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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 
from Part-III. 

The figures in the right hand margin indicate marks. 
 

Part- I 
Q1  Short Answer Type Questions (Answer All-10)                                                  (2 x 10) 

 a) Which of the following do not influence hindered settling velocity : 
a. particle density 
b. particle size 
c. particle suspension concentration 
d. non of the above 

 

 b) Describe the role of flocculent in mass flocculation  
 c) Explain the operation of a pressure filter   
 d) Name two different types of flocculant with examples   
 e) If terminal velocity of a quartz and a hematite particle is same having different sizes 

with quartz being the larger one and hematite being heavier one, then 
a. quartz will settle faster 
b. hematite will settle faster 
c. both quartz and hematite will settle with same rate 
d. both quartz and hematite will not settle 

Select the answer from above and the proper reason for selecting the answer  

 

 f) If PZC of hematite is 6.5 and kaolinite is 2.6, please explain why particles in a iron ore 
tailings slurry settles when HCl acid is added 

 

 g) Name four different types of filters that is used in industries  
 h) What do you understand by equilibrium moisture content  
 i) What do you understand by critically loaded thickener   
 j) Write an expression for calculating drag coefficient in Stoke’s region   
    
  Part- II  

Q2  Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) What do you understand by centrifugal sedimentation? Describe different types of 

industrial centrifuges.  
 

 b) Name six dewatering equipments used in the beneficiation plant and write their 
working principle  

 

 c) Briefly describe two mechanism of flocculation  
 d) Identify and explain six factors that affect the settling of the particles  
 e) Describe six factors that affect the vacuum filtration    
 f) What are the different types of moisture content?  
 g) What do you understand by critical moisture content? 

Iron ore particles having moisture content of 35% needs to be dried in an industrial 
dryer to 10% moisture content wet basis. Calculate the amount of moisture needs to 
be removed from one tone of iron ore particles?  

 

 h) Describe mechanism of batch drying of solid with a diagram   
 i) What is the difference between constant rate and constant pressure filtration?   
 j) Describe six factors that affect the drying operation   
 k) What is the working principle of a vacuum drum filter    
 l) What is filter media? What things have to be kept in mind for selection of filter media 

for the filtration?  
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  Part-III  

  Long Answer Type Questions (Answer Any Two out of Four)  
Q3 a) Explain the operation of a thickener with a neat sketch? (8) 

 b) An aqueous slurry containing 1.2 % by weight of solids (specific gravity=2.0) is to be 
clarified by sedimentation. Feed to the thickener is 3600 m3 per day and the underflow 
has 8 % solids. A graph shows that the lowest point of the curve is 0.0425 
gm/cm2.min. Plot the time vs. interface height, settling rate vs. concentration and also 
find diameter of the thickener. 
 
 

Time, minute 0 5 10 20 40 60 180 240  
Height of 
interface, cm 31 21 10 3.2 2.2 2.1 2.0 1.96 1.94 

(8) 

    

Q4  In a mineral beneficiation plant it was observed that tailing thickener is frequently 
getting jam and the overflow water of the thickener is highly turbid.  

 
The thickener supplier specifications are given below: 
Max feed solid concentration: 15% 
Particule size range: -100+45 micron (min. 50%) 

          -45+10 micron (max. 30%) 
          -10 micron (max. 20%) 

Operating pH: 7-8 
Lime addition: Min. 150 g/t 
Flocculent dose: 50 g/t 
 

It was observed that the feed slurry to the thickener contains around 22 %  solid by wt. 
The thickener was operating at pH of 8.9, 100 g/t of lime and 50g/t of flocculent were 
added to the slurry in the thickener. The particle size distribution of the solids in the 
slurry are given below : 

  
Size Percentage 

-100+75 15 
-75+45 17 
-45+37 25 
-37+25 5 
-25+10 10 

-10 28 
 

From the observations given above find out what are the possible reasons of the 
problems of thickener operation mentioned initially. What are the different steps the 
operator should take for smooth operation of thickener?   

(16) 

    
Q5  What are different types of drying? Describe four different types of dryers used in 

industries with schematic diagram and working principle. 
(16) 

    
Q6  Write short notes on the following : 

a) Cake resistance 
b) Terminal settling velocity 
c) Selective flocculation 
d) High rate thickener 

(16) 
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