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Regulations and Syllabi for 2 years – 4 semesters Master of Technology (M. 
Tech.) Degree in Oil Technology of Chemical Technology, University of 
Calcutta. 
 

1. A candidate who has passed the B. Tech. in Chemical Technology with specialization in Oil 

Technology or an equivalent examination recognized by the University of Calcutta shall be 

eligible for admission to the Master of Technology (M. Tech.) course in Oil Technology. 

2. The duration of the M. Tech. course shall be of two academic years and the examination 

shall be held in four semesters (two semesters in each academic year). 

3. A candidate shall be eligible to sit for the examination provided he/she pursues a regular 

course of studies in the Department of Chemical Technology and attends at least 65% of the 

working days in both theoretical and practical classes in each semester. 

4. M. Tech. First Semester examination shall ordinarily commence at the end of six months. M. 

Tech. Second Semester examination shall ordinarily commence after six months of the M. 

Tech. First Semester examination. M. Tech. Third Semester examination shall ordinarily 

commence after six months of the M. Tech. Second Semester examination. M. Tech. Fourth 

Semester examination shall ordinarily commence after six months of the M. Tech. Third 

Semester examination. 

5. A candidate for the M. Tech. in different semesters examination shall be examined in the 

subjects mentioned hereunder. 

6. The credit based examination system will be followed for all Semester examinations. The 

Semester wise credit points are as follows: 

 

Semester I II III IV TOTAL 

Credits 20 20 20 20 80 

 

All theoretical and laboratory/practical papers will have a total 100 marks. Generally the 

credit points of theoretical and practical papers are 4 each. However different credit point 

may be assigned to some subjects involving project work and design etc., the detailed 

structure with credit points is given in Schedule-I. The total marks for the Four Semester M. 

Tech. Examination in Oil Technology shall be 2000. 
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7. Each theoretical paper carrying 100 marks (4 Credits) shall be a minimum of 60 hours 

duration spread over each semester session.  

8. The duration of semester examination for each theory paper is three hours. 

9. Research Project (Thesis) shall be assigned to a candidate at the beginning of Third 

Semester. He/she shall work on the assigned problem in a departmental laboratory under the 

guidance of a teacher of the department. However, a candidate may also be allowed to work 

on the assigned problem under the joint guidance of a teacher of the department and a person 

from a Research Institute/Industrial Organisation of repute if approved by the Board of Post-

Graduate Studies. He/she shall prepare and submit three type- written and bound copies of 

the thesis on his/her project work to the Head of the Department of Chemical Technology at 

least two weeks before the commencement of M. Tech. Fourth Semester Examination to 

make him/her eligible to sit for the examination. 

10. The total marks obtained in each subject whether theory or practical will be converted into 

grade points. The Semester grade sheets and transcripts of the first three semesters will have 

only credits, grades, grade points and SGPA. The final grade sheets will have only credits, 

grades, grade points, SGPA as well as CGPA and the total marks obtained out of 2000. The 

performance grading will be considered as follows: 

 

Grades Marks % Grade points 

Ex 90 and above 10 

A 80-89 9 

B 70-79 8 

C 60-69 7 

D 50-59 6 

F (Fail) 49 and below NIL 

 

11. Eligibility of success/failure in a Semester Examination: 

a) The student has to secure at least 50% or above marks (e.g. Grade-D) in each theoretical, 

practical papers and viva-voce individually in order to pass the examination. 
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b)  If a student fails in more than two subjects having total credits more than 8, he/she will 

have to repeat the whole Semester and will not be allowed to continue his studies to the 

next Semester classes. The student will eventually face a year loss. 

c)  If a student fails in less than two subjects amounting 8 credits or less in a Semester but 

earns rest of the credits, he/she will be allowed to continue to the next Semester, provided 

that total of such backlog credits within the entire course period of four semesters is 16 

or less. [Example: In the first and second Semesters, one has to earn at least 20 - 8= 12 

credits; this may vary in other Semesters] 

d)  Supplementary examinations of all papers of present Semester will be arranged soon 

after the publication of results of regular examinations of the present Semester. If the 

candidate fails to clear the supplementary paper(s), he / she will get another chance to 

clear the same in the corresponding semester in the next academic session. 

