5/10/2012

The Analytical Chemistry (CH200)   Spring 2011 
Instructor:
Daniel A. Smith, office Sci 316, Phone 7315 (535-7315)

Text:
Skoog, D. A.; West, D. M.; Holler, F. J. Crouch, S. R. “Fundamentals of Analytical Chemistry” 8th Ed., Saunders College Publishing, New York, NY, 2004.
Class Meetings and Assignments (subject to change):

Date

Day
Chapter
Topic
Problems          .
Jan 
12 
W
1
Introduction

 
13 
R

Safety



5
Errors in Chemical Analyses
1, 2, 3, 4, 5, 6, 8, 13
Jan
17
M

MLK day

Jan
19
W
6
Random Errors in Analyses
1, 2, 5, 7, 9ace, 10ace, 11ac, 12a, 16, 19



7
Statistics
1, 3, 6a, 11, 16, 22, 24, 31



8C

15ade, 21




Jan 
24

9
Aqueous Chemistry
REVIEW CHAPTER



10B
Activity Coefficients
6, 7

Jan 
31

12
Gravimetric Analysis
1, 2, 6, 8, 9, 10, 12, 14, 18, 24, 29



13
Titrimetric Analysis
3, 6, 9, 11, 16, 23



14
Principles of Neutralization Titrations
3, 5, 9, 10, 18, 21, 29, 32, 37b, 41a, 42a, 43c
Feb
7

15
Titration Curves
2, 4, 6, 9, 12, 18, 24, 26, 28

Feb
14

30
Introduction to Separations
5, 6, 7, 9, 10, 11, 13, 14, 25, 26, 27, 35



31
Gas-Liquid Chromatography
6, 7, 8, 10, 16, 17, 21, 23a-f
Feb
21

32
High-Performance Liquid Chromatography
2, 3, 4, 5, 9, 15, 16
Feb
28 – March 4
Spring break

Mar
7

18
Introduction to Electrochemistry
1, 2, 3, 7, 8, 11, 13, 18, 20, 27



19
Appl. of Standard Electrode Potentials
2, 6, 8, 9, 10, 11ace, 13, 14, 15ae
Mar 14

21
Potentiometry
1, 2, 5, 8, 9, 11, 26, 29
Mar 21

23
Voltametry
1, 4, 9, 11ac, 13, 15, cyclic voltam
Mar 28

24
Introduction to Spectroscopy
1, 2, 3, 6ace, 11, 18




25
Instruments for Optical Spectroscopy
1, 2, 13, 23
Apr

4

26
Molecular Absorption Spectroscopy
4, 6, 13, 16, 18, 19, 22, 27ac, 28, 32
Apr
11

27
Molecular Fluorescence Spectroscopy
3, 5

Apr
18

28
Atomic Spectroscopy
1, 2, 16, 17

Apr
20

catch up/ ACS exam


April 28
Thursday   1:00 p.m.       FINAL EXAM

In addition to the above chapters you are to read chapters 1, 2, 3, 4, 35, 36, before the first oral exam for the laboratory (which will occur after the excel laboratory).

Assigned Reading: The text is to be read as scheduled above.  I will assume that you have read the chapter by the time I have completed lecturing on that chapter.

Class attendance: 
Although class attendance will not be recorded, it is expected that you will attend class regularly.  Habitual tardiness is disrespectful of your instructor and classmates by causing frequent disruptions in the lectures and, therefore, will be inexcusable. Habitual tardiness and/or frequent absence may be reflected in a lowering of your grade.
Problems: 
Problems are assigned in the above schedule.  They are suggested problems to be worked as you study the assigned chapters.  They are representative of the type of problem that may be on the quizzes.  (Note: If you are having difficulty solving an assigned problem look for a similar problem with an asterisk, these problems have the answers in the back of the text.)

I will reserved the room sc106 on Fridays at noon for a voluntary question answer session. During this time I will work problems requested by students.  This is not a mandatory session and I will not prepare agenda for this time slot.  This is a reserved time to have questions about homework answered.

Quizzes:
 There will be a 15-30 minute quiz each week at the beginning of the laboratory.  The quiz will cover the chapter or chapters discussed the previous week.

