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Sasmira's Institute of Man-made Textiles
Learning and Assessment Scheme
Programme Name : Diploma in Textile Technology

Programme Code: DTT ) With effect from : 2023-24
Duration of Programme: 6 Semester : Curation:15 Weeks

Semester: Fourth Scheme: 54
Learning Schemne ; Assessment Scheme
Self Basedon LL & TL | Based on | Total
Course Title Abbrevat| Course| Course TE?EI:S Ac}ult:‘ljysz:;act ng E;?::ﬁ:; Credite Paper Tty Practical Self | Marks
) fon | Type | Code S, Work + | Hrs/Week Duration|FA-THSA-TH _ Total | FA-PR SAPR | SLA -
CL | TL | LL Assignmen (hrs) | Max | Max | Max | Min Max |Min [Max[Min [Max|Min
! ?epzxﬁnogf i - S e 01| 2 [ 2 g |3 T ¥ 3 [0 0 004025 |10]s0]20]25]10] 200
Dobby, Jacquard and Drop-box  |DID DSC [T231402| 2 AERE 1 7 -1 3 3 30 | 70 J100] 40 [ 25 | 10 50| 20 | 25| 10 | 200
Fabric Structue - 11 FS-T IDSC [T231403| 3 BNEE ] 7 35 3 30 1 M0 1L100| 40 | 25130 |25 0| 25) 10 155
Non Woven and Specility Fabrics [NWSF DSC [T231404 g I 1 4 2 3 30. | 70 [100] 40 25| 10| 125
?;éhrie;}zga“”fmmg GMT  [DSE  [T232405 g1 43f 4 7 135 3 |30 ] [100f 40 25|10 25| 0] 1s0
Garment Processing Technology - |GPT INP  |T237406 2 : 2 1 50 | 20 50
Industrial Visit - IT V- IINP [c237407 2 2 1 25 |10 25] 10 ¢ 39
SEM-I [SLE |T233408 1 3 4 2 : 50 | 20 50
Total | 6 13 & 3% 8 400 20 150] 350/ 500 175 150 175 1000

Abbrevations : CL - Clags Learning, TL: Tutoria| Learning, LL-Laboratory Learning, FA - Formative Assessment, SA- SUmmative Assessment, IKS - Indian Knowledge Skills, SLA - Self Lear ning Assessment
Legends: # - External Assessment, @ - Internal Assessment, * Online Exa mination

1. FA-TH repersents average of two class tests of 39 marks each conducted during the semester
2. If candidate is not securing minimum passing marks in FA-PR then the candidate shall be declared 'Fail' in that semester.

5.1 credit js equivalent to 50 notional hours.
6. Self Learning hours shall not be reflected in Time Table
Course Category:psc - Descipiine Sepcific Courses Core, DSE - Descipline Specific Elective, G E - Gineric Elective, AEC- Ability Enhasment Course, SEC - Skill Enhasment Course, VEC - Value Education Course,

INP - Project and Community
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Garment Manufacturing and Processing Technology Course Code: X23140%

Program Name : Diploma in Textile Chemistry

Program Code : DTC

Semester ; Fourth

Course Title Garment Manufacturing and Processing Technology
Course code X231401

| RATIONAL

Fabric produced in Mills is mainly used for producing men’s, women’s and children’s wear. It is
therefore important for textile engineers to understand the basic features of garments and its
manufacturing and processing. Hence, they can take care of needs of garment manufacturing and
processing while designing the fabric. In addition, this knowledge of garment manufacturing would
also help textile engineers to get jobs in garment industry or set up their own garment
manufacturing and processing unit.

INDUSTRY / EMPLOYER EXPECTED OUTCOME
The aim of this course is to help the student to attain the following industry identified competency
through various teaching learning experiences:

Apply principles of garment manufacturing and processing in selection of raw materials, process
control parameters and quality assurance procedures.

COURSE LEVEL LEARNING OUTCOMES (cos)

Students will be able to achieve & demonstrate the following COs on completion of course based
learning
CO1 - Apply the principle of marker planning to reduce fabric waste % of given garment batch.
CO2 - Apply principles of spreading and cutting to spread and cut fabric lay of given batch of garment
efficiently.
CO3 - Apply principles of sewing to select type of stitch, seam, needle, sewing thread and sewing
machine suitable for sewing given type of garment.
CO4 - Utilize the principles of garment processing and study the machineries used for garment
processing
COS5 - Solve the problems related to garment processing, energy conservation and
applications of energy sources
CO6 - Solve the problems related to denim washing and use various types of washes.
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Garment Manufacturing and Processing Technology

Course Code: X23140%.

v TEACHING-LEARNING AND ASSESSMENT SCHEME
: Total
r : Learning Scheme Assessment Scheme Marks
o
Based on LL and
urs Actual TSt ‘ Based
Course G — Contact Cred | Paper Theory — G Sl
Code | ~Ourselitle oo | Hrs/ week its | Durati Practical
SEH. Ni on | FA- | SA-
=5 Total | FAPR | SA-PR SLA
oy ey | TL | W f{hrs) | TH | TH
Max | Max Max‘Min Max‘Min MaxJMin Max | Min
Garment
X231404 ma';‘;arzt;”"gosc ‘ 3/ 10 f1/5 (25| 3 |30)70 (100 20| alo [0 |olo |3 150
1 technology ‘ —

Total IKS hours for semester: 0 Hrs.
Abbreviations: CL- Class room Learning,
Learning Hours, NLH-

Examination

Note:

FA-TH represents average of two class tests of 3

Notional Learning Hours, FA-
IKS - Indian Knowledge System, SLA- Self Learning
Legends: @ Internal Assessment, # External Assessment,

Assessment

TL- Tutorial Learning, LL-Laboratory Lea rning, SLH-Self
Formative Assessment, SA-Summative assessment,

*# On Line Examination, @$ Internal Online

0 marks each conducted during the semester.

1. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall

be declared as "Detained" in that semester.

2. If candidate is not securing minimum passing marks in SLA of any course, then the candidate shall be
declared as fail and will have to repeat and resubmit SLA work,

3. Notional Learning hours for the semester are (CL+LL+TL+SL) hrs.* 15 Weeks

4. One credit is equivalent to 30 Notional hrs.

5. *Self-learning hours shall not be reflected in the Time Table.

6. * Self-learning includes micro project/ assignment/ other activities.

v THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Br. Theory Learning Outcomes (TLOs) Learning content mapped with Suggested |

No. aligned to Cos Theory Learning Outcomes Learning

(TLOs) and (Cos) Pedagogies.
SECTION |
1 | TLO 1.1 Explain sequence of various | Unit -1 Introduction to Garment

processes of garment manufacturing Manufacturing Chalk-Board
with the help of flow chart. L1Introduction to  garment | Video
TLO 1.2 Elaborate significance of manufacturing industry in | Demonstrations
marker planning and enlist various India Cooperative
requirements of the same. 1.2 Flow chart for garment Learning
TLO 1.3 Select suitable marker planning manufacturing, Site/Industry
method for required garment batch, Marker Planning Visit

L 1.3 Requirements of  Marker
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Garment Manufacturing and Processing Technology

Course Code: X231404.

= planning,
1.4 Methods of marker planning
1.1 Methods of drawing and
reproduction of marker
2. |10 2.1 Explain various objectives and | Unit — Il Fabric Spreading and
requirements of spreading. Cutting
TLO 2.2 Select suitable method of
spreading for required garment batch. Spreading
TLO 2.3 Elaborate various objectives | 2.1 Objectives of spreading
and requirements of cutting. 2.2 Requirements of spreading.
TLO 2.4 Select suitable cutting method | 2.3 Types of fabric.
for given garment batch., 2.4 Methods of spreading to form
TLO 2.5 Describe various features of a lay. Chalk-Bosrd
computer aided cutting. Cutting ‘ Video
2.5 Objet?tlves of cutting. ' Bemastialions
2.6 Reqfnrements of  quality Coenenitin
g, . Learning
2.7 Methods of cutting. )
Site/Industry
a) Hand shears Visit
b) Straight knife
c) Round knife
d) Band knife
e) Notchers
f) Drills
g) Die cutting
h) Laser cutting
i) Ultrasonic cutting
j)_Computer aided cutting.
3. | TLO 3.1 Draw different types of seams | Unit Iil - Sewing, Fusing and
and explain their characteristics. Pressing
TLO 3.2 Select suitable seam for Sewing
Joining/stitching garment part in a|3.1 Seam - definition, types of
given situation. seam- Superimposed, Lapped
TLO 3.3 Select suitable stitch type for seam, Bound seam, flat seam, Chalk-Board
joining/stitching garment part in a decorative  seam, edge Video
given situation, neatening seams, addition of ,
i " A Demonstrations
TLO 3.4 Use sewing machine for separate item, Belt loop and ;
i . G Cooperative
joining/stitching garments parts. belt s
TLO 3.5 Select type of needle for 3.2 Stitch ~ definition, intra Site/Indust
stitching given garment parts. looping, interloping, | = i
TLO 3.6 Choose select thread for interlacing, lockstitch, chain Visit
stitching given garment parts. stitch and hand stitch.
TLO 3.7 Elaborate various causes and | 3.3 Sewing machine- Types of
remedies of various sewing problems. sewing machine, sewing
TO 3.8 Select various components and machine feed mechanism,
L trims for given garment stitching parts and their function. e

Sasmira’s Institute of Man-made Textiles, Worli

Semester — IV, 54 Scheme




Garment Manufacturing and Processing Technology Course Code: X23140:3

assignment. 3.4 Sewing machine needle -

TLO 3.9 Use type of fusible interlining, parts of needle, their

fusing equipment and method of fusing function, needle size, types of
for given garment. needle.

TLO 3.10 Select method of pressing | 3.5 Sewing threads- Fibre type,

form given garment. thread construction, thread
finishes.

3.6 Sewing problems — Problems

of stitch formation, formation
of pucker, causes and
remedies for the same.

3.7 Components and trims —
Labels and motifs, linings and
interlinings, laces, braids,
elastics, buttons and zipper.
Fusing and Pressing

3.8 Fusing and pressing -
advantages of using fusible
interlinings, requirements of
fusing, fusing equipment,
methods of fusing, welding
and molding, purpose of
pressing, methods of

pressing.
SECTION I
4. | TLO 4.1Extend the understanding of | Unit IV- Garment industry and

garment processing machineries
TLO 4.2 Develop the understanding 4.1 garment industry and its
about the future scope of garment requrements for textiles.
sector 4.2 Potential of garment
TLO 4.3 Select suitable machineries for processing industry,
garment processing 4.3 Parameters of garment
TLO 4.4 Extend the understanding of industry for export market | Chalk-Board
principle and working of garment machine- Video
processing machineries 4.4 Machineries for garments | Demonstrations
TLO 4.5 Select type Of machines as per processing-drum washing Cooperative
type of garments machin hydro extractor Learning
TLO 4.6 apply the standard procedures ,tumble  drier, paddle Site/Industry
for processing of garments dyeing machine,high | Visit
TLO 4.7 Identify faults and apply temperature dyeing
relevant rectification methods for machine etc
different garments 4.5 Working process,
TO 4.8 Identify advantages and parameters and precautios
limitations of garment processing for machines
machnaries 4.6 Advantages and limitations

L of garment processing
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Garment Manufacturing and Processing Technology

Course Code: X231404

T

L

acid wash, enzyme wash,etc

machines.
5. [ TLO 5.1 Extend the understanding of | Unit Ill — Processing of garments
reasons of garment processing 5.1 Introduction to processing
TLO 5.2 Develop the understanding of garments, principle
about the preparation process to difference in processing of
achieve specific effect. fabrics and garments
TLO 5.3 Select suitable dyes, pigments seam, decorative seam, edge
and chemicals for garment processing neatening seams, addition of
TLO 5.4 Apply the techno commercial separate item, Belt loop and
aspects of dyeing and printing of belt
garments 5.2 Process sequence
TLO 5.5 Select type of machines as per | possibilities
type of garments for processing In garment processing
TLO 5.6 Apply the standard procedures 5.3 Desizing scouring and Chalk-Board
for finishing of garments bleaching Video
TLO 5.7 Identify faults and apply of garments for preparatory el
relevant rectification methods for process Cooperative
different garments 5.4Principle of dyeing and Lesming
its advantages and limitations :
Bt Site/Industry
Visit
garments
5.5pigment printing and
transfer
printing  of garments, its
advantages
and limitations
5.6 finishing of garments, soft
finish,
wrinkle free finish, and stain
removing finish
5.7 Problems and remedies in
garment processing
6. | TLO 6.1 Extend _the understanfﬂng of Unit VI - DENIM PROCESSING
reasons of denim demands in the : :
market 6.1 Intrl'oduct_lonl to pr‘ocessmg
TLO 6.2 Develop the colour effects for .Of demm,. BringRte ‘dlfference Chalk-Board
) : : ; in processing of denims diR-Boar
given denim by different fashion 6.2 Pr Video
s . ocess sequence _
TLO 6.3 extend the understandin f prssblifes Demonstn‘-anons
g o ) :
2 . y In denim processing Cooperative
indigo dye to achieve various effects on E8 Peirsit et , Learnin
dirime -3 Principle of indigo dyeing, _ g
its Site/Industry
TLO 6.4 Apply the techno commercial Advantages and limitations Visit
aspects of denim washing by different & :
rathads 6.4 Various fashion washes ,
TLO 6.5 Identify faults and apply Hang
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Garment Manufacturing and Processing Technology Course Code: X231404.

relevant rectification methods for 6.5Various effects by fashion
denim washing process washes on denim and garments.
TLO 6.6 Identify advantages and| 6.6 Problems and remedies in
limitations of denim processing denim

processing

VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES NA

VIl - SUGGESTED MICRO PROJECTS / ASSIGNMENTS / ACTIVITIES FOR SPECIFIC LEARNING / SKILL
DEVELOPMENT (SELF LEARNING)

Self-Learning
Following are some suggestive self-learning topics:
® Collect information on recent developments in Garment Manufacturing along with
their specifications.
* Collect photographs of the Garment Manufacturing machines and prepare a presentation.

