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1.a)
Discuss Mohr method & Volhard method for  determining chlorides in sample          solutions.

b)
Explain the use of UV-Visible spectrophotometry in estimation of manganese in steel sample.    

2.a)
Define polarographic maxima. How is it eliminated in polarographic technique?
b)
Describe the potentiometric titration of ferrous ammonium sulphate versus potassium dichromate.  

3.a)
Give different chemical reactions for different types of roasting.




   b)
Explain calcination and smelting.

4.a)
Describe the Otto Hoffman’s process for preparing coke. What are its advantages over the earlier method?








   b)
What is synthetic petrol and how is it manufactured?

5.a)
What additives are used to improve the octane number of a gasoline fuel and how do they improve it?                                                                                                                                                                                                                                                                                                             
b)
The volume analysis of producer gas is hydrogen: 14%; methane: 2%; carbon monoxide: 22%; carbon dioxide: 5%; oxygen: 2% & nitrogen:55%. Find the air required for the perfect combustion of one cubic meter of this gas. If 40% excess air is supplied, find the volume analysis of the dry products.                                                                                                                                                                                                                                                                                               
6.a)
What is the difference between municipal water and boiler-feed water?

b)
Elucidate the functioning of different sand filters used for purification of municipal water.

7.a)
Explain the need for using refractories in metallurgical industries.

   b)
Write a short notes on various gaseous dielectrics.

8.
Determine the temporary, permanent and total hardness in PPM units for water which showed the following analysis:-

NaCl = 5.85 mg/litre; KCl = 7.45 mg/litre; CaCl2 = 11.1 mg/litre; 

Mg(HCO3)2 = 14.6 mg/litre; MgSO4 = 12 mg/litre; Ca(HCO3)2 = 16.2 mg/litre. 

Assume that the atomic weights of Na, Mg, K and Ca are 23, 24, 39 and 40 respectively.
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1.a)
Discuss briefly the use of internal oxidation-reduction indicators in redox titrations. 

b)
What should be the magnitude of molar absorbivity if 1.25 x 10-5 M solution had an absorbance of   0.210 with optical path of 10mm at 430  nm ?    
2.a)
What are redox titrations? Explain redox titrations by potentiometric methods with examples.  

   b)
Describe polarography as an advanced technique of voltametry. 

3.a)
What elements are added to iron to form steel? How do these contribute to improvement of the properties of steel?







   b)
Describe the open hearth process for manufacture of steel with diagram. 

4.a)
Describe the moving bed catalytic  cracking method to obtain petrol from heavy oil with neat diagram.









   b)
How is the recovery of by product of coke oven gas possible? 



5.a)
What is coal gas? How is coal gas manufactured? Write properties and uses of       coal gas?                                                                                                                                                                                                  
b)
A coal has the following ultimate analysis. Carbon 84%; Sulphur 1.5%;   Nitrogen 0.6%;   Hydrogen 5.5%; and Oxygen 8.4%. Find the gross and net calorific values with the help of Dulongs formula.                                                                                                                                                                                                                                                                             

6.a)
Compare the lime-soda process with that of Permutit process.

   b)
How are Zeolites regenerated?

7.a)
Write  notes on refractories and various properties of refractories.

   b)
What are Askarels?

8.
2 litres of water obtained from a borewell in Kakinada gave the following analysis:-

NaCl = 11.7mg; Mg(HCO3)2 = 14.6mg; MgCl2 = 38mg; Ca(HCO3)2 = 32.4mg; 

CaSO4 = 13.6mg; FeSO4 = 30.4mg.

Calculate the total hardness of water in PPM units giving temporary and permanent hardness.

(Given that the at.wt. of Ca is 40, Mg is 24 and Na is 23).
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1.a)
What are precipitation titrations?Give the titration curve of KCl versus AgNo3. 

b)
Give a brief account of organic precipitants taking suitable examples and give           its advantages.            

2.a)
What are conductometric titrations? Give the setup for conductometric titrations.Give its advantages.  

   b)
Write  short notes on   (i) Overvoltage   (ii) Diffusion current.
3.a)
What process is involved in powder metallurgy? What are the advantages and application of powder metallurgy?








   b)
What are the advantages of open hearth process over Bessemer process? 

4.a)
Explain fractional distillation of crude petroleum with neat sketch.


   b)
How is diesel fuel different from gasoline?



 


   c)
Why is coke and not coal used as a fuel in metallurgical processes?



5.a)
How is petrol is synthesised by Bergius process?                                                                                                                                  

b)
A Gaseous fuel has the following composition; CH4:40%; C2H6:6%; C4H8:16%; CO2:5% CO: 5%; O2:3% & N2:1%. Calculate the air required (in volume) if 50% excess 
air is supplied.                                                                                                                                                                                                                                                                              

6.a)
How is dissolved oxygen in water estimated?

   b)
What is the importance of break-point chlorination?
7.a)
What is Segercone test and what is its importance?

   b)
How do you distinguish between dielectric and an insulator?
8.
Find out the quantities of lime and soda required for softening 50,000 litres of water containing the following salts:-

Ca(HCO3)2 = 162mg/litre; Mg(HCO3)2 = 73mg/litre; CaSO4 = 136mg/litre; 

MgCl2 = 95mg/litre. 

Given that the molar mass of Ca(HCO3)2 is 162 and that of MgCl2 is 95.

@@@@@

Code No:RR-10801









I B.Tech. Supplementary Examinations, November-2003

INORGANIC AND ANALYTICAL CHEMISTRY

 (Chemical Engineering)

Time:3 hours






Max Marks:80





Answer any Five Questions





All questions carry equal marks.

----

1.a)
How is water hardness expressed? Describe the volumetric method of determining           water  hardness.   

   b)
Write short notes on  (i) Post precipitation   (ii) co  precipitation  

2.a)
What is E1/2?Give its importance in quantitative analysis.  

b)
Give the conductometric titration of mixture of acids i.e acetic acid and Hcl against NaOH.

3.a)
What are the different causes of heat treatment of steel?





   b)
What is the effect of alloying of W, MO and CO on the properties of steel?



   c)
Write a note on cyaniding?
4.
Write short notes on the following: 
      
(a) Beehive coke oven

(b) Calorific value



 

(c) Diesel engine fuel

(d) Fossil fuel





5.a)
With a neat sketch explain in detail the measurement of calorific values of  solid fuels using Bomb calorimeter.                                                                                           
b)
The coal has the following analysis; C:54.0%;H=6.5%;N=1.8%,moisture = 17.3% and remaining in ash. This coal on combustion with excess of air, gave 21.5 kg of dry flue gases per kg of coal burnt. Calculate the percentage of excess air used for combustion.  
6.a)
Describe a method for estimating chlorides in water .

   b)
Explain the EDTA method for determining the permanent hardness of water.

7.a)
Mention the significance of refractories and spalling in the evaluation of a refractory brick.

   b)
Explain the uses of Thermal insulators.

8.
Find out the temporary, permanent and total hardness of a sample of water which showed the following salts:-

Mg(HCO3)2 = 14.6mg/litre; Ca(HCO3)2 = 16.2 mg/litre; MgCl2 = 9.5 mg/litre; 

CaSO4 = 13.6 mg/litre. 

Given that the atomic wt. of Ca is 40 and that of Mg is 24.
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