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

Answer all the questions below: (5x1=5marks)
(i) Selectthe product showed below is obtained from saponification reaction.

(a) H,SO, (b) Sodium carbonate

(c) Ammonia (d) Soap

(i) The valuable byproduct obtained from saponification process is

(a) Glycerol (b) Sodium hydroxide

(c) Surfactant (d) Citric acid

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

(a) 1.0-10.0 nm (b) 0.15-2.0 nm

(c) 0.1-1.0 nm (d) >0.1nm

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

(a) Esters (b) Scum
(c) Micelles (d) Acids
(v) The lime-soda process works on the principle of:
(a) lon exchange (b) Adsorption
(c) Precipitation (d) Distillation
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Question 2: Fill in the blank with correct answers

Answer all the questions below:

(i Quaternary ammonium hydroxide group presentin

[5 marks]
(5 x1=5marks)

ion exchange

resin.

(i) The calcium carbonate equivalence of 500 mg of MgSQO., is

mg/L.

(iii) Alum is used as in the water treatment.

(iv) Soft water is produced from zeolite process by the exchange of Ca*, Mg2+ ions

with ion.

(v) The soft soap specially used for babies is produced by using

alkali.
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Question 3: [10 marks]

Thermax Limited produces steam for their unit operations using underground. The water
analysis reports revealed that the water contains MgSQO,, Ca,C0O;, MgCl,, Mg(HCO;), and

CaCl;and Sr(OH).. From this information answer the following questions,

(i) Designtheion exchange resin reactor to remove the cations and anions. (2 marks)
(i) Explain briefly to remove the cations and anions present in the ground water with
suitable chemical equations. (3 marks)

(iii) Calculate the temporary, permanent, and total hardness from water analysis data as

given below. (5 marks)
S.No. Components Concentrations

1. Mg(HCO3), 35.8 mg/L

2. MgSO, 19 mg/L

3. CaCl, 12 ppm

4. CaCOs 38 ppm

5. MgSO, 44.0mg/L

6. Sr(OH). 1 ppm

Page 4 of 11



PT-TICHEM Final Exam Fall 2025

Page 5 of 11



PT-TICHEM Final Exam Fall 2025

Question 4: [10 marks]
The manager of the laundry unit in shnow-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,

(i) Explainthe cleansing action of detergent on the dirty clothes with neat sketch. (4 marks)

(ii) Draw the structure of bio-degradable and non-biodegradable detergents structures.
(8 marks)

(iif) Demonstrate the synthesis method of soap used for babies with their chemical

structures. (83 marks)
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Question 5: [10 marks]

(iii)

Limestone is used as raw materials for the sodium carbonate production by Solvay
process.
In the process, why 0°C is maintained during the addition of CO,, Ammonia and NaCL.
(1 mark)
Provide the complete chemical equations on heating the compounds as shown below.
CaCO; = (2 marks)
NaHCO;=> (2 marks)
A company in South Australia, called Penrice Soda Products Pty Ltd, produces 850 000
tons per year of soda ash (sodium carbonate). How many tons of calcium carbonate
are needed to produce this? (5marks)

Take the overall equation as, CaCOg)+ 2NaClag) =@ NaCOjzpaq + CaClyag
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IUPAC Periodic Table of the Elements

1 18
1 2
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Li | Be Symbol B C N 0 F Ne
lithium berylium name boron carbon nitrogen oxygen fluorine nean
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30008 0078 4956 47857 50842 51906 54,938 55,845 5033 58693 63548 65,38 69723 263 492 78471 79.904 83798
+0001 +0.004 +0.001 +0001 £0.001 0001 +0001 £0.002 £0.001 0001 +0.003 042 0,001 +0.008 +0.001 £0.008 £0.008 0002
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caesium barium * | hafnium tantalum tungsten rhenium osmium iridium platinum gold mercury thallium lead bismuth polonium aslatine radon
13281 13733 17849 18095 18384 18621 190.23 19222 19508 106.97 2005 204,38 2072 208,08
£001 001 +001 £001 1001 +0.01 +0.03 001 002 001 £001 1001 £1.4 +001 208 210] 1222]
87 88 104 105 106 107 108 109 110 111 12 13 114 115 116 17 118
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MLO and Bloom’s Level of Complexity

Q# MLO Complexity Level Mark Remark
Addressed

1 1,2,3 Knowledge, Apply, 5 3 of 4 problems are required
Analyze

2 1,2,3 Knowledge, Apply, 5
Analyze

3 1,5 Design/Create & 10
Evaluate

4 2,3 Apply & Analyze 10

5 1,3,4 Understand, Apply & 10
Evaluate
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