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Course Code: CHEMISTRY –DSE-9  

Course Title: Industrial Chemicals and Environment  

Total Credits: 06     (Credits: Theory-04, Practical-02) 

(Total Lectures: Theory- 60, Practical-60) 

 
 

Objectives: 

The objective of this course is to make students aware about the concepts of different gases and their 
industrial production, uses, storage and hazards. Manufacturing, applications, analysis and hazards of the 
Inorganic Chemicals, Preparation of Ultra-Pure metals for semiconducting technology, Air and Water 
pollution, control measures for Air and Water Pollutants, Catalyst and Biocatalyst, Energy and 
Environment.  

Learning Outcomes: 

By the end of this course students will be able to understand: 

• The different toxic gases and their toxicity hazards 
• Safe design systems for large scale production of industrial gases. 
• Manufacturing processes, handling and storage of inorganic chemicals. 
• Hazardous effects of the inorganic chemicals on human beings and vegetation. 
• The requirement of ultra-pure metals for the semiconducting technologies 
• Composition of air, various air pollutants, effects and control measures of air pollutants. 
• Different sources of water, water quality parameters, impacts of water pollution, water treatment. 
• Different industrial effluents and their treatment methods. 
• Different sources of energy. 
• Generation of nuclear waste and its disposal. 
• Use of biocatalyst in chemical industries. 

Unit 1: 

Industrial Gases: Large scale production, uses storage and hazards in handling of the following gases: 

oxygen, nitrogen, argon, neon, helium, hydrogen, acetylene, carbon monoxide, chlorine, fluorine, and 

sulphur dioxide. 

 (Lectures: 6) 

Unit 2: 
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Inorganic Chemicals: Manufacture, applications, analysis and hazards in handling the following 
chemicals: hydrochloric acid, nitric acid, sulphuric acid, caustic soda, borax, bleaching powder, sodium 
thiosulphate, hydrogen peroxide, potassium dichromate and potassium permanganate        

(Lectures: 10) 

Unit 3: 

Industrial Metallurgy: Preparation of ultrapure metals for semiconductor technology.     

(Lectures: 4) 

Unit 4: 

Environment and its segments: 

Ecosystems. Biogeochemical cycles of carbon, nitrogen and sulphur.  

Air Pollution: Major regions of atmosphere,chemical and photochemical reactions in atmosphere. 

Air pollutants: types, sources, particle size and chemical nature; Photochemical smog: its constituents 
and photochemistry. Major sources of air pollution, Pollution by SO2, CO2, CO, NOx, H2S and other foul 
smelling gases, methods of estimation of CO, NOx, SOx and control procedures, Effects of air pollution on 
living organisms and vegetation  

Greenhouse effect and Global warming, Environmental effects of ozone, Ozone depletion by oxides of 
nitrogen, chlorofluorocarbons and halogens, Air pollution control, Settling Chambers, Venturi 
Scrubbers, Cyclones, Electrostatic Precipitators (ESPs). 

(Lectures:15) 

Unit 5: 

Water Pollution:  

Hydrological cycle, water resources, aquatic ecosystems, Sources and nature of water pollutants, 
Techniques for measuring water pollution, Impacts of water pollution on hydrological cycle and 
ecosystems. Water purification methods. Effluent treatment plants (primary, secondary and tertiary 
treatment). Industrial effluents from the following industries and their treatment: electroplating, textile, 
tannery, dairy, petroleum and petrochemicals, agro fertilizer. 

Sludge disposal. Industrial waste management, incineration of waste.  

Water treatment and purification (reverse osmosis, electro dialysis, ion exchange).  

Water quality parameters for wastewater, industrial water and domestic water.    

(Lectures:15) 

Unit 6: 
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Energy & Environment: Sources of energy: Coal, petrol and natural gas. Nuclear fusion / fission, 
solar, hydrogen, geothermal, tidal and hydel. 

Nuclear Pollution: Disposal of nuclear waste, nuclear disaster and its management. 

Biocatalysis: Introduction to biocatalysis: Importance in green chemistry and chemical industry.  

(Lectures: 10) 

Practical: 

(Credits: 2, Laboratory periods: 60) 

Chemistry Lab: Industrial Chemicals & Environment  

1. Determination of dissolved oxygen in water. 

2. Determination of Chemical Oxygen Demand (COD). 

3. Determination of Biological Oxygen Demand (BOD). 

4. Percentage of available chlorine in bleaching powder. 

5. Measurement of chloride, sulphate and salinity of water samples by simple titration method 
(AgNO3 and potassium chromate). 

6. Estimation of total alkalinity of water samples (CO3
2-, HCO3

-) using double titration method. 

7. Measurement of dissolved CO2 

8. Determination of hexavalent Chromium Cr(VI) concentration in tannery wastes/waste water sample 
using UV-Vis spectrophotometry technique. 

9. Preparation of borax/ boric acid 
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Teaching Learning Process: 

• Conventional chalk and board teaching, 
• Visit to chemical industries to get information about the technologies, methods to check pollutants 

and its treatment. 
• ICT enabled classes. 
• Power point presentations. 
• Interactive sessions. 
• To get recent information through the internet. 

Assessment Methods: 

Assessmentwill be done on the basis of regular class test, presentations and assignments  as a part of 
internal assessment during the course as per the curriculum. End semester university examination will be 
held for both theory and practical. In practical, assessment will be done based on continuous evaluation, 
performance in the experiment on the date of examination and viva voce. 

Keywords: 

Air pollution,Biocatalysis,Environment,Green chemistry, Industrial gases, Inorganic chemicals, Metals, 

Ultrapure metals,Sources of energy,Water pollution. 

 

 
Course Code: CHEMISTRY –DSE-10  

Course Title: Instrumental Methods of Chemical Analysis  

Total Credits: 06     (Credits: Theory-04, Practical-02) 

(Total Lectures: Theory- 60, Practical-60) 

 

Objectives: 

This course aims to provide knowledge on various spectroscopic techniques for chemical analysis along 
with the basic principles of instrumentation.  

Learning Outcomes: 

By the end of the course, the students will be able to: 

• Handle analytical data 
• Understand basic components of IR, FTIR, UV-Visible and Mass spectrometer. 
• Interpret of IR, FTIR, UV-visible spectra and their applications.  
• Understand the use of single and double beam instruments. 
• Learn separations techniques like Chromatography. 
• Learn elemental analysis, NMR spectroscopy, Electroanalytical Methods, Radiochemical 

Methods, X-ray analysis and electron spectroscopy. 

Unit 1: 


