of these valuable reference books. Economic data is available in the Chemical 
Economics Handbook for many topics. These three sources are valuable. Do not pass 
them up! 

 

3. Check the books listed in the course outline. They are key sources for many topics. 
 

4. Don't forget the value of the computer catalogue for books and Reader's Guide to 
Periodical Literature for periodicals. Also learn how to use the General Science Index 
and the Applied Science and Technology Index, which are even better for science 
periodicals. These three indices can be searched online. Also check Chemical and 
Engineering News online. 

 

5. Consult recent issues of the periodicals listed in the course outline. Chemical 
Marketing Reporter, Chemical Week and Chemical and Engineering News are three 
extremely valuable periodicals with useful economic data. USE THEM!!! 

 
6. Browse the Internet by searching key words, but be skeptical of internet sources and 

make sure you properly reference any internet material. 
 

7. It is usually not necessary to go to Chemical Abstracts and the highly technical 
chemical journals for this type of assignment, but don't hesitate to do so if it appears to 
be needed. 
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X. ORAL PRESENTATIONS 
 

Nearly every job requires that you give clear, concise oral presentations. Most of us were not 
born with wonderful presentation skills, but all of us can improve through practice. This 
semester, students will work in small groups (2-3 people) – to be selected by the instructor – to 
present selected course material. The oral presentation is worth 50 points.  The grade will 
be largely determined by the group’s performance, although individual grades will be 
adjusted up or down to account for particularly strong or weak individual 
performances. Student presentations are currently scheduled for Nov. 9, 11 and 14. 

 
You are encouraged to use PowerPoint to guide your presentation. Keep in mind that 
neatness and aesthetics definitely count! As with the Research Report, accurate chemical 
structures, reaction schemes and equations (ideally prepared using computer-based drawing 
programs – or very neat handwriting) are very important. As a group, think carefully about the 
flow of your presentation. The presentation must cover all pertinent aspects (chemistry and 
economics) of your assigned topic. Your presentation should include information from 
outside sources (updated economic info, new processes, new catalyst technology, new 
markets, etc.). In other words, use sources besides your textbook! Be sure to properly cite 
your outside reference material. 
 
OVERALL PRESENTATION GOAL:  teach the class how your assigned chemical is 
manufactured and how it is used to produce other chemicals. In other words, clearly 
outline the manufacturing chain that connects your chemical to others in the chemical 
industry. Carefully walk us through the chain. 

 
XI. REFERENCES 
 

A. Reference books in the library: 
 

Agam, G.  Industrial Chemicals:  Their Characteristics and Development; Elsevier:  
New York, 1994.  TP200.A45, 1994. 

 

Austin, G.T.  Shreve's Chemical Process Industries, 5th ed; McGraw-Hill Book Co.:  
New York, 1984.  TP145.S5, 1984. 

 

Büchner, W.; Schliebs, R.; Winter, G.; Büchel, K.H.  Industrial Inorganic Chemistry; 
VCH:  New York, 1989.  TP200.I5313, 1989. 

 

Carraher, Jr., C.E. Seymour/Carraher's Polymer Chemistry, 4th ed.; Marcel Dekker: 
New York, 1996.  QD 381.S483, 1996. 

 

Chang, R.; Tikkanen, W.  The Top Fifty Industrial Chemicals; Random House:  New 
York, 1988.  TP145.C43, 1988. 

 
Emerson, W.S.  Guide to the Chemical Industry, Wiley-Interscience:  New York, 1983.  
TP145.E46. 

 

Eveleth, W.; Kollonitsch, V.  The Kline Guide to the Chemical Industry, 5th ed.; Charles 
H. Kline and Co., Inc.:  Fairfield, NJ, 1990.  HD9651.5.K55, 1990. 

 

Heaton, A.  The Chemical Industry, 2nd ed.; Blackie Academic and Professional:  New 
York, 1994.  HD9650.5.C522, 1994. 

 

Heaton, A.  An Introduction to Industrial Chemistry, 3rd ed.; Blackie Academic and 
Professional:  New York, 1996.  TP155.I57, 1996. 