e)  Removal from a course: If a student fails to pass the same Semester examination two 

times, she/he will have to leave the course. To acquire 80 credits in 4 Semesters, a 

student will have to utilize all the allowed chances within four years (i.e. 8 consecutive 

Semesters). 

f)  Eligibility for a Degree: The total credits for M. Tech. courses are 80 for a 4 semester 

course. Thus a student who successfully could earn 80 credits in 4-Semester (i.e. 2-year) 

course would be eligible for a M. Tech. Degree in Oil Technology. 

12. Eligibility to appear for additional Semester Examination 

a) A student who does not appear in some or all the examinations in a Semester for 

representing the University in sports, cultural activities, NSS or any other reason 

considered valid under exceptional circumstances and to the satisfaction of the Head of 

the Department and subsequently Head of the Institute is eligible to appear for additional 

examination within three months and may continue in the next Semester courses.  

b) If a candidate discontinues his/her studies after any individual semester examination 

he/she will be allowed to appear at the next M. Tech. semester examination in the 

following two years from the date of M. Tech. semester examination, the candidate 

appeared last after getting prior approval from PG Board of Studies. 
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13. Calculation of SGPA and CGPA and award of Degree: 

a) Each Semester Grade point average is calculated by dividing the sum of products of 

Grade point and course credit by sum of all course credit in the Semester. 

SGPA = CG/C 

Where, G is grade and C is credit for a paper/subject. 

Similarly CGPA can be calculated using the same formula considering all subjects and 

credit for all Semesters taken together. 

Though grade in a particular subject will be obtained by conversion of absolute marks 

obtained in that subject, the Grade Sheet will however have no mention of marks and it 

would show only grades and SGPA. 

b) All successful candidates will be issued consolidated Grade Sheets (having CGPA) 

together with 4th Semester Grade Sheet (having SGPA) along with the consolidated marks 

in 4 semesters. They will be awarded the Degree Certificate in the following format.  

 

UNIVERSITY OF CALCUTTA 

SEAL 

 

The Degree of Masters of ------- Engineering/Technology has been awarded to Sri/Smt ---- after 

successful completion of the course whose final Semester Examination was held on --- . He/She 

has been placed in the --- Class. 

 

 Senate House       Vice Chancellor 
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Course Structure and Syllabus for  

2-years 4-semester M. Tech. Course  
in Oil Technology 

 

Schedule - I 

1st Semester: 

Paper 
No 

Sub Code Subject Periods Cr Marks 
L T P IA UE TM 

Theory 
I CHT101 Process Modeling and Simulation 4 1 - 4 - 100 100 

II OLT102 Technology of Fats and Fat Based 

Products 

4 - - 4 - 100 100 

III OLT103 Technology of Surface Coating 4 - - 4 - 100 100 

Practical 
IV CHT104 Computer Application in Chemical 

Industries 
- - 4 4  100 100 

V OLT105 Oil Technology Laboratory I - - 4 4  100 100 

  Total 12 1 8 20  500 500 

 

2nd Semester: 

Paper 
No 

Sub Code Subject Periods Cr Marks 
L T P IA UE TM 

Theory 
VI CHT201 Optimization 4 1 - 4 - 100 100 

VII OLT202 Technology of Fat Based Surfactants  4 - - 4 - 100 100 

VIII OLT203 Technology of Essential Oils 

 

4 - - 4 - 100 100 

IX OLT204 Oil Technology 4 - - 4 - 100 100 

Practical 
X OLT205 Oil Technology Laboratory II - - 4 4 - 100 100 

  Total 16 1 4 20 - 500 500 
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3rd Semester: 

