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Shroff S.R. Rotary Institute of Chemical Technology 

 

Teaching Scheme for 

Fourth Year Bachelor of Chemical Technology 

Semester-VII (Chemical Technology)  Structure 
 

 
Category of Course 

Code 

No. 

 
Course Title 

Hours Per 

Week 
Total 

contact 
hrs/ week 

 
Total 

Credits 

 
E 

 
M 

 
I 

 
V 

Total 

marks 
L T P 

 

Professional Core 
Course 

CT2401 
Principles of Process 

Equipment Design 
3 0 2 5 4 70 30 20 30 150 

 
CT2402 

Chemical 

Engineering 

Thermodynamics 

 
3 

 
0 

 
0 

 
3 

 
3 

 
70 

 
30 

 
0 

 
0 

 
100 

 
Professional Elective 

Course 

CT2403- 

06 

Specialized 

Subjects-I 
3 0 2 5 4 70 30 20 30 150 

CT2407- 

10 

Specialized 

Subjects-II 
3 0 0 3 3 70 30 0 0 100 

Open Subject 
CT2411- 

12 
Open Elective-I 3 0 0 3 3 70 30 0 0 100 

Project work, seminar 
and internship in 

industry 

 

MH2401 
 

Summer Internship 
 

0 
 

0 
 

0 
 

0 
 

3 
 

0 
 

0 
 

20 
 

80 
 

100 

Total 
19 20 350 150 60 140 700 

 

 

Specialized Subjects-I 

Category of Course Code No. Course Title 

Pharma. Tech CT2403 Pharmaceutical Formulation Technology-II 

Dyes & Pig. Tech CT2404 Evaluation & Testing of Dyes & Pigments 

Pol & Rub. Tech CT2405 Testing of Polymer & Rubber 

Glass Tech CT2406 Physical Ceramics 

Specialized Subjects-II 

Pharma. Tech CT2407 Pharmaceutical Drug Delivery and Biotechnology 

Dyes & Pig. Tech CT2408 Industrial Applications of Pigments 

Pol & Rub. Tech CT2409 Polymer Characterization Concepts 

Glass Tech CT2410 Advanced Ceramics 

 

Open Elective-I 
CT2411 Renewable Energy Sources 

CT2412 NPTEL Course 
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Semester-VIII (Chemical Technology) Structure 
 

 

Category of Course 
Code 

No. 

 

Course Title 

Hours Per 

Week 

Total 

contact 

hrs/ week 

 

Total 

Credits 

 

E 

 

M 

 

I 

 

V 
Total 

marks 
L T P 

Professional Core 
Course 

CT2413 
Process Modelling 

and Simulation 
3 0 2 5 4 70 30 20 30 150 

Professional Elective 
Course 

CT2414- 

17 

Specialized 

Subjects-III 
3 0 0 3 3 70 30 0 0 100 

Open Subject 
CT2418- 

19 

Open Elective-II 
3 0 0 3 3 70 30 0 0 100 

Project work, seminar 
and internship in 

industry 

 

MH2402 
 

Project 
 

0 
 

0 
 

18 
 

18 
 

9 
 

0 
 

0 
 

100 
 

100 
 

200 

Total 29 19 210 90 120 130 550 

 

 

Specialized Subjects-III 

Category of Course Code No. Course Title 

Pharma. Tech CT2414 Validation and Regulatory Requirements 

Dyes & Pig. Tech CT2415 Nanotechnology in Colorant Industry 

Pol & Rub. Tech CT2416 Recycling of Polymer & Rubber 

Glass Tech CT2417 Refractories-II 
 

Open Elective-II 
CT2418 Process Optimization 

CT2419 Introduction to Sustainable Engineering 

 
A. Course Code and Definition 

 

Course Code Definitions 

L Lecture 

T Tutorial 

P Practical 

E Theory External Examination Marks 

M Theory Internal Examination Marks 

I Practical Internal Examination Marks 

V Practical External Examination Marks 
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Shroff S.R. Rotary Institute of Chemical Technology 
 

Semester: VII 

 
Type of course: Professional Core Courses 

 

Prerequisite: The student should have basic understanding of Unit Operations of 

Chemical Engineering and also knowledge of various subjects like fluid mechanics, heat 

transfer and mass transfer & mathematics. 