Laboratory: 

The Following eleven (10) laboratories will be conducted during the course:

1) Calibration (free notebook check)

2) Excel

3) Gravimetric Analysis for chloride 37B-1 in text. 

4) Standardization of NaOH Solution 37C-4 and 37C-7 in text.

5) Identification of an Acid by Neutralization Titration 
6) HPLC caffeine 

7) GC-MS 

8) Determination of Calcium Concentration by Ion Selective Electrode.

9) Determination of Ka of an Indicator by Simultaneous Spectroscopic Analysis.

10) Cyclic Voltammetry 

The laboratory experiments will be described either by myself or in a handout.  Before initiating work in the laboratory become familiar with the procedure and equipment.  Then schedule an oral exam with me, you may not begin laboratory work until you have successfully completed the oral exam on that specific experiment and equipment.  (this is to protect both you and the equipment.).  Keep a good laboratory notebook.  Laboratory Notebook expectations are on an attached sheet at the end of the syllabus.  

Dailey Inspections: 
At the end of each day that you work in the lab you are to have me sign your notebook.  I will be checking to see if your notebook is “in good order”. I will look for completeness of experimental details, index is up to date, technical correctness (page numbers signatures etc.) and that discussions are complete for experiments which have been handed in to be graded.
Notebooks:

Notebooks are to be turned in on the due date of the last laboratory report.
Laboratory Reports:  
Each laboratory will be graded based on 100 points. A laboratory that is completed with integrity will receive 50 points for effort.  The remainder of the grade is determined by the accuracy of your value compared to the true value. If you are dissatisfied with the grade received you may request a second sample.  Using this second sample you may do the determination again.  If the second grade is lower no changes will be made to the recorded score.  If the second grade is higher the two scores will be averaged to determine the recorded score for that laboratory.   A copy of the laboratory report sheet is attached at the end of the syllabus.
Final Exam: 
The final exam will be a cumulative exam for the entire course including lecture, laboratory and assigned reading.

In addition to the final exam, the American Chemical Societies standardized exam will be administered.    It allows you to monitor your progress in preparing for the final and allows the Chemistry Department to monitor the quality of our preparation in Analytical Chemistry.

I will count the higher score from the two exams as the score for your final for the course.

Grading
A tentative grading schedule is provided below:


Item
number and value
Possible Points
Percent of



of each

total grade


Labs
10 x 100
1000
50 %


Notebook
        100
100


dailey inspections
26 x 10
260

Quizzes
10 x 25
250
50 %


Final
1 x 200
200


Grades will be based on a straight percentage scale with minimum cutoffs being A-93%, A- 90%, B+ 87%, B-83%, B- 80%, C+ 77% C 73%, C-70%, D+67%, D-60%.  I reserve the privilege to lower the grading scale at the end of the semester.  To assure a particular letter grade use the above scale.  A 5% reduction in addition to the missed lab score will be given for each lab having not been completed. The course grade is not intended to be a wage, neither is the grade intended to reflect how hard you have worked.  They are intended to be a measure of your ability to collect, process and discuss data as a mature scientist relative to other members of your class and previous classes.

Your grade will be equally determined from the lecture and the laboratory.  That is your laboratory percentage and the sum of your exam percentages will be average to determine the final grade.

Academic Dishonesty: 

Academic dishonesty (cheating, data falsification, etc) will be treated as a serious offense.  In most cases it will result in a minimum of the assignment not counting (0 points on the assignment) and it will be reported to the Associate Academic Dean.  Other consequences may result directly or indirectly and may include failing the course and expulsion from the college. See the “Student Handbook” posted under “Student Life” on the Goshen College web page.
Academic Support

Goshen College wants to help all students be as academically successful as possible.  If you have a disability and require accommodations, please contact the instructor or the Director of the Academic Support Center, Lois Martin, early in the semester so that your learning needs may be appropriately met.  In order to receive accommodations, documentation concerning your disability must be on file with the Academic Support Center, KU004, x7576, lmartin@goshen.edu.   All information will be held in the strictest confidence.  The Academic Support Center offers tutoring and writing assistance for all students.  For further information please see www.goshen.edu/studentlife/asc.php.