Paper 
No 

Sub Code Subject Periods Cr Marks 
L T P IA UE TM 

XI OLT301 a. Project Feasibility – Report - 3 8 8 - 200 200 

b. Project Feasibility – Viva Voce - - - 4 - 100 100 

XII OLT302 Seminar - 3 - 4 - 100 100 

XIII OLT303 General Viva Voce - - - 4 - 100 100 

  Total - 6 8 20 - 500 500 

 

 

4th Semester: 

Paper 
No 

Sub Code Subject Periods Cr Marks 
L T P IA UE TM 

XIV OLT401 a. Research Project – Thesis - 5 10 15 - 400 400 

b. Research Project – Viva Voce - - - 5 - 100 100 

  Total - 5 10 20 - 500 500 

 

Total Credit Point: 20 + 20 + 20 + 20 = 80; Grand Total: 2000 

IA: Internal Assessment; UE: University Examination; TM: Total Marks 

 

 

NB. Both Research Project assignment and the Project Feasibility assignment will be allotted 
at the beginning of 3rd Semester. The Research Project assignment to be evaluated at the end 
of the 4th Semester while Project Feasibility assignment to be evaluated at the end of 3rd 
Semester.  
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SYLLABI  OF  2 YEARS (FOUR SEMESTER)  M.TECH. COURSE IN  

OIL TECHNOLOGY 

First Semester 

Paper I   
Course CHT 101        100 Marks/ 4 credits 
Process Modeling & Simulation 
Module 1: Mathematical Modeling  Fundamentals: Art of modeling, laws, assumptions, degrees 
of freedom, consistent modeling, synthesis, analysis and optimization. General purpose 
modeling, specific purpose modeling, scientific modeling, engineering modeling. 
Module 2: Models of equipment, unit operation/unit process; material & energy balance, 
property relations, Constraints, steady state and unsteady state models. Specific Equipment 
Design models: Batch reactor, continuous tank reactor, Continuous tubular, catalytic reactor, 
heat exchanger, Distillation column. 
Module 3: Plant modeling, stream variable and stream properties, tear stream and tear variable, 
modular approaches: sequential, simultaneous  and equation solving approaches. Sequencing and 
ordering of solving equations. 
Plant modeling: A plant with/without a recycle stream, plant with controlling elements. 
Module 4: Solution algorithm and flow chart development for various mathematical models. 
Computer simulation: Programming languages, sequences and algorithm development.   
Specific simulators: Binary distillation column, Heat exchanger, reactor, flasher. 
Plant flowsheeting: Three CSTR in series, Propylene dimerization plant, sulfuric acid plant, etc. 
 

Paper II   
Course OLT 102        100 Marks/ 4 credits 
Technology of Fats and Fat Based Products 
Module 1: Genetically modified oils and their properties and applications, Single cell lipids: 
their production and applications. Valuable products from oils by microbial fermentation 
technology. Production of enzymes in lipid processing. 
Module 2: Biotechnology in refining fats and oils (biodegumming, biorefining, biobleaching, 
etc). Biotechnology in processing fats and oils to produce oleochemicals and derivatives, 
(biohydrolysis, bioalcoholysis, bioesterification, biooxidation, biepoxydation) with isolated 
enzymes and whole cell microbes. Enzymatic interesterification of fats and oils and other fatty 
materials 
Module 3: Modifications to produce specialty fats (structured fats, nutraceuticals, and 
confectionary).  Metathesis and co metathesis reactions of fats and oils and their application in 
oleo chemical industry. Hydroformylation reaction, decarboxylation, cracking of fatty acids and 
fatty acid esters. 
Telomer acids and their applications. Fat substitute and their nutritional significance. Stability 
and frying characteristics of natural and modified fats. Recent trends in dietary fats and dietary 
guidelines. Modern techniques for analysis of oils and fats and their derived products. 
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Module 4: Modern trends in extraction of oils and fats, Supercritical extraction technology in 
processing oil bearing materials.   
Membrane technology in processing fats and oils. 
Liquid – liquid extraction technology in processing of oils and fats.  
Wipe film evaporation process technology in producing oils & fats. 
Nanotechnology in processing fats and oils, proteins and polysaccharides for edible and 
industrial applications. Encapsulation technology and its application.  
 