 

Rationale: Equipment design involves modifications and additions to existing plants or 

creating design layouts of plant / equipment. It has been observed conclusively that 

practice in using the reference literature and software has helped the students to secure jobs 

and also to perform better in profession. 

 

Teaching and Examination Scheme: 

 

Teaching Scheme Credits Examination Marks 
Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE (E) PA (M) ESE (V) PA (I) 

3 0 2 4 70 30 30 20 150 

 

Content: 

 

Sr. 

No. 
Content 

Total 

Hrs. 

SECTION-A 

1 Introduction to Process Equipment Design Criteria and factors for design, 

need for design, basic considerations in equipment design, nature of 

design, types of process, codes and standards, factor of safety, degree of 
freedom and design variables. 

03 

2 Process design of piping, Fluid moving devices: Introduction, Process 

design of piping, NPSHA &NPSHR, Power required by pump, Evaluation 
of Centrifugal pump performance when handling viscous liquids, Power 

required in Fan, Blower and adiabatic compressor. 

07 

3 Process design of Heat exchangers: Shell & Tube heat exchangers, 

Functions of various parts of shell & Tube Heat exchanger, General 

design method of shell & tube heat exchanger, Process design of without 

phase change heat exchanger, Process design of condenser, Criteria of 

selection for Horizontal and vertical condenser, Process design of 

Reboilers 

10 
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List of Practical: 

1. Symbols of Equipment & Piping 
2. Types of Shell & Tube Heat Exchanger. 

3. TEMA Designation. 

4. Types of Distillation Column. 

5. Types of Reactor. 
 

Course Outcomes: 

After learning this course, students will be able to: 
 

CO No. CO statement 

CO-1 Build a bridge between theoretical and practical concepts used for designing 
the equipment in any process industry. 

CO-2 Create understanding of equipment design. 

CO-3 Review the importance of design concepts in process industry. 

CO-4 Interpret the basic fundamentals of process plant and equipment design. 

CO-5 Build a skill to evaluate design parameters of equipment. 

CO-6 Solve various problem of designing of equipment. 

 

List of Open-Source Software/learning website: 

Reference to NPTEL lectures can be made for a better understanding regarding Process 

design of equipment under different conditions. 
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Shroff S.R. Rotary Institute of Chemical Technology 
Semester: - VII 

Type of course: Professional Elective Course 

Prerequisite: Basic Knowledge of Dyes & Pigment is required. 
 

Rationale: The main objective of this subject is to study the basic knowledge of dyes 

and pigment analysis. This is applied in of various types of dyes, pigments and allied 

industries. This subject provides fundamental knowledge of various types of Dyes & 

Pigments analysis to be performed in industries. 

 

Teaching and Examination Scheme: 

Teaching Scheme Credits Examination Marks Total 

Marks L T P C Theory Marks Practical Marks 

ESE (E) PA (M) ESE (V) PA (I) 

3 0 2 4 70 30 30 20 150 

 

Content: 
 

Sr. 

No. 

Content Total 

Hrs. 

SECTION-A 

1 Basic Concepts and Advancements in Testing: Specifications and 

standards, Purpose of specifications 
08 

2 Gravimetric analysis of Pigments: Hiding power, oil absorption, specific 

gravity, bulking value, reducing power, tinting strength, fastness 

properties such as resistance to light, heat, water, chemicals, bleeding 
etc. corrosion resistance, toxicity of pigments etc. 

 
10 

3 Sophisticated Instrumental analysis of Pigments:   Crystal structure, 
particle size, shape and distribution, refractive index, thermal stability etc. 

10 

SECTION-B 

4 Analysis of Dyes & Inter-mediates: Colour fastness, Light fastness, 

sublimation  fastness, Paper Chromatography, Thin Layer 
Chromatography, Column Chromatography etc. 

 

08 

5 Sophisticated Instrumental analysis of Pigments: Colour Matching 

Spectrophotometer, UV-visible Spectrophotometer etc. 
08 

6 Health and Safety Aspects: Introduction, Toxicology and Toxicity 
Assessments; Acute Toxicity, Sensitization, Mutagenicity, 

Carcinogenicity, Metabolism of Dyes. 

