
GUJARAT TECHNOLOGICAL UNIVERSITY 
 

TEXTILE PROCESSING (28) 

TECHNOLOGY OF DYEING – II 

SUBJECT CODE: 2162801 

B.E. 6th SEMESTER 

 
Type of course: Textile Processing Engineering 

 

Prerequisite:   Zeal to learn the subject. 

 

Rationale: This subject covers the colouration techniques of natural fibres other than that of cotton. It 

includes in detail the dyeing of all synthetic textiles like Nylon, Polyester, Acrylic, etc. It also includes the 

dyeing of CDPET and micro denier polyester fibres. It further involves the study of different dyeing 

machines. 

 

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) PA ALA ESE OEP 

    3 0 2 5 70 20 10 20 10 20 150 

 

Content: 

Sr. 

No. 
Topic 

Teaching 

Hours 

Module 

Weightage 

(%) 

1 Machines used for dyeing: 

Principle, materials of construction and working of various dyeing 

machineries for fibre, yarn and fabrics. 

08 19.5 

2 Dyeing of wool and silk fibres with acid, acid mordant, pre-metallised, 

basic, direct, reactive dyes etc. 
06 14 

3 Dyeing of nylon with acid, metal complex, reactive, disperse dyes etc. 06 14 

4 Dyeing of polyester: 

Mechanism, processes, dyeing of various types of polyester viz. 

textured, micro denier, etc. 

08 19.5 

5 Dyeing of CDPET with different dyes. 04 9.5 

6 Dyeing of acrylics with basic/cationic dyes. 04 9.5 

7 Dyeing of blends such as polyester/cotton, polyester/viscose rayon, 

polyester/wool etc. 
06 14 

Suggested Specification table with Marks (Theory): 

Distribution of Theory Marks 

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

8 12 10 16 16 8 

Legends: R: Remembrance; U: Understanding; A: Application, N: Analyze and E: Evaluate C: 

Create and above Levels (Revised Bloom’s Taxonomy) 



 

Reference Books: 

1. Chemistry of dyes & principles of dyeing - Shenai V. A. 

2. Technology of dyeing - Shenai V. A. 

3. Dyeing & chemical technology of textile fibre - Trotman E. R. 

4. Wool dyeing - Lewis D.M. 

5. Chemical principles of synthetic fibre dyeing - Burkinshaw 

 

Course outcome: 

After learning the content of the subject the students will be able to: 

 Know the differences in dyeing behaviour and dyeing method of natural and synthetic fibres. 

 Gain in depth knowledge about the working and construction of all the existing dyeing machines. 

 Capable of designing dyeing module for synthetic fibres like Nylon, Polyester, Acrylic, etc. 

 Know possible dye combinations of blended fabric and their dyeing methods accordingly. 

 

List of Experiments:  

1. To carry out dyeing of wool with acid dye. 

2. To carry out dyeing of wool with metal complex dye. 

3. To carry out dyeing of silk with acid dye. 

4. To carry out dyeing of silk with metal complex dye. 

5. To carry out dyeing of nylon with acid dye. 

6. To carry out dyeing of polyester with disperse dye. (Carrier method) 

7. To carry out dyeing of polyester with disperse dye. (HTHP method) 

8. To carry out dyeing of polyester with disperse dye. (Thermo Fixation method) 

9. To carry out dyeing of CDPET with cationic dye. 

10. To carry out dyeing of acrylic with basic dye.  
 

Design based Problems (DP)/Open Ended Problem: 

 To develop dyeing auxiliaries for polyester fabrics. 

 To construct a model of different dyeing machineries. 

 To develop different dyeing techniques other than conventional methods.   

 To develop accelerator for dyeing of polyester by thermosol dyeing method. 

 

Major Equipments:  

Water heating bath, HTHP beaker dyeing machine, padding mangle, oven etc. 

 

List of Open Source Software/learning website: 

1. http://www.wto.org/ 

2. http://www.wtin.com/ 

3. http://textileinformation.blogspot.in/ 

4. http://www.fibre2fashion.com/ 

5. http://textilelearner.blogspot.in/ 

6. http://www.fashion-era.com/ 

 

ACTIVE LEARNING ASSIGNMENTS:  Preparation  of power-point slides, which include videos, 

animations, pictures, graphics for better understanding theory and practical work – The faculty will allocate 

chapters/ parts of chapters to groups of students so that the entire syllabus to be covered. The power-point 

slides should be put up on the web-site of the College/ Institute, along with the names of the students of the 

group, the name of the faculty, Department and College on the first slide. The best three works should 

submit to GTU. 

http://www.wto.org/
http://www.wtin.com/
http://textileinformation.blogspot.in/
http://www.fibre2fashion.com/
http://textilelearner.blogspot.in/
http://www.fashion-era.com/