Micro project

Design different garments using mobile software. (Group of 4-5 students)

Prepare collage of different traditional garments based on different states of India (Group
of 4-5 students)

Collect various types of dyed garments and make their chart.

Collect various fashionable garments of all types of peoples

Apply various colored designs on garments with natural colors

Study fashion washes on denim jeans.

ASSIGNMNTS -

A SUGGESTIVE LIST IS GIVEN HERE,
a) Prepare the garment processing flow chart for processing of garments
b} Draw the diagrams of garment processing machines and describe their working
c) Compare garment processing with woven fabric processing.
d) Study the indigo dyeing with its process stages
e) Collect various garment samples and compare to each other
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Garment Manufacturing and Processing Technology

LABORATORY EQUIPMENTS / INSTRUMENTS / TOOL AND SOFTWARES REQUIRED. NA

Vil -

IX SUGGESTED FOR WEIGHTAGE TO LEARNING EF

__ Course Code: X231404

FORTES AND ASSESSMENT PURPOSE (Specification

Table)
Sr. o Applied | Learnin U- A- Total |
No. W | it iee pCI:s Hoursg i L Level | Level Marks
1 I Introduction to Cco1 3 2 1 6 9
Garment Manufacturing
2 | 1l | Fabric Spreading and o2 10 4 4 6 14
Cutting
3 Il | Sewing, Fusing and co3 10 4 2 6 12
Pressing
4 IV | Garment industry and Cco4 8 2 4 7 13
processing machineries
5 V | Garment processing COo5 8 2 4 6 12
6 VI | Denim processing CO6 6 2 4 4 10
L 45 16 19 35 70 |

X ASSESSMENT METHODOLOGY /TOOLS
Formative assessment (Assessment for Learning)
Mid Term Test,
Micro Projects and
assignments Rubrics

Each practical will be assessed considering 60%

product.
Summative Assessment (Assessment of Learning)
End Term Examination Laboratory Performance

XI SUGGESTED CO-PO MATRIX FORM

weightage to process and 40% weightage to

r Program Specific |
Program Outcomes (Pos) Outcomes
(PSOs)*
oo PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 |
urse 5
OMteoiics Basic Problem | Design Engineeri | Engineering Project Lifelong
Cos Analysis | Develo | ngtools practices for | Management learning
Discipline pment Society, PSO-1 | PSO-2 | PsD-3
specific of Sustainability
knowledge solution and
s Environment
Co1 2 3 1 1 - 1 1 1 2 1
co2 2 3 2 1 1 2 4 2 1 2
Co3 2 2 2 1 1 1 4 i 1 2
Co4 2 2 3 1 1 1 2 2 1 2
COos 2 2 2 1 1 2 1 1 1 2
06 2 3 2 2 2 1 2 4 2
Legends: - High: 03, Medium: 02, Low: 01, 0: No mapping
PROGRAM SPECIFIC OUTCOMES (PSO’s)
(What s/he will continue to do in the textile Chemistry specific industry soon after diploma programme)

d Finishing of Textiles using various relevant technologies

PSO Z; Perform Quality Identification, evalu

ation of Textile, fibres,

yarns, fabrics dyes and chemicals using various test methods

PSO 1: Perform preparatory, colouration an

PS50 3: Maintain various textile machines to

produce variou

s types of quality Textiles at optimum and sustainable cost.

]
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Garment Manufacturing and Processing Technology

XIl SUGGESTED LEARNING RESOURCES / BOOKS

Course Code: X23140/%

L

St Title Author Publisher
No.
1 The Technology of Harold Carr and Barbara | Blackwell Science UK.
Clothing Manufacture | Lathan
> . ; L De Cosse, UK
2 Sewing Lingerie Singer e :
3 Garmenjc Techn.ology Garry Cooklin Blackwell Science UK.
for Fashion Designer
ill blication N
4 Clothing for Moderns Erain Mabel Clothing xizml FRPIRE SO A
5 Pattern making for Armstrong, Helen Harper Collins, LA
fashion designs loseph ISBN : 9780136069348
Environmental issues- | Chavan R B : o
; . IIT Delhi publication 1998
. technology options for | Radhakrishnan J SRR Gk
textile industry
7 | Energy conservation in Kalyanraman A R SITRA 1995
Textile industries
8 Garment dyeing MITTAL R.N Textile association indis
9 Ecology and textiles V A SHENAI Sevak publication mumbai )
Garment wet
10 | processing Technical Tyndall ( Michael ) AATCC, 1994
manual

XIll LEARNING WEBSITES AND PORTALS

s, . e
b Links / Portals Description
1 http://www.garmentsmerchandising.com/ﬂow-chart-of— Flow chart
garments-manufacturing-process/
2 httgs:{[textileleamer.blogsgot.com!2012!02/nrncess-flow- Flow chart
chart-of-garments.html
3 https://clothingindustrv.blogspot.com/2018}01/fabric- Spreading
spreading-garment-industry.html|
4 httns://clothingindustrv.bIogspot.com/’2018/01/method5~fabric- Cutting
cutting.html
5 ms:ﬂclothingindustrv.bfogspot.com/zm8{01/cutting- Cutting
degartment—garment-industry.html
6 mp://fashion2apparel.b|ogsnot.com/2017/04/different-tvpes~ Seams
seams-uses.html -
7 https:;’/clothingindustrv.blogsnot.com!2018/03f'seam- Seams |
| classification-quality-seam.htm!
8 http://fashionZapparel.b@gspot‘com/2017;’04/tvpes-stitches- Stitches N
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Garment Manufacturing and Processing Technology

Course Code: X23146:1

9 https://www.onIineclothingstudv.com/2017;’03/different-tvnes~ Sewing —‘
| of-industrial-sewing.html
10 httgs:z(www.wikihow.comZChoose—Sewin_g-_Thread Sewing Thread
11 http://www.garmentsmerchandising.com;’&sewing-faults-with- Garment Faults
causes-and-remedies/
| 12 http://www.fibre2fashion.com Fashion washes
13 http:steaveapparel.com Garment finishing
14 http://m.indiamart.com Garment dyeing
15 http://textilelearner.net Garment
processing
XIV.  COURSE CURRICULUM DEVELOPMENT COMMITTEE
'_Sr :
No- Name & Designation Institute Contact No. Email
Sasmira’s
Mr. S, S. Joglekar, : s 3
1. |'Bi tactures Institute cn‘c Man- 9833909871 shlrljr.hjoglekar@sasmlra.
(Selection Grade) made Textiles, edu.in
§ Worli, Mumbai
Shri. Bhagwan R Sasmira’s
7. Khade, Lecturer Institute of Man- 9930602109 bhagwankhade@sasmlra
(Textile chemistry) made Textiles, .edu.in
Worli, Mumbai
SASMIRA’S 1N
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Chemicals & Auxiliaries Evaluation . X232405
Program Name : Diploma in Textile Chemistry

Program Code : DTC

Semester : Fourth

Course Title Chemicals & Auxiliaries Evaluation

Course code : X232405

ITI.

L RATIONALE

To study the chemistry, application, and efficiency of textile auxiliaries, detergents, resins,
softeners, and thickeners in enhancing textile quality and productivity. To examine the degradation of
natural and synthetic fibers during chemical processing and its analytical evaluation. To explore the
ecological impact of textile auxiliaries, their tolerance limits, and significance. To address water pollution
from dye-house effluents, remedial measures, and safe disposal processes. To investigate fabric staining
and stain removal techniques and highlight the importance of effluent treatment in wet processing units.

IL INDUSTRY / EMPLOYER EXPECTED OUTCOME
The aim of this course is to help the student to attain the following industry identified competency
through various teaching learning experiences:

- Comprehensive Knowledge of Textile Auxiliaries

Understanding the purpose and types of textile auxiliaries, such as dyes, detergents, softeners, finishing
agents, and others.
Awareness of their chemical compositions, mechanisms of action, and applications in various textile
processes like pre-treatment, dyeing, printing, and finishing,
Familiarity with sustainable and eco-friendly auxiliary options.

a. Application in Textile Processing
The ability to select appropriate auxiliaries for specific textile materials and production processes,
Optimizing production efficiency by using auxiliaries that improve properties like softness, durability,
water resistance, or color fastness.

- Environmental and Regulatory Awareness

Understanding the environmental impact of textile auxiliaries and learning about biodegradability, eco-t

oxicity, and regulatory compliance

Awareness of strategies to minimize waste and pollution during the use and disposal of textile auxiliaries.
Problem-Solving and Innovation

Developing problem-solving skills to address challenges in textile production, such as poor dye uptake,

uneven finishing, or shrinkage issues.

- Quality Control and Standardization

Ability to perform quality control checks on textiles processed with auxiliaries to ensure compliance with
industry standards,
Evaluating auxiliaries based on parameters like toxicity, performance con sistency, and cost- effectiveness.

COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on com pletion of course based learning

(a) Analyze various auxiliaries and surfactants suitable for the given fabric.
(b) Study the degradation processes of cellulosic fabrics and identify appropriate precautions.

(c) Identify stains on given fabrics and apply appropriate methods for their removal.

(d) Utilize suitable thickening agents for printing on specified textile fabrics.

(e) Select and apply appropriate wrinkle-free finishes and softeners for the specified textile fabrics.
(f) Analyze dye house effluents and propose methods for their treatment.




IV. TEACHING-LEARNING AND ASSESSMENT SCHEME
Learning Scheme Assessment Scheme ij;:?kﬂ
C Actual Based on LL & TL Based on
%’:;:e C:: " | Abbr ?;u C°"\?:§k“m (Credits [l;:m( T Practical SL
e gory Bl ou | Pao BAel oy FA-PR el B
IGL| TL | LL (hrs)| TH| TH PR
Max | Max Max [Min  [Max ’Min ]Mnx Min | Max| Min
Chemig
als &
xz2405 | A% cae [psH s (1 (3 [1 |8 | & | 3 |30 100 (40 |25 | 10]|25 | 10|25 10 | 175
Evalua|
tion
Total TKS hours for semester: 1 Hrs.
Abbreviations: CL- Class room Learning, TL- Tutorial Learn ing, LL-Laboratory Learning, SLH-Self
Learning Hours, NLH- Notional Learning Hours, FA- Formative Assessment, SA-Summative
assessment, IKS - Indian Knowledge System, SLA- Self Learning Assessment
Legends: @ Internal Assessment, # External Assessment, *# On Line Examination, @$ Internal Online
Examination
Note:
FA-TH represents average of two class tests of 30 marks each conducted during the semester.
1. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall be
declared as "Detained" in that semester.
2. If candidate is not securing minimum passing marks in SLA of any course, then the candidate shall be
declared as fail and will have to repeat and resubmit SLA work,
3. Notional Learning hours for the semester are (CL+LL+TL+SL) hrs.* 15 Weeks
4. One credit is equivalent to 30 Notional hrs.
5. * Self learning hours shall not be reflected in the Time Table.
6. * Self learning includes micro project/ assignment/ other activities,
V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Sr. Theory Learning Learning content mapped with Suggested —|
No. Outcomes (TLOs) Theory Learning Outcomes (TLOs) Learning
aligned to Cos and (Cos) Pedagogies,
SECTION I
[ ]l Explain the Unit I - Textile auxiliaries&
importance of the textile surfactants
auxiliaries  and  their | Textile auxiliaries-importance,
evaluation. examples and their functions in wet
2 Explain the various processing.
auxiliaries  in textile | Textile auxiliaries-importance of the
processing  with  their | evaluation with example Improved Lecture,
functions. Oil and their properties—determination tutorial,
3 Describe the | of diene value, flash point, iodine value Assignments,
properties of oil. etc. of the oil. Demonstration,
4 Explain the } Epoxidation and rancidity of oils. Simulation,
functions of surface-active § Definition and importance of the
agents. surfactants.
5 Determine the ) Wetting agents-Function and
efficiency of the given | evaluation for efficiency.
L wetting agent,




l Explain the
structure of cellulose.
2 Describe the

degradation of cellulose
with reasons.