 

08 

mailto:admin@upluniversity.ac.in


mailto:admin@upluniversity.ac.in


mailto:admin@upluniversity.ac.in


UPL UNIVERSITY 

OF 

SUSTAINABLE TECHNOLOGY 

(Established under Gujarat Private Universities Act, 2009) 

Bachelor of Engineering 

Subject Code: CT2405 

Subject Name: Testing of Polymer & Rubber 

Add: Block No: 402, Ankleshwar-Valia Road, AT & PO: Vataria, Ta: Valia, DIST: Bharuch-393135, Gujarat (India) 

Email: admin@upluniversity.ac.in, Website: upluniversity.ac.in, Tel: +91-9712177799, Mob: 9727745875/76 

 

 

 

Shroff S.R. Rotary Institute of Chemical Technology 

 
Semester: - VII 

Type of course: Professional Elective Course 

Prerequisite: Student should know the basics of polymer and rubber material and its 
properties and structures. 

Rationale: The main objective of this subject is to provide the knowledge about the 

different polymer and rubber testing methods. 

Teaching and Examination Scheme: 

 

Teaching Scheme Credits Examination Marks Total 

Marks L T P C Theory Marks Practical Marks 

ESE (E) PA (M) ESE (V) PA (I) 

3 0 2 4 70 30 30 20 150 

 

Content: 
 

Sr. 

No. 

Content Total 

Hrs. 

SECTION-A 

1 Introduction: Basic Concepts and Advancements in Testing, 
Specifications and standards, Purpose of specifications. 

08 

2 Structural Evaluation of Polymers- Principles, theories & applications to 

polymers system with suitable illustration of the following techniques: 

Fourier transform infrared spectrometry, Ultraviolet Visible 

spectrometry, Nuclear magnetic resonance spectrometry, Mass 
spectrometry, X-ray diffraction spectrometry, Gas chromatography. 

 
 

10 

3 Determination of Viscosity- Polymer solutions & polymer melts: Their 

significance, application to polymers using different viscometers. 

Determination of viscoelastic properties of polymers & rubbers. Testing 

of Rubber Compounds by Mooney viscometer and Determination of 

vulcanization properties by ODR and MDR. 

 
 

12 

SECTION-B 

4 Material Characterization Tests: Melt flow rate, Rheometer, Dilute 

solution Viscosity of Polymers. Tests for Elevated Temperature 

Performance: Heat deflection temperature, Vicat softening temperature. 

Thermal Analysis Techniques: DSC, TGA, TMA and DMT & their 

applications to polymers with suitable examples 

 
 

10 

5 Electrical Properties- Surface volume resistivity, Breakdown voltage. Arc 

resistance,   Ten   Delta,   etc.   The   theory   behind   these   phenomena, 
application to polymers & evaluation., Mechanical properties : Their 

 

10 
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Shroff S.R. Rotary Institute of Chemical Technology 

Semester: VII 

Type of course: Professional Elective Course 

Prerequisite: The students should have a clear concept on fundamentals of 

ceramics, geology and materials sciences that will help them to have an easy grasp 

of the subject. 
 

Rationale: The main objective of this subject is to offer an overview over the 

fundamentals and basics of glass and ceramic materials, the raw feed materials for 

batch preparation, their availability, their properties, their beneficiation processes, 

process of recovery and their application. 

 

Teaching and Examination Scheme: 

 

Teaching Scheme Credits Examination Marks 
Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE (E) PA (M) ESE (V) PA (I) 

3 0 2 4 70 30 30 20 150 

 

Content: 

 

Sr. 

No. 
Content 

Total 

Hrs. 

SECTION-A 

1 Ceramic crystal structures : Corrundum , Wurtzite , Zinc blende, Rocksalt , 

Perovskite and Spinel structure etc. Atomic Mobility, Diffusion & Diffusivity, 

Laws of Diffusion , Diffusion in solids, Controlling diffusivity . Nernst- 

Eistein equation. Temperature & impurity dependence of diffusion. Diffusion 

in crystalline oxides, Dislocation. Boundary & surface diffusion. 

10 

2 Phase Transformations: Formal theory of transformation kinetics with 

examples. Spinodal decomposition. Thermodynamics & kinetics of nucleation 

& growth. Grain Growth, Sintering & Vitrification: Sintering - Single & 

multiphase Study of sintering - Kinetics, mechanisms of mass transport. 

Sintering variables, Sintering aids .Recrystallization & grain growth. 

Abnormal grain growth. Sintering vis-à-vis Vitrification. Sintering with a 

reactive liquid. Pressure sintering & hot pressing. Secondary phenomena. 

Firing shrinkage. 