GUJARAT TECHNOLOGICAL UNIVERSITY 
 

TEXTILE PROCESSING (28) 

ANALYTICAL TEXTILE CHEMISTRY-II 

SUBJECT CODE: 2162802 

B.E. 6thSEMESTER 

 
 

 

Type of course: Textile Processing Engineering 

 

Prerequisite: Zeal to learn the subject 

 

Rationale: This subject covers the test methods to evaluate all the textile processing auxiliaries like 

dispersing agents, levelling agents, reducing agents, etc. It also includes the test methods to get the purity 

of dyes which the heart of the coloration of textiles. It further involves the analysis of printing thickeners, 

sizing agents, etc. Analysis of various finishing ingredients is also covered in this course. 

 

 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) PA ALA ESE OEP 

    3 0 2 5 70 20 10 20 10 20 150 

 

Content: 

 

Sr. 

No. 
Course content 

Total 

Hrs. 
% Weightage 

1 Analysis of sizing chemicals. 03 7 

2 Analysis of Desizing agents, scouring agents and bleaching agents. 04 9.5 

3 
Analysis of chemicals such as Acids, Alkalis, Oxidizing agents, 

Reducing agents and their effects on various fibres. 
07 16.5 

4 Analysis of surfactants: Qualitative and quantitative. 04 9.5 

5 
Analysis of auxiliaries such as detergents, wetting agents, levelling 

agents, dispersing agents, softeners, printing auxiliaries, defoamer etc. 
07 16.5 

6 Analysis of printing thickeners. 04 9.5 

7 

Identification & Analysis of various finishing agents such as 

stiffeners, softeners, cross linking agents, flame retarding agents, 

water repellants etc. 

07 16.5 

8 Purification methods of different dyes. 01 2 

9 Analysis of dyes: Qualitative and quantitative. 05 12 

 

Suggested specification table with marks (Theory): 

 

Distribution of Theory Marks 

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

08 12 10 16 16 08 

Legends: R: Remembrance; U: Understanding; A: Application, N: Analyze and E: Evaluate C: Create and 

above Levels (Revised Bloom’s Taxonomy) 

 
Note: This specification table shall be treated as a general guideline for students and teachers. The actual 

distribution of marks in the question paper may vary slightly from above table. 



 

Reference Books: 

1. Evaluation of Textile Chemicals - Shenai V. A. 

2. Process House Laboratory - A Hand Book – Girish Luthra 

3. Treatment of Textile Processing Effluents Including Analysis - Manivasakam 

4. Profiles in analysis of chemicals - N. F. Desai 

 

Course outcome: 

After learning the content of the subject the students will be able to: 

1. Analyse sizing additives such that the formulation of desizing recipe can be done. 

2. Analyse various textile processing auxiliaries like dispersing agents, levelling agents, etc. 

3. Study test methods to obtain purity of dyes by different techniques. 

4. Analyse various printing thickeners. 

5. Evaluate various finishing auxiliaries for phosphrous content, nitrogen content, etc. 

 

List of Experiments:  

1. Identification of given dyestuff. (Soluble Group) 

2. Identification of given dyestuff. (Insoluble Group) 

3. Identification of dye on given dyed yarn/fabric. (Soluble Group) 

4. Identification of dye on given dyed yarn/fabric. (Insoluble Group) 

5. To determine % purity of given dyestuff. (Dyeing Method) 

6. To determine % purity of given dyestuff. (Spectrophotometric Method) 

7. To carry out purification of the dyestuff using Soxhlet Extractor. 

 

Design based Problems (DP)/Open Ended Problem: 

1. To develop the dye extraction method producing highest purity of dyes. 

2. To define remedial actions depending on impurity present in the dyestuffs for their removal. 

3. To standardize the N content & P content for a particular finishing technique depending on the 

fabric composition to be applied on. 

4. To compare various printing thickeners defining their suitability for a particular printing. 

5. To suggest the best combinations of dyes for combination of shades. 

 

Major Equipments:  

Water heating bath, HTHP beaker dyeing m/c, padding mangle, spectrophotometer, distillation unit, 

extractors, hot plate, oven, scientific balance etc. 

