Chem 133 – Chemical Instrumentation
Spring 2010
Instructor:  Brad Baker

Office:  Sequoia Room 530
Phone:  278 – 7409

Email:  bbaker@csus.edu

Office Hours:  Wednesday, 10:00 to 11:30 in Sequoia 530 

Thursday, 12:30 to 2:00 in Sequoia 530


and by appointment

Course website:  http://www.csus.edu/indiv/b/bakerb/Chem133/Index.htm
Lecture Meeting Time:  Tuesdays and Thursdays 2:30 to 3:20 pm

Lecture Location:  Sequoia 450
Lab Meeting Times:
Tuesdays and Thursdays, 3:30 to 6:20 pm

Lab Location:
Sequoia 516

Midterm exams:  March 18 during regularly scheduled class time, and May 20 during the scheduled final exam period (12:45 – 2:45).
Textbooks:  
Quantitative Chemical Analysis (seventh edition), by Daniel C. Harris (required)



Chemical Instrumentation, by Richard P. Wayne (optional)

Lab Manual:  Chemical Instrumentation (required)

Furlough Dates:  March 2 and March 25

Prerequisites:  A C- or better in CHEM 031, CHEM 140B or CHEM 142, and ENGL 020.
Overview:  Modern chemical instrumentation is ubiquitous in today’s chemistry laboratory.  The advantages of this instrumentation over traditional bench chemistry include improved selectivity and sensitivity, ease of use, and exceptionally fast analysis time.  In this course we will investigate the theory behind modern chemical instrumentation, learn the major strengths and weaknesses of different instruments and practice using common analysis techniques in the laboratory.
Tentative Lecture Schedule (This could change):
Week of:  January 25 – Basic electronics (Wayne, pp 1-13, 16-17)

     February 1 – Electronics and measurements (Wayne, pp 20-25, 34-36)

     February 8 – Transducers, Noise (Wayne, pp 39-46, 50-58)

     February 15 – Noise reduction, Spectroscopy (Wayne, pp 61-68; Harris, Chapter 18)

     February 22 – Molecular Spectroscopy (Harris, Chapter 20)

     March 1 – Molecular Spectroscopy

     March 8 – Atomic Spectroscopy (Harris, Chapter 21)

     March 15 – Atomic Spectroscopy

     March 22 – Mass spectroscopy (Harris, Chapter 22)


     April 5 – Mass Spectroscopy, Nuclear magnetic spectroscopy (selected readings)

     April 12 – Nuclear magnetic spectroscopy

     April 19 – Chromatography (Harris, Chapter 23)

     April 26 – Chromatography, Gas chromatography (Harris, Chapter 24)

     May 3 – GC, High pressure liquid chromatography (Harris, Chapter 25)

     May 10 – High pressure liquid chromatography
Have the reading assignments (in parentheses above) completed before the indicated week.

Grading:  Your final grade for Chem 31 will be based 50 % on the lecture, and 50% on the laboratory.
Lecture:  The lecture grade will consist of 2 midterms (50% each towards the lecture grade).  If you are going to miss an exam for an exceptional circumstance, or official university related activity, contact me before the exam is missed, and other arrangements may be made.  Practice problems from the textbook and other sources will be made available.  These will not be collected, but it is strongly suggested that you do the problems in order to prepare for the exams.  You are responsible for material covered in the assigned reading, and for information presented both visually and verbally in class.
Laboratory:  Your laboratory grade will be based on the electronics lab report (10% of lab grade), 4 additional lab reports (16% each) and your term project (26%).  Lab reports will be graded based on 1) completion of the intended experiments, 2) proper written format, 3) proper analysis of the data, and 4) quality of the work, including accuracy of the analyses when given unknowns to analyze.  Late lab reports will have a 10% grade reduction applied per week after the original due date.  Please see the lab handout and the lab manual for more information concerning the laboratory part of the class.
Assignment of grades:  The break-down of grades will depend on the class average (in other words be curved), but a higher class average will result in more high grades. The following grading scheme (excluding ‘+’s and ‘–‘s) can be considered "typical": 
A 89 – 100% 
B 77 – 88% 
C 64 – 76% 
D 52 – 63% 
NOTE: There is a minimum score requirement of at least 50% in both the lecture and laboratory sections to get an overall grade of C- or above.
Policy on cheating:  Cheating will not be tolerated.  This includes copying the work of your classmates, using notes during quizzes and exams, falsifying data, sabotaging others’ experiments, and plagiarizing others’ work.  At a minimum, cheating will result in a zero grade for that work.  Become familiar with CSUS cheating policies that can be found at:  http://www.csus.edu/admbus/umanual/UMA00150.htm.

Special Needs:  If you have any special needs regarding the class, or if a legitimate situation comes up during the semester that might interfere with the class, please let me know as soon as possible, and I will do my best to accommodate the situation.
Course Objectives:
-Learn basic signal processing and electronics.

-Use modern chemical instrumentation such as: GC, HPLC, AA, IR, and a Fluorimeter for quantitative analysis.
-Optimize operating parameters for the instruments listed above to achieve desired instrument performance.
-Carry out simple troubleshooting of the instruments listed above.
-Understand the difference between various applications of light spectroscopy.
-Comprehend the basic theory behind chromatography and spectroscopy.

Examples of Course Outcomes (by the end of this course, students should be able to):
-Monitor an electronic circuit with an oscilloscope and digital multimeter.
-Use Kirchhoff’s laws to calculate the voltage, current, and resistance through part of an electronic circuit.
-Describe the difference between various types of mass spectrometers.
-Adjust instrument parameters to increase signal to noise and resolution.
-Process raw data to increase signal to noise.

-Generate block diagrams that describe a spectrometer or chromatograph.
-Explain why a specific type of instrument is used for an analysis.
-Carry out a chemical analysis using modern instrumentation from start to finish without assistance.

-Explain how results will be affected by changing key instrument parameters.
-Expertly interpret the results of chromatography and spectroscopy analyses.
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