CHEM 443

Thermodynamics Laboratory

Jeffrey N. Woodford, Fall 2006
Office:


Badgley Hall 303J

Phone:


962-3321 (x2-3321)

Email: 


jeff.woodford@eou.edu 

Office Hours:

MTWRF 9:00-11:00 AM; or by appointment.

Catalog Description: Selected experiments to exemplify topics in thermodynamics.  Prerequisite: CHEM 440 or concurrent.

Required Materials: 

1. Experiments in Physical Chemistry, 7th Edition, by Shoemaker, Garland, and Nibler
2. The ACS Style Guide: Effective Communication of Scientific Information, 3rd Edition, by Coghill and Garson
3. Laboratory Notebook: 5 × 5 Quadrille Ruled Notebook, 8.5” × 11”

4. OSHA-Approved Safety Glasses or Goggles

Laboratory: T 2:00 PM-4:50 PM, BH 330

Course Objectives/Learning Outcomes:

After successful completion of this course, students will be able to:

1. Perform traditional experiments relating to classical thermodynamics;

2. Perform proper statistical analyses of experimental data;

3. Present experimental findings and conclusions in a proper laboratory report format;

4. Relate the thermodynamics experiments with the relevant topics discussed in CHEM 440;

5. Recognize the interdisciplinary nature of modern chemical research; and

6. Have an appreciation for physical chemistry experimental methods in thermodynamics.

Means of Assessment: 
There shall be four means of assessment, to be discussed in detail below.
1. SciFinder Scholar Exercise (10%)

2. Laboratory Notebook (20%)

3. Laboratory Participation (30%)

4. Coin-Flip Paper (10%)

5. Isodesmic Reaction Project Paper (30%)

SciFinder Scholar Exercise:  This exercise will be based on the SciFinder Scholar software overview during Week 1.  It is due at the beginning of lab in Week 2.

Laboratory Notebook: You are expected to keep a proper laboratory notebook.  This notebook will be evaluated at the beginning of lab in Week 8.

Laboratory Participation: You are expected to make timely progress towards completion of your experiments.

Coin-Flip Paper and Isodesmic Reaction Project Paper:  See below.
Grading

90.0%-100%+  = A

80.0%-89.9% = B

70.0%-79.9% = C

60.0%-69.9% = D

Less than 60.0% = F

Note:  I assign plus/minus grades.

Laboratory Schedule

	Week
	Activities
	Readings*

	1
	Introduction; Check-Out

Statistical Analysis and Propagation of Error
Introduction to SciFinder Scholar
	EPC Ch. 2

	2
	The Parts of a Scientific Paper
Introduction to Coin-Flipping

Writing the Coin-Flip Paper

SciFinder Scholar Exercise Due
	ACS Ch. 1-4
Coin-Flip Articles
Consult ACS Ch. 9-17 for reference purposes

	3
	Isodesmic Reaction Project : Week One
Initial Draft of Coin-Flip Paper Due
	Isodesmic Reaction Project Handout

	4
	Isodesmic Reaction Project: Week Two
Introduction to Calorimetry
	EPC Appendix C

EPC pp. 145-151

	5
	Isodesmic Reaction Project: Week Three
Final Draft of Coin-Flip Paper Due
	

	6
	Isodesmic Reaction Project: Week Four
	

	7
	Isodesmic Reaction Project: Week Five
	

	8
	Clean Up; Check-In
Initial Draft of Isodesmic Reaction Project Paper Due
Laboratory Notebook Due
	

	9
	No Lab (Thanksgiving Break)
	

	10
	Final Draft of Isodesmic Reaction Project Paper Due
	


* Readings are to be completed before attending lab each week.  

   EPC = Experiments in Physical Chemistry; ACS = ACS Style Guide
The University Writing Requirement

This class is designed to satisfy the University Writing Requirement (UWR).  The learning outcomes for the UWR part of this course are as follows.

