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COURSE OUTLINE

I.  Catalog Description
CH229--Chemical Instrumentation                         C-3, P-4, Cr 5
Pre-requisites: CH141 General Chemistry 1 and CH142 General Chemistry 2.
This course in applied instrumentation stresses the analytical solution of environmental/chemical problems by application of instrumental methods.  Emphasis is placed on sampling, solution preparation, hands-on instrument operation, records keeping, data processing, and interpretation.  Samples are taken to illustrate problems of air and water pollution, and solid and hazardous waste.  Analysis methods include spectroscopy, electrochemistry, chromatography, thermal, and industrial hygiene.  As time allows, field trips supplement the campus experience.  
II. Student Learning Outcomes

Upon the completion of Chemical Instrumentation, the students will be able to:

1.   Demonstrate advanced preparation for an experiment.

2.   Determine the properties of materials and the appropriate safety equipment to be used.

3.   Perform experiments as required by Environmental Protection Agency protocol including the notebook record.

4.   Operate instruments safely and efficiently after proper instruction.

5.   Explain the operation of certain instruments after reading the manual.

6.   Use calculations appropriate to the set up and reporting of experimental results.

7.   Demonstrate an understanding of the applicability and limitations of instruments to real world problems including those of the environment.

8.   Describe in words the importance of waste reduction, recovery, and recycling and how chemical analysis supports these activities.

9.   Explain in words the underlying principles of each experimental technique studied.

III.
General Topical Outline

Week

1 Course orientation and policy.  Do background survey.  Basics of spectroscopy for Experiment 1.  
2 2-5
Spectroscopy

6  
Industrial Hygiene and Air Pollution:  

7
Autoanalysis  

8-9 
Thermal Methods  

10-11 Electroanalytical Chemistry

12-13 Mass Spectrometry

14-15 Nuclear Magnetic Resonance

15 
 Special topics as time allows:  Review for final.

Chemical Instrumentation LABORATORY SCHEDULE

The following is a list of experiment titles and a recommended sequence in which they might be carried out over a 15-week semester.  No specific references are given because all experiments listed are class-tested handouts written by the author.  Note that limited instrumentation and a policy of hands-on instruction forces round robin sequencing.  Field trips should emphasize state-of-the-art in instruments and application.

Week 
Experiment 
Title of Experiment and Comments

1     
1        

Check in, safety, Exp. 1:  Work session and Introduction

to Round Robin (RR) #1.  Begin High Volume Air Sampler (HVAS)

2-5 
2        

Visible Spectroscopy.  Begin  (RR #1) extraction of 

HVA Sample

3        

Atomic Absorption of Environmental Pollutants

4(A&B)   
Flame Photometry and Emission Spec (Soil Anal.)

5        

Fluorescence Analysis

6    

Field Trip #1 or HPLC

7-10 
7        

Industrial Hygiene and Air (RR #2) Pollution Analysis

8(A&B)   
Autoanalysis:  Flow System (A), and Automatic Titration (B) of water pollutants

9        

Oxygen Bomb Calorimetry

10        
Combustion Analysis of Carbon and Sulfur in Steel

11
11        
Field Trip #2 or Computer Data Acquisition

12-14 12(A&B)   
Coulometry (A) and Electrophoresis (B)

13        
Conductance and Conductiometric Titration

14        
Polarography Note:  Solution preparation is lengthy, time on instrument should be arranged carefully.

15             --        
Make up, check out, lab practical examination (*)

*Note:

Laboratory Practicals may be given as a part of the final examination but only if an actual laboratory situation is set up.  A totally written exam in a lecture room is not a substitute.

ANY CONTENT CHANGES IN THE LABORATORY SCHEDULE MUST GO THROUGH THE DEPARTMENT HEAD