10 

3 Microstructure & Characterisation: Features in microstructures. 10 
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List of Practical: 
 

1. Powder Preparation -- Crushing fireclay grog. Size separation of grog. 

2. Characterisation of different clays -- Ball clay, Plastic clay etc. 

3. Determine grain B.D., Grain porosity, Grain Sp. Gr., Tap density of ceramic 

materials 

4. Body preparation with Temporary binders (Dextrin, Starch etc.) and Ceramic 

binders. 

5. Study of effect of Composition, Forming pressure & Firing temperature on some 

properties of refractory bricks. 

6. Testing of various important properties of refractories as per IS 

7. Refractory corrosion test 

8. Fabrication of some high alumina & basic bricks 

 

Course Outcomes: 
 

After learning this course, students will be able to: 
 

CO No. CO statement 

CO-1 To express their technical knowledge over fundamentals of the subject 

CO-2 To understand the difference in raw materials of different kinds of ceramic 
materials and products 

CO-3 To be able to utilize the knowledge of raw materials in correlating other 

highly technical subjects in the Glass & Ceramic Technology course 
curriculum 

CO-4 To be able to apply this knowledge in their higher study, research work with 
related technical subjects. 

CO-5 To build a bridge between theoretical and practical concept used in industry. 

CO-6 To utilize the subject knowledge in solving industry oriented problems in the 
form of consultancy projects, industry defined projects. 

 

List of Open-Source Software/learning website: 
 

Reference to NPTEL lectures can be made for a better understanding regarding fluid flow 

under different conditions. 
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Shroff S.R. Rotary Institute of Chemical Technology 

 
Semester: - VII 

Type of course: Professional Elective Course 

Prerequisite: Basic Knowledge of Pigments is required. 

Rationale: The main objective of this subject is to study the applications of Pigments. 

 

Teaching and Examination Scheme: 

Teaching Scheme Credits Examination Marks Total 

Marks L T P C Theory Marks Practical Marks 

ESE (E) PA (M) ESE (V) PA (I) 

3 0 0 3 70 30 00 00 100 

 

Content: 
 

Sr. 

No. 

Content Total 

Hrs. 

SECTION-A 

1 Optical properties of pigments, crystalline modifications and other basic 

properties of pigments like Distinctness of Image, Flop effect etc. 08 

2 Pigment finishing and standardization. Newer Technologies of pigment 
processing. Latent Pigment Technology, Pigment Flush. 

08 

3 Green Pigments:   Introduction,   Sources,   examples,   properties   and 
application of Green Pigments 

08 

SECTION-B 

4 Pigments in organo electronics and other modern applications. Pigments 

in solar panels, Pigments for printing inks, and other applications. 10 

5 Applications for Pigments: Paints, Oxidative Dried Coatings, Baked 

Enamels, Aqueous Dispersions of Synthetic Resins, and Pigments for 
Plastics 

 

12 

6 Other Areas of Application: Wood coloration, paper mass coloration 

and paper surface coating, cosmetics, textiles etc. 06 

Suggested Specification table with Marks (Theory): (For BE only) 
 

Distribution of Theory Marks 

R Level U Level A Level N Level E Level C Level 

20 30 30 10 10 - 
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Shroff S.R. Rotary Institute of Chemical Technology 

 
Semester: - VII 

Type of course: Professional Elective Course 

Prerequisite: Student should know the basics of polymeric materials. 
 

Rationale: The main objective of this subject is to provide the knowledge about the 

different types of characterization techniques of polymer and rubber materials. 

Teaching and Examination Scheme: 

 

Teaching Scheme Credits Examination Marks Total 

Marks L T P C Theory Marks Practical Marks 

ESE (E) PA (M) ESE (V) PA (I) 

3 0 0 3 70 30 00 00 100 

 

Content: 
 

Sr. 

No. 

Content Total 

Hrs. 

SECTION-A 

1 Structures of various Polymers & Rubbers. 08 

2 General Structural Features of Polymers Chemical & Physical structure, 
Thermal behavior, Glass Transition Temperature, Chain Flexibility, 

Crystallinity, Spherulites, Degradation & similar effects 

 

10 

3 Processing Parameters- The influence of processing parameters on the 
structure & properties of polymers & rubbers. 

12 

SECTION-B 

4 Molecular Weight Determination- Study of the respective principles, 

theories & application by the following techniques : Gradient elution 

technique, Gel permeation chromatography, Vapour pressure 

Osmometry, Cryoscopy & ebullioscopy 

 
10 

5 Product Design- Importance of additives in product design 10 

6 Microscopy- Testing of flexible films for food applications, Permeability, 

Adhesion test, Peel test, shear test, Microscopy: Scanning electron 

microscopy (SEM), Transmission electron microscopy (TEM), 

Identification of polymers using chemical methods. 

