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Instruction to Candidates:

Attempt all questions. Schematic diagrams must be shown wherever necessary. Any data you feel missing suitably be assumed and stated clearly. Units of quantities used/ calculated must be stated clearly. Word Limit for Part-A 10-20 words, for Part-B 25-50, Part-C long answer type/ 100 or more than 100 words
PART -A

Q.1 Define break point chlorination.






         [1]
Q.2 Name two examples of Primary and secondary fuel each.?



         
         [1]
PART -B

Q.3 What is foaming in boiler water? Give main causes of foaming.

                                      [2]
Q.4 Define calorific value and  establish relationship between LCV and HCV.  

                        [2] 
Q.5 Write short note on Caustic Embrittlement.




                        [3]

Q.6 Explain Recovery of By-products in Otto Hoffmann's oven method.
                                      [3]

PART -C
Q.7 A water sample has the analytical report as under (in ppm):

   Mg(HCO3)2 =73, Ca(HCO3)2 =81, CaCl2 = 55.5, Mg(NO3)2 = 37, KCl = 20. Calculate the amount of lime (85%pure)  and Soda(80%pure) for softening of 80,000 litre of water.                                                       [4]
OR
Q.7 0.26 gm coal sample gave on combustion 0.039 gm of water and 0.245 gm of carbon di oxide.                          

      Calculate the percentage of carbon and hydrogen in it..  




        [4]
                      
……………………………………………………………………………………………….
	    Roll No……………….                                                                   Total no. of pages: 1                                                                                       

Model Paper (Mid Term)

B.Tech. I Sem.2018-19 (CSE Section B) Engineering Chemistry

Topic: Water & Water Treatment and Fuel 


Time: 1 hr.







Maximum marks: 16

Instruction to Candidates:

Attempt all questions. Schematic diagrams must be shown wherever necessary. Any data you feel missing suitably be assumed and stated clearly. Units of quantities used/ calculated must be stated clearly. Word Limit for Part-A 10-20 words, for Part-B 25-50, Part-C long answer type/ 100 or more than 100 words

PART -A

Q.1 Define break point chlorination.






         [1]

Q.2 Name two examples of Primary and secondary fuel each.?



                        [1]
PART -B

Q.3 What is foaming in boiler water? Give main causes of foaming.

                                      [2]

Q.4 Define calorific value and   establish relationship between LCV and HCV.  

                        [2] 
Q.5 Write short note on Caustic Embrittlement.




                        [3]

Q.6 Explain Recovery of By-products in Otto Hoffmann's oven method.
                                      [3]

PART -C
Q.7 A water sample has the analytical report as under (in ppm):

   Mg(HCO3)2 =73, Ca(HCO3)2 =81, CaCl2 = 55.5, Mg(NO3)2 = 37, KCl = 20. Calculate the amount of lime (85%pure)  and Soda(80%pure) for softening of 80,000 litre of water.     [4]

OR
Q.7 0.26 gm coal sample gave on combustion 0.039 gm of water and 0.245 gm of carbon di oxide.                          

      Calculate the percentage of carbon and hydrogen in it..  




        [4]
                      
ANSWERS
PART -A

Ans.1 Break Point Chlorination is the chlorination of water to such an extent at which not only disinfection demand of water has been met, but also all undesirable organic contaminants have been oxidised.
Ans.2 Primary Fuels: Coal, Petroleum, Natural gas etc. Secondary Fuels: Coke, Gasolin, Diesel etc.
PART -B

Ans.3 Foaming : Foaming is the persistent formation of bubbles or foam in the boiler which do not break easily. It is caused by:

· The presence of oily substances in water.

· These oily substances reduce the surface tension of water in boiler.
Disadvantage of Foaming

· Actual height of the water column cannot be judge.

· Dissolved salts in water carried by the wet steam may damage the machinery parts especially turbine blades.

· Boiler pressure cannot be maintained

Prevention of Foaming

· By the addition of anti-foaming agents such as castor oil, Gallic acid, tannic acid etc.

· By adding compounds like sodium aluminate for removing oil from boiler water.