Paper III   
Course OLT 103        100 Marks/ 4 credits 
Technology of Surface Coating 
Module 1: Modern development in binder systems, recent development in clear & pigmented 
coatings, thermosetting acrylics, epoxy modified phenolic resins, hudroxylated acrylic resins, 
polyesters, polyurethane, modified alkyd resins, group transfer polymerization, microemulsion & 
inversed microemulsion polymerization.  
Module 2: Interpenetrating polymer network system, control & optimization of coating process, 
Zn-rich epoxy primers, Etch primers, primer surfaces, coil coating, curtain coating, flow coating. 
Modern analytical aspects & coating specification. Copolymer and copolymer systems, 
copolymer composition equation, monomer reactivity ratio, water borne coating.  
Module 3: Mechanism of corrosion, recent development in coating system to prevent corrosion. 
Module 4: Biotechnology in coating industry 
 

Paper IV   
Course  CHT 104        100 Marks/ 4 credits 
Lab.-1 
Computer Applications in Chemical Industries 
Writing computer program to solve complex design and modeling problems like heat 
exchangers, flashers, reactors, distillation columns, plant simulation problems etc. 
 

Paper V   
Course  OLT 105        100 Marks/ 4 credits 
Lab.-II 
Oil Technology Lab. I 
Oils and Fats: Enzymatic inter esterification of fats and oils to vanaspati substitute, bakery fats, 
coco butter substitute etc. enzymatic esterification and trans esterification to produce esters, 
emulsifiers, wetting agents. Preparation of modified lecithin by fractionation, enzymatic 
interesterification etc. Biorefining of fats and oils and recovery of glycerols. Preparation of 
biodiesel and its characteristics. Preparation of single cell oils for GLA and PUFA. 
Processing of oil mills to produce protein and dietary fiber by enzymatic and nonenzymatic 
hydrolysis, processing of refinery byproducts like fatty acid distillates, deodorizer distillates to 
produce value added products. 
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Second Semester 

Paper VI   
Course  CHT 201        100 Marks/ 4 credits 
Optimization 
Module 1: Indroductory concepts : Objective function, single valued function, multivalued 
function, non-linear function, linear function, stationary point, relative and absolute extreme, 
convex, concave and unimodal functions, gradient reduction method,  jacobian and hessian 
matrix.  
Module 2: Optimization of univariate system using analytical method. Search techniques, 
quadratic interpolation, cubic interpolation. Optimization of multivariate unconstrained system 
using. 
Module 3: Search techniques. First order methods and second order methods. Optimization of 
multivariate constrained systems using Lagrange multipliers, penalty function, linear 
programming and non-linear programming.  
Module 4: Computer programming of optimization of specific problems related with chemical 
industry. 
 

Paper VII   
Course  OLT 202        100 Marks/ 4 credits 
Technology of Fat Based Surfactants 
Module 1: Recent development of surfactant technology, surface activity properties of anionic, 
cationic, nonionic and ampholytic surfactants, including biosurfactants, in aqueous & non 
aqueous media. Silicone surfactants, Gemini surfactants, fluorinated surfactants, polymeric 
surfactants. 
Module 2: Physicochemical aspects of micellization, solubilization, wetting, leveling, foaming, 
emulsification, dispersion, detergency etc. solvent properties of surfactants solution, polymer 
surfactants interaction, visco-elustic properties of surfactants. Role of surfactants in different 
process units.  
Module 3: Concept of HLB, PIT, CER, micro emulsion, multiple emulsion system, 
nanoemulsion system. Polymerisable surfactants, enzymatic surfactants, cleavable surfactants. 
Role of various surfactants used in pigment dispersion & mechanism. 
Module 4: Surfactants used in pigment modification, biological properties of surfactants. 
Dermatological activity, toxicity, bactericidal effects, biodegradation, waste water purification 
etc. modern analytical techniques and specifications of surfactants. 
 