 
12 

Suggested Specification table with Marks (Theory): (For BE only) 
 

Distribution of Theory Marks 

R Level U Level A Level N Level E Level C Level 

40 25 15 10 5 5 
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Shroff S.R. Rotary Institute of Chemical Technology 
 

Semester: - VII 

Type of course: Professional Elective Course 

 

Prerequisite: The students should have a clear concept on fundamentals of 

ceramics, geology and materials sciences that will help them to have an easy grasp 

of the subject. 

 

Rationale: The main objective of this subject is to offer an overview over the 

fundamentals and basics of glass and ceramic materials, the raw feed materials for 

batch preparation, their availability, their properties, their beneficiation processes, 

process of recovery and their application. 

 

Teaching and Examination Scheme: 
 
 

Teaching Scheme Credits Examination Marks 
Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE (E) PA (M) ESE (V) PA (I) 

3 0 0 3 70 30 0 0 100 

 

Content: 

 

Sr. 
No. 

Content 
Total 

Hrs. 

SECTION-A 

1 Engineering Ceramics: Boron carbide, Silicon carbide, Titanium carbide, 

Zirconium carbide, Hafnium carbide & Uranium carbide. Boron, Silicon 

& Aluminium nitrides. Molybdenum disilicide. Borides. SIALON. 

Graphites. Cermets & Composites. 

10 

2 Ceramics used in Advanced Applications: Nuclear energy, Magneto- 

hydrodynamic generation, Gas turbine blades, Abrasives, Aerospace, 

Diesel engines, Heat Exchangers, Cutting Tools, Wear Applications 

10 

3 Ceramics for Medical and Scientific products: 
Tissue attachment mechanism, Bio- active materials, nearly inert 

crystalline ceramics, porous ceramics, bioactive glass and glass ceramics, 

calcium phosphate ceramics, carbon base implant materials, ceramics for 

dental application 

10 

SECTION-B 
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List of Open-Source Software/learning website: 

 
1. NPTEL 

2. MIT Open course lecture available on Internet etc. 

3. Delnet 
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Shroff S.R. Rotary Institute of Chemical Technology 
 

Semester: VII 

 
Type of course: Open Elective Course 

 

Prerequisite: None 

 

Rationale: To provide an idea of the challenges in the field of energy management and to 

provide a perspective on energy technology. Students will learn the systems dimensions of 

the energy problems and its historical perspective on energy technology and system 

development. For different types of energy sources utilization in industries, the procedure 

of power generation, transportation along with conventional and advanced application in 

different sectors should be known by the student. 

 

Teaching and Examination Scheme: 

 
Teaching Scheme Credits Examination Marks 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE (E) PA (M) ESE (V) PA (I) 

3 0 0 3 70 30 00 00 100 

 

Content: 

 

Sr. 

No. 
Content 

Total 

Hrs. 

SECTION-A 

1 Introduction to Renewable Energy Sources: Energy sources 

(conventional & non-conventional), primary & secondary energy sources, 

Renewable energy sources, classification and their prospects, Energy 

consumption, world energy future, energy needs for growing economy, 
energy sector reforms, energy conservation and its importance 

06 

2 Solar Energy: Solar radiation and related terms, measurement of solar 

radiation, solar energy collectorsflate plate collector, air collector, 

concentrating collectors, application and advantages of various collectors, 

solar energy storage system (thermal, chemical, mechanical), solar pond, 
application of solar energy. 

10 

3 Wind Energy: Basic principles, power content in wind and utilization, 

force on blades and turbines, wind energy conversion system, site 

selection, basic components of wind energy conservation system 

(WECS), classification of WECS, wind energy collectors, applications of 
wind energy. 

07 
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Course Outcomes: 
 

After learning this course, students will be able to: 
 

CO No. CO statement 

CO-1 To identify the present energy scenario and the need for energy conservation 
for future. 

CO-2 To appreciate various methodologies of tapping energy from solar energy 
sources. 