NOTEBOOK EXPECTATIONS

Use the large black notebook with Goshen College embossed on the front.  These are available in the Science Secretary’s office for $13.00.

Notebook:  Your notebook will be set up as follows:


Table of Contents: Indicate starting page for each experiment


Each page will contain:



top right: page number and date 



top center: title of experiment (assay)



top left: page from which the experiment is continued (purpose)



bottom right: page on which the experiment continues 



bottom: signature, TA signature, date the work was completed


Each experimental write-up will take this format:

· Brief outline of expected procedure (sufficient to allow work to be completed 





from the outline rather than referring to a text continually)


Reaction (if appropriate - probably not used in the experiments in this course)


Safety precautions: experimental and chemical hazards (check MSDS sheets 


each reagent used!!)


The above sections will be completed before entering the laboratory !

· Detailed experimental written as the experiment is conducted.  This should be in sufficient detail to allow 


another chemist to duplicate your experiment exactly.


The above section will be completed while in the laboratory !

· Calculations  Clearly show, using sample calculations, how to get from the data collected to the derived conclusions.  Include equations and explanations.  I and anyone else should be able to follow what you are doing without any prior knowledge of the work.


Use spread sheets liberally.  Printouts from spread sheets, graphs, and spectra may be permanently attached to the left hand pages of the notebook.  Otherwise the left hand page is strictly your scratch paper for use at balances etc.

· Discussion In paragraph form, clearly and concisely report your findings (include error limits), compare your results to any literature available, show equations and/or calculations, compare, contrast and comment on methods used.)


Graphs and Tables (Include: Title, Labels on both axes, drawn in ink, they should be of high quality 
graphics if drawn on a computer, use an 8 1/2-11 inch page for each one.)


Copies of data and spectra (Originals are permanently fixed in your notebook)

· Concluding paragraph (Summary of results in 4-6 sentences.  What are the major points of your work.  Again the findings and uncertainties will be clearly stated.)  No new material should be included in this paragraph.

· References (Use Endnotes, number in one consecutive series in the order in which they appear in the text).  Examine several recent JACS communications and articles to familiarize yourself with style and reference requirements.  References are to be in the ACS accepted format, for articles this is typically:



Lastname1, FI1.; Lastname2, FI2. Journ. Abbr. Year, Volume, firstpage-lastpage.


and for texts:


Authors (Lastname1, FI1.; Lastname2, FI2.) title; Editor (Lastname1, FI1.; Lastname2, FI2., Ed.); 
Publisher, city, state (or country), Year; Vol., chapter, page(s) (p or pp.).

General notes about your notebook:


1)  Include a table of contents on the first page (or two). 


2)  Do not skip pages intending to fill them in later.  If you begin a second experiment before you finish writing 


up the first experiment, which is expected, continue on the next available page.  This is why each page will 


say continued on/from.

3)  If you make a mistake in calculations or discussion/reasoning a single line through the text or data (or an X if 


the entire page is in error) is sufficient.  The text and data should still be legible in case at a later time you 


realize it was correct. 


4)  Spelling and grammar are not of primary concern in the notebook although it should be clearly legible and 


discernible.


5)  You may include under discussion ways to improve the experimental accuracy.


6)  The use of spread sheets (excel) are encouraged.  Printouts from a spread sheet may be fastened 



permanently to your notebook to facilitate efficient use of time and avoid coping errors.


7)  All spectra and supporting documents should be permanently fastened to the notebook.  Loose pages will be 


removed.  Remember this is the only permanent record of the experiment!

Name ____________________________________       Date __________ 

Experiment Name ___________________________________________________________________

Sample ___________________

Notebook pages _______________

Individual Analysis Results:


* indicates values not included in average and the reason

Actual Value _____________ 

Actual Value _____________ 

Actual Value _____________
Value Reported _____​​________    Standard Deviation ____________ 

Value Reported _____​​________    Standard Deviation ____________ 

Value Reported _____​​________    Standard Deviation ____________ 

Points assigned ___________

