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Instrumental Analysis Laboratory

Fall, 2003

Instructors:

	
	Stephen Sontum 
	Jeff Byers 

	Office:
	BIH 447
	BIH 551

	Telephone:
	5445
	5207

	Office Hours:
	W,Th, 11-12 or when in
	T,Th  9-10

	Email:
	sontum
	byers


Lab Assistants:

	
	Lauren Aldrich 
	Rick Cooley

	In lab:
	T
	H

	Office:
	BIH 548
	BIH 543

	Lab Phone:
	2640
	2640

	Email:
	laldrich
	rcooley


Purpose:

1.
To introduce experimental methods and instrumental techniques used in analytical, biological inorganic, and physical chemistry.

2.
To develop a practical understanding of the principles of analytical chemistry, and to demonstrate how these principles are applied in chemistry and other disciplines.

3
To analyze and estimate errors in quantitative experimental measurements.

4.
To practice a spirit of inquiry, initiative, and independence and to help make the transition from performing assigned experiments in a highly structured laboratory (CH 103/104 and CH 241/242) to experimental chemical research.

5.
To mature in the ability to use the literature as a basis for new exploration.

Meeting Times:
Lectures will be on MWF from 10:10 - 11:00 AM in BIH 309.  The laboratory (BIH 459) will be open Tuesday-Thursday 1:30-4:30 PM. No work will be allowed in the laboratory in the evenings, Fridays, or weekends without prior permission. Safety glasses (goggles when needed)  must be worn at all times in the laboratory. Priority for instrument use will be given to those groups working during their scheduled lab time. 
Text for Lecture:
Rubinson, K. A. and J. F. Rubinson Contemporary Instrumental Analysis, Prentice Hall; Upper Saddle River, NJ, 2000.

Resources and References:

1.
Course Web page (http://alta1.middelbury.edu/chemistry)
2.
Harris, D. C. Quantitative Chemical Analysis, 5th ed., W. H. Freeman; New York, 1998

3.
CH311 binders (in the lab and Science Library)

4.
Journal of Chemical Education (http://jchemed.chem.wisc.edu)

5. Analytical Chemistry (http://pubs.acs.org/journals/ancham/)

6. Analytical Biochemistry (http://www.academicpress.com/www/journal/ab.htm)

7.
Skoog D. A.; Holler, F. J.; Nieman, T. A. Principles of Instrumental Analysis; 5th ed., Saunders College Publishing, 1998.

Requirements: 

1.
Complete each of the 4 experimental projects (details to follow).

2.
Maintain a research-style laboratory notebook, and keep duplicate pages up-to-date in the lab.

3.
Write four partial reports (Title, Abstract, Results/Discussion, and Error Analysis sections) in journal style

4.
Research an analytical instrumental technique in current use (other than those covered by the instructors) and make a 20 minute presentation to the class.

5.
Spend at least two laboratory periods per week working on your projects until your experimental work is complete.

6.
Participate in lab projects enthusiastically and professionally, which includes keeping the laboratories clean and organized.

Grading:





Grades for this course will include the following elements:



Lab Reports (4)

68%*



Quizes/homework
16%



Class Presentation
16%



Oral Final Exam
  
16%**

* Within each lab report, 20 points will be based on the laboratory notebook, 20 points will be based on participation (which includes attendance, lab skill, enthusiasm, understanding of the project, housekeeping, and attitude), and 60 points will be based on the laboratory report itself.

** Optional Final that replaces your lowest other grade if it is better


Letter grades will be reported according to the total course percentage:

A+ : 100-98.0
A: 97.9-93.0
A-: 92.9-90.0

B+ : 89.9-88.0
B: 87.9-83.0
B-: 82.9-80.0

C+ : 79.9-78.0
C: 77.9-73.0
C-: 72.9-70.0

D   : 69.9-60.0
F: 59.9-0.0

Academic Misconduct:

The following statement on plagiarism is in the 2002/03 Middlebury College Handbook, p. 105:
Plagiarism is a violation of intellectual honesty. Plagiarism is passing off another person's work as one's own. It is taking and presenting as one's own the ideas, research, writings, creations, or inventions of another. It makes no difference whether the source is a student or a professional in some field.

Plagiarism includes the use of someone else’s data without appropriate citation.  Please include and sign the statement “I have neither given nor received unauthorized aid on this exam/paper.”  What does this mean for your lab reports?  You will be performing your experiment with a partner, hence you will be sharing data, so you must credit your partner in your report.  This citation does not cover any work beyond acquiring the data.  your analysis and write-up must be your own work!!!  You are free to compare your results with your partner —this is an excellent way to check your results and a common practice among scientists.  You are also free to consult with faculty, staff, or students about any aspect of your experimental method or analysis, so long as the final product is your own intellectual endeavor. Cases of academic misconduct will be referred to the appropriate review procedure as required by the Middlebury College Handbook.  