3 Explain the
formation of oxy-cellulose
and hydrocellulose.

4 Identify the reasons

of the degradation of
cellulose.

5 Determine the
copper  number  and

cuprammonium fluidity of
the given cellulose sample

Unit IT — Cellulose and degradation
Cellulose —structure and properties
Degradation-formation of oxy-cellulose
and hydrocellulose.

Identification tests for oxy-cellulose
and hydrocellulose.

} Comparison between oxy-cellulose and
hydrocellulose.

Copper number-definition, method of
determination and its significance.
Cuprammonium fluidity—its
significance and determination method.

Improved Lecture,
tutorial,
Assignments,
Demonstration,
Simulation.

thickeners in printing

.3 Classify the
thickening agents with
their properties

4 Describe the
properties of sodium
alginate and its
applications

1] Describe the
method of determination
of viscosity of the
thickener.

3. Explain the Unit — IIT Stains removing on textiles
importance of the stain and auxiliaries.
removing Object of stain removing.
2 Identify the Stains on textiles—definition,
various stains on textile identification methods and reasons of
fibres. staining,
3 Select the Mcth0d§ used for stain removing— Improved Lecture,
relevant methods used for mechanical, chemical solvent, enzyme tutorial
stain removing from etc. ; 2
; . Aot Assignments,
textiles.  Importance of evaluations of auxiliaries. ;
; : ; SRR Demonstration,
4 Explain the Evaluation of textile auxiliaries—dye- : ;
- ; : : : ; Simulation.
importance of various fixing agent, levelling agent, dispersing
auxiliaries in wet agent, carriers etc.
processing, ) Evaluation methods for textile
5 Explain the auxiliaries by application.
evaluation methods for Criteria for wet processing for various
textile auxiliaries. auxiliaries.
SECTION II ]
. Explain the Unit-1V Improved Lecture,
various properties and Textile thickening agents. tutorial,
sources of the starch, Starch-types, sources and their Assignments,
2 Explain the properties Demonstration,
importance textile Textile thickener—importance for Simulation.

printing, classification with exam ples,
properties and applications etc.
Properties and applications of sodium
alginate.

} Determination of viscosity of the
thickeners

Comparative testing methods for
various thickener




1 Explain the
importance of resin
finishing.

2 Explain the
mechanism with
examples
3 Describe the
method of evaluation of
crease recovery angle of
the given fabric.

4 Explain the
importance of softening.
5 Classify the
softeners with their
properties.

6 Evaluate the
given sample of the
softener.

Unit V — Finishing and softening
Importance of resin finishing.
 Resin  finishing—mechanism
application methods.

Various resins and their properties
 Evaluation of crease recovery angle of
resin finished fabric.

Softeners-types and their properties.

) Application methods of softener on
textile fabrics.

[ Various methods
softener.

and

of evaluation of

Improved
Lecture, tutorial,
Assignments,
Demonstration,
Simulation.

1 Explain the
importance of effluent
treatment of the process
house,

2 Describe the
chemical composition of
dye house from various

Unit -6 Effluent treatments

Dye house effluent and importance of
treatments.

Chemical composition of various
departments of the dye house.
Effluent treatments-Equalisation,
sedimentation, flocculation, activated

Improved Lecture,
tutorial,
Assignments,
Demonstration,

departments. carbon, reverse osmosis etc. Simulation.

3 Describe the Definition of BOD, COD and method of

various methods of determination

effluent treatment. Norms and criteria for textile effluent.

4 Explain the

terms-BOD and COD

and their significance.

5 Norms for

effluent from textile

processing, L
VL.  LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL
EXPERIENCES

Practical / Tutorjal / Laboratory | Sr. | Laboratory Experiment / Practical | No. of | Relevant
Learning Outcome (LLO) No. | Title / Tutorial Title Hours | COs
LLO 1.1 Identify various Use relevant chemicals to identify |

apparatus and glassware used for the size on textile material and

practical, relevant qualitative method for

LLO 12 Select suitable testing the given starch

apparatus and glassware for the

practical execution, 1 3 COa
LLO 1.3 Use relevant apparatus

and glassware for the practical

execution and chemicals to

identify the size on textile

material. I ]




LLO 2.1 Identify various
apparatus and glassware used for
practical.

LLO 22 Select suitable
apparatus and glassware for the
practical execution.

LLO 2.3 Use relevant apparatus
and glassware for the practical
execution and chemicals to
identify the size on textile
material.

Use relevant chemicals to identify
the size on textile material and
relevant qualitative method for
testing the given starch

COa

LLO 3.1 [Identify various
apparatus and glassware used for
practical.

LLO 32 Select suitable
apparatus and glassware for the
practical execution.

LLO 3.3 Use relevant apparatus
and glassware for the practical
execution and understand the
degradation or oxidation of
cellulose by Determination of
Copper Number

Use Copper Number to assess the
oxidation and degradation level of
cellulose.

COb

LLO 4.1 Identify various
apparatus and glassware used for
practical.

LLO 42 Select suitable
apparatus and glassware for the
practical execution.

LLO 4.3 Use relevant apparatus
and glassware for the practical
execution and understand the
degradation or oxidation of
cellulose by Determination of
Cuprammonium fluidity.

Use Cuprammonium hydroxide
solution and measure  the
degradation of cellulose by
dissolving it in cuprammonium
hydroxide and measuring its flow
properties or fluidity. 3

COb

LLO 5.1 Identify various
apparatus and glassware used for
practical.

LLO 52 Select suitable
apparatus and glassware for the
practical execution.

LLO 5.3 Use relevant apparatus
and glassware for the practical
execution and understand the
process to remove common
stains from different fabrics.

Use different reagents and methods
to remove stains from the given
textile fabric.

COc

LLO 6.1 Identify various
apparatus and glassware used for
practical.

LLO 62 Select suitable
apparatus and glassware for the
practical execution,

LLO 6.3 Use relevant apparatus
@d glassware for the practical

Use a viscometer to measure and
compare the viscosities of different
textile printing thickeners (Natural
Thickeners).

COd




[ execution for Determining the
viscosity of textile printing
thickeners (Natural Thickeners)
ensuring optimal print quality
and consistency.

LLO 7.1 Identify various
apparatus and glassware used for
practical.

LLO 72 Select suitable
apparatus and glassware for the
practical execution.

LLO 7.3 Use relevant apparatus
and glassware for the practical
execution for Determining the
viscosity of textile printing
thickeners (Synthetic
Thickeners) ensuring optimal
| print quality and consistency.

Use a viscometer to measure and
compare the viscosities of different
textile printing thickeners
(Synthetic Thickeners).

COd

LLO 8.1 |Identify various
apparatus and glassware used for
practical.

LLO 82 Select suitable
apparatus and glassware for the
practical execution.

LLO 8.3 Use relevant apparatus
and glassware for the practical
execution for Evaluating the
Impact of Levelling Agents in
Textile Dyeing.

Compare K/S values across
samples to determine the effect of
the levelling agent on color yield.
Analyze fastness properties to
assess if the levelling agent
influences wash durability.

COa

LLO 9.1 [Identify various
apparatus and glassware used for
practical.

LLO 92 Select suitable
apparatus and glassware for the
practical execution.

LLO 9.3 Use relevant apparatus
and glassware for the practical
execution to  assess  the
effectiveness of various dye-
fixing agents in enhancing the
wash fastness of direct-dyed
cotton fabrics.

Compare the washing fastness
ratings, color change evaluations,
and color strength values of the
samples treated with different dye-
fixing agents against the control
sample and  determine  the
effectiveness of each dye-fixing | 3
agent in enhancing the wash
fastness properties of the dyed
fabrics.

COa

LLO 10.1 Identify various
apparatus and glassware used for
practical,

LLO 102 Select suitable
apparatus and glassware for the
practical execution. _
LLO 10.3 Use relevant apparatus
and glassware for the practical
execution to assess how different
concentrations  of  dispersing
agents influence the colour
strength and fastness properties

10

Plot the K/S values against the
dispersing agent concentrations to
observe the relationship between
dispersing agent levels and dye
uptake and Analyze wash and
rubbing  fastness ratings  to
determine the optimal dispersing
agent concentration that balances
color strength and  fastness
properties.

COa




of polyester fabrics dyed with
disperse dyes.

LLO 11.1 Identify various To measure the crease recovery
apparatus and glassware used for angle of resin-finished fabrics,
practical. thereby assessing their ability to
LLO 112 Select suitable recover from creasing.

apparatus and glassware for the
practical execution.

LLO 11.3 Use relevant apparatus | 11 3
and glassware for the practical
execution for Evaluating the
crease recovery angle of resin-
finished fabrics which is crucial
for maintaining a smooth
| appearance in garments.

COe

LLO 12.1 |Identify various To assess the effects of different
apparatus and glassware used for fabric softeners on the physical and
practical. comfort properties of textile
LLO 122 Select suitable fabrics.

apparatus and glassware for the
practical execution. 12 3
LLO 12.3 Use relevant apparatus
and glassware for the practical
execution Eor Evaluating the
impact of fabric sofieners on
finished fabrics

COe

LLO 13.1 [Identify various To analyze the physicochemical
apparatus and glassware used for properties of textile dye house
practical, effluents and evaluate their
LLO 132 Select suitable potential environmental impact.
apparatus and glassware for the 13 3
practical execution.

LLO 13.3 Use relevant apparatus
and glassware for the practical
execution for Analysing textile
| dye house effluents

cat

VII.  SUGGESTED MICRO PROJECTS / ASSIGNMENTS / ACTIVITIES FOR SPECIFIC

LEARNING / SKILL DEVELOPMENT (SELF LEARNING)

Other than the classroom and laboratory learning, following are the suggested student-related co-
curricular activities which can be undertaken to accelerate the attainment of the various outcomes in

this course:

Microprojects
Analysis of Wetting Agents

Steps:

LG o S O =}

Perform penetration tests on fabric samples.

Deliverable: Report comparing wetting agents based on key parameters.
Foam Stability Testing of Detergents

Objective: Test the foam stability of different textile detergents.

o Mo

Compare wetting agents by measuring their surface tension reduction capacity.

Objective: Evaluate the performance of different wetting agents used in textile pre-treatment.
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Steps:

Prepare detergent solutions.

Measure foam height and stability over time.

Deliverable: Graphs showing foam stability with observations and recommendations.
Evaluation of Dye Fixing Agents

Objective: Assess the efficacy of dye fixing agents in improving wash fastness.
Steps:

Dye fabric samples and apply fixing agents.

Perform wash fastness tests and compare results.

Deliverable: Comparative study showing effectiveness of different agents.
Assessment of Softening Agents

Objective: Test and compare different fabric softeners for hand feel and durability.
Steps:

Treat fabric samples with softening agents.

Conduct hand feel and crease recovery tests.

Deliverable: A detailed report on the pros and cons of each softener,

Stain Removal Efficiency

Objective: Evaluate the stain-removal efficiency of textile auxiliaries.

Steps:

Use standard stains (oil, ink, coffee) on fabric.

Treat with auxiliaries and analyze the results.

Deliverable: Visual and quantitative data on stain removal performance,

VIIL SUGGESTED ASSIGNMENTS
A suggestive list is given here. Similar ASSIGNMENTS could be added by the concerned faculty:

Assignments

Comparative Study on Surfactants in Textile Processing
Research and compare non-ionic, anionic, and cationic surfactants.
Analyze their applications, advantages, and limitations.

