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                      Max.Marks:80
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---

1.a)
Define BOD?  Explain the procedure for determining the BOD in the laboratory?

b) Explain the difference between pretreatment and primary treatment of an industrial waste?

2.a)
What is BOD5 of a waste that yields an oxygen consumption of 2.00 mg/l from a 1.00% sample?  Assume any other data.

b)
Explain the main differences in the COD, BOD and TOC?  Also mention which of the three are more useful and why?

3.a)
Explain the principle on which the air pollution control device of cyclone separator works with the help of a neat labeled diagram?

b) What is meant by atmospheric stability?  Explain.

4.a)
What is a plume?  Draw and explain the various plumes?

b) A coal fired power plant has an ESP working with 85% efficiency.  To meet the statutory regulations, the company is proposing to upgrade the ESP with 99% efficiency.  Estimate to what extent the collection area of the ESP has to be increased.

5.a)
Explain the sources of pollution o fNitrogen oxides, its effect on the environment and give atleast two control measures?

b) Draw and describe the working of gravity setting chambers?

6.a)
Explain what is a Rotating Biological Contactor?  And describe how it works?

b) Describe the phenomena of adsorption and explain how and why is it different from ion exchange?

7.a)
For aerobic and anaerobic decomposition, list the end products, and relative advantages and disadvantages as a waste treatment process.

b) Sketch and label the various parts of an activated sludge plant?

8.
Write short notes on any Two of the following: 

a) Attached growth processes

b) Control of sulphurdioxide

c) Cyclone separators
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1.a)
What are the various sources of pollutants affecting the water quality of rivers and explain how each affects the water quality?

b) Describe briefly the pollutants that are released from a paper and pulp industry?

2.a)
Draw the DO sag curve and explain the various parts of the curve.

b) Explain the relationship between BOD, COD and TOC.

3.a)
What is temperature inversion?  Explain why valleys are more susceptible to inversions than flat terrain?

b) What is meant by ventilation coefficient?  Explain how it can be estimated?

4.a)
Draw a sketch of a electrostatic precipitator and explain its working?

b) Explain how plume rise can be estimated under different atmospheric conditions?

5.a)
Discuss what are the effects of oxides of sulphur on the environment and explain how to control SOx?

b) Draw a sketch of the high volume air sampler and describe how it is used?

6.a)
Explain the purpose of the F/M ratio and define F and M in terms of BOD5 and mixed liquor volatile suspended solids.

   b)
Sketch and label the bacterial growth curve for a pure culture and give its importance?

7.a)
Explain the need for sludge treatment?

b) Describe the steps involved in sludge treatment?

8.
Write short notes on any Two of the following: 

a) Self purification of streams

b) Control methods for the removal of NOx
c) Trickling filters
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1.a)
Taking the example of one natural cycle, explain what is meant by environmental pollution?

b) Discuss about the types of water pollutants.

c) Write about the pollutants from mobile sources.

2.
The B.O.D results given below are recorded on a sample of stream

	T(days)
	0
	1
	2
	4
	6
	8
	10

	BOD (mg/l)
	0
	6.5
	11
	18
	22
	24
	26


a) Plot the B.O.D curve.

b) Calculate the parameters KL and Lu.

3.a)
With a neat sketch, explain the basic theory and design parameters of an activated sludge treatment plant.

   b)
Write a brief note on the selection of fabric materials for fabric filter.

4.
What are the different methods of removal of NOx from effluent gases?  Explain in detail.

5.a)
Briefly explain adiabatic lapse rate.

b)
Derive Deutsch equation for collection efficiency of a plate type Electrostatic precipitator (ESP).

6.
what are the different sources of waste water in a Urea manufacturing fertilizer plant?  Give a treatment process flow diagram for the treatment of waste water from the Urea manufacturing fertilizer industry.

7.
Explain the details of various methods of sludge treatment and disposal.

8.
Write short notes on  

a) Cyclone separators

b) Sedimentation

c) Reverse osmosis
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1.
Calculate TOD (theoretical oxygen demand)  for CH2(NH2) COOH using the following assumptions

a) In the first step, the carbon is converted to CO2 and the Nitrogen is converted to Ammonia.

b) In the second and third steps, the Ammonia is oxidized to Nitrite and Nitrate.

c) The theoretical oxygen demand (TOD) is the sum of the oxygen required for all three steps.

2.a)
Compare trickling filters and activated sludge systems.

   b)
Explain, how phenolic materials are recovered from waste waters.

3.a)
Discuss in detail, the methods of aeration.

b)
Explain the different reactions and products in a anaerobic sludge digestion process.

4.
Major pollutants from pulp and paper mills are particulate matter, SO2, odourons sulpur  compounds like H2S, mercaptans etc., prepare a scheme to control the above pollutant emissions.

5.
What are the different methods of organic vapours removal from effluent gases?  How the organic vapours are recovered from industrial gases?  Discuss.

6.
Give the details on the nature of air pollutants and sources from a N,P,K manufacturing fertilizer plant.  Suggest a suitable control scheme for the pollution control for the plant.

7.
Enumerate the various meteorological factors to be considered in pollution disposal.  What do you understand bay plume behaviour?  Discuss.

8.
Write short notes on the  

a) Settling chambers

b) Flotation

c) Ultra filtration

***
***
***
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