n National University
Science & Technolos

gy Laale—itallg polall

G lgaJl dap il Yloe 414
International Maritime College Oman

Final Exam
PT-TICHEM: INDUSTRIAL CHEMISTRY
Fall 2025

Points of attention:

For each question, the maximum earned points are specified in the question.

Write clearly! Answers that are not readable are not marked and don’'t earn marks!
All answers should be written in English using blue or black pens only.

Use the pencil only for diagrams and graphs.

Show all the calculation steps in the given space.

When finished, submit the question paper, together with the answer scripts and the
signed cover page to the invigilator.

o Any cheating/copying may result in an instant failing of the examination.

O O O O O O

Exam Duration: 2 hrs. 30 min. 40
Instructor’s Name: Dr. G. CHANDRASEKAR

Exam Date: 06/01/2026 10
Program: PE

Student Information

Name: ID:

Signature:

Invigilator

Initials: | | O Student ID checked

Time received: \ \




PT-TICHEM Final Exam Fall 2025

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

Answer all the questions below: (5 x1=5)marks

(i)

(iii)

Animal fatis used to prepare

(a) Detergents (b) Vegetable oil
(c) Soap (d) Polyethylene

The material utilized in the Solvay process and recovered fromitis

(a) Na,COs (b) NHs
()  (NH4)2COs (d) NaHCO;

The pore size of the membrane used in reverse osmosis is

(@) 1.0-10.0nm (b) 0.1-1.0 nm
(c) 0.15-2.0nm (d >0.1Tnm

The cleansing action of soap is due to the formation of:

(a) Esters (b) Micelles
() Scum (d) Acids

The lime-soda process works on the principle of:

(a) lonexchange (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 x1=5marks)

(i) The number of moles of Na,CO, in 250,000 tons is

(i) Sulphonic acid group is presentin 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

(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.

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(HCOg;), =47.8 mg/L, MgSO, = 52 mg/L, MgCO;= 64 ppm, CaCl, =24.0 mg/L, KOH =
1 ppm and Al{OH); = 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 Na,COj; production with neat diagram and
necessary chemical equations. (5 marks)

(i)  Acompanyin 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, CaCOg)+ 2NaClag) =@ NaCOjzpaq + CaClyag)
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IUPAC Periodic Table of the Elements

1 18
1 2
H He
hydrogen helium
10080 40025
+00002 2 Key: 13 14 15 16 17 00001
3 4 atomic number 5 6 7 8 9 10
Li | Be Symbol B C N 0 F Ne
lithium berylium name boron carbon nitrogen oxygen fluoring neon
694 90122 abridgedstandard 1081 12011 14.007 15,500 18908 2018
+0.06 00001 atomic weight 0402 0002 0001 £0.001 £0.001 0001
1 12 13 14 15 16 17 18
Na | Mg Al Si P S Cl | Ar
sodium | magnesium aluminium silicon phosphorus sulfur chioring argon
foon | soom 3 4 5 6 7 8 9 10 i 2| S | don | o | some | oo | so
19 20 21 2 23 24 25 26 27 28 29 30 Ell 32 3 M 35 36
K | Ca | Sc | Ti vV Cr | Mn | Fe | Co | Ni | Cu | Zn | Ga | Ge | As | Se | Br | Kr
potassium calcium scandium fitanium vanadium | chromium | manganese iron cobalt nickel copper zing gallium germanium arsenic selenium bromine krypton
30008 0078 4,956 e 0042 51906 5,938 55,845 5833 58603 63548 538 0.2 72630 gz 8471 70.804 83798
+0.001 £0.004 +0.001 +0.001 £0.001 0001 +0.001 +0.002 £0.001 0001 +0.003 002 0,001 0,008 0,001 £0.008 £0.003 0002
v 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr Y Zr | Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd | In Sn | Sb | Te I Xe
rubidium strontium yttrium zZirconium niobium | molybdenum | technetium | ruthenium rhodium palladium silvar cadmium indium tin antimony tellurium iodine xenon
85458 o782 85,906 91224 2906 95.95 101.07 10291 10642 107.87 11241 14.82 1871 12176 127.60 12680 131.29
+0.001 +001 0001 +0002 0001 +0.01 197] £0.02 +001 001 +0.01 001 +0.01 001 +001 £0.03 £0.01 001
55 56 57-71 72 73 74 75 76 T 78 79 80 81 82 83 8 8 86
Cs | Ba | ....| Hf | Ta | W | Re | Os | Ir | Pt | Au | HQ | TI | Pb | Bi | Po | At | Rn
caesium barium . hafnium tantalum tungstan rhenium osmium iridium platinum gold meroury thaliium lead bismuth polonium astating radon
13291 13733 17849 18095 18384 18621 19023 19222 19508 19697 20050 204.38 2072 20898
+001 +001 +001 £001 001 +001 +0.03 £0.01 002 +001 001 +0.01 £1.4 +001 o8] ?i0] [222]
87 88 104 105 106 107 108 109 10 111 112 13 114 115 116 17 118
Fr | Ra Rf | Db | Sg | Bh | Hs | Mt | Ds | Rg | Cn [ Nh | FI | Mc | Lv | Ts | Og
francium radium rutherfordium | - dubnium sgabangium bahrium hassium maeitnarium | darmstadtium | rogntgenium iparnici ihoni i i I i t i 0ganesson
[223) [226] [267] [268] o] E70 69 [z [281] [262] [285] [266] [200] [280) [293] [284] (2]
57 58 59 60 61 62 63 B4 65 66 67 68 69 70 71
La | Ce | Pr [ Nd [ Pm | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
lanthanum | cerium  praszodymium | neodymium | promethium | samarium | europium | gadoiinium | terbium | dysprosium | holmium erbium thuiium ytterbium Iitetium
13891 140.12 14091 Wa24 150,38 15195 15725 15893 18250 164893 16728 16893 173,05 17497
2001 0.0 2001 2001 [145] 002 +0.01 +0.03 001 +0.01 001 20,01 001 002 1001
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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 & 7
Evaluate

4 2,3 Apply & Analyze 7

5 1,3,4 Understand, Apply & 7
Evaluate

6 1,3,4 Analyse, Apply & 9
Evaluate
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