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LECTURE OUTLINE

TEXT:
             Analytical Chemistry, an Introduction


  7th edition,  Skoog, Holler, West     Saunders College Publishing,  1999

Supplements:   Internet based topical sites by student.

LEARNING OUTCOMES:  A student upon satisfactory completion of this course will be equipped with critical and analytical thinking as it applies to chemistry.  Specifically, the student will be able to tackle those scenarios where quantitative computations of analyte concentrations are the main object.  The student will achieve such objective by selecting the appropriate wet chemical and selected basic electrochemical methods.

TOPIC





TEXT  REF.

INTRODUCTION:  Role of Analytical Chemistry in the Sciences,

Chapter  1 

Classification of Quantitative Methods of Analysis, Steps in a Typical

Quantitative Analysis.

A REVIEW OF SOME BASIC CONCEPTS:   Some Important

Chapter  2

Units of Measurement, Solutions and Their Concentrations, Stoichiometric 

Calculations, Questions and Problems.

AQUEOUS-SOLUTION CHEMISTRY:    The Chemical Composition
Chapter  3

of Aqueous Solutions, Chemical Equilibrium, Questions and Problems.

ERRORS IN CHEMICAL ANALYSIS:  Definition of Terms, Random
Chapter   4 Errors, The Statistical Treatment of Random Error, The Standard Devia-

tion of  Computed Results, Methods for Reporting Analytical Data, 

Questions and Problems.

EVALUATION OF ANALYTICAL DATA:  Systematic Errors, 

Chapter   5

Application of Statistics to Data Evaluation, Questions and Problems

GRAVIMETRIC METHODS OF ANALYSIS:  Properties of

Chapter    6

Precipitates and Precipitating Reagents, Drying and Ignition of  Precipi-

tates,  Calculation of Results from Gravimetric Data, Applications of

Gravimetric Methods, Questions and Problems.
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APPLICATION OF EQUILIBRIUM CALCULATIONS TO COMPLEX
 Chapter   7

SYSTEMS:  A Systematic Method for Solving Multiple-Equilibrium 

Problems,  The Calculation of Solubility by the Systematic Method, Separation 

of Ions Based on Solubility Differences; Sulfide Separations, Questions and

Problems.

EFFECT OF ELECTROLYTES ON CHEMICAL EQUILIBRIA:

Chapter   8

Variables that Influence the Magnitude of the Salt Effect,  Activity

Coefficients, Questions and Problems.

TITRIMETRIC METHODS OF ANALYSIS:  Some General Aspects
Chapter   9

of  Volumetric Titrimetry, Standard Solutions, Volumetric Calculations,

Titration Curves in Titrimetric Methods, Questions and Problems.

THEORY OF NEUTRALIZATION TITRATIONS:   Solutions and
Chapter  10

and Indicators for Acid/Base Titrations, Titration Curves for Strong 

Acids and Strong Bases,  Buffer Solutions, Titration Curves for Weak 

Acids, Titration Curves for Weak Bases, The Composition of Buffer

Solutions as a Function of pH, Questions and Problems.

TITRATION CURVES FOR POLYFUNCTIONAL ACIDS AND

Chapter  11

POLYFUNCTIONAL BASES:  Polyfunctional Acids and Bases, 

Calculation of the pH of  Solutions of NaHA, Titration Curves for

Polyfunctional Acids, Titration Curves for Polyfunctional Bases, The

Composition of  Solutions of a Polyprotic Acid as a Function of pH,

Questions and Problems.

APPLICATIONS OF NEUTRALIZATION TITRATIONS:

Chapter  12

Reagents for Neutralization Reactions, Typical Applications of 

Neutralization Titrations, Questions and Problems.

PRECIPITATION TITRIMETRY:  Titration Curves, End Points for
Chapter  13

Argentometric Titrations, Applications of Standard Silver Nitrate

Solutions, Questions and Problems.

COMPLEX-FORMATION TITRATIONS:  Complex-Formation

Chapter  14

Reactions, Titration with Aminopolycarboxylic Acids, Questions and

Problems.

AN INTRODUCTION TO ELECTROCHEMISTRY:  Oxidation/

Chapter  15

Reduction Reactions, Electrochemical Cells, Electrode Potentials,

Questions and Problems

APPLICATIONS OF STANDARD ELECTRODE POTENTIALS:

Chapter  16

The Thermodynamic Potential of Electrochemical Cells, Calculation

of Redox Equilibrium Constants, Redox Titration Curves, Questions

and Problems.
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APPLICATIONS OF OXIDATION/REDUCTION  TITRATIONS:
Chapter  17

Auxiliary Oxidizing and Reducing Reagents, Application of Standard

Reductants, Applications of Standard Oxidents, Questions and Problems.

