COURSE SYLLABUS

CHEMISTRY 6614: Instrumental Methods of Chemistry

Spring 2017
PROFESSOR: 

Dr. Jerry Fong (Physical and Health Sciences Bldg room 305  
Phone:#: 587-3692)



E-Mail: FONGJD (campus),



Website: http://web.alfredstate.edu/fongjd/ChemInstr.htm
LECTURE:

MWF
9-9:50 AM   (Physical and Health Sciences Bldg room 322)
LAB:


Thu  9:30-12:30 AM &  2-5 PM       (Physical and Health Sciences Bldg room 321)
REQUIRED TEXT:
Contemporary Instrumental Analysis,  Skoog, Holler & Crouch 
GRADING:

Activity

pts each
total

% of grade




Homework (10)

  20

200

   20  




Exams (2)         

 100
              200              
   20




Oral practicum

  50

  50

     5





Labs (11)

  varies

400

   40



U-tube team production    50

  50

     5 (see lab syllabus)





Final Unknown

 100
              100

   10
     


Total



            1000

  100

 


Total Points for:
A= 90-1000
B= 800-900
C =700-800 
D= 600-700    F < 600 

STUDENT
At the conclusion of this course, students will: 1)  independently devise and 

LEARNING
successfully implement practical instrumental analysis schemes to ascertain the identity

OUTCOMES
and relative amounts of components in an unknown mixture or solution using any and all 

instruments common to modern chemical practice, e.g., AA, GC, MS, IR, uv-vis,  fluorescence, HPLC; optical microscopy,  2) intelligently describe the principles, advantages and limitations associated with the measurements made by the aforementioned instrumentation. 3) correctly extract and deduce the critical meaning and quality of  measurements and data obtained by these many methods. 4) apply basic electronic testing tools (multimeter, oscilloscope, signal generators) to build and characterize passive (R,C) electronic components. And, if time permits : 5) successfully build from op amp components and passive elements, designated inverters, multipliers, filters and integrators.  

COURSE
The laboratory lies at the heart of this course.  It is the instructor’s immovable belief that

PHILOSOPHY
real understanding of technical topics comes not from books, but from dealing hands-on with concrete problems. You don’t learn to cook by watching videos of Julia Child or memorizing the Frugal Gourmet’s book of recipes; you learn to cook by cooking.  Reflective of this, half the course evaluation hinges on how well you carry out and report practical analyses of real samples, whether known or unknown. Moreover, lectures, as you can see in the accompanying course Syllabus, revolve around the lab experiments and deconstructions of instrumental methodologies will flow from practical, rather than theoretical issues. This attitude arises from the instructor’s own experience in instrumentation, derived entirely from practice.  

This will not, however, exempt students from knowing the theoretical principles and `key tricks’ critical to the many methods surveyed in this course. In fact, it is almost impossible to become proficient with chemical instrumentation without such basic knowledge. Thus, you will need to carefully read and grasp the key points embedded in the assigned readings from Skoog and correlate their admittedly somewhat academic descriptions to the instrumental tasks and instruments at hand in the Alfred Lab.  


COURSE MECHANICS

Homework is handed out on a Monday and due the succeeding Monday.  Late homework is not accepted. You are expected to be reading the assigned text pages, and, when useful, you should explore the accompanying text website which has some good tutorials. One in-class and one take-home midterm exam will be administered. The final is a practicum requiring you to identify the contents of a randomly selected mixture, estimate relative amounts of components, An extra credit team `U-tube’ instrument operation demo is available worth 30 points.
COURSE SYLLABUS
 (subject to change)


Week

Dates


General Lecture Topics Covered


Associated labs

1

1/23-1/27

Standard Solution Preparations

Lab#1





Molar, ppm and standard addition preps & dilutions   
2,3

1/30-2/10

Electronic Transition spectroscopies:





UV-Vis &  Atomic absorption (AA) methods
Lab#2






ICP, fluorimetry



4,5

2/13-2/24

Vibrational spectroscopies: 
FTIR method




Lab #3, 4a,4b
Dispersive,  ATR
************************************************************************************************************************

6

2/27


Monday 2/27/17  Exam I
(In-Class)
 

************************************************************************************************************************

6-7

3/1-3/10

Separation methods:







Gas Chromatography (GC) &


  Lab#5






High Pressure Liquid Chromatography (HPLC) 
 dry  Lab#6
*************************************************************************************************************************

8

3/11-3/19

SPRING BREAK
*************************************************************************************************************************

9-10

3/20-3/31

Mass Spectral Methods








Magnetic sector and quadrupole MS

  Lab#7,8





old school’ Spectral analysis


  
*************************************************************************************************************************

11

4/3

EXAM II   (Take-home, scenario problems-due Monday 4/10) 

***********************************************************************************************************************

11

4/3-4/7


Mass Spectral methods (continued)






Time of flight, chemical ionization MS
12

4/10


Exam II due

12-13

4/10-4/21

Glass, Microscopies, vacuum line technique





Lampworking




Lab#9





Optical microscopy



Lab#10a,10b
Glass structure, SEM, TEM 

Vacuum line practicalities
14-15

4/24-5/5

Practical Electronics






Passive network analysis revew
Guided practice exercises







Transistor basics


in-class
Computer-speak


Op amps: theory and uses

*************************************************************************************************************************

16 Finals week 
5/8-5/12
final= unknown practicum + oral exam due day of scheduled final
**************************************************************************************************************************
