CHEM 455, INDUSTRIAL INORGANIC CHEMISTRY

2004/2005(042)
INSTRUCTOR:
Dr. Zaki S. Seddigi

Office: 4-144

Tel: 2111

Course Description:

This course will discuss the fundamental issues and problems related to a range of topics which are currently at the forefront of heavy inorganic industrial chemistry. The general topics deal with such areas as the development of industrial chemical processes, the environmental protection and air pollution. Amongst the many topics that are covered are the industries of sulfur and its principal compounds, silicate products (ceramic, cement, glass), chlor-alkali, fertilizer chemical, chemical aspects of metallurgical processes, and water conditioning.

Text: 
Shreve's Chemical Process Industries, 5th Edition

G. T. Austin, McGraw-Hill Book Co. (1984)

References:  
Industrial Chemistry, Volume I  
by E. Stocchi

Course Objective:

To familiarize Industrial Chemistry students with some of the technical and economic aspects of the inorganic chemistry industry. The specific objective is to study the chemical processing of raw materials into usable and profitable inorganic chemicals and products. The emphasis primarily will be on the parts of the chemical industry active now within Saudi Arabia.

Grading:

Assignments 





10%

Participation in Class 



10%

Midterm

 



35%

Final Examination 



45%
Total 





100%

WEEKLY SCHEDULE AND TOPICS

Week 1: 
Introduction to Industrial Inorganic Chemistry – Fundamental

Principles and problems of Industrial Chemistry (Chapter 1)

Week2: 
WATER CONDITIONING AND

ENVIRONMENTAL PROTECTION (Chapter 3)

Water conditioning methods, demineralization and desalting.

Purification. Industrial Waste Water.

Week 3:
CERAMICS (Chapter 9)

Various types of ceramics, basic raw materials, chemical convertions

including basic Ceramic Chemistry. White wares, structural clay products.

Refractories: properties, manufacture, and various types, specialized ceramics

products and vitreous enamels.

Week 4,5 :
CHLOR-ALKALI  INDUSTRIES (Chapter 13)

Manufacture of soda ash, sodium bicarbonate. Manufacture of chlorine

and caustic soda. Bleaching powder.

Week 6,7:
PHOSPHOROUS COMPOUNDS (Chapter 16)

Phosphate rock processing, superphosphates, normal superphosphates, triple

superphosphates. Wet process phosphoric acid. Electric furnace phosphorous

and phosphoric acid. Phosphates and baking powders. Ammoniated

phosphates.

Week 8a:
POTASSIUM SALTS (Chapter 17)


Potassium chloride manufacture: Trona process. Recovery and

separation of other products.

Week 8b:
PORTLAND CEMENT (Chapter 10)

Portland cements: various types, manufacture. Compounds in cements, setting

hardening , other cements. Lime, gypsum, and magnesium compounds.

Week 9: 
GLASS INDUSTRIES (Chapter 11)

Glass types.  Raw materials, manufacture. Manufacture of special

glasses.

Week 10,11:
NITROGEN INDUSTRIES (Chapter 18)

Synthetic Ammonia manufacture, ammonium phosphates, ammonium sulfate,

ammonium nitrate, nitric acid, urea, hydrazine, and cyanamides.

Week 12,13: SULFUR AND ITS PRINCIPAL COMPOUNDS (Chapter 19)

Manufacture of sulfur. Frasch process. Sulfur from fuel gases. Sulfuric acid

manufacture: Contact process, equipment. Sulfur trioxide. Recovery of used


sulfuric acid, Sulfur Pollution and sulfuric acid concentration.

Week 14:
CHEMICAL ASPECTS OF INDUSTRIAL METALLURTY (ChapterI4)Iron,

copper, aluminum, magnesium, gold, and uranium (printed material will be

supplied).

Week 15:
 Course Review