CO-3 To understand the design and applications of power generating devices using 
wind energy. 

CO-4 To adopt the various aspects of geothermal and ocean energy with its 
utilization. 

CO-5 To devise application strategies by converting non-conventional energy 
sources into usable form. 

CO-6 To explore non-renewable energy resources and effective technologies. 

 

List of Open-Source Software/learning website: 
 

Reference to NPTEL lectures can be made for a better understanding regarding Renewable 

Energy under different conditions. 
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Shroff S.R. Rotary Institute of Chemical Technology 
 

Semester: VIII 

 
Type of course: Professional Core Courses 

 

Prerequisite: Basics knowledge of unit operations, fundamental of process engineering, 

engineering mathematics and numerical computations. 

 

Rationale: The Process Modelling and Simulation of chemical engineering processes is a 

subject of major importance for the knowledge of transport processes; improved design 

process and its kinetics. Modelling and simulation emphasize on the concept of modelling 

of chemical engineering processes, parameter estimations, decomposition of networks, 

application of numerical methods, data regression, convergence promotion, specific- 

purpose simulation, dynamic simulation, etc. 

 

Teaching and Examination Scheme: 

 
Teaching Scheme Credits Examination Marks 

Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE (E) PA (M) ESE (V) PA (I) 

3 0 2 5 70 30 30 20 150 

 

Content: 

 

Sr. 

No. 
Content 

Total 

Hrs. 

SECTION-A 

1 Introduction: 
Definition of Modelling and Simulation, importance of modelling for 

simulation, comparison of design and simulation, scope and applications 

of modelling and simulation. 

03 

2 Modelling Aspects: 
Definition of model, process model, deterministic and stochastic process, 

physical and mathematical modelling, classification of models, process to 

build a model, degrees of freedom analysis for model, empirical model, 

selecting functions to fit empirical data, Black-box model 

06 

3 Mathematical Modelling of Chemical Engineering Systems: 
Introduction, uses of mathematical models, characteristics of 

mathematical models, scope of coverage, principles of formulation, 

fundamental laws, continuity equations, energy equations, equation of 

motion, transport equation, equation of state, equilibrium, kinetics, 
formulation of dynamic models with various case studies based on mass, 

10 
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List of Practical: 

1. Familiarization to tools used for laboratory like Excel Spreadsheet, DWSIM 
2. Solve Linear Programming problems in Excel Spreadsheet using solver 

3. Estimate kinetic parameters of the reaction using batch reactor data 

4. Plot ideal and non-ideal vapour liquid equilibrium (VLE) plots computing data using 

(i) ideal mixture assumption and (ii) using Van-Laar activity coefficient model 

5. Determine composition of vapour and liquid streams in a flash distillation still using 

VLE data 

6. Simulate continuous binary distillation column developing material and enthalpy 

balance in the column. Compute ideal number of places using optimal reflux ratio. 

7. Simulate multicomponent distillation with reboiler and condenser. 

8. Develop material and energy balance for adiabatic combustion of methane and 

simulate the effect of excess air on performance of combustion. 

9. Develop simulation of shell and tube heat exchange and evaluate Rating / Design. 

10. Develop design and optimization of single and multiple effect evaporator 

11. Develop simulation of fed batch reactor to evaluate effect of initial volume and feed 

recipe on productivity and yield 
 

Course Outcomes: 

After learning this course, students will be able to: 
 

CO No. CO statement 

CO-1 Understand and State the fundamentals of general approach on the modeling 
of chemical systems. 

CO-2 To understand computational techniques to solve the process models. 

CO-3 To apply process models based on conservation principles and process data. 

CO-4 Develop process flow sheet and understand to perform simulation by using 
software. 

CO-5 Apply mathematical principles and techniques to solve the models for 
simulation. 

CO-6 Analyse the technical feasibility of Industrial scale chemical manufacturing 
facility and Evaluate performance. 

 

List of Open-Source Software/learning website: 
 

Students can refer to video lectures available on the websites including NPTEL lecture 

series. 

Student can use DWSIM, COCO, ChemSep open source software for simulation study. 
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Shroff S.R. Rotary Institute of Chemical Technology 
Semester: - VIII 

 
Type of course: Professional Elective Course 

Prerequisite: Basic Knowledge of Dyes & Pigment is required. 