Laboratory Experiments (CH311 Binder):
	1.  Calibration of Volumetric Glassware

     Determining the Tolerance of Glassware
	Validation Unknown:  10 mL volumetric flask
Student Unknown:  micropipette of choice

	2.  Atomic Absorption Spectroscopy

Determining the Lead Content of Paint Chips
	Validation Unknown:  Lead Paint Sample
Student Unknown:  something with lead

	3.  High Performance Liquid Chromatography

     Caffeine Content in Beverages
	Validation Unknown:  analgesic or supplement
Student Unknown:  something withCaffeine

	4.  UV/Vis Absorption Spectroscopy

      Bioanalytical Spectroscopy Laboratory
	Validation Unknown:  E. coli Lysate
Student Unknown:  something with GAPDH 


Instruments and Experiment Schedule:


.  Students will work in pairs, as assigned by the instructors at the start of each lab rotation.  All students will begin with the calibration lab, but will rotate through the remaining three labs.  Each of the four experiments is allotted three weeks of lab time (6 lab periods).  Before the first lab of each rotation you should have read the appropriate chapter(s) in the text to familiarize yourself with the instrumental technique under study. Before beginning a particular experiment you must also present a research plan to one of the instructors or lab assistants and have it approved.  This plan should identify all unknowns to be studied, the hypothesis to be investigated, and all relevant information on sampling methods, sample preparation, standards, potential interferences, etc.  Ideally, you should plan on completing the experimental work for each project in the first two weeks of each rotation.  Plan on spending at least 2 lab periods preparing samples and standards, then using an instrument during the third and fourth lab periods of a rotation.  This should leave the final two lab periods for verification, corrections, and polishing the report.  You should NOT plan to write the report entirely in the third week of a rotation.  Results should be analyzed as they are obtained to identify unexpected results or incorrect methods as quickly as possible.  Priority on an instrument will be given to the group officially scheduled for that instrument; otherwise, it will be on a first-come-first-served basis. You must fill in the logbook when you use an instrument. If an instrument breaks or does not appear to work, report the event and any symptoms in the logbook and to one of the instructors.

Report Due Dates:
Reports must be turned in by 5:00 PM on 
Friday 
September 26
Monday 
October 20
Monday 
November 10
Friday 
December 5

All reports must be handed in on time unless arrangements are made in advance.  Reports not handed in on time will only receive grades on the 40% associated with the laboratory notebook and participation.

Schedule:

	Week
	Date
	Class Topic (chapter)
	Lecturer
	Laboratory Project

	1
	M  9/8/03
	Introduction/ Lab Notebook Techniques (1)
	Sontum/Byers
	Calibration (all)

	**
	T 9/7/03
	 MathCad Workshop 3:00-4:00 PM
	Sontum
	

	
	W  9/10/03
	Statistics/Error Analysis (2)
	Sontum
	

	
	F  9/12/03
	Statistics/Error Analysis (2)
	Sontum
	

	2
	M  9/15/03
	Statistics/Error Analysis (2)
	Sontum
	Calibration (all)

	**
	T 9/16/03
	Excel Workshop  3:00-4:00 PM
	Sontum
	

	
	W  9/17/03
	Statistics/Error Analysis (2)
	Sontum
	

	
	F  9/19/03
	Statistics/Error Analysis (2)
	Sontum
	

	3
	M   9/22/03
	Types of noise (17)
	Sontum
	Calibration (all)

	**
	W   9/24/03
	SciFinder training
	Byers
	

	
	H   9/25/03
	
	
	Rotation I

	
	F   9/26/03
	Sampling (3,4)
	Byers
	First Lab Report Due

	4
	M  09/29/03
	Figures of Merit (5)
	Byers
	Rotation I

	
	W  10/01/03
	Chromatography (13)
	Byers
	

	
	F  10/03/03
	Chromatography (13)
	Byers
	library search assignment due

	5
	M  10/06/03
	High Pressure Liquid Chromatography (14)
	Byers
	Rotation I

	
	W  10/08/03
	HPLC (14)
	Byers
	

	
	F  10/10/03
	HPLC (14)
	Byers
	

	6
	M  10/13/03
	U/Visible Spectrophotometry (8)
	Sontum
	Rotation I

	
	W  10/15/03
	UV/Vis  (8)
	Sontum
	

	
	H  10/16/03
	Mid-Term Recess
	
	

	
	F  10/17/03
	Mid-Term Recess
	
	

	7
	M  10/20/03
	UV/Vis (8)
	Sontum
	Second Lab Report Due

	
	T  10/21/03
	
	
	Rotation II

	
	W  10/22/03
	UV/Vis (8)
	Sontum
	

	
	F  10/24/03
	Atomic Absorption Spectrometry (9)
	Byers
	

	8
	M  10/27/03
	AA (9)
	Byers
	Rotation II

	
	W  10/29/03
	AA (9)
	Byers
	

	
	F  10/31/03
	AA (9)
	Byers
	

	9
	M  11/03/03
	AA (9)
	Byers
	Rotation II

	
	W  11/05/03
	Bioanalytical Chemistry (18)
	Sontum
	

	
	F  11/07/03
	Bioanalytical Chemistry (18)
	Sontum
	

	10
	M  11/10/03
	Bioanalytical Chemistry (18)
	Sontum
	Third Lab Report Due

	
	T  11/11/03
	
	
	Rotation III

	
	W  11/12/03
	Student Presentations
	
	

	
	F  11/14/03
	Student Presentations
	
	

	11
	M  11/17/03
	Student Presentations
	
	Rotation III

	
	W  11/19/03
	Student Presentations
	
	

	
	F  11/21/03
	Student Presentations
	
	

	12
	M  11/24/03
	Student Presentations
	
	

	
	W  11/26/03
	Thanksgiving Recess
	
	

	
	F  11/28/03
	Thanksgiving Recess
	
	

	13
	M  12/01/03
	Student Presentations
	
	Rotation III

	
	W  12/03/03
	Review for Final
	Sontum/Byers
	

	
	H  12/02/03
	
	
	mop-up and check-out

	
	F  12/05/03
	Evaluations
	
	Final Lab Report Due

	
	T  12/09/03

T  12/16/03
	Oral exams scheduled individually with instructors.
	
	