1. Students will produce at least 5,000 words (including drafts, in-class writing, informal papers, and polished papers); 2,000 words of this total should be in polished papers which students have revised after receiving feedback and criticism.

2. Students will practice the forms of writing and reflect upon the nature of the writing used by graduates and professionals in the discipline the course represents.

3. Students will write at least one paper integrating information from more than one source, employing the appropriate documentation style for the discipline represented by the course.

4. Students will draft, revise, and edit their formal written work.

5. Students will seek assistance from a Writing Tutor in the Writing Lab when needed and when referred by the instructor. 

In addition, students must complete all UWR writing-intensive courses with a C- or better, and UWR writing-intensive courses must allocate at least 30% of the overall grade to formal writing assignments, with at least 25% of the overall grade based on evaluation of individually written papers that have been revised after feedback.

(from http://www.eou.edu/engwrite/uwr)

In this class, the UWR shall be satisfied as follows.

· The lab reports that you write shall all be in the form of professional publications to peer-reviewed scientific journals.  Since different journals have different standards, we will use the Journal of the American Chemical Society (“JACS”) as our common reference point.  This journal may be found on the Web at http://pubs.acs.org/journals/jacsat/index.html.

· Both the Coin-Flip Paper and the Isodesmic Reaction Paper shall be in the form of a full paper or an article/manuscript to JACS.  An article is the usual form of reporting of scientific results; it is longer than a communication and has a detailed explanation of the experiments and their outcomes.  There is no length restriction on articles, although 6-10 journal pages is a typical length.

How this will work in detail is as follows:

For the Coin-Flip Paper:
You’ll write an initial draft of the Coin-Flip Paper in class in Week 2.  This draft is not intended to be polished, but is supposed to contain the major themes of a scientific paper based on your coin-flip “experiments.”  This paper will be criticized in lab by your peers and you will then revise your paper and turn in a second draft of your paper at the beginning of lab in Week 3.  Your draft will then be evaluated and returned to you the following week.  The revised, final draft of the paper will then be due in lab during the fifth week.  Only the final draft will be assessed for a grade, however if no initial draft is handed in by the deadline, I will deduct 20% from your final draft grade.

For the Isodesmic Reaction Project Paper:
You’ll propose a series of experiments that will lead to a measurement of the enthalpy change associated with one or more isodesmic reactions.  Once the experimentation, modeling, and data analysis are complete, you’ll then prepare an initial draft of a paper about your project.  At least one scheme, two tables, four figures, and ten references are required.  The initial draft of the paper is due in lab during the eighth week, and the final draft is due in lab during the tenth week.

This paper is worth 30% of your lab grade.  I am counting on this lab report to be very polished.  I repeat: I have very high standards for this lab report.  Again, while only the final draft will be assessed for a grade, if no initial draft is handed in by the deadline I will deduct 20% from your final draft grade.

Grading for each of these papers will be based on a rubric, to be discussed during Week 2.

Final Thoughts:
· Use real scientific papers to guide your work, such as the examples presented in class.  The goal is to produce publication-ready scientific papers.  Top grades will go to those manuscripts that closely meet real publication standards.  For good examples of real scientific papers, see: http://pubs.acs.org/.

· I will be happy to proofread any paper you wish before it is submitted for a grade.

· Do not forget to take advantage of the services of the Writing Lab, in the Learning Center, LH 234, x2-3663, http://www.eou.edu/lcenter/WRLAB.htm.

About Academic Integrity:  Eastern Oregon University places a high value upon the integrity of its student scholars.  Any student found guilty of an act of academic misconduct (including, but not limited to, cheating, plagiarism, or theft of an examination or supplies) may be subject to having his or her grade reduced in the course in question, being placed on probation or suspended from the university, or being expelled from the university – or a combination of these.  (Please see Section II of the most recent version of the Student Handbook.)

About Learning Disabilities:  If you have a documented disability or suspect that you have a learning problem and need reasonable accommodations, please contact the Disability Services Office in Loso Hall 234.  Telephone: 962-3081.