Role of Enzymes in Textile Pre-Treatment

Study the enzymatic scouring and desizing process.

Include a case study or experiment evaluating enzyme efficiency.
Impact of Auxiliaries on Eco-Friendly Textile Processing
Explore how textile auxiliaries contribute to sustainability.

Include examples of biodegradable or low-impact auxiljaries.
Evaluation of Optical Brightening Agents

Study the application and effects of optical brightening agents on textiles.
Discuss parameters like whiteness index and fluorescence under UV light,
Safety and Toxicity Analysis of Textile Auxiliaries

Prepare a report on the safety measures in handling textile auxiliaries,
Discuss the impact of auxiliaries on human health and the environment.
Role of Antimicrobial Agents in Functional Textiles
Investigate antimicrobial agents used in textiles,

Test treated fabrics for microbial resistance,




IX. SUGGESTED FOR WEIGHTAGE TO LEARNING EFFORTS AND ASSESSMENT PURPOSE
(Specification Table)

Sr. 3 G Applied | Learning U- A- Total
No. Dnik Unit Tifle Cos Hours B Levl Level | Level | Marks
1 I Textile auxiliaries& col1 10 4 6 3 13

surfactants
12
) 1 Cellulose_z and co2 08 4 5 3
degradation
Stains removing on 4 4 2 10
3 | HI | textiles and Cco3 06
auxiliaries.
4 v Textile thickening CO4 06 4 4 2 10
| agents,
5 v Flmsh.mg and CO3 10 4 6 3 13
softening
6 V1 | Effluent treatments CO6 08 4 5 3 _ 12
48 24 30 16 70

X. ASSESSMENT METHODOLOGY /TOOLS
Formative Assessment (Assessment for learning)

® Lab. Performance (Term work)

Summative Assessment (Assessment of Learning)
* End of Term examination — Practical Exam and Viva-voce

XI. SUGGESTED CO-PO MATRIX FORM

B Program Specific
Program Outcomes (Pos) Outcomes
(PSOs)*
o [P0 P02 PO3 [PO-4 [PO5 PO-6 P07
Out Basic | Probl| Desig | Engine Engineerin | Project Life long
& em |n ering | g practices | Managem learning
i Discip | Anal | Devel | tools for Society, | ent
68 (i P SR PSO- | PSO- | PSO
Cos line | ysis | opme Sustainahil 1 ) 3
specifi nt of ity and
¢ soluti Environme
knowl ons nt
edge
Col 3 2 2 1 1 1 2 2 3 3
co2| 3 2 2 1 1 1 | 2 2 3 3
CO3 3 2 2 1 1 1 2 2 3 3
COo4 3 2 2 1 1 1 2 2 3 3
COs5 3 2 2 1 1 1 2 2 3 3
CO6 3 2 2 1 1 1 2 2 3 3
Legends: - High: 03, Medium: 02, Low: 0 1, 0: No mapping
PROGRAM SPECIFIC OUTCOMES (PS0O’s)
| (What s/he will continue to do in the textile and related industry soon after diploma programme)
PSO 1: Perform preparatory, Colouuration and Finishing of Textiles using various relevant
}Echnologies.
PSO 2: Perform Quality evaluation of textiles, Fibres, Yarns, Fabrics, Dyes and Chemicals using
| various standard test methods,
PSO 3: Maintain various textile machines to produce various types of quality textiles at optimum |

and sustainable cost.




XII. SUGGESTED LEARNING RESOURCES / BOOKS

g‘{; Title of Book Author Publication
) "Chemical Processing of Textiles: Prakash, R. Senthil CRC Press / Woodhead
" | Fundamentals and Future Trends" Kumar Publishing
National Institute of
"Textile Auxiliaries and Finishin Technical Teachers'
4 Chemicals" s Dr.R. B. Chavan Training & Research
(NITTTR)
"Chemical Technology in the Elsevier / Woodhead
% Pretreatment Processes of Textiles" 5. R. Karmakar Publishing
4. | "Textile Chemistry" (Vol. 1-3) V.A. Shenai Sevak Publications
5 "Textile Chemical Testing and Woodhead Publishing /
" | Analysis" Author: Q. Wei Elsevier
Surfactants and Interfacial Author: Milton J. Rosen :
6. | Phenomena" Wiley
Handbook of Industrial Chemistry and James A. Kent )
7. Biotechnology" Springer
XIHI. SOFTWARE/LEARNING WEBSITES

VY

YV Vv

NPTEL (www.n ptel.ac.in) — Free online courses on Textile Chemistry & Chemical Processing.
Textile Association of India (www.textileassociationindi a.org) — Articles and updates on chemicals &
auxiliaries.

Textile Learner (www.textilelearner.net) — Free online articles on textile chemicals & auxiliaries.
Springer & Elsevier Journals — Good for research papers on industrial chemical evaluation.

Coursera / Udemy — Courses on textile chemistry, industrial chemicals, and auxiliaries,

XIV. COURSE CURRICULUM DEVELOPMENT COMMITTEE
'EN 0. NS:lI‘I‘.IB & Institute Contact No. Email
Designation

1

Sasmira’s Institute of

Man made Textiles, 9004940950 rajankori@sasmira.edu.in
Worli, Mumbaij

Mr. Rajan Kori
Lecturer

SASMIRA'S INSTITUTE 0F s
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Ecofriendly Textile Processing Course Code: X232404

Programme Name : Diploma in Textile Chemistry

Programme Code : DTC

Semester : Fourth
Course Title : Ecofriendly Textile Processing
Course Code 1 X232404

1. RATIONALE
Textile industry uses lots of chemicals in pre-treatments, dyeing, printing, and finishing which are harmful
to the environment. This course is introduced to update the students about the present need of the industry,
society and the Environmental issues. This course is developed in such a way that the students will imbibe
the attitude of eco-friendly processing alternatives and prevent the damage to the environment thereby
making the processes sustainable. This will further help them to solve broad based problems in the textile
processes from environment viewpoint.

2. INDUSTRY / EMPLOYER EXPECTED OUTCOMES

The aim of this course is to help the student to “To inculcate the attitude of eco-friendly processing
alternatives and prevent the dam age to the environment” and attain the industry identified competency
through various teaching learning experiences:

3. COURSE LEVEL LEARNING OUTCOME (CO’S)
The Theory associated with this course is to be taught and implemented, so that the student demonstrates
the following industry-oriented CO’s associated with the above mentioned competency:

COLl - Identify the relevant Environmental components, issues and systems.

CO2 - Provide an insight of the Environmental Management Systems for the various pollutions.

CO3 - Conduct SWOT analysis of water and soil pollution in textile industry

CO4 - Apply the relevant measures to assess the environmental impact assessment.

CO5 — Provide Road map for seeking Ecolables through understandin g of current global textile laws.
CO6 - Implement the environmental policies & redressal technologies under the relevant legal framework.

IV TEACHING-LEARNING AND ASSESSMENT SCHEME

,_ Learning Scheme Assessment Scheme Ll
Marks
Co Based on LL and
Actual AN O LA,
Conrse | Conrse “:5 Contact Hrs/ Cr Theory ISL Bm;eg o
Code Title | Cat week edi | Paper Practical
oo SLH |NLH ts | Duration
e (hrs) |FA-TH|SA-TH Total FA-PR SA-PR SLA
Y IL |TL | LL
Max | Max | MaxMin | Max|Min | Max [win May| Min
Ecofriend]
X232404 | y Textile IDSE |3 1 0 1 5 25 3 30 70 100 | 40 0 0 0 0| 251( 10 125
Prot:essmé

Total IKS hours for semester: 02 Hrs,
Abbreviations: CL- Class room Learning, TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self
Learning Hours, NLH- Notional Learning Hours, FA- Formative Assessment, SA-Summative

assessment, IKS - Indian Knowledge System, SLA- Self Learning Assessment

1




Legends: @Internal Assessment, #External Assessment, *#Online Examination,@$Internal Online

Examination

Note:

FA-TH represents average of two class tests of 30 marks each conducted during the semester.

1. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall
be declared as "Detained" in that semester.

2. If candidate is not securing minimum passing marks in SLA of any course, then the candidate shall be
declared as fail and will have to repeat and resubmit SLA work.,

3. Notional Learning hours for the semester are (CL+LLATLA+SL) hrs.*15 Weeks
4. One credit is equivalent to 30 Notional hours,
5. *Self-learning hours shall not be reflected in the Timetable.
6. *Self-learning includes micro-project/assignment/other activities.
A4 THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT
| Sr. Theory Learning Outcomes (TLOs) Learning content | Suggested Learning_|
No. aligned to Cos mapped with Theory Pedagogies.
Learning Qutcomes
(TLOs) and (Cos)
| SECTION I |
I | TLO 1.1 Describe the | Unit - I Environment and climate
importance of | change
importance of | 1.1 Environment and its components,
environmental studies. Types of Environments, Need of
TLO 1.2 Describe the environmental studies
various environmental | 1.2 Environmental Issues- Climate
issues responsible for change, Global warming, Acid rain,
deterioration of various Ozone layer depletion, nuclear
ecosystems. accidents. Effect of population growth
TLO 1.3 Describe the and industrialization
relevance of 5R’s in| 1.3 Concept  of 5R, Individuals’ Fisionss
combating the participation in i) SR policy, ii) Presenta;ions,
environmental Segregation of waste, and iii) Creating Assioimmoits
pollution. manure from domestic waste. Pracgcal Y(;u— b
TLO 1.4 Describe the | 1.4 Impact of Climate change, Factors | . lati ’ Fli
factors contributing to contributing to climate change, snlmu AR, *
climate change and Concept of Sustainable development, | '35Sro0om.
role of SDG’s in Sustainable  Development  Goals
restoring the (SDGs), Action Plan on Climate
ecosystems, Change in Indian perspectives.
TLO 1.5 Describe the | 1.5 Zero Carbon footprint for sustainable
relevance  of Zero development, (IKS-Environment
Carbon Footprint for conservation in Vedic and pre-Vedic
environment India).
conservation in vedic
India.
2. | TLO 2.1 - Identify the | Unit II - Environmental Management Lectures,
different management System, Presentations,
systems 2.1 Introduction  to Management | Assignments,
systems like QMS, EMS, SA & Practical, You- tube

OHSAS, Significance of QMS,

simulation Flip

2




TLO 2.2 - Describe the EMS, SA & OHSAS and/ classroom.

Environment Advantages of QMS, EMS, SA and

Management Systems OHSAS.

TLO 2.3 — Analyze the 2.2 Introduction  to  Environmental

effects of different Management, Definitions of

types of pollution on environment, ecology, pollution,

environment. 2.3 Types of pollution and its effects on

TLO 2.4. - Describe environment, general waste

the  textile  water categorization,

pollutants along with 2.4 Textile water pollutants and their

the factors characterization. Factors

contributing water contributing water pollution and

pollution, their ~ effect, water pollution

TLO 2.5 - Identify the parameters, physical, biological,

monitoring and control chemical standards for quality of

of air and noise treated water.

pollution. 2.5 Air and noise pollution, causes,
effect, monitoring and control,
Source of air and noise pollution, its
effect and control.

TLO 3.1 — Describe | Unit Il — Pollution and health aspects of

the pollution of water textile Industry

and soil due to textile | 3.1 Introduction to water and soil

industry. pollution due to textile industry

TLO 3.2 — Analyze the | 3.2 Impact of dyes on soil & water

impact of dyes on parameters

water and soil. 33 Impact of specialty chemicals,

TLO 3.3 — Identify the chemicals and auxiliaries on eco L ichiites

impact of specialty
chemicals, chemicals
and auxiliaries on eco
system.

system.

Occupational safety and health hazards
in textile units and control, safety in
chemical handling, noise exposure in

3.4

Presentations,
Assignments,
Practical, You- tube

TLO 3.4 - To select textile industry, effects on workers, silmulatlon, L
occupational  safety exposure limits, sources, PPE used in Rléisnitonm.
measures and control textile industry, Material safety data
health  hazards in sheets.
textile industries 3.5 Waste water treatment steps applicable
TLO 3.5 - Identify the for textile units.
Waste water treatment
steps applicable for
textile units.

