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Question 1 : Multiple choice questions (MCQ) [5 marks] 

Answer all the questions below: (5 x 1 = 5) marks 

(i) Animal fat is used to prepare  

(a) Detergents           (b) Vegetable oil              

(c)               Soap (d) Polyethylene 

(ii)  The material utilized in the Solvay process and recovered from it is   

(a) Na2CO3 (b) NH3 

(c)               (NH4)2CO3 (d) NaHCO3 

(iii) The pore size of the membrane used in reverse osmosis is  

(a) 1.0 - 10.0 nm                (b) 0.1-1.0 nm 

(c)               0.15 -2.0 nm                  (d) > 0.1 nm 

(iv) The cleansing action of soap is due to the formation of: 

(a) Esters  (b) Micelles 

(c)               Scum (d) Acids 

(v) The lime-soda process works on the principle of: 

(a) Ion exchange (b) Precipitation 

(c)               Adsorption (d) Distillation 
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Question 2: Fill in the blank with correct answers [5 marks] 

Answer all the questions below: (5 x 1 = 5 marks) 

 

(i) The number of moles of Na₂CO₃ in 250,000 tons is ________________________. 

 

 

(ii) Sulphonic acid group is present in ___________________ ion exchange resin. 

 

 

(iii) In the reverse osmosis processes, the _______________________ pressure should 

be___________________________than the osmotic pressure. 

 

 

(iv) The residual hardness in the treated water from zeolite process is 

_______________________ ppm. 

 

 

(v) The grease or dirt part will be attracted towards _______________part of the 

detergents. 
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Question 3:   [7 marks] 

Hardness is caused by certain ions, and it is a major problem in industries mainly in scale 

formation and corrosion in boilers. The ions need to be calculated for the hardness and 

treated to soften the water for the industrial uses. 

1. Provide the chemical equation for the removal of temporary hardness of Mg and Ca 

from the water .                                         (2 marks) 

2. A water sample from a Cement industry in Seoul, South Korea had the following data: 

Ca(HCO3)2 = 47.8 mg/L, MgSO4 = 52 mg/L, MgCO3 = 64 ppm, CaCl2 =24.0 mg/L, KOH = 

1 ppm and Al(OH)3 = 2 ppm. Calculate the temporary, permanent and total hardness 

of the water sample.                                                        (5 marks) 
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Question 4:   [7 marks] 

The soda lime process is extensively used in municipal water treatment plants to supply portable 

water to civil society.  

1. Sketch the experimental set-up of hot soda-lime process. (2 marks) 

2. Explain the hot soda-lime process for softening of water. (3 marks) 

3. Mention any four advantages of hot-soda lime process. (2 marks) 
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Question 5:   [7 marks] 

(i) The manager of the laundry unit in snow-white detergents company demonstrated 

the usage of detergent to remove the grease on the worker’s uniform. If you were the 

manager, how would you explain the cleansing action of detergent on the dirty clothes 

with neat sketch.       (4 marks) 

(ii) Mention the three types of detergents based on molecular charges with their 

chemical structures.      (3 marks) 
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Question 6:   [9 marks] 

(i) Limestone is used as raw materials for the sodium carbonate production by Solvay 

process. Explain the industrial process of Na2CO3 production with neat diagram and 

necessary chemical equations.      (5 marks) 

(ii) A company in South Australia, called Penrice Soda Products Pty Ltd, produces 750 000 

tons per year of soda ash (sodium carbonate). How many tons of calcium carbonate 

are needed to produce this?        (4 marks) 

Take the overall equation as, CaCO3(s) + 2NaCl(aq) ➔ Na2CO3(aq) + CaCl2(aq) 
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MLO and Bloom’s Level of Complexity 

Q # MLO 
Addressed 

Complexity Level Mark Remark 

1 1,2,3 Knowledge, Apply, 
Analyze 

5 3 of 4 problems are required 

2 1, 2, 3 Knowledge, Apply, 
Analyze 

5  

3 1,5 Design/Create & 
Evaluate 

7  

4 2, 3 Apply & Analyze 7  
5 1, 3, 4 Understand, Apply & 

Evaluate 
7  

6 1, 3, 4 Analyse, Apply & 
Evaluate 

9  

 

 