Ans.4 Calorific Value (CV): The total amount of heat liberated when unit mass or unit volume of the fuel has been burnt completely.
LCV = HCV – 9 x %H x Latent heat of condensation  Cal/g

Ans.5 Caustic embrittlement is the phenomenon in which the material of a boiler becomes brittle due to the accumulation of caustic substances. As water evaporates in the boiler, the concentration of sodium carbonate increases in the boiler. Sodium carbonate is used in softening of water by lime soda process, due to this some sodium carbonate maybe left behind in the water. As the concentration of sodium carbonate increases, it undergoes hydrolysis to form sodium hydroxide.

Na2CO3 + H2O → 2NaOH + CO2
The presence of sodium hydroxide makes the water alkaline. This alkaline water enters minute cracks present in the inner walls of the boiler by capillary action. Inside the cracks, the water evaporates and the amount of hydroxide keeps increasing progressively. This sodium hydroxide attacks the surrounding material and then dissolves the iron of the boiler as sodium ferrate. This causes embrittlement of boiler parts like rivets, bends and joints, which are under stress.
Fe + 2NaOH ---------------( Na2FeO2   + H2
                                                                       3 Na2FeO2  + 4H2O ---------------(6NaOH + Fe3O4  + H2
Prevention: 
1. The pH of water kept in the range of 8-10

2. By using sodium phosphate in place of sodium carbonate as softening agent in high pressure boilers.

3. Adding Lignin of Tannin to block the capillary and hair line cracks of boilers.

Ans: 6 Recovery of By products by Otto-Hoffman By product oven method:
1. Recovery of Tar:  The coke oven gas firstly passes through the tower where liquid ammonia is sprayed. Tar and dust are collected in tank. Then Tar and ammonia are recovered. Tar is used for road making and for processing timber.
2. Recovery of ammonia: The gases enter in second tower where water is sprayed. Ammonia gas into the solution as NH4OH, removal of ammonia is essential as it can cause blockage of pipes by forming ammonium carbonate. Ammonia s removed by dil. Sulphuric acid to form ammonium sulphatewhich is used as fertilizer.
3. Recovery of Naphthalene: The gases are then passed through a cooling tower where ice cold water is sprayed. Naphthalene get condensed and recovered.
4. Recovery of Benzene and Toulene: Benzene and its homologous can be recovered when the gases are sprayed with petroleum. These are useful solvents and raw materials for plastics.
5. Recovery of H2S: The gases are then passed through purifier packed with moist ferric oxide
Fe2O3 + 3 H2S -------------( Fe2S3 + 3H2O      
PART -C
Ans.7 First conversion into CaCO3​ equivalent:

	Constituents
	Amt.  (ppm)
	in CaCO3 eq.
	Chemical Reactions
	Requirement 

(L/S)

	Mg(HCO3)2
	73
	73*100/146=50
	Mg(HCO3)2 + 2Ca(OH)2 (
Mg(OH)2 + 2 CaCO3 + 2H2O
	2L

	Ca(HCO3)2
	81
	81*100/162=50
	Ca(HCO3)2 + Ca(OH)2 (
2 CaCO3 + 2H2O
	L

	CaCl2
	55.5
	55.5*100/111=50
	CaCl2 + Na2CO3 (
CaCO3 + 2NaCl
	S

	Mg(NO3)2
	37
	37*100/148=25
	Mg(NO3)2 + Ca(OH)2 (
Mg(OH)2 + Ca(NO3)2 

Ca(NO3)2 + Na2CO3 (
CaCO3 + 2NaNO3
	L+S

	KCl
	20
	Doesn’t cause hardness
	--
	--


Amount of lime required = 74/100 [2 x Mg(HCO3)2 +  Ca(HCO3)2 + Mg(NO3)2 all in terms of CaCO3 equivalent] x volume of water x purity factor

Amount of lime required = 74/100 [2x 50 +50 + 25] x 80000 x 100/85 = 12188235.29mg =12.19 Kg
Amount of soda required = 106/100 [CaCl2 + Mg(NO3)2 all in terms of CaCO3 equivalent] x volume of water x purity factor

Amount of soda required = 106/100 [50+25] x 80000 x 100/80 = 7950000mg= 7.95 Kg
OR

Ans.7 % of Carbon = 12/44 x 0.245/0.26 x 100  =  25.69%
          % of Hydrogen = 2/18 x 0.039/0.26 x 100 =  1.66%
………………………………………………………………………………………