SECTION I1
TLO 4.1 — Extend the Unit IV - Environmental impact
understanding of Assessment
environmental impact 4.1 Introduction to environmental § s
assessment impact assessment methodology, P s
methodology. Unit process: Environmental i S
TLO 4.2 — Analyze problems and human health, Risk A§51gnments.
the impact of assessment and risk management, Pra'cucal, .YOU- t‘ube
Toxicological 4.2 Ecology and textiles, Toxicological simulation, Flip
considerations of considerations of textile processing,. clissroom.

textile processing on
the ecology.

Environmental Impact assessment,
Definition & Need, waste
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TLO 4.3 — Identify the
Ecolables and the
factors affecting
ecolabelling

TLO — 4.4 Extend the
importance of
Ecolabelling  along
with its advantages
and limitations,

TLO —4.5 Identify the
various analytical
instruments and
principles involved in
the testing of
ecological

minimization and recycling.

4.3 Recent Innovations of Eco Fabrics,
Eco Labeling, Green Marketing
Public awareness, factors affecting

Eco Labeling.
4.4 Advantages & limitations of Eco
Labeling Importance

of Eco Labeling, Eco Labeling
Standards

4.5 Testing of ecological parameters
using various analytical instruments
and principles involved in these
testing.

parameters.
TLO 5.1 Identify Unit V — Ecology & Ecolabels
stages of allergic 5.1 German ban, Indian banned dyes,

chemicals & dyes and
scope of ecolables
TLO 5.2 Describe
current practices and
innovations in eco
labels

TLO 5.3 Analyze eco
labeling and factors

affecting it and
Explain  advantages
and limitations of eco
labeling.

TLO 5.4 Analyzing

sensitizing dye stuff, allergenic
dyes, carcinogenic amines, harm ful
dyes.

5.2 Introduction to Ecolables, Theory of
Ecolabeling, Different perspectives
of Ecolables, Implementation and

consumer awareness
5.3 Ecolables and  Eco-standards,
different types of ecolables,
different standards, norms of

different ecolables, banned amines
and banned chemicals,
5.4 Do’s and don’t for the manufacture

Lectures,
Presentations,
Assignments,
Practical, You- tube
simulation, Flip

the testing of various of eco-friendly textiles, ecofriendly | classroom.,

ecological parameters alternatives and ecofriendly

and  defining  the processing,

testing principle of the 5.5 Current Global Textile Laws for

same. different countries and End uses Eco

TLO 55 Restate conformance certifications — Oeko-

importance of eco Tex (Confidence in Textiles),

labelling standards and GOTS, REACH, etc

enlist the methodology

to acquire the same.

TLO 6.1 - Extend the Unit VI - Pollution Redressal

scope  of pollution Technologies

redressal 6.1 Definition and scope of pollution Léct

TLO 6.2 — Analyze the redressal, redressal mechanism, p e,

factors constituting impact of changing environment regentat:on:s,

sustainable human and other components of Asmgnment:.,

development of textile nature, Practical, You- e

sector. 6.2 Factors  constituting  sustainable i Hip
classroom.

TLO 6.3 - Extend the
understanding
alternatives for toxic

textiles - raw material extraction,
textile production, Life cycle
Assessment of clothing products.

i




chemicals and dyes.
TLO 6.4 - Apply the
techno-commercial

aspects  of effluent
freatment plan and
strategies.

TLO 6.5 - Identify the
technologies of colour
removal from

6.4 Textile

6.3 Ecofriendly alternatives for toxic,

hazardous & carcinogenic
chemicals and heavy metals used in
textiles, Green chemicals & green
chemistry, Ozone depleting
substances used in textiles.

effluent  characteristics,
effluent  standards, effluent
treatments and its importance,

effluents. corelation of BOD, COD & TOD,
effluent  treatment plan  and
strategies.

6.5 Colour in effluents, colour removal
technologies ~ Zero  discharge
concept & policy and its relevance
in the present scenario.

VII.

LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL
EXPERIENCES

SUGGESTED MICRO PROJECTS / ASSIGNMENTS / ACTIVITIES FOR SPECIFIC
LEARNING / SKILL DEVELOPMENT (SELF LEARNING)

Other than the classroom and laboratory learning, following are the suggested student-related co-
curricular activities which can be undertaken to accelerate the attainment of the various outcomes
in this course:

o Market survey of different dyes and auxiliaries: compare their properties, applications and
eco-friendliness.

o Library survey regarding new developments in auxiliaries, dyes, and specialty chemicals and
their health aspects.

©  Prepare MSDS of frequently used chemicals, dyes and auxiliaries.

o Prepare flip charts of pollutions of air, water and soil and ecoftriendly alternatives of the
same.,

o Present seminar on relevant topics.

o Collect information from internet on case studies of life cycle assessment of various textile
products.

ASSIGNMENTS -

A suggestive list is given here. Similar ASSIGNMENTS could be added by the concerned faculty:

a.

b.

To develop list of banned amines along with their structures, properties and application classes to
which it belongs to and present your report.

Visit industries and collect at least 10 dyed samples of different fibre types and identify the
combination of dyes and chemicals used in each sample and comment on the ecofriendly nature
of the used dyes. Present your report.

List of chemicals Collect list of auxiliaries and chemicals used for textile processing and try to
find out its GOTS and REACH certification status. Correlate the results and present the report.
Dye and chemical cost: Visit industry and collect at least five dyeing recipes, price of dyes and
chemicals of any two dyeing methods and calculate dyeing cost, water footprint and Carbon
Footprint. Propose alternate sustainable option, prepare and present the report.

5




e. Water consumption of Dyeing Process: Visit an
two dyeing machines for their water consum
consumption per kg of fabric for the com

option, prepare and present your report.

y textile dye house. Collect information of any
ption per day. Calculate the quantity of water
plete dyeing process. Propose alternate sustainable

f. Collect different Government policies of various countries, analyze them, prepare and present
report.
VIII. LABORATORY EQUIPMENTS / INSTRUMENTS / TOOL AND SOFTWARES
REQUIRED.
IX. SUGGESTED FOR WEIGHTAGE TO LEARNING EFFORTES AND ASSESSMENT
PURPOSE (Specification Table)

Sr. ; s Applied | Learning R- U- A— Total
No. s s e Cos Hours Level | Level | Level | Marks
1 I Ei?v1ronment and col1 07 02 03 05 10

climate change
Environmental 08 02 04 07 13
¥ il Management System. Loz
Pollution and health 08 02 04 07 13
3 III | aspects of textile CO3
Industry
4 v jEnwronmenta! CO4 07 02 03 05 10
Impact Assessment
3 V| Ecology & Ecolabels COs5 08 02 04 07 13
6 | VI Pollution R_edressa[ CO6 07 02 03 06 11
Technologies
45 12 21 37 70
X. ASSESSMENT METHODOLOGY /TOOLS
Formative Assessment (Assessment for lea rning)
* Assignments submission (Term work)
Summative Assessment (Assessment of Learning)
* End of Term examination — Viva-voce
XL SUGGESTED CO-PO MATRIX FORM
’7 Program Specific
Program Outcomes (Pos) Outcomes
(PSOs)*
PO-1 | PO-2| PO-3 PO-4 PO-5 PO-6 PO-7
Course | Basic | Probl Design | Engine | Engineerin Project | Life long
Outco |& em | Develo | ering g practices | Manag learning
mes | Discipl | Anal | pment | tools for Society, | ement
Cos |ine ysis | of Sustainabil PSIO- P820 P330
specifi solutio ity  and i i
c ns Environme
knowle nt
dge
Col1 2 2 3 1 3 1 3
co2 2 2 3 1 3 1 3
| _CO3 2 2 3 1 3 | 3 |




CO4 2 2 3 1 3 | 2 2 2 3
COs5 2 2 3 1 3 1 2 2 2 3
COoo 2 2 3 1 1 1 2 2 2 3

Legends: -High: 03, Medium: 02, Low:01,0: No mapping

PROGRAM SPECIFIC OUTCOMES (PSO’s)

| (What s/he will continue to do in the textile and related industry soon after diploma programme)

PSO 1: Perform preparatory, Colouration and Finishing of Textiles using various relevant
technologies.

PSO 2: Perform Quality evaluation of textiles, Fibres, Yarns, Fabrics, Dyes and Chemicals using
various standard test methods.

PSO 3: Maintain various textile machines fo produce various types of quality textiles at optimum
and sustainable cost.

XII. SUGGESTED LEARNING RESOURCES / BOOKS

151:) Author Title Publisher B
Environmental New central book agency, Kolkata
! | setenive 5.C. Sandra 2004, ISBN:81-7381-404-X
Ecology and . —
; Rastogi publication, Meerut, 20035,
- th )
2 Enyl_mnment (12 P.D. Sharma ISBN:978-93-5078.068-8
Edition)
Cleaner production ; 2 L
Z : United Nation Publication, 1996,
3 in Textl‘]e wet Dr. Prasad Modak ISBN:92-8071608-5
processing
Energy
4 | Management and Rotior sl Fones John Wiley and Sons New Jersey US,
Efficiency for 2015, ISBN:978-1-118-83825-9
Process Industries
Eco friendly
Textiles: ; . ' ; ; .
5 Textiles Committee, Mumbai | Textiles Committee, Mumbai 1996
Challenges to the
Textile Industry
; Colour Publications Pvt. Ltd.,
6 Eﬁf}i‘rﬁfn"ﬁ‘lgﬂ:he C. N. Shivaramakrishnan Mumbai, First Edition, 2013
ISBN: 978-93-83112-08-5
Saviceuseial IIT Delhi Publication, 1998,
7 | Issues -Technology Chavan R B, Radhakrishnan J
Options for Textile = p eRa
Industry
Energy
8 | Conservation in Kalyanaraman. A.R SITRA 1995 (Revised)
Textile Industries
Ecol d ; . .
\_9 tei?iﬁ:gs,y - Shenai V. A. Sevak publication Mumbai 1997




XII. LEARNING WEBSITES AND PORTALS
Sr. No. Links / Portals Description l
=] https://www.youtube.com/watch?v=G4H N  vXBiA Climate Change by UN

2 hl‘tps:i,’www.youtube.comfwatch‘?v=xWrIb-9KzaA Climate Change Series 1-6

3 https:ﬂwww.youtube.conﬁwatch?vansPNanBXNél EMS 14000

) _ ISO 14001 Aspects & Impacts

4 https.f/www.youtube.comz’watch?v-quthcélcOM Simplified

ISO 14001 - 2015 Basic of all
5 https://ww‘youtube.comfwatch?v=ZJPp32oonY Clause | EMS (Environmental

Management System)

ISO 14001:2015 Basic concept on

6 https://www.youtube.com/watch?v=FNv1 PXBQPwI Environmental Management

System In Hindi
How  textile Industries are
. =]
7 https://www.youtube.com/watch?v=bIfS 1 G7SOKI responsible to create pollution?
How Textile Companies Are
8 https:/fwww.youtube.com/watch?v=M_thdPFaYo Controlling Water Pollution? Eco
India
Viscose in India: Suffering for
9 https:ffwww.youtube.comeatch?F1seH2'£u9fAE 'Green' Textiles | Pollution &
Worker Exploitation
. The production of viscose fibres at
5 L Spmm—

10 https://www.youtube.com/watch?v zexePVX35ejY Kelheim Fibfes GmbH
https://www.youtube.com/watch?v=9-

11 MEVIXr3Ko&list=PLLy 2iUCG87CkrNdXME] 6BCpt | Environmental Impact Assessment
wGx1fl67
https://ww.youtube.com{watch‘?v=fof_WC6se4&list : .

12 | =PLLy_2iUCG87CKNdXME16BCptwGxl67&index | LeWre 1 State of Global
- Environment (Air)

[ https:f!ww.youtube.comz’watch?v=BcichUOIRo&list ]

13 | =PLLy_2iUCG87CkrNdXME16BCptwGx]167&index pecture 2. State of Global
-3 nvironment (Biodiversity)
https://www.youtube.com/watch?v=eIs4M__2QGO&Iist ;

14 | =PLLy_2{UCG87CkrNdXME16BCptwGx1fl67&index | L€Cture 3: State of Global
=4 Environment (Oceans and Coasts)
https:ffwww.youtube.com/watch?v=[VYKnOmnhCI&li .

I3 | st=PLLy_2iUCG87CkrNdXME16BCptwGx1fl67&inde | LCClUre 4: State of Global
gk Environment (Land and Soil)

' https:a’;’www.youtube.comz’watch?v=ZDROujI- -

16 | IB8&list=PLLy_2iUCG87CkrNAXME16BCptwGx1fl6 e g (0L il
TG nvironment (Freshwater)
https://www.youtube.con*lﬁwatch?v:SvymfIﬁpr&list= . ..

