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Paper II: Air Pollution and its control
Unit -I:  Introduction to Air Pollution


The Atmosphere – Importance of atmosphere, Classification of the atmosphere, Structure and properties of the atmosphere, Atmospheric stability, Temperature inversion, Types of temperature inversion and their implications.


Explanation of the terms Air Pollution, Pollutant, contaminant, source, sink, receptor, pathways and speciation.


A general introduction on ambient air sampling and analysis of pollutants

Unit -2: Air pollution due to SPM and SO2

Sources, properties, atmospheric chemistry, effects and fate of suspended particulate matter (SPM) and SO2 in air.  Determination of SPM-principles of Dust fall jar. High volume Air sampler, Tape sampler and cascade impactor method of SPM determination. Control methods of SPM pollution-primary and secondary methods in particulate emission control, principles of cyclone separation, Wet scrubbing, Bag house filtration and Electrostatic precipitation methods of particulate control.  Determination of SO2 in ambient air- West and  Gaeke, conductivity and iodometric methods of SO2 determination.  Control  methods of SO2 pollution-Common strategies in the prevention of SO2 pollution- Use of low sulphur fuels, removal of SO2 precursors before combustion, SO2 control after combustion-SO2 removal from flue gases-DCDA, MgO-scrubbing, Citrate scrubbing and CATOX methods of SO2 control.

Unit – 3: Air pollution due to NOx , CO and Hydrocarbons

Sources, properties, atmospheric chemistry, effects and fate of NOX , CO and Hydrocarbons in air-Chemilumenescence and Spectrophotometric methods of determination. Control of NOX, sorption by liquids and solids. Determination of CO in air-NDIR and other methods in brief. CO emission control in stationary (combustion) sources.  Hydrocarbon estimation and emission control-sampling and analysis techniques. Principles of GC, FID, NDIR and Chemilumenescence methods of estimation. Treatment methods for hydrocarbon pollution-condensation, absorption, adsorption and incineration methods in brief.
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SECTION-A

ANSWER ALL QUESTIONS  


                      
  4x5=20 Marks 

1
a)  What is atmosphere? Describe its importance.






or


b)  What is temperature inversion?  Explain briefly the different types of temperature inversions occurring in the atmosphere.

2
a)  What is meant by SPM? Account for the different processes leading to its formation in the atmosphere.






or


b)  Write a note on the sources and atmospheric reactions of SO2.

3      a)  How are hydrocarbons sampled in the atmosphere?  Describe briefly the different methods used for the purpose, mentioning the principle involved in each.






or

        b)  What is the standard method for the determination of CO in the atmosphere? Explain its working with the help of a neat diagram.

4  a) Explain the idometric determination of SO2.






or

    b) What is Smog?  How many types of Smog are known?.

SECTION-B 

Answer All Questions                                                                                   (4x15=60 Marks)
5   a) Describe the different types of classification of the atmosphere.


Give the composition of unpolluted ambient air.  Explain atmospheric stability.






or

     b)
What is secondary pollution? Write a general account on sampling and analysis of ambient air.

6  a)  What are secondary methods in particulate emission control? Describe any three of them mentioning the principle involved in each of them.






or


b) Write any essay on SO2 control after combustion.

7  a) What is NOx ? What are its sources? Write a critical account on  chemilumenescencs and spectrophotometric methods of  Determination of NOx.






or

    b) Write an essay on treatment methods for the control of hydrocarbon pollution in air.

8  a) Write short note on: i)  Acid rain, ii) Air Act, iii) Sources of Automobile pollution.






or

    b) Discuss the effects of stratospheric Ozone Depletion.  Explain mitigation of O3 deplation.