POTENTIOMETRIC METHODS:  General Principles, Reference

Chapter  18

Electrodes, Liquid-Junction Potentials, Indicator Electrodes, 

Instruments for Measurements of Cell Potentials,  Direct Potentiometric

Measurements, Potentiometric Titrations, Questions and Problems.

ELECTROGRAVIMETRIC AND COULOMETRIC METHODS:  The
Chapter  19

Effect of Current on Cell Potentials, The Potential Selectivity of Electro-

lyte Methods, Electrogravimetric Methods of Analysis, Coulometric

Methods of Analysis, Questions and Problems.

Course  Synopsis



Lab                    

  
35%




Exam I

 


10%





Quizzes (unspecified date)

10%




Final Exam (cumulative)

30%




Homework, class participation
10%




Assignments [TBA]


  5%

NOTE:
   Homework is due a week from the completion of a chapter.  It will be


   downgraded during the second week.  It will no longer be accepted 


   beyond the second week.  There are no provisions for make-up examinations.

   You will select no less than twelve number crunching questions from the end


   of the chapter.  Both the degree of challenge and your tackling approach will be 


   part of your evaluation.  You will then have access to the end of the chapter 

   solutions from that chapter in Dyson 213.  Lastly, identify, authenticate and

   critique one Internet site, at a minimum on each chapter topic.

David N. Rahni is Professor of Analytical Chemistry and, the founder and  former Director of Graduate Program in Environmental Science at Pace University, Pleasantville, New York.  In addition, he serves as an adjunct professor in both the LL.M.  Environmental Law Program at the Pace University School of Law, and the Department of Dermatology at the New York Medical College.  He is the 1999 Chair-Elect, and 2000 Chair of the American Chemical Society’s New York Section.  He was selected the 1996 Distinguished Scientist by the American Chemical Society’s Westchester Section. During 1993-94, he was  J. William Fulbright Senior

Research Scholar at the Technical University of Denmark (DTU) and visiting professor at the University of Oxford, UK.  He was also awarded a visiting professorship to DTU, Denmark by the Royal Danish Research Academy for the summer 1994, where he offered a three-day workshop on surface characterization methodology.   In the past, he has served as an adjunct professor of chemistry at Manhattanville College, has held visiting scientist positions with the 
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IBM Thomas J. Watson Research Center and Ciba-Geigy Research Division, and has either been a visiting professor or given extended lectures at the II University of Rome, the University of Florence, National University of Mexico, Universities of Southampton, Leeds, Loughborough, London, Copenhagen, and the Danish Orsted Institute. He has also served as a visiting United Nations TOKTEN Scholar in the third world, presenting lectures and assisting in curriculum development in, among others, Tehran, Guilan, and the National Universities of Iran (summer 1992, and 1995). He has provided consultation services to many industries, and served extensively as expert witness on legal matters. He is versed in the challenges faced by the higher education in the new millenium.

Professor Rahni, has earned his Ph.D./Postdoctoral studies in Analytical Chemistry in Professor G.G. Guilbault’s research laboratory at the (LSU) University of New Orleans (1985-86), his M.S. in Chemistry at Eastern New Mexico University (1980), and his B.Sc. in Chemistry at the National University of Iran (1979).  He has published or presented extensively (~one hundred twenty) in such diverse fields as immobilized enzyme electrochemical sensors for clinical, environmental and industrial assays, electrodeposition of thin-film compositionally-modulated alloys and metal multi-laminated nano-structures for micro-electronic and micro-mechanical applications, in-situ pH and other key measurements in the diffusion layer of the cathode during the electrodeposition of metals, process engineering, the direct and indirect electrochemical investigation of oxidoreductase enzymes and proteins and their surface interactions, asymmetric synthesis and mechanistic studies of congested heterocyclic phosphorous, sulfur, and germanium compounds,environmental sciences and law, sustainable development, and chemical education.

A recipient of 1997-98 Kenan Award for Teaching Excellence, David Rahni has organized and chaired numerous workshops and symposia, as typified by his current fundraising and program leadership for the Nichols Medal Symposium and Banquet, the oldest Chemistry Medal in the Nation.  He was the General Chair and host for the 31st Middle Atlantic Regional Meeting of the American Chemical Society. His past membership on the Environmental Advisory Council for the U.S. 20th Congressional District Representative, Nita M. Lowey, and his leadership role as a founding member in Partners for Sustainable Development, NYS wide Initiatives for Economic Development and Climatic Change Conference, and Rene DuBos Annual Conference on Automobile, Energy and Societal Impact highlight his other leadership contributions.

D.N. Rahni, Ph.D.

Professor of Chemistry, and Dir. Grad. Prog. Environmental Science
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