17 | PLLy_2iUCG87CkrNdXME16BCptwGx|1fl67&index= | Lecture 6: Definition, Process and
7 Purpose of EIA
https:/fww.youtube.comz’watch?szﬂonSRdgcQ&lis 3

18 | =PLLy 2iUCG87CkrNAXME16BCptwGx1fl67&index | Lc™Wr¢ 7: EIA Impact Areas,
-8 Current and Emerging (Part 1)
https:f/www.youtube.comeatch?v=PrFskaGHG8&Iist {.aak 8 EIA I "

19" | =PLLy_2iUCG87CkrNdXME16BCptwGx1l67&index | LeCture  8: e o o S,

Current and Emerging (Part I I)

=0

&3




i https:/z’www.youtube.conﬂwatch?v=nyyKMH- o
e p Lecture 9: EIA Origin in USA and
20 Nh!&lISI:PLLy__ZIUCGS 7CkrNdXME16BCptwGx 1f16 World-Wide Development
7&index=10
https://ww.youtube.conxfwatch?\':?RXBhYquNM&l
21 isl=PLLy_2iUCG87CkrNdXMElGBCplexI fl67&ind | Lecture 10: EIA in India
ex=11
htlps:f!www.youtube.com/watch?v=4pR877ZFzyE&[ist :
- : - Lecture 11: World Sustainable
22 ;}]%Ly_ZlUCGS?CkrNdXMEI6BCpthxlﬂ67&mdex Development Timeline (1970-1999)
https://www.youtube.com!watch?v=N8h3ejSFpsE&]ist= .
; X : : ; _ |Lecture 12: World Sustainable
23 %LyleCGB?CkI‘NdXMElﬁBCpthalﬂé?&mdex Development Timeline (2000-2021)
What are Eco-Labels or
24 https:f/www.youtube.com;’watch?v=ngbGE_fqeO Sustainability Labels? Different
types of Eco Labelling.
25 https:/fwww.youtube.comfwatch?v=£BDoppZNa I Eco-labelling
26 https://www.youtube.com/watch?v=] 7h78e0CdUQ Life Cycle Assessment
Life Cycle Assessment (LCA) for
. l? —
27 https://www.youtube.com/watch?v - rULClZxe E Beginners | Explained
s = ’ The principles of Life Cycle
_28 https://www.youtube.com/watch?v rQucT1KRiO4 Assessment (LCA)
29 https:ﬂwww.youtube.com/watch?v=EquWQrHe50 (Y}(]:i)i?s a Life Cycle Assessment
i .. BOD, COD, THOD, TOC
- - (? | * a )
30 https://www.youtube.com/watch?v hntlij Tr2tw EXPLAINED In Hindi
Zero Discharge concept
31 https:a’fwmv.youtube.comfwatch?v=Wt3qppLGp04 (Environmental Studies) in hindi
with simple examples.
https://www.textile- , ; :
39 chem.com/?gad_source=2&gclid=EAIalQobChM[quC 16}::1.111; e Cg?]:mcallgg‘ 6- ReTSethlf
tKuGiwMVUatmAh199DXDEAEYASABEglunvD By | AUXiliaries Since i
E = and development.
Green Chemistry webinar series:
33 https:ffwv.youtube.comfwatch?FzLVdn:tiGWPLW How can the Textile Sector Solve
one of its Biggest Challenges? 3/3.
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Specialty Finishing Techniques of Textiles

X231403

Programme Name : Diploma in Textile Chemistry

Programme Code: DTC

Semester

Course

Course Code

I. RATIONALE:

When the new generation fibre finishin
to update. To educate the students rega
textiles. Finishing technology regards t
enhance the value-added properties wi
the product for special use, The terms
similar and both play a fundamental r
depending on market requirements. The student
topics intends to impart the modern knowled ge of special

: Fourth

: Specialty Finishing Techniques of Textiles

1 X231403

ole for the

IL Industry/Employer expected outcome:
The aim of this course is to help the student to attain the following industry identified
Competency through various teachi ng learning experiences:
“Undertake Speciality finishing techniques for all textile fibre materials

for their various applications.”

II. LEARNING OUTCOME (CO’S):

The theory,
to be taught and

implemented, so that the student d
oriented COs associated with the above-mentioned

g came into existence, the existing finishing techniques require
rding the basic terms and calculations involved in finishing of

he principle of working of machines and various chemicals to

th special precautions of the fabric d epending upon the end use of
conventional finishing and functional finishing are therefore

commercial Excellency of the results of textiles, strictly
be given thorough knowledge of the same. The

s should

finishing techniques.

(CO 1) Use relevant flame retardant finishing on required textile applications,

(CO 2) Select relevant anti- microbial finish for various textile fabrics.

(CO 3) Use relevant anti-pilling finish for various textile fabrics.
(CO 4) Use basic methods of soil release finish for textiles fabrics
(CO 5) Select foam finishing techniques for textile fabrics,

(CO 6) Select relevant special finishes for textiles as per end use.

IV TEACHING-LEARNING AND ASSESSMENT SCHEME

practical experiences and relevant soft skills associated with this course are
emonstrates the following industry
competency:

L Learning Scheme Assessment Scheme
Cour | Actual Contact W Thsay Basedon LLand TSL | poced on Total
~ ; Hrs/ week r 5L ;
Lg:;:e CTu}:;se (‘“te edi r Practical Marks
1te i SLH |NLH | s |Dura[ g, [sA-
gory ton | e | T Total FA-PR SA-PR SLA
CL [TL |LL (hrs)
Max | Max | Max ‘Min Mnx] Min | Max ‘Min Max| Min
Speciality
X231403 | é‘]’r'l'if]'ggfm. DsCc | 3 |o 3. (i1 7 |35)3 |30 (7| 100 25| 10 | 235
Textiles




Total IKS hours for semester: 03 Hrs.

Abbreviations: CL- Class room Learning, TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self
Learning Hours, NI.H- Notional Learning Hours, FA- Formative Assessment, SA-Summative
assessment, IKS - Indian Knowledge System, SLA- Self Learning Assessment

Legends: @ Internal Assessment, # External Assessment, *# On Line Examination, @$ Internal Online
Examination

Note:

FA-TH represents average of two class tests of 30 marks each conducted during the semester.

1. If candidate is not securing minimum passing marks in FA-PR of any course then the candidate shall
be declared as "Detained" in that semester.

2. If candidate is not securing minimum passing marks in SLA of any course, then the candidate shall be

declared as fail and will have to repeat and resubmit SLA work.

Notional Learning hours for the semester are (CLALLATLASL) hrs.* 15 Weeks

One credit is equivalent to 30 Notional hrs.

* Self-learning hours shall not be reflected in the Time Table.

* Self-learning includes micro project/ assignment/ other activities.

g s e

V. THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

Sr. Theory Learning Outcomes Learning content mapped with Suggested —|
No. (TLOs) aligned to Cos Theory Learning Outcomes Learning
(TLOs) and (Cos) Pedagogies.
SECTION 1
TLO 1.1 Explain the importance | Unit I — Flame Retardant
I |of finishing
flame retardancy for textile 1.1 objective and importance of
fabrics flame retardant finishing .Burning
TLO 1.2 Explain the concept of cycle and thermal behaviour of
LOI and its significance for fibres
combustion. 1.2 Mechanism and theory of
TLO 1.3 Classify the flame flame
retardants retardancy of textiles. Lectures,
for the given fabrics. 1.3 LOI and its significance in Presentations,
TLO 1.4 Describe the method of | flame Assignments,
application of flame retardant Retardancy of textiles Practical, You;
finish 1.4 Types of flame retardants and | tube simulation etc,
on the given fabrics their method of applications.

TLO 1.5 Describe the evaluation | 1.5 Various methods of evaluation
methods for flame retardants for | as

the given fabric. angular method, vertical method
TLO 1.6 Identify various etc.

applications of flame retardant 1.6 Applications of flame

finish retardancy on specified textiles.

2 | TEO 2] Explain the importance | Unit IT — Antimicrobial Lectures,
of Finishing Presentations,
antimicrobial finishing for textiles 2.1Antimicrobial finishing: Assignments,
TLO 2.2 — Interpret the properties | objective Practical, You-

[ ofa of antimicrobial finishing tube simulation
| good antimicrobial finish 2.2 Desirable properties of good

2



TLO 2.3 Describe the application
methods of antimicrobial agents
for given fabrics

TLO 2.4 Classify antimicrobial
finishes

for the given fabrics.

TLO 2.5 Describe the evaluation
methods of antimicrobial
finishes

antimicrobial finish

2.3 Various antimicrobial finishes

and

their properties.

2.4 Herbal antimicrobial finishes

for

various fabrics and their

properties.

2.5 Evaluation methods for

Antimicrobial treated fabrics.

2.6 Summarize the applications of
Antimicrobial treated textiles.

3. | TLO 3.1 Explain the importance | Unit— IIT Anti- pilling

of 3.1 Pilling: Importance and the

anti- pilling finishing for objective of anti-pilling .
textiles, 3.2 Factors affecting pilling
TLO 3.2 Interpret the factors properties
affecting of the fabrics. Fisstiiiei

Pilling properties of the fibres. 3.3 Various fabrics and methods p =

: H s resentations,
TLO 3.3 Describe the application | for Assignments

methods for anti-pilling of the anti-pilling p o N

; ; . ractical, You
fabrics 3.4 Physical and chemical tube simulation
TLO 3.4 Suggest the process methods of anti-pilling
P etc.
parameters for pilling of 3.5Process parameters and
vatious fabrics precautions for processes.
TLO 3.5 . Describe the method of | 3.4 Evaluation of the pilling
evaluation of anti-pilling properties of the fabrics by ICI
pilling tester.
SECTION -1 |
04 | TLO 4.1 State the objective and | Unit 1V — Soil release finish

importance of soil release 4.1 Soil release finish: objective
finishing and importance of soil release
TLO 4.2 Identify various types of | finishing
soils 4.2 Types of soils and soiling

on textiles tendency of textiles Lectures,
TLO 4.3 Explain the factors 4.3 Factors affecting soiling of Presentations,

affecting the soiling of textiles
TLO 4.4 Suggest the methods
used for soil release finishing
TLO 4.5 Describe the method
used for evaluation of soil release
finish

various textile fabrics
4.4 Methods used for soil release
finishing of textiles,
4.5 Evaluation of soil release
finished

Fabrics.

Assignments,
Practical, You-
tube simulation

etc.




(05

TLO 5.1 Explain the objectives
and importance of foam finishing
TLO 5.2 suggest various
techniques used for foam
finishing

TLO 5.3 State the properties of
foam and basic terms

TLO 5.4 Explain the applications
of

foam finishing in wet processing.
TLO 5. 5 Identify the ad vantages
and limitations of foam finishing.

Unit V — Foam finishing

5.1 Foam- Definition and types
of foam.

5.2 Objective and importance of
the foam finishing.

5.3 Properties of foam, Blow ratio
etc.

5.4 Application methods of the
foam

finishing in textile processing

5.5 Machineries used for foam
finishing application

5.5 various applications
requirements

5.6Advantages and limitations of
the

foam finishing

Lectures,
Presentations,
Assignments,
Practical, You-

tube simulation
etc.

06

TLO 6.1 Identify special finishes
for textiles

TLO 6.2 Explain importance of
special finishes for textiles

TLO 6.3 Suggest various special
finishes: Nano finishing, bio
finishing, silk like finishing etc.
TLO 6.4 Describe methods used
for application of various special
finishes.

TLO 6.5 Suggest advantages and
limitations of special finishes.
TLO 6.6 Identify applications of
special finishes on various
textiles.

Unit VI- Speciality finishes for
Textiles

6.1Special finishes for textiles
and objectives.

6.2 Explain importance of special
finishes for various textiles

6.3 Various special finishes:
Nano finishing, bio- polishing,
silk like finish, perfume finish etc.
6.4 Methods used for applications
6.5 Advantages and limitations of
special finishes.

6.6 Various applications of
special finishes for various
textiles.

Lectures,
Presentations,
Assignments,
Practical, You-

tube simulation
etc.

.

VL. LABORATORY LEARNING O

UTCOME AND ALIGNED PRACTICAL / TUTORIAL

EXPERIENCES
| Practical / Tutorial / Laboratory Sr. | Laboratory

Learning Outcome (LLO) No. | Experiment / Practical gg;::: Reéeszsmt

Title / Tutorial Title

LLO 1.1 Identify various apparatus

and glassware used for practical.

