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The students in this course are introduced to the different types of calibration methods and figures of merits for
the instruments. Then the properties of electromagnetic radiation will be covered briefly followed by the important
components and types of optical instruments, atomic absorption and emission, ultraviolet and visible, IR and
atomic mass Spectroscopy. Quantitative application for each technique will be discussed. Finally, molecular
luminescence spectrometry: theory of fluorescence & phosphorescence, instrumentation & applications will be
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(K= Knowledge,  S= Skills, C= Competences)
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= Discuss basic principles of instrumental analysis methods. K1
= Classify the instrumental analysis methods K2
= Explain basic principles of every method. K3
= Understand the different calibration methods and when to use each method. K4

= Evaluate the performance characteristics of an instrument in terms of figures K5
of merits such as limit of detection, sensitivity, selectivity,...etc.

= Understand the principles and theory of operation for the most common K6
instruments for chemical instrumentation.

&ilylgal)
= Distinguish the application fields of instrumental analysis methods S
= Explain the uses of analysis methods. )
= Give examples for applications. S3
- S4
Glast)
= Compare advantages and disadvantages of the methods. Cl
= Explain the different sides of the analysis methods prior to other methods c2
= Express the superiorities of analysis methods. C3
= Explain deficiencies and weaknesses of analysis methods. C4
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Text book, Chapter 1

recorded lecture

Introduction

- Classification of Analytical
Methods

- Types of Instrumental
Methods

- Instruments for Analysis

- Calibration Instrumental
Methods

- Figures of Merits,
Calibration Methods

1,2

Text book, Chapter 6

recorded lecture

Atomic Spectroscopy

- Properties of
Electromagnetic Radiation
- Wave Properties of
Electromagnetic Radiation

- Energy Levels of Species,
Absorption and Emission of
Radiation

3.4

Text book, Chapter 7

recorded lecture

Components of Optical
Instruments

- Sources of Radiation

- Wavelength Selector

- Sample containers

- Radiation Transducers

- Signal Processors and
readouts

Text book, Chapter 8

recorded lecture

An Introduction to Optical
Atomic Spectroscopy

- Optical Atomic Spectra
- Atomization Methods
- Sample Introduction Methods

Text book, Chapter 9

recorded lecture

Atomic Absorption and
Atomic Fluorescence
Spectroscopy

- Sample Atomization
Techniques

- Atomic Absorption
Instrumentation

- Interferences in Atomic
Absorption Spectroscopy
- Atomic Fluorescence
Spectroscopy

7.8

Text book, Chapter 10

recorded lecture

Atomic Emission
Spectroscopy

- Emission Spectroscopy
Based on Plasma sources.

- Emission Spectroscopy
Based on Arc and Spark.

Text book, Chapter 13

recorded lecture

An Introduction to UV/Vis
Molecular Absorption
Spectroscopy
-Measurement of
Transmittance and
Absorbance

10
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-Beer’s Law, Limitations to
Beer’'s Law

-Instrumentation

-UV/Vis Instrumentation (single
& double beam
spectrometers)

Text book, Chapter 14 Application of UV/Vis
Molecular Absorption

recorded lecture Spectroscopy

-The Magnitude of Molar
Absorptivity 11,12

-Absorbing Species

-Qualitative and Quantitative
Analysis by Absorption
Measurements

Text book, Chapter 16 An Introduction to IR
Spectrometry

recorded lecture - Theory of IR Absorption
Spectroscopy. 13

- IR Instrumentation

- IR Sources and
Transducers

Text book, Chapter 11 Atomic Mass Spectroscopy
- General Features of 14
recorded lecture Atomic Mass Spectroscopy.

- Mass Spectrometers.
Text book, Chapter 15 Molecular Luminescence
Spectrometry:

recorded lecture -Theory of Fluorescence &
Phosphorescence 15

-Instrumentation &
Applications.

-Chemiluminescence
Final exam 16
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