Rationale: 

The main objective of this subject is to provide in the basic knowledge of 

nanotechnology and its applications in various colorant industries. To understand 

various nanotechnology advantages. To learn about synthesis methodology and 

incorporation of various nanoparticles in performance enhancement. 

 

Teaching and Examination Scheme: 

Teaching Scheme Credits Examination Marks Total 

Marks L T P C Theory Marks Practical Marks 

ESE (E) PA (M) ESE (V) PA (I) 

3 0 0 3 70 30 00 00 100 

Content: 
 

Sr. 

No. 

Content Total 

Hrs. 

SECTION-A 

1 Introduction to Nanotechnology: 
Nanomaterial & Manufacturing, Renewable energy generation, 

Nanotechnology in drug delivery, Nanotechnology in cosmetics, Bio- 

nanotechnology, Nanotechnology & information technology, Nanotechnology 

in agriculture and food industry, Environmental nanotechnology, 

Nanotechnology Health risk. 

 

 
08 

2 Synthesis methods of nanostructures: 
Top-Down and Bottom-up approach of synthesis, Chemical Routes for 

Synthesis of Nanomaterials: Chemical precipitation and co-precipitation; Sol- 

gel synthesis; Micro emulsions or reverse micelles; Solvo thermal synthesis. 

 
10 

3 Nanostructures and its applications: 
Carbon Nanotubes (CNT), Graphenes, Fullerenes, Nano Peapods, Quantum 

Dots and Semiconductor Nanoparticles Metal-based Nanostructures (Iron 

Oxide, Silver, Copper Nanoparticles) Nanowires Polymer-based 

Nanostructures including dendrimers, Nano fillers like clay, CaCO3, CaSO4. 

 
 

10 

SECTION-B 

4 Nano pigments: 
properties, examples, changes in characteristics of nanocomposite coating 

through nano sized additions, 

 

08 

5 Characterization techniques in analyzing Nanomaterials: 
Scanning/transmission electron microscopy (SEM/ TEM), XRD, Atomic 

Force Microscopy, Particle size analyzer (PSA) and their applications. 

 

08 

6 Risk of nanotechnology: 
Health Hazards associated with Nanomaterials, Negative consequences for 

08 
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CO-5 To build a bridge between theoretical and practical concept used in industry. 

CO-6 To utilize the subject knowledge in solving industry oriented problems in the 
form of consultancy projects, industry defined projects. 

 

List of Open-Source Software/learning website: 
 

Reference to NPTEL lectures can be made for a better understanding regarding fluid flow 

under different conditions. 
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Semester: VIII 

Type of course: Open Elective Course 
 

Prerequisite: Basic knowledge of differential calculus and basic mathematics. 

 

Rationale: The objective of this subject is to study concepts of optimization in chemical 

engineering. In design, construction and maintenance of any engineering system, engineers have to 

take many technological and managerial decisions at several stages. The ultimate goal of all such 

decisions is either to minimize the effort required or to maximize the desired benefit. In this course, 

the optimization problem formulation, Linear Programming and Non Linear Programming are 

briefly introduced. 

 

Teaching and Examination Scheme: 
 

Teaching Scheme Credits Examination Marks 
Total 

Marks L T P C 
Theory Marks Practical Marks 

ESE (E) PA (M) ESE (V) PA (I) 

3 0 0 3 70 30 00 00 100 

 

Sr. 

No 
Content 

Total 

Hrs. 

SECTION-A 

 
1. 

Introduction to optimization: Historical development, Engineering applications of 

optimization, Statement of an optimization problem: Design vector, Design 

constraint, Constraint surface, Objective function, Obstacles in optimization. 

 
6 

 

2. 

Developing Models for Optimization: Classification of Models, how to Build a 

Model, Selecting Functions to Fit Empirical Data, Factorial Experimental Designs, 

Degrees of Freedom, Examples of Inequality and Equality Constraints in Models, 

Basic formulation of objective function. 

 

6 

 
3. 

Basic concept of optimization: Continuity of function, NLP problem statement, 

convexity and its applications, interpretation of the objective function in terms of its 

quadratic approximation, Economic Objective Functions. 

 
6 

 

SECTION-B 

 

4. 

Optimization of Unconstrained Functions: One-Dimensional Search: NLP 

Problem, Convexity, Necessary and Sufficient Conditions, Scanning and Bracketing 

Procedures, Newton and Quasi-Newton Methods, Polynomial Approximation 

Methods. 

 

6 
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