LLO 1.2 Select suitable apparatus and

glassware for the practical execution. Determine percentage 03*

LLO 1.3 Use relevant apparatus and | 1 | expression of the Col
glassware for the practical execution padding mangle for the

and understand the effect of change in given fabric samples,

finish on cotton fabric.

LLO 2.1 Identify various apparatus

and glassware used for practical.

2

COlg'




LLO 2.2 Select suitable apparatus and
glassware for the practical execution.
LLO 2.3 Use relevant apparatus and
glassware for the practical execution
and understand the effect of after
treatments on the given cotton fabric.

Apply relevant flame
retardant finish on given
fabric.

LLO 2.1 Identify various apparatus
and glassware used for practical.

LLO 2.2 Select suitable apparatus and
glassware for the practical execution.
LLO 2.3 Use relevant apparatus and
glassware for the practical execution
and understand the effect of different
concentrations of softening agents on
the given fabric.

Apply the relevant
softener on
the given fabric sample.

CO3

LLO 2.1 Identify various apparatus
and glassware used for practical.

LLO 2.2 Select suitable apparatus and
glassware for the practical execution,
LLO 2.3 Use relevant apparatus and
glassware for the practical execution
and understand the effect of
antimicrobial finish on given fabric.

Apply and evaluate the
effect of application of
relevant antimicrobial
on the given blend
fabric sample.

Co2

LLO 2.1 Identify various apparatus
and glassware used for practical.

LLO 2.2 Select suitable apparatus and
glassware for the practical execution.
LLO 2.3 Use relevant apparatus and
glassware for the practical execution
and understand the effect of flame
retardant finish on the the textile
fabric.

Apply and evaluate
flame retardant on the
given textile fabric.

CO1

LLO 2.1 Identify various apparatus
and glassware used for practical.

LLO 2.2 Select suitable apparatus and
glassware for the practical execution.
LLO 2.3 Use relevant apparatus and
glassware for the practical execution
and understand the effect of anticrease
finish on cotton fabric.

Apply the resin finish on
the given cellulosic
fabric by padding

03*

CO3

LLO 2.1 Identify various apparatus
and glassware used for practical.

LLO 2.2 Select suitable apparatus and
glassware for the practical execution.
LLO 2.3 Use relevant apparatus and
glassware for the practical execution
and understand the effect of different

Apply the stiff finish on
the given fabric by
padding method

CO4

stiff finish on the given fabrics.
LLLO 2.1 Identify various apparatus

Co4




| and glassware used for practical.

LLO 2.2 Select suitable apparatus and
glassware for the practical execution.
LLO 2.3 Use relevant apparatus and
glassware for the practical execution
and understand the effect of soil
release finish on cotton fabrics.

Apply the soil releases
finish on the cotton
fabric by continuous
method on padding
mangle

LLO 2.1 Identify various apparatus
and glassware used for practical.

LLO 2.2 Select suitable apparatus and
glassware for the practical execution.
LLO 2.3 Use relevant apparatus and
glassware for the practical execution
and understand the effect of resin
finish on the cotton fabric.

Apply and evaluate the
resin finish on the given
blend fabric sample by
relevant method

CO4

LLO 2.1 Identify various apparatus
and glassware used for practical.

LLO 2.2 Select suitable apparatus and
glassware for the practical execution.
LLO 2.3 Use relevant apparatus and
glassware for the practical execution
and understand the effect of flame
retardant on cotton fabric.

10

Apply the flame
retardant finish on the
cotton fabric,

CO6

LLO 2.1 Identify various apparatus
and glassware used for practical.

LLO 2.2 Select suitable apparatus and
glassware for the practical execution.
LLO 2.3 Use relevant apparatus and
glassware for the practical execution
and understand the effect of
antimicrobial finish on cotton fabric.

11

Apply the antimicrobial
finish on the fabric
sample

LLO 2.1 Identify various apparatus
and glassware used for practical.

LLO 2.2 Select suitable apparatus and
glassware for the practical execution.
LLO 2.3 Use relevant apparatus and
glassware for the practical execution
and understand the effect of water
repellent on cotton.

Apply the water
repellent finish on the
cotton fabric

CO4

LLO 2.1 Identify various apparatus
and glassware used for practical.

LLO 2.2 Select suitable apparatus and
glassware for the practical execution.
LLO 2.3 Use relevant apparatus and
glassware for the practical execution
and understand the effect of different
}itiff finishes on the given fabric.

13

Apply the relevant stiff
finish on the given
cotton fabric by padding
method

CO6

LLO 2.1 Identify various apparatus
and glassware used for practical.

LLO 2.2 Select suitable apparatus and
glassware for the practical execution.
LLO 2.3 Use relevant apparatus and

| glassware for the practical execution

14

Apply the relevant
perfume finish on the
given blend fabric by

co2

6




and understand the effect of perfume padding method W
finish on given blend fabric.

LLO 2.1 Identify various apparatus
and glassware used for practical.

LLO 2.2 Select suitable apparatus and

glassware for the practical execution. Apply the relevant silk

LLO 2.3 Use relevant apparatus and like finish on the given

glassware for the practical execution I5 | blend fabric by padding 3 CO6
and understand the effect of silk like method

finish on the given fabric.
LLO 2.1 Identify various apparatus
and glassware used for practical.

LLO 2.2 Select suitable apparatus and
glassware for the practical execution. 16 Apply the bio-polishing 3 CO6
LLO 2.3 Use relevant apparatus and treatment on the given
glassware for the practical execution cotton fabric sample

and understand the effect of bio
| polishing of cotton fabric.

VII - SUGGESTED MICRO PROJECTS / ASSIGNMENTS / ACTIVITIES FOR
SPECIFIC LEARNING / SKILL DEVELOPMENT (SELF LEARN ING)

Other than the classroom and laboratory learning, following are the suggested student-related co-
curricular activities which can be undertaken to accelerate the attainment of the various outcomes in
this course:

(a) Market survey of different processed fabrics and compare the followin g points.
Construction and type of weave
Processes carried out
Applications of the given fabric.
(b) Visit any synthetic process house nearby to your house and take the hel p of
processing in-charge to know the various processes.
(d) Write report on visit to dye house and compare the existing process conditions.
(¢) Read the safety precautions of various chem icals and machinery used in process
house.
(f) Do internet survey and prepare chart of various finishes, chemicals and machines in
market,
() Guide student(s) in undertaking micro-projects.
(h) Library/ Internet survey of developments in all fibre finishing.
(i) Prepare power point presentation for understanding various finishing processes
(i) Understand faults in finishing and find relevant remedies.
(k) Understand good work practices in synthetic fabric finishing.

ASSIGNMENTS —
A suggestive list is given here, Similar ASSIGNMENTS could be added by the concerned faculty:
(a) Special finishes: Prepare models to demonstration on methods of special finishing techniques.
(b) Flame retardant finish: Prepare models to demonstrate Flame retardant finish on different textile
fibre varieties with different agents.

(c) Antimicrobial finish: Prepare models to demonstrate anti-microbial finish, chemicals and
machineries, testing of textiles for anti —microbial test

(d) Describe the anti-pilling and foam finishing treatments for various textiles
(e) Collect various special finished fabrics and study their properties

7




VIII - LABORATORY EQUIPMENTS / INSTR

UMENTS / TOOL AND SOFTWARES

REQUIRED.
. ; ; ; ; Relevant LLO
Sr. No Equipment Name with Borad Specifications Number
1 Padding mangle machine, pots each with 250 / 500 ml. 1,2.3,4,.5,6
capacity.
2 Water bath with steel dye pots with 250 / 500 ml. capacity. 7,8.9, 10,11,12,
13,14,15
3 Drying, Curing & Setting Chamber (Oven), Max. Temperature All
-200°C
4 Electronic balance with 0.001gm accuracy, capacity 300 gm. All
5 Glassware — Watch glass, Beaker, Glass rod, Pipette etc. All
6 Relative finishing agents samples and chemicals All j

IX SUGGESTED FOR WEIGHTAGE T

PURPOSE (Specification Table)

O LEARNING EFFORTES AND ASSESSMENT

3 P _— Applied | Learning | R- | U- A- | Total |
No. Mkt Unit Title Cos Hours | Level | Level | Level | Marks
Flame retardant finishing -
1 I COl 08 ’ 4 6 1
Anti-microbial finishing
"
2 11 co2 09 2 4 7 13
3 | Wl | Anti—pilling finish COo3 07 2 3 5 10
4 IV | Soil release finish CO4 09 2 4 6 12
5 V' | Foam finishing Ccos 06 2 3 5 10
Technology
6 VI | Special finishes CO6 09 2 4 7 13
| 48 12 22 36 70

X. ASSESSMENT METHODOLOGY /TOOLS
Formative Assessment (Assessment for learning)

* Lab. Performance (Term work)

Summative Assessment (Assessment of Learning)

e End of Term examination — Practical Exam and Viva-voce




XI.SUGGESTED CO-PO MATRIX FORM

\_optimum

and sustainable cost.

Program—‘
Program Outcomes (Pos) osuﬂif)ﬁzs
(PSOs)*
Course PO-1 PO-2 | PO-3 PO-4 PO-5 PO-6 PO-7
0 Basic | Probl | Design Engine | Engineerin | Project Life
utco E 5
& em Develop | ering g practices | Manage | long
Cos  |Discipli | Analy| ment of | tools | for ment learni | PS | PS | PS
ne sis solutions Society, ng 0-| 0-| O-
specific Sustainabi 1 2 )
knowle lity and
dge Environm
vy ent
Col 2 2 3 1 1 1 2 2 3 3
CO2 2 2 3 1 2 1 2 2 3 3
CO3 2 2 3 1 1 1 2 2 3 2
co4 2 2 3 1 2 1 2 2 3 3
COs5 2 2 3 1 1 il 2 2 3 3
CO6 2 2 3 1 1 1 2 2 3 3
Legends: - High: 03, Medium: 02, Low: 01, 0: No mapping
PROGRAM SPECIFIC OUTCOMES (PSO’s)
(What s/he will continue to do in the textile and related industry soon after diploma programme)
PSO 1: Perform preparatory, Colouration and Finishing of Textiles using various relevant
technologies.
PSO 2: Perform Quality identification, evaluation of textiles, Fibres, Yarns, Fabrics, Dyes and
Chemicals using various standard test methods,
PSO 3: Maintain various textile machines to produce various types of quality textiles at

.

XII SUGGESTED LEARNING RESOURCES / BOOKS

st Author Title Publisher
No.
Datya K.V & Chemical processing of o x e
: : i A wiley inter science publication
1 Vaidya .A.A synthetic and its blends ISBN-0901956740 1984
’ Shenai V. & Technology of finishing Sevak publication 1990
’ Vol-X Edition 3rd
Introduction to textile S il
3 Marsh J.T, fnlsiiee B.I publication 1979
Textile Finishing Heywood | SDC Publications
¢ |Heywood ISBN-9780901950811
S:::; tgye;gﬁ BPB Publications, New Delhi
S |Gulrajani, ML, | ETCDE 2016,
o8 ISBN:978-8183331630




B Grover, E.B; Hand book of Textile John Wiley & Sons Inc., 1960, —|
6 | Hamby, D.C. Testing & Quality Control ISBN:
9780470329016
. gurst, George and I§1Ik I}?;zemg, Printing and Ratebooks club.com, 2012
enry inishing ISBN-9781130986525
A Practical Guide to Textile Woogfl Head Publishing, New
3 Amutha K. Testi Delhi,
esting 2016.
ISBN: 9789385059070
9 | Basak Anindita Environmental Studies Pearson education
R.M Mittal& Cemical processing of
L] 0 S Trivedi polymeré&Cellulosic blends ATIRA,Ahmedabad ]
XIIT LEARNING WEBSITES AND PORTALS
No Links / Portals Description
1 | Textilelearner.blogspot.in/201 1/03/description-of-textile-
finishing 1796.html =
Textilelearner.blogspot.in/2012/03/texti le-softening-fabric-
2 | softening.html
www.onlineclothingstudy.com/2015/11/mechanical-finishes-
3 | textiles.html
4 Textileapex.blogspot.in/2015/03/resin-fini shing-importance.html|
5 Textilelearner.blogspot.in/201 1/05/description-of-optical-
brightening_4142.html
6 www.teonline.com/knowledge~centreXﬂame—rctardants.html
7 Textilelearner.blogspot.com/, printing—method-method—of—printin g
8 Ww.tikp.co.ukfknowledgeltechnology{ﬁnishingftcxtile—ﬁnishing
9 | Textilefashionstudy.com/ ﬁnishing-of-textiles-dcﬁnitions-objectivc
10 www.fibre2fashion.com/industry-article/] 240/antimicrobial-finishes j
XIV. COURSE CURRICULUM DEVELOPMENT COMMITTEEL:
= z
S. No. Name Institute | Contact No.