 

List of Open Source Software/learning website: 

1. http://www.wto.org/ 

2. http://www.wtin.com/ 

3. http://textileinformation.blogspot.in/ 

4. http://www.fibre2fashion.com/ 

5. http://textilelearner.blogspot.in/ 

6. http://www.fashion-era.com/ 

 

ACTIVE LEARNING ASSIGNMENTS:  Preparation  of power-point slides, which include videos, 

animations, pictures, graphics for better understanding theory and practical work – The faculty will 

allocate chapters/ parts of chapters to groups of students so that the entire syllabus to be covered. The 

power-point slides should be put up on the web-site of the College/ Institute, along with the names of the 

students of the group, the name of the faculty, Department and College on the first slide. The best three 

works should submit to GTU. 

http://www.wto.org/
http://www.wtin.com/
http://textileinformation.blogspot.in/
http://www.fibre2fashion.com/
http://textilelearner.blogspot.in/
http://www.fashion-era.com/


GUJARAT TECHNOLOGICAL UNIVERSITY 
 

TEXTILE PROCESSING (28) 

TECHNOLOGY OF PRINTING - I 

SUBJECT CODE: 2162804 

B.E. 6thSEMESTER 
 

 

 

Type of course: Textile Processing Engineering 

 

Prerequisite: Zeal to learn the subject 

 

Rationale: This subject includes the basics of printing technology by which the decorative designs can be 

produced on the textiles. This course also includes in detail the conditions and parameters of printing 

cotton textiles with different classes of dyes. This involves various fixation methods of the applied print 

too. 

 

 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) PA ALA ESE OEP 

    3 0 3 6 70 20 10 20 10 20 150 

 

Content: 

 

Sr. 

No. 
Course content 

Total 

Hrs. 
% Weightage 

1 

Introduction: 

Necessity and definition of printing. Various stages involved in 

printing.  

02 5 

2 

Equipments and Methods Used for Block, Stencil & Roller 

Printing : 

Engraving Process, Stencil cutting process, Methods of block & 

stencil printing, Engraving of copper rollers, Construction & Working 

of roller printing machine, Design setting mechanism in roller printing 

machine. 

06 14 

3 

Preparation of Print Paste & Thickening Agents : 

Selection of dyes for print paste, Formulation & properties of printing 

paste, Classification, properties & functions of thickeners, Selection of 

suitable thickeners, Merits & demerits of various thickening agents. 

04 9.5 

4 

Styles of Printing: 

Various styles of printing: Direct style, Dyed style, Raised style, 

Azoic 

style, Resist style, Discharge style, Batik style, Crimp style, Brasso 

style etc. 

08 19 

5 

Printing of Different Fabrics: 

Printing of Cotton/Viscose fabric with Direct, Azoic, Vat, Indigosol, 

Aniline Black, Reactive & Pigment Dyes. 

12 28.5 

6 

Methods of Fixation: 

Necessity of dye fixation. Working of different machines like 

Steamer, Ager, Polymeriser, etc. for fixation of dyes. 

10 24 

 

 



Suggested specification table with marks (Theory): 

 

Distribution of Theory Marks 

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

10 12 14 14 12 08 

Legends: R: Remembrance; U: Understanding; A: Application, N: Analyze and E: Evaluate C: Create and 

above Levels (Revised Bloom’s Taxonomy) 

 
Note: This specification table shall be treated as a general guideline for students and teachers. The actual 

distribution of marks in the question paper may vary slightly from above table. 

 

 

Reference Books: 

1. Textile Printing - L. W. C. Miles 

2. Technology of Printing. - V.A. Shenai 

3. Printing on Textiles by direct and transfer techniques - Lee R.W. 

4. An Introduction to textile printing - W. Clarke 

5. Textile Printing - John Storey 

 

Course outcome: 

After learning the content of the subject the students will be able to: 

1. Understand the concept and significance of printing technology. 

2. Differentiate between styles and methods of printing. 

3. Understand the function of various printing ingredients. 

4. Formulate the printing ingredients according to the styles and methods used. 

5. Compare various styles and methods as per the need. 

6. Decide the best style and method to obtain the required print. 

7. Get utilization of printing machineries as per the fixation method used. 

 

 

List of Experiments:  

1. To create “bandhani” effect by tie & die style on cotton using cold brand reactive dyes. 

2. To carry out vein like effect on cotton by batik style using cold brand reactive dye. 

3. To carry out crimp style effect on cotton using hot brand reactive dye and development of tone in 

tone effect. 

4. To carry out direct style printing of cotton using cold brand reactive dye. 

5. To carry out direct style printing of cotton using hot brand reactive dye. 

6. To study effect of hydroscopic agents in printing of hot brand reactive dyes on cotton using thermo 

fixation method. 

7. To study printing of cotton by azoic dye using naphtholation/base printing method. 

8. To study printing of cotton by azoic dye using naphthol printing method. 

9. To carry out resist style of printing on cotton fabric using hot brand reactive dye. 

10. To carry out mineral khakhi printing on given cotton fabric. 

 

Design based Problems (DP)/Open Ended Problem: 

1. To produce special effects by non conventional methods. 

2. To develop inks for digital printing. 

3. To construct a model printing m/c. 

4. To develop after washing aids for printed fabric. 

5. To develop accelerator for prints.      

 

 

Major Equipments:  

Water heating bath, padding mangle, spectrophotometer, Oven, High Temperature steamer, High pressure 

steamer, etc. 