 

Green, Mark, M.; Wittcoff, H. A. Organic Chemistry Principles and Industrial Practice;  
Wiley-VCH Verlag GmbH & Co.: Weinheim, Germany, 2003.  QD251.3.G74, 2003. 
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Kasanas, H.C.; Klein, R.S.; Lindbeck, J.R.  Technology of Industrial Materials; Bennett 
and McKnight Publishing Co.:  Peoria, IL, 1979.  TA403.K36, 1979. 

 

Kent, J.A.  Riegel's Handbook for Industrial Chemistry, 9th ed.; Van Nostrand Reinhold 
Co.:  New York, 1992.  TP145.R54, 1992. 

 

Lowenheim, F.A.; Moran, M.K.  Faith, Keyes, and Clark's Industrial Chemicals, 4th ed.; 
Wiley-Interscience:  New York, 1975. TP2OO.F3, 1975. 

 

Mark, J.; Ngai, K.; Graessley, W.; Mandeldern, L.; Samulski, E.; Koenig, J.; Wignall, G. 
Physical Properties of Polymers, 3rd ed.; Cambridge University Press: New York, 2004.  
TA455.P58P474 2004. 
 
Stocchi, E.  Industrial Chemistry, vol. 1; Ellis Horwood:  New York, 1990.  
TP155.S8313, 1990. 

 

Szmant, H.H.  Organic Building Blocks of the Chemical Industry; Wiley-Interscience:  
New York, 1989.  TP247.S98, 1989. 

 

Tedder, J.M.; Nech Vatal, A.; Jubb, A.H.  Basic Organic Chemistry, Part 5:  Industrial 
Products; John Wiley and Sons: New York, 1975.  QD253.B32. 

 

Thompson, R. Industrial Inorganic Chemicals; 2nd ed.; Royal Society of Chemistry: 
Cambridge, 1995.  TP200.I48, 1995. 

 

Ulrich, H.  Raw Materials for Industrial Polymers; Oxford University Press:  New York, 
1988.  TP1087.U45, 1988. 

 

White, H.A.  Introduction to Industrial Chemistry; Wiley-Interscience:  New York, 1986.  
TP145.W46. 

 

Wiessermel, K.; Arpe, H.-J.  Industrial Organic Chemistry, 4th ed.; Wiley-VCH Verlag 
GmbH & Co.:  Weinheim, Germany, 2003.  TP247.W4413, 2003. 

 

Wittcoff, H.A.; Reuben, B.G.  Industrial Organic Chemicals; John Wiley:  New York, 
1996.  TP247.W59, 1996. 

 

Wittcoff, H.A.; Reuben, B.G.  Industrial Organic Chemicals in Perspective. Part One: 
Raw Materials and Manufacture; Wiley-Interscience:  New York, 1980.  TP247.W59, 1. 

 

Wittcoff, H.A.; Reuben, B.G.  Industrial Organic Chemicals in Perspective. Part Two: 
Technology, Formulation and Use; Wiley-Interscience:  New York, 1980.  TP247.W59, 
2. 

 

Wiseman, P. Petrochemicals; John Wiley and Sons:  New York, 1986.  TP692.3. 
 

B. Library reference books (first floor of library): 
 

Kirk-Othmer's Encyclopedia of Chemical Technology, TP9.K54 2004 reference.  A 
multi-volume authoritative work.  The 4th edition is in the regular stacks (5th floor) but 
contains older information.  The 5th edition is in reference only (1st floor).  We have all 
volumes (A-Z) of the 5th ed.  There is also an index. 

 

Ullmann's Encyclopedia of Industrial Chemistry, TP9.U57 1985 reference.  Another 
multi-volume work that contains useful chemical information, however it is now 
somewhat dated. We have all 28 volumes (A-Z).  There is also an index. 

 

Chemical Economics Handbook, HD9650.01.S54 reference.  Contains 38 volumes of 
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economic data on chemicals, chemical products, and allied products industries.  
Volume 1 is the index. 

 

Bennett's The Chemical Formulary, TP151.B35 reference.  31 volumes. 
 

