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COURSE OVERVIEW

THE ANALYTICAL CHEMISTRY COURSE DEALS WITH THE DEFINITION OF THE
STUDENTS OF THE DEPARTMENT OF PATHOLOGICAL ANALYSIS OF THE PRINCIPLES
OF CHEMICAL ANALYSIS, WHICH INCLUDE THE PREPARATION OF SOLUTIONS WITH
DIFFERENT CONCENTRATIONS AND THE DETERMINATION OF THE QUANTITY OF
ELEMENTS OR SUBSTANCES WITH HIGH ACCURACY BY MEANS OF GRAVIMETRIC AND
VOLUMETRIC ANALYSIS. THIS COURSE ALSO PROVIDES GENERAL PRINCIPLES ON THE
SEPARATION, CONCENTRATION AND QUANTIFICATION OF SUBSTANCES USING
SPECTROPHOTOMETERS.

GOALS AND OBJECTIVES

e  Learn about the different methods of volumetric and gravimetric analysis and acquire the skills of applying
these methods in different industries and health laboratories.
e  Preparing the student scientifically and expanding his mental abilities in the field of analytical chemistry in
order to develop himself in postgraduate studies.
e Knowing the different techniques in the field of laboratory analysis to prepare specialized cadres in this
field.
Identify the types of chemical analyzes and use them in preparing models for laboratory analysis devices.

TEXTBOOK AND READINGS

[1] Fundamentals of Analytical Chemistry, by: Skooge
[2] Foundations of Analytical Chemistry, Mohamed Magdy Wasel
[3] Foundations of Analytical Chemistry, Muayad Qassem Al-Abayji, Thabet Saeed Al-Absha
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COURSE ASSESSMENTS

The course grade ( 100 points ) will be based on the following elements:

Exams

Reading Checks
Participation
Attendance

Assignments

Points

80
5
10
5
100

COURSE DESCRIPTION AND ASSIGNMENT SCHEDULE

This 3 -credit hour course is 15 weeks long. You should invest NO. hours every week in this course.

WK

Introduction of Analytical Chemistry

What is Analytical Chemistry? Qualitative and
Quantitative analysis. The function of Analytical
Chemistry Methods of Analysis.

READING

ASSIGNMENT

Concentration expressions

- Percentage concentration (Weight per
weight- volume per volume).

- Molar and formal concentration (Molarity and
formality).

- Normal concentration (Normality).

- Conversion from one concentration to
another.

- Problems and calculations.

Volumetric quantitative methods of analysis
- General principles, Titrimetric analysis

- Types of titrimetric analysis (direct and back
titration).

Preparation of solutions

- Standards (primary & secondary substances).
- Preparation of standard solutions by direct &
indirect methods.

- Specific chemical reactions in analytical
chemistry.

- Equilibrium chemistry.

- Thermodynamic and equilibrium

- Chemical reactions Le Chatelier’s

- Diagrams solving equilibrium problems

Assignment 1

Theory of neutralization titrations:

- Neutralization in analytical chemistry

- Acidity of solutions pH.

- Calculation the pH of solution of strong acid
and strong base.

- The ionic product of water.

- Calculation the pH of solutions of weak acid
and weak base.

- Calculation the pH during titration.

- Hydrolysis of salt.
- Buffer solutions.
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- Calculation of pH of Buffer (Henderson
equation).
- Problems and calculation.

Acid — Base Titration

- Titration curves.

- Titration Curves for Strong Acids and Strong
8 Bases, Titration Curves for Weak Acids,
Titration Curves for Weak Bases,

- Acid — base Indicators.

- Questions and Problem

Oxidation — Reduction

- Oxidation — Reduction reactions.
9 - Electro chemical cells. Assignment 2
- Cell calculation.

- Electrode potentials.

- Factors affecting oxidation potentials.
10 - Titration curves.
- Oxidation — Reduction indicators.

Precipitation methods

- Introduction.

11 - Solubility product.

- Formation of a precipitate.
- Types of precipitates.

Precipitation titration
- Mohrs method for halides.

12 - Fajan’s method for halides by using
adsorption indicators.
- Volhard method for halides (indirect method).
13 - Factors affecting on the formation of a Assignment 3

precipitate.

Complexation methods

- Formation of complexes.

14 - Chelating agents.

- Stability of metal complexes.

- Effect of pH on complex formations.

15 Spectrophotometric methods

Mid Exam

Is it possible to develop the curriculum <within the teaching authority 20%> to include vocabulary

that serves sustainability
1- Yes, it is possible (point an
appropriate aspect)

2- Suggest aspect that serves
sustainability
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