 

 

List of Open Source Software/learning website: 

1. http://www.wto.org/ 

2. http://www.wtin.com/ 

3. http://textileinformation.blogspot.in/ 

4. http://www.fibre2fashion.com/ 

5. http://textilelearner.blogspot.in/ 

6. http://www.fashion-era.com/ 

 

ACTIVE LEARNING ASSIGNMENTS:  Preparation  of power-point slides, which include videos, 

animations, pictures, graphics for better understanding theory and practical work – The faculty will 

allocate chapters/ parts of chapters to groups of students so that the entire syllabus to be covered. The 

power-point slides should be put up on the web-site of the College/ Institute, along with the names of the 

students of the group, the name of the faculty, Department and College on the first slide. The best three 

works should submit to GTU. 

 

 

http://www.wto.org/
http://www.wtin.com/
http://textileinformation.blogspot.in/
http://www.fibre2fashion.com/
http://textilelearner.blogspot.in/
http://www.fashion-era.com/


GUJARAT TECHNOLOGICAL UNIVERSITY 
 

TEXTILE PROCESSING (28) 

TECHNOLOGY OF FINISHING-I 

SUBJECT CODE: 2162805 

B.E. 6thSEMESTER 

 

 

 

Type of course: Textile Processing Engineering 

 

Prerequisite: Zeal to learn the subject 

 

 Rationale: This subject introduces the final processing step i.e. finishing to increase the aesthetic appeal 

of the fabrics. It covers all the types of chemical finishing of natural fibrous textiles like softening, 

stiffening, weighing, cross-linking, etc. It also covers the functional chemicals finishing like water 

repellent. Flame retardant, etc finishes. 

 

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) PA ALA ESE OEP 

    3 0 2 5 70 20 10 20 10 20 150 
   

Content: 

 

Sr. 

No. 
Course content 

Total 

Hrs. 
% Weightage 

1 Historical background and Importance of Finishing  02 5 

2 

Classification of Finishing Process: 

I. Temporary, Semi Durable, Durable Finishes. 

II. Mechanical & Chemical Finishes. 

01 2 

3 
Inherent properties and finishing of cotton, linen, rayon, wool, silk and 

synthetic fibres. 
06 14 

4 
Chemistry and Application of various finishing agents like Stiffeners, 

Weighting agents, Binders, Softeners, Latexes etc. 
10 24 

5 

Durable and Semidurable finishes like Wash-n-wear, Antishrink (cross  

linking agents) Waterproof and Water repellant, Flame Retardant, Soil 

Release and Soil Repellency Finish, Delustring, Coating, Bonding,  

Lamination, Antipilling, Antistatic, Antimicrobial, Non slip, Anti 

picking and  Anti snagging, Velvet finish, Foam finishing etc. 

20 48 

6 Perchmentization - chemistry, methods & applications.  03 7 

 

Suggested specification table with marks (Theory): 

 

Distribution of Theory Marks 

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

16 16 16 10 04 08 

Legends: R: Remembrance; U: Understanding; A: Application, N: Analyze and E: Evaluate C: Create and 

above Levels (Revised Bloom’s Taxonomy) 

 



Note: This specification table shall be treated as a general guideline for students and teachers. The actual 

distribution of marks in the question paper may vary slightly from above table. 

 

Reference Books: 

1. Technology of Finishing - Shenai V. A. 

2. An Introduction to Textile Finishing - Marsh J. T. 

3. Textile Finishing Prayag - Mrs. L. R. Prayag 

 

Course outcome: 

After learning the content of the subject the students will be able to: 

1. Understand the concept, need and significance of finishing. 

2. Know about different types of finishes applicable on textiles like chemical, mechanical, 

temporary, permanent, etc. 

3. Understand the mechanism and kinetics of various chemical finishing techniques. 

4. Recognize the advantages and disadvantages of different types f finishes. 

5. Formulate the other best alternative to get optimum results. 

 

List of Experiments:  

1. To impart temporary stiff finish to the cotton fabric using maize starch. 

2. To make a comparative study of various types of starches to produce stiff handle on the cotton 

fabric. 

3. To study the stiffening effect produced by cellulose derivatives on cotton fabric. 

4. To impart permanent stiff finish to the cotton and polyester fabric using synthetic stiffening 

agents. 

5. To carry out softening of cotton fabrics using various types of softeners. 

6. To carry out softening of Polyester fabrics using various types of softeners. 

7. To impart crease resistant and DP finish to cotton fabrics and its evaluation. 

8. To impart flame retardancy to various textile materials and its evaluation. 

9. To carry out delusturing of lustrous material. 

10. To impart water repellant finish on textiles using aluminum soap. 

 

Design based Problems (DP)/Open Ended Problem: 

1. To develop nano based finishing chemicals, 

2. To apply functional finishes on textiles. 

3. To apply bio finishing on textile.  

 

Major Equipments:  

Water heating bath, HTHP beaker dyeing m/c, padding mangle, spectrophotometer, etc. 