C. Periodical Indices (first floor of library): 
 

To search these important indices, go to 
http://wilsonweb2.hwwilson.com  

 

Then click on “Applied Science Full Text” and “General Science Full Text.”  You can 
also click on “Reader’s Guide Full Text.”  Then click Search or Search Plus.  Type a 
word or phrase and click on Search Now.  You will get a list of articles with references.  
Some may have to be ordered through interlibrary loan.  Some can be found in our 
periodical stacks (second floor of library). 

 

Applied Science and Technology Index.  Hard copies are on Index Table 4B and cover 
up to 1995.  This index can be searched on the Web.  See above. 

 

General Science Index.  Hard copies are on Index Table 4B and cover up to 1998. This 
index can be searched on the Web.  See above. 

 

Reader's Guide to Periodical Literature.  Hard copies are on Index Table 4B and cover 
up to 1997.  This index can be searched on the Web.  See above.  

 
D. Periodicals (second floor of library): 

 

1. Chemical Market Reporter.  Weekly prices for many important chemicals are 
given in this newspaper. 

 
2. Chemical Week.  A very useful weekly publication that highlights recent trends 

and news in the chemical industry, including current prices for selected 
commodity chemicals. 

 

3. Chemical and Engineering News.  Membership in the American Chemical 
Society is strongly recommended and this periodical is part of the membership.  
If you are a chemist you should be reading this every week.  An annual index is 
available in our library.  C & E News can also be searched online at 

   http://pubs.acs.org/cen/search.html  
 

4. CHEMTECH 
 

E. Government Documents (first floor of the library): 
 

1. U.S. Industrial Outlook, C62.17 to 1985, C61.34 beginning in 1986. 
 

2. Annual Survey of Manufactures, C3.24/9-6 and 9-7.  This is also on the Internet 
at 

http://www.census.gov/prod/www/abs/industry.html  and 
http://www.census.gov/prod/www/abs/value.html  

 
F. Internet Resources 

 

ChemExpo is the chemical industry's source for over 20,000 chemicals, latest news, 
chemical profiles, business briefs, a directory of chemical products and companies, 
forums, a calendar of events, a business card exchange, and a column on people and 
jobs.   http://www.chemexpo.com  
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Chemistry and Industry magazine has a web site that contains news and features from 
the current issue, plus hundreds of articles from past issues.  It has a searchable 
database of jobs in chemistry, a list of meetings, and daily science news. 

http://www.chemind.org  
 

The Chemical Industry Home Page gives information on chemical industry associates, 
management resources, chemical company websites, and chemical sales resources.  
You can type in a subject and search the whole chemical industry 

http://www.neis.com  
 

The Council on Chemical Research has a homepage that leads to various kinds of 
lecture material on chemistry and chemical engineering which have an industrial 
perspective.  http://www.udel.edu/ccr/  

 

An Industrial Products Overview by the U. S. Census Bureau covers many chemical 
products.  http://www.census.gov/ftp/pub/econ/www/industry.html  

 

ACS Information can be obtained easily and covers a multitude of information on 
chemistry, chemists, chemical education, and the chemical industry.  Online chemistry 
publications, scientific databases, a job bank, information on ACS meetings, and 
educational materials are just a few features. 

http://www.acs.org/  
 

Over 750 homepages of chemical companies can be linked from an alphabetical list at 
one homepage. http://www.chemie.de/firmen/e/  

 

A searchable hazardous chemicals database is available from the University of Akron. 
http://ull.chemistry.uakron.edu/erd/ 

 

Material Safety Data Sheets contain health and safety information on thousands of 
chemicals.  These are available at a number of locations.  Some of the sites are 
alphabetical by chemical name.  Some allow the user to key in a chemical name.  
Some will link you to many other MSDS sites.  Here are a few locations. 
Vermont Safety Information http://hazard.com/  
Denison University  http://www.denison.edu/sec-safe/safety/msdsres.html  
Interactive Learning Paradigms, Inc. http://www.ilpi.com/msds/index.html  

 

Pesticide information is available on the Extoxnet.                                                                                
   http://ace.orst.edu/info/extoxnet  

 

Chemfinder gives information and manufacturers for any searched chemical. 
http://chemfinder.camsoft.com  

 

A list of the Top 200 Prescription Drugs in the U. S. is available. 
http://www.drugs.com/top200.html 

 