Paper VIII   
Course  OLT 203        100 Marks/ 4 credits 
Technology of Essential Oils 
Module 1: Biotechnology in producing essential oil-bearing materials of improved oil content 
and composition. 
New methods for extraction of essential oils (liquid and super critical gases, enzymatic 
extraction). 
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Module 2: Manufacture of synthetic perfumery ingredients like cyclohexadiene, flower and 
woody flovours, sandal wood oil, chromans and isochromans etc by chemical route. 
Module 3: Perfume technology (theory and practice), blending of perfumes. 
Perfumery biotechnology (synthesis of perfumery chemicals by microbial enzymes both isolated 
and whole cell microbes). 
Module 4: Modern analytical techniques, specification related to essential oils and derived 
products. 
 

Paper  IX  
Course  OLT 204        100 Marks/ 4 credits 
Design, Process equipment and control – related to oil processing industry 
Module 1: Design, process equipment and control, cost and effluent control in oil and fat based 
industries. Design aspects (material and energy balance, reactor design, plant layout). 
Module 2: Process equipments and control. Cost aspects (estimate of total cost of extraction, 
refining, hydrogenation, interesterification, fractionation, fats splitting, resin production, 
production of paints, soap, detergent, essential oils.). 
Module 3: Feasibility studies on extraction of particular oils and production of different edible 
and industrial fats products. 
Module 4: Effluent control (refining plants, extraction plants, soap plants etc). 
 

Paper  X  
Course  OLT 205        100 Marks/ 4 credits 
Lab. III 
Oil Technology Lab. II 
Surfactants and Essential Oils:    

A. Surfactants:   
Technical analysis of various industrial surfactant composites. 
Preparation of different types of soaps and synthetic surfactants and their application 
properties e.g. foaming, wetting etc., preparation of metallic soaps and their utilization in 
grease and lubricant formulations. 
Isolation and evaluation of some naturally occurring surfactants like soap nuts, etc. 
Determination of various physical properties of cationic, anionic and nonionic surfactants 
like HLB,PIT, etc. instrumental method of analysis of anionic, cationic ,nonionic and 
amphoteric surfactants, synthesis and evaluation of various types of co surfactants and 
additives. 
Preparation and evaluation of biosurfactants. 
 

B. Essential oils: 
Isolation of essential oil and their characterization by chemical methods and by 
chromatographic techniques. 
Preparation of synthetic perfumery materials by chemical and biotechnological routs. 
Blending of perfumes, selection of surfactants in cosmetic formulations, analysis of 
commercial cosmetic personal care products by chemical and instrumental methods, 
utilization of herbal materials in cosmetic products 
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Third Semester 
 
Paper XI   
Course OLT 301       (200+100) Marks/(8+4) credits 

a) Project Feasibility       
Each student shall be required to submit two bound type written copies of a project report on a 
proposed chemical plant manufacturing product/products related to one’s course/subject to be 
worked out under the supervision of a faculty member. The report shall include mass and energy 
balances, type and capacity of equipment selected and recommended, plant layout, feasibility 
analysis highlighting market survey, pattern of assistance available from the central and state 
government agencies, bank and financial institutions. Assistance for technology, raw materials, 
finance. 
Legal obligation. 

b) The student is to appear in a Viva-Voce examination. 

Paper XII  
Course OLT 302        100 Marks/4 credits 
Seminar         
Each student will be required to prepare and submit an assay or review paper on selected 
technological topic related to subject under the supervision of a faculty member. He/She shall 
give a talk based on his/her paper before the Seminar. The attendance in the seminar is 
compulsory for all the students. 
 

Paper XIII 
Course OLT 303        100 Marks/4 credits 
General Viva Voce      
 

Fourth Semester 
 
Paper XIV 
Course OLT 401      (400+100) Marks/ (15+5) credits 
Research Project 

(a) Each student shall be required to carry out under the supervision of a faculty member 
original investigation on an industrial problem related to subject. He/She shall submit 
three type-written bound copies of thesis embodying the results of his/her investigations   

(b) The student shall defend his/her thesis in a viva-voce examination. 
 

 