 

List of Open Source Software/learning website: 

1. http://www.wto.org/ 

2. http://www.wtin.com/ 

3. http://textileinformation.blogspot.in/ 

4. http://www.fibre2fashion.com/ 

5. http://textilelearner.blogspot.in/ 

6. http://www.fashion-era.com/ 

 

ACTIVE LEARNING ASSIGNMENTS:  Preparation  of power-point slides, which include videos, 

animations, pictures, graphics for better understanding theory and practical work – The faculty will 

allocate chapters/ parts of chapters to groups of students so that the entire syllabus to be covered. The 

power-point slides should be put up on the web-site of the College/ Institute, along with the names of the 

students of the group, the name of the faculty, Department and College on the first slide. The best three 

works should submit to GTU. 

 

 

http://www.wto.org/
http://www.wtin.com/
http://textileinformation.blogspot.in/
http://www.fibre2fashion.com/
http://textilelearner.blogspot.in/
http://www.fashion-era.com/


GUJARAT TECHNOLOGICAL UNIVERSITY 
 

TEXTILE PROCESSING (28) 

PHYSICAL CHARACTERISTICS OF TEXTILE FIBRES 

SUBJECT CODE: 2162806 

B.E. 6th SEMESTER 

 

 
 Type of course: Textile Processing Engineering 

 

 Prerequisite: Zeal to learn the subject 

 

Rationale: This subject includes the study of various physical properties like mechanical, tensile, 

electrical, optical, dielectric properties, etc. of all natural as well as synthetic textile fibres. It also 

includes the morphological studies of various textile fibres like cotton, wool, nylon, etc. It further 

involves different techniques to identify fibre structure i.e. X-ray diffraction, IR spectroscopy, 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) PA ALA ESE OEP 

    3 0 0 3 70 20 10 0 0 0 100 
 

 

Content: 

Sr. 

No. 
Topic 

Total 

Hrs. 
% Weightage 

1 Requirements for fibre formation: Linearity, Degree of orientation, 

chemical resistance, Higher melting point etc.  

02 5 

2 Inter polymer forces of attraction: Hydrogen bond, Vander Waal’s 

forces, salt linkages, cross links etc.  

02 5 

3 Study of fine structure and polymer system of different natural and 

synthetic fibres viz. cotton, wool, silk, polyester, nylon, etc. 

06 14 

4 Various traditional and newer concepts behind order and disorder of 

fibres to reveal its structure viz. fringed-micelle structure, chain-

folding structure, spheruletic crystallization, shish-kebab structure, 

etc. 

03 7 

5 Techniques to investigate fibre structure: 

 Principle, application, construction and working of electron 

microscopic techniques – Reflection electron microscope, 

transmission electron microscope and scanning electron 

microscope 

 Principle, application and working of spectroscopic 

techniques – IR spectroscopy, UV/VIS spectroscopy, NMR 

spectroscopy, etc. 

 Principle, application and working of diffraction 

investigations – Optical diffraction and X-ray diffraction 

03 7 

6 Mechanical properties of textile fibres: 

 Theories of Tensile Properties - Technical terminologies, 

quantities of stress-strain curves, factors determining the 

result, principles of instrumentation, results for stress-strain 

curves of all textile fibres, Factors influencing tensile 

06 14 



properties 

 Theories of Mechanical properties – approaches, structural 

effects in fibres, effect of orientation, phenomenon of 

ultimate failure and creasing 

 Elastic recovery – introduction and measurement, effect of 

different parameters, changes occurring on properties 

 Time effects and Visco-elastic properties – time-dependence, 

concept of creep, factors affecting creep, visco-elastic 

behaviour of fibres 

7 Fibre structure and water relations: 

 Equillibrium absorption of water – humidity, moisture regain 

and moisture content, hysteresis, measurement of moisture 

regain, relation between regain and humidity, results for 

different textile fibres and their comparison, factors affecting 

the results                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

Swelling – technical significance,  swelling and its 

measurement in different directions, results 

 Theories of mechanical sorption – adsorption and 

adsorption, effect of hydrophilic groups sorption, limited 

swelling, surface adsorption, relations between absorption, 

swelling and elastic properties 

04 9.5 

8 Thermal Properties: 

Technical parameters, structural changes in fibres on heating, 

Thermal transitions, melting phenomenon, concept of heat-setting 

03 7 

9 Optical Properties: 

Concept of Refraction, refractive index and birefringence, 

Correlation between refractive index, swelling and density of a fibre, 

effect of orientation on birefringence, phenomenon of dichroism, 

relation between reflexion and lustre, result of refractive indices and 

birefringence of different fibres, etc. 