After-Hours Laboratory Access Rules

If you want access to chemistry laboratories at times other than the scheduled laboratory times, you must follow these rules.  Failure to comply with these rules will definitely lead to revocation of after-hours access and, possibly, an “F” for the experiment, an “F” for the course, and/or disciplinary action against you.

· You must first get permission from me for any time that you wish to be in the lab after hours.  If permission is granted, I will give you a “building pass” that gives you permission to be in the lab.  Do not lose this building pass; if you don’t have it, Campus Security has the right to kick you out.

· Either Campus Security or I will lock and unlock the lab for you.  Do not ask Sue, and do not ask other faculty members; it is not their responsibility.

· You are only allowed to conduct experiments for which you were specifically granted permission for the after-hours access.  No unauthorized experiments are allowed.

· Access to a specific lab does NOT mean access to all the other chemistry labs.  You are not allowed in other chemistry labs unless you are specifically given such access.

· Follow all normal lab rules as if it were a scheduled laboratory time.  For example, you must still wear safety glasses/goggles at all times, and eating/drinking in the lab is still prohibited.

· Do not disturb other people’s experiments in progress.

· NEVER work in the lab alone.  Always use the buddy system.  Furthermore, your buddy must be either another student enrolled in CHEM 443 or an approved advanced chemistry, biochemistry or physics major.

· You will not, under any circumstances, have after-hours access to the stockroom, so you must check out any necessary equipment from Sue during normal laboratory hours.

· Leave the lab as clean as you found it.  Don’t be a slob!

· If there is a serious (i.e., life-threatening) accident or chemical spill after hours, FIRST CALL 911, THEN call Campus Security, and THEN call me.  My home number is 541-663-9058.  Do not worry about any potential ramifications until everyone is safe and the chemical spill has been contained/neutralized.

· If there is a less serious accident or chemical spill, and you don’t know what to do, FIRST call me.  I will give you instructions on what to do and/or come to the lab to assist you.

Rules for the Proper Care and Feeding of the Badgley Hall Labs

1. Keep goggles in your lab drawer.  You cannot attend lab without them!

2. When you check in, check your glassware carefully for chips, cracks etc.  Bring to the stockroom for exchange.  Check bottom of test tubes, run finger carefully around top of test tubes, flasks, beakers etc. to check for chips.  Pull yellow plastic bottom off the graduated cylinder to check for breakage.  Do not continue to use glassware that is damaged.  You will be charged replacement cost only, for broken items.  DO NOT SIGN YOUR DRAWER SHEET UNTIL YOU ARE CERTAIN ALL ITEMS ARE IN GOOD CONDITION.  IF IN DOUBT, ASK!!!

3. Soap at sinks is lab quality, concentrated, non-sudsing.  Do not waste trying to get suds. Store soap dispensers with spout pointing into sinks so drops of soap don't get on the counter top.  Use a few drops per test tube, a squirt or two in a beaker.

4. Dispose of paper trash in large cans.  Please check sinks and remove any trash before you leave.

5. Dispose of glass trash in container provided for this purpose.  Glass is separated to protect custodial staff.  If you have broken glass in a sink, the instructor or IA can provide you with forceps to retrieve it.  Don't use your hands.

6. Return ringstands and Bunsen burners to cupboards if you brought them out to use.

7. Wipe your work area with a damp paper towel and a dry one before you leave when lab involves chemicals.

8. MOST IMPORTANT: You are now able to drop this course on the web.  If you do not see your professor about checking your drawer back in before the end of the last scheduled laboratory period, you will be charged $25 plus replacement cost for any missing items.

9. Some equipment will be checked out from the stockroom.  Please sign for items.  Return glassware by 10 minutes before the hour.  Return items clean and dry, ready for use by the next lab.  Draw line through your name when returning items.  PLEASE do not keep these items in your drawer.
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