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Modern-Chemical Methods of Chemical Analysis

Course-Nr.: 303-711

First Semester 2011/2012
Dr. Maha F. Tutunji

Grading System:

1st Exam: 16/11 (sat)


20 points

2nd Exam: 21/12 (sat)


20 points

Tutorials, Seminars of (20 min)

20 points

for each student

Final Exam: To be assigned

40 points

References:

1)
Principles of Instrumental Analysis  (Fifth Edition) (Harcourt)

Skoog Holler. Nieman

2) 
Statistics and Chemometrics for Analytical Chemistry – Fourth Editon James N. Miller and Jane C. Miller

3) 
Capillary Electrophoresis in Analytical Biotechnology CRC series pier Giorgio Righetti

4) 
The following manuals will be photocpies.

4-1 Quantifying Uncertainty in Analytical Measurement EURACHEM/ CITAC Guide.

4-2 The Fitness for purpose of Analytical Methods

A laboratory Guide to Method Validation and Related Topics.

Course Contents

From statistics and chemometrics for analytical chemistry.

1)
Introduction

2) 
Statistics of repeated measurements 

2.1 
Mean and standard deviation
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2.2 
The distribution of repeated measurements
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2.3 
Log-normal distribution
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2.4 
Definition of a “sample”
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2.5 
The sampling distribution of the mean
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2.6 
Confidence limits of the mean for large samples
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2.7 
Confidence limits of the mean for small samples
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2.8 
Presentation of results
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2.9 
Other uses of confience limits
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2.10 
Confidence limits of the geometric mean for a
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log-normal distribtuion

2.11
Propagation of random errors
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2.12
Propagation of systematic errors
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3) 
Significance tests

3.1 
Introduction
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3.2 
Comparison of an experimental mean with a known value
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3.3 
Comparison of two experimental means
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3.4 
Pairet t-test
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3.5 
One-sided and two-sided tests
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3.6 
F-test for the comparison of standard deviations
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3.7 
Outliers
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3.8 
Analysis of variance
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3.9 
Comparison of several means
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3.10 
The arithmetic of ANOVA calculations
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3.11 
The chi-squared test
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3.12 
Testing for normality of distribution
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3.13 
Conclusions for significance tests
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4) 
The quality of analytical measurements
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4.1 
Introduction.
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4.2 
Sampling
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4.3 
Separation and estimation of variances using AVOVA
77

4.4 
Sampling strategy
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4.5 
Quality control methods-Introduction
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Shewhart charts for mean values
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4.7 
Shewhart charts for ranges
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Establishing the process capability
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Average run length: cusum charts



87

4.10 
Proficiency testing schemes
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4.11 
Collaborative trials
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4.12 
Uncertainty
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4.13 
Acceptance sampling
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5. Separation Methods
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Seminars
Students should start preparing seminar projects (each 20 min lecture) related to one of the following topics:

1) Solid Phase Extraction (SPE) in the pharmaceutical and Environmental trace-analysis.

2. 
Derivatization techniques as a method for improving the chromatographic separation.

3.
Derivatization for improving the chromatographic detection.

4. 
Head-space analysis of volatile organic traces.

5.
Chromatographic Separation of enatiomeric  mixtures.

6.
Super-critical fluid chromatographic (SFC) (Theory and Applications).

7.
Alkali-flame ionization Detector with GC in the trace analysis.

8.
Electrochem. detection / HPLC in the trace analysis.

9. 
Capillary Electrophoresis Interfaced with Mass Spectrometry.

10.
Micellar Electrokinetic Chromatography in the analysis of Amino Acids and Peptides.

11.
Capillary zone electrophoresis for the analysis of peptides.

12. 
Extraction of drugs from a plasma matrix.