04 9.5 

10 Electrical Properties: 

 Dielectrical properties – permittivity, dielectric constant, 

impedance, factors influencing dielectric properties, etc. 

 Electrical resistance – specific resistance, methods and 

results of measurement, factors influencing electrical 

resistance 

 Static Electricity – introduction, measurement techniques, 

generation and magnitude of charge, action of surface 

coating 

05 12 

11 Fibre friction – technological effects, measurement and results, 

factors influencing the results, nature of friction  

02 5 

12 Fibre Density – Introduction and measurement, values of densities 

for different fibres, its effect on order 

02 5 

 

Suggested specification table with marks (Theory): 

 

Distribution of Theory Marks 

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

18 20 14 08 08 02 

Legends: R: Remembrance; U: Understanding; A: Application, N: Analyze and E: Evaluate C: Create 

and above Levels (Revised Bloom’s Taxonomy) 

 



Note: This specification table shall be treated as a general guideline for students and teachers. The 

actual distribution of marks in the question paper may vary slightly from above table. 

 

Reference Books: 

1. Textile Fibre - Morton & Hearl 

2. Textile Science - G. Ghoel 

3. Microscopy of Textile Fibre - Greaves & Saville 

 

Course outcome: 

After learning the content of the subject the students will be able to: 

1. Get detailed idea about morphological structure of different fibres. 

2. Compare the structure of fibres with that of various properties of them. 

3. Understand the behaviour of fibres towards any agencies like tensile load, source of light, etc. 

4. Compare various properties of different fibres such that the best combination of blend can be 

developed depending on the requirement. 

5. Utilise the techniques to obtain the functional groups present within the polymeric chain of 

them. 

6. Understand the relation of fibre structure towards water absorbance and/or repulsion. 

7. Know the effect of temperature on various synthetic fibre based on thermal studies. 

 

List of Open Source Software/learning website: 

1. http://www.wto.org/ 

2. http://www.wtin.com/ 

3. http://textileinformation.blogspot.in/ 

4. http://www.fibre2fashion.com/ 

5. http://textilelearner.blogspot.in/ 

6. http://www.fashion-era.com/ 

 

ACTIVE LEARNING ASSIGNMENTS:  Preparation  of power-point slides, which include videos, 

animations, pictures, graphics for better understanding theory and practical work – The faculty will 

allocate chapters/ parts of chapters to groups of students so that the entire syllabus to be covered. The 

power-point slides should be put up on the web-site of the College/ Institute, along with the names of 

the students of the group, the name of the faculty, Department and College on the first slide. The best 

three works should submit to GTU. 

 

http://www.wto.org/
http://www.wtin.com/
http://textileinformation.blogspot.in/
http://www.fibre2fashion.com/
http://textilelearner.blogspot.in/
http://www.fashion-era.com/


GUJARAT TECHNOLOGICAL UNIVERSITY 
 

TEXTILE PROCESSING (28) 

CHEMICAL AND PHYSICAL ANALYSIS OF TEXTILES 

SUBJECT CODE: 2162807 

B.E. 6thSEMESTER 

 
 

Type of course: Textile Processing Engineering 

 

 Prerequisite: Zeal to learn the subject 

 

 Rationale: This subject includes the complete physical and chemical analysis of textile fibres as per their 

textile applications. The analysis can be done at any stage whether fibre, yarn or fabric. Fibre blends can 

also be evaluated with the same techniques modifying them to certain extent. 

 

 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) PA ALA ESE OEP 

    3 0 2 5 70 20 10 20 10 20 150 

 

Content: 

Sr. 

No. 
Course content 

Total 

Hrs. 
% Weightage 

Chemical Analysis of Textiles 

1 Fibre Identification by using different chemical reagents, End group 

analysis of fibres. 

04 7 

2 Determination of saponification value of polyester, melting point, 

molecular weight measurements, Refractive index and Birefringence 

etc of different fibres. 

06 11 

3 Determination of moisture related properties such as absorbency, 

moisture retention and moisture regain etc textile materials. 

03 5 

4 Analysis of fibre blends: Various methods such as microscopic, 

mechanical, chemical, etc., Factors affecting accuracy of quantitative 

analysis of fibre blends, Correction factors, Methods of quantitative 

analysis. 

10 18 

 

5 Determination of size content, Fee formaldehyde and resin content in 

textiles. 

05 9 

Physical Analysis of Textiles 

6 Aim and scope of testing, Measurement of twist, length, fineness, 

crimp, count, Hairiness of yarn, Yarn numbering systems and 

conversions. 

10 18 

7 Determinations of foreign matter, Maturity of fibres. 02 3 

8 Testing of Tensile Property of fibres, Yarns & fabrics, Fabric 

thickness, Compressibility, Resilience, Rigidity, Drape & other 

properties, Associated with the fabric handle, Cloth tear test & test 

for bursting strength & resistance to wear of textile materials. 

10 18 

9 Measurement of yarn & sliver irregularity, Test for air permeability 

& thermal transmission. 

06 11 

 

 

 



Suggested specification table with marks (Theory): 

 

Distribution of Theory Marks 

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

08 14 16 12 12 08 

Legends: R: Remembrance; U: Understanding; A: Application, N: Analyze and E: Evaluate C: Create and 

above Levels (Revised Bloom’s Taxonomy) 

 

Note: This specification table shall be treated as a general guideline for students and teachers. The actual 

distribution of marks in the question paper may vary slightly from above table. 

 

Reference Books: 

1. Chemical Testing of Textiles - David M. Hall 

2. Profiles in Chemical Analysis - N. F. Desai 

3. Evaluation of Textile Chemicals - V. A. Shenai 

4. Principles of Textile Testing - Booth J. E. 

5. Textile Testing - Angappan 

 

Course outcome: 

After learning the content of the subject the students will be able to: 

1. Identify any unknown fibre sample even if will be present in blend form. 

2. Determine various properties of synthetic fibres like saponification number, melting point, 

refractive index, etc. 

3. Modulate the recipes for pretreatments determining the size content, wax content, etc. 

4. Understand about the yarn numbering system to describe the fineness of textiles. 

5. Measure the basic characteristics of fibres, yarns or fabrics like twist, EPI, PPI, GS, etc. 

 

List of Experiments:  

1. Identification of given different fibers. Natural fibers. 

2. Identification of given different fibers. Synthetic fibers. 

3. Identification of given different fibers. Regenerated fibers. 

4. To study the microscopic view of different fibers. 

5. To study the efficiency of wetting agents. 

 

Design based Problems (DP)/Open Ended Problem: 

1. To standardize effect of AEG content on dyeing bahaviour of Nylon textiles. 

2. To compare various natural and synthetic fibres for pilling tendancy. 

3. To study efficiency of various finishing agents based on their structure. 

4. To study the effect of fabric weaves on their performance. 

5. To study the effect of polymerization technique on molecular weights of the same. 

6. To study about molecular irregularity affecting various properties of the polymers to achieve 

maximum efficiency. 

 

Major Equipments:  

Bunsen burner, Water heating  bath, Weighing balance, Microscope, Oven, etc. 

 

List of Open Source Software/learning website: 

1. http://www.wto.org/ 

2. http://www.wtin.com/ 

3. http://textileinformation.blogspot.in/ 

4. http://www.fibre2fashion.com/ 

5. http://textilelearner.blogspot.in/ 

6. http://www.fashion-era.com/ 

 

http://www.wto.org/
http://www.wtin.com/
http://textileinformation.blogspot.in/
http://www.fibre2fashion.com/
http://textilelearner.blogspot.in/
http://www.fashion-era.com/


ACTIVE LEARNING ASSIGNMENTS:  Preparation  of power-point slides, which include videos, 

animations, pictures, graphics for better understanding theory and practical work – The faculty will 

allocate chapters/ parts of chapters to groups of students so that the entire syllabus to be covered. The 

power-point slides should be put up on the web-site of the College/ Institute, along with the names of the 

students of the group, the name of the faculty, Department and College on the first slide. The best three 

works should submit to GTU. 

 



GUJARAT TECHNOLOGICAL UNIVERSITY 
 

TEXTILE PROCESSING (28) 

MANUFACTURING & APPLICATIONS OF POLYMERIC MATERIALS 

SUBJECT CODE: 2162808 

B.E. 6thSEMESTER 
 

 

Type of course: Textile Processing Engineering 

 

Prerequisite: Zeal to learn the subject 

 

Rationale: All the types of textile wet processing auxiliaries like textile softeners, coating and bonding 

material, Printing Binders, Blanket adhesives, Synthetic thickeners, Stiffening agents, Sizing agents, Soil 

release agents, flocculating agents, super absorbent materials, etc. This subject includes the manufacturing 

techniques of various polymeric materials applied in textile wet processing along with their properties.  

 

 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) PA ALA ESE OEP 

    3 0 2 5 70 20 10 20 10 20 150 

 

Content: 

Sr. 

No. 
Course content 

Total 

Hrs. 
% Weightage 

1 Manufacturing processes/techniques of following polymeric 

materials and their applications in textile industries. 02 3.5 

2 Polyethylene as textile softeners, coating and bonding material, etc. 
03 

5.5 

3 Polyethylene Glycols such as PEG 200,400,600 etc and other 

polyols. 02 3.5 

4 Polyethoxylates and Polypropylene oxide condensates such as Nonyl 

Phenol Ethoxylates, Castor Oil Ethoxylates, oleic acid ethoxylates 

etc and Polypropylene oxides and their copolymers. 04 7 

5 Polyacrylates such as Poly(Ethyl and Butyl) acrylates, Polyacrylic 

acids and their salts, polyacryl amides, Polymethyl methacrylate etc 

and their copolymers as Printing Binders, Blanket adhesives, 

Synthetic thickeners, Stiffening agents, Sizing agents, Soil release 

agents, flocculating agents, super absorbent materials, etc. 10 18 

6 Vinyl polymers such as polyvinyl alcohol, polyvinyl acetate, 

polyvinyl chloride etc as stiffening agent, photochemicals, sizing 

adhesives, coating, lamination and bonding agents. 04 7 

7 Silicones such as dimethyl and methyl hydrogen siloxanes, amino 

silicones, carboxy silicones, epoxy silicones, hydroxyl silicons, etc. 

as softeners, water repellants, antifoaming agents, etc. 09 16 

8 Aminoplasts such as UF, DMEU, DMDHEU, MF, PF etc as 

anticrease finishing agents, Fixers, adhesives, etc. 09 16 

9 Polysaccharides and their derivatives as printing thickeners, scouring 

aids, finishing agents, etc. 03 5.5 

10 Miscellaneous polymers such as polyurethanes, polycarbonates, 

polystyrenes, polyesters, etc. 05 9 

11 Recent developments in polymeric materials and their application 

techniques in textile processing. 05 9 



 

Suggested specification table with marks (Theory): 

 

Distribution of Theory Marks 

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

11 14 21 07 08 09 

Legends: R: Remembrance; U: Understanding; A: Application, N: Analyze and E: Evaluate C: Create and 

above Levels (Revised Bloom’s Taxonomy) 

 

Note: This specification table shall be treated as a general guideline for students and teachers. The actual 

distribution of marks in the question paper may vary slightly from above table. 

 

Reference Books: 

1. Synthetic Polymers – Feldman, Bardalata 

2. Polymers and Resins– Brage Golding 

3. Commercial Polymer Blends – L. A. Utracki 

4. Chemistry of Organic Textile Chemicals – V. A. Shenai 

 

Course outcome: 

After learning the content of the subject the students will be able to: 

1. Learn different manufacturing techniques for polymeric materials. 

2. Know the chemistry of polymeric substances when present alone or in combination. 

3. Understand the role of them in textile wet processing. 

4. Develop new auxiliaries to get best process result. 

 

List of Experiments: 

1. Preparation and performance studies of polyacrylic acid. 

2. Preparation and performance studies of acrylic based binders. 

3. Preparation and performance studies of polysol. 

4. Preparation and performance studies of Urea formaldehyde. 

5. Preparation and performance studies of DMDHEU. 

6. Preparation and performance studies of phenol formaldehyde resin. 

7. Preparation and performance studies of melamine formaldehyde resin. 

8. Preparation and performance studies of silicone softneres. 

9. Preparation and performance studies of amino silicones for various applications. 

10. Preparation and performance studies of polyacrylamide. 

11. Preparation and performance studies of water repellent compounds. 

 

Design based Problems (DP)/Open Ended Problem: 

1. To prepare and evaluate combinations of softening agent suited one for all type of textiles. 

2. To prepare and evaluate best quality binder to be applied with various varieties of pigments. 

3. To compare the performance of different types of softeners. 

4. To minimize the application concentration of various silicones for suitable application. 

5. To develop best resin for better crease recovery for linen fabrics. 

 

Major Equipments:  

Bunsen burner, Water heating bath, Weighing balance, Microscope, oven, viscometers, padding mangle 

etc. 

 

List of Open Source Software/learning website: 

1. http://www.wto.org/ 

2. http://www.wtin.com/ 

3. http://textileinformation.blogspot.in/ 

4. http://www.fibre2fashion.com/ 

5. http://textilelearner.blogspot.in/ 

http://www.wto.org/
http://www.wtin.com/
http://textileinformation.blogspot.in/
http://www.fibre2fashion.com/
http://textilelearner.blogspot.in/


6. http://www.fashion-era.com/ 

 

ACTIVE LEARNING ASSIGNMENTS:  Preparation  of power-point slides, which include videos, 

animations, pictures, graphics for better understanding theory and practical work – The faculty will 

allocate chapters/ parts of chapters to groups of students so that the entire syllabus to be covered. The 

power-point slides should be put up on the web-site of the College/ Institute, along with the names of the 

students of the group, the name of the faculty, Department and College on the first slide. The best three 

works should submit to GTU. 

 

http://www.fashion-era.com/