Email 7

Shri. Bhagwan R Khade
Lecturer in Textile
Chemistry

Sasmira,
Mumbai

9930602109 bhagwankhade@sasmira.edu.in




TECHNOLOGY OF PRINTING SYNTHETIC FIBRES Course Code: X231402

Programme Name/s : Diploma in Textile Chemistry
Programme Code : DTC

Semester : Fourth

Course Title : Technology of Printing Synthetic Fibers
Course Code 1 X231402

I. RATIONALE

In the textile industry, various natural as well as synthetic textile fibres undergo numerous chemical processes.
Printing of synthetic fibres is one of such processes which enhance aesthetic properties and market val ue of the fabric.
Diploma engineers must possess knowledge and skills of using various dyes, chemicals, related auxiliaries, different

II. INDUSTRY / EMPLOYER EXPECTED OUTCOME
Use relevant dyes, chemicals, thickeners, and equipment for printing the given synthetic fibres.

IIl. COURSE LEVEL LEARNING OUTCOMES (COS)
Students will be able to achieve & demonstrate the following COs on completion of course based learning

CO1 - Select relevant thickener, ingredients, fixation method and style to print the given polyester fabric,
CO2 - Use relevant dyes, pigments, ingredients and fixation method to print the polyester blended fabric.
CO3 - Use relevant style, dyes, ingredients and fixation method to print the acrylic fabrics.
CO4 - Use relevant style, dyes, ingredients and fixation method to print the nylon fabrics,

COS - Use relevant paper printing and transfer printing machines to print the given substrate,

CO6 - Use relevant ink, inkjet printing technology to print the given fabric,

IV. TEACHING-LEARNING & ASSESSMENT SCHEME

r Learning Scheme }7 Assessment Scheme ]
a Actal Based on LL &
s, Theo m Busston
Course CourseTitle  |Abpy [COUTse Hrs/Week Credits| Paper * ——— | SL Total
Code: | -HTreL " |Catego SLH|NLH[-redits) Hape Practical Afast:
/s uration FA-|SA- Ma
Y5 loufTLiLr TH|Trr| Total | FA-PR | SA-PR | SLA
Max|Max|Max|Min] Max] Min| Max] Min Max; Min|
TECHNOLOGY
X231402/0F PRINTING TPSF | DSC [3(1]3] 1 8 4 03 30170 100|140 50| 20| 50 2002510 225
SYNTHETIC
FIBRES

Total IKS Hrs for Sem. : 3Hrs

Abbreviations: CL- Class Room Learning, TL- Tutorial Learning, LL-Laboratory Learning, SLH-Self Learning
Hours, NLH-Notional Learning Hours, FA - Formative Assessment, SA -Summative assessment, 1KS - Indian
Knowledge System, SLA - Self Learning Assessment

Legends: @ Internal Assessment, # External Assessment, *# On Line Examination, @$ Internal Online
Examination
Note :

I. FA-TH represents average of two class tests of 30 marks each conducted during the semester.

2. If candidate is not securing minimum passing marks in FA-PR. of any course then the candidate shall be
declared as "Detained" in that semester,

. If candidate is not securing minimum passing marks in SLA of any course, then the candidate shall be
declared as fail and will have to repeat and resubmit SLA work.

- Notional Learning hours for the semester are (CL+LL+TL+SL) hrs.* 15 Weeks

- 1 credit is equivalent to 30 Notional hrs.

- * Self learning hours shall not be reflected in the Time Table.

\_ 7. * Self learning includes micro project / assignment / other activities.
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V- THEORY LEARNING OUTCOMES AND ALIGNED COURSE CONTENT

SECTION -1
S ted
Theory Learning Outcomes Learning content mapped with Theory Learning ugg(-es
SENO ot ai d to CO' Out TLO's) and CO' Lexraing
( s)aligned to 15 utcomes ( s) an S, Pedagogies.

TLO 1.1 Describe with flowchart
the relevant fabric preparation
process before printing the given
fabric.

TLO 1.2 Choose relevant
preparation process for the given
polyester fabric with justification.
TLO 1.3 Describe with flowchart
the stages involved in printing of
the given fabric.

TLO 1.4 Select relevant print
fixation method for development
of prints on the given fabric with
Justification.

TLO 1.5 Select relevant thickener
based on the given print fixation
method with justification.

TLO 1.6 Select relevant disperse
dye based on the given print
fixation method with justification.
TLO 1.7 Select relevant
ingredients for printing of the
given polyester using specified
style of printing with justification.
TLO 1.8 Describe with flow chart
the procedure to develop prints
with disperse dye and using
specified styles on the given
fabric,

TLO 1.9 Explain with justification
the importance of reduction
clearing after-treatment for the
given fabric.

Unit - I Printing of Polyester

1.1 Fabric preparation: Importance of desizing,
scouring, bleaching and heat-setting,

1.2 Printing stages: Fabric preparation, print paste
preparation, actual printing, drying, print fixation,
after-treatments,

1.3 Print fixation methods: Atmospheric steaming,
pressure steaming, high temperature steaming,
thermo-fixation, mechanism, machinery,
advantages, and disadvantages,

1.4 Thickeners: selection criteria for various
fixation methods.

1.5 Disperse dye: Properties, selection criteria
based on print fixation method.

1.6 Print paste ingredients: ingredients with their
role.

1.7 Printing of polyester: Print paste formulation
for direct, discharge and resist style of printing,
process sequence.

1.8 After-treatment: Reduction clearing,
importance, process parameters.

Lecture Using
Chalk-Board
Presentations




Theory Learning Outcomes

Learning content mapped with Theory Learning

Suggested

the procedure to formulate paste
for the given dye and fabric,
TLO 3.4 Describe with flowchart
the procedure to develop prints
with cationic dye on the given
fabric

formulation for direct and discharge style of

printing, print fixation, after-treatment,

process sequence.

3.5 Printing with cationic dyes dye: Print
paste formulation for direct and
discharge style of printing, print fixation,
after-treatment, process sequence.

NG (TLO's)aligned to CO's, Outcomes (TLO's) and CO's, 1];::;;:;%5.
Unit - II Printing of Polyester Blends
o3l Selecf relevant. dye . 2.1 Printing of Polyester/ Cotton blended fabric:
;y f?T;ia;dtg:gf:;t;Li%r:;wms Selection criteria of disperse dye, reactive dye, vat
o s Pl 3 dye.
fabric with justification. ; 2?/2 Print paste: Ingredients, role of ingredients,
TLO.2'2 i i disperse- 2.3 Printing with Disperse reactive system:
I‘E::'].Ctl.\‘e ij - .for the given method selection criteria of dyes for single phase method,
o llStlﬁCath.)rl. ; two phase method, and formulation based on blend
;I;?:rifeg.ler?::)b;e\:gl};;;:nﬁ}m composition, print fixation, process sequence,
S ; advantages, and limitations,
b dzs?erse-reactwef va’t i 2.4 Printing with Disperse-Vat system: print paste
,T,igzg‘?gn bl?;: ed‘tt;?lzlrlc. Heit formulation, print fixation, after-treatment, process
: 2.5 Single dye application on Polyester / Cotton ;
the given blend. blend: Polystyrene dye, print paste ingredients Lectwe Using
TLO 2.5 Select relevant A TR PR ; Chalk-Board
3 g o . formulation, print fixation, after-treatment, process .
lngredlc_nts for printing pllnge.nts sequence. Pr‘csentatlons
< 8 t.he S blended fabric with 2.6 Printing of Polyester/Wool and Video .
Justification, ic blend: selection of disperse, acid Da?monstratlons
TLO 2.6 Select relevant Polyester .Polyestcr,’Acryhc ; . e " | Flipped
/ Cotton blend composition for basic dyes, print paste ingredients, formulation, Classroer
Ve : print fixation, after-treatment, process sequence.
!)ra§so stly]e of printing with 2.7 Pigment printing: Print paste ingredients,
Justification. . ith floweh selection criteria of binder, formulation, fixation,
;Eirizc?;;c:;nggép Ezzsgn process sequence, advantages, anc.l [imitations.l
; ; . | 2-8 Brasso style of printing: Principle, mechanism,
P ox e L blcnd;d fabric, selection criteria of polyester/ cellulosic blend
/T(L?J{?t tii.]sb?:ﬁc‘l:;?:l;\;a;iléO:ll%ister cDmPosition, print paste formulation, development
; : . of print, after-treatment, process sequence,
;?;Egg;ﬁi}p“ His With advantages, and limitations.
o ; 2.9 Carbonized prints: Principle, selection criteria
EI;I;?)rifec[l)lfr?:;bge‘::;;;bwmm of polyester/ c:_:llulosic blend c-ompos_ilion, print
carbonized prints on the given paste formulation, development of print, after-
blended fabric treatm?nt, process sequence, advantages, and
: limitations.
Unit - III Printing of Acrylic
; 3.1 Print paste ingredients: ingredients, role.
g;;f; ?ﬁ}giﬁﬂi‘:&?{?ﬁgﬂ?ﬂgm 32 Pr_int ﬁx:ation: Atmospheric s‘rt_raming, pressure
the given fabric with justification, stean.nng, hlgh.tempt?rat.ure Steaming, thermo
TLO 3.2 Select relevant dispense fixation, selection .cntena of dyes. _
dye based on specified print 3.? Plaste formulgtlon: I.’rocedure for disperse dye
fixation method with justification. pnntu?g o acn:yhc _fabnc. oy
3 | TLO 3.3 Describe with flowohart 3.4 Printing with disperse dye: Print paste




SECTION - 11

. Learning content mapped with Theory Learning Suggested
Th;irg,Le‘;!‘m"g Ouggfnes Outcomes (TLO's) and CO's, Learning
( s)aligned to & Pedagogies.

TLO 4.1 Select relevant print paste
}igngredients for printing on the

iven fabric with justification.

TLO 4.2 Select relevant disperse
dye based on specified print
fixation method with justification.

TLO 4.3 Describe with flowchart
the procedure to formulate paste for
the given dye and fabric.

TLO 4.4 Describe with flowchart
the procedure to develop prints
with disperse dye/ acid dye/ metal
complex dye on the given fabric

Unit - IV Printing of Nylon

4.1 Preparation of Nylon fabric: Importance of
scouring, bleaching, heat setting.

4.2 Different classes of dyes used: Acid dye,
Reactive dyes, (Procion , Procinyl) Reactive-
disperse, Metal complex dyes, and pigment colours,
4.3 Paste formulation: Procedure for disperse dye
printing on nylon fabric.

4.4Printing with disperse dye: Print paste
formulation for direct style of printing, print
fixation, after-treatment, process sequence.

4.5 Printing with Acid dye: Print paste
formulation for direct and discharge style of
printing, print fixation, after-treatment,
process sequence,

4.6 Printing with Reactive dye: Print paste
formulation for direct style of printing, print
fixation, after-treatment, process sequence.

4.6 Printing with metal complex dye: paste
formulation for direct style of printing, print
fixation, after-treatment, process sequence.

TLO 5.1 Select relevant transfer
printing technique to print the
given fabric with justification,
TLO 5.2 Select relevant transfer
printing paper based on the given
characteristics with justification
TLO 5.3 Select relevant dye and
ink to print on the given paper for
transfer printing with justification
TLO 5.4 Explain with sketch, the
working principle of the given
paper printing machine.

TLO 5.5 Select relevant printing
machine to print the paper based
on the complexity of design with
justification,

TLO 5.6 Select relevant transfer
printing machine to print the given
textile substrate based on the
complexity of design with
justification.

TLO 5.7 Explain with sketch, the
working principle of the given
transfer printing machine,

Unit - V Transfer Printing

5.1 Transfer printing: Concept, Types, Melt
transfer, Film release transfer, semi-wet transfer,
Vapour/ heat transfer, Mechanism.

5.2Transfer printing paper: characteristics of
paper.

5.3Transfer printing ink: characteristics of disperse
dye, ink.

5.4Transfer paper printing machine: Gravure
printing, Flexographic printing, Lithographic
printing, technical features, advantages, and
limitations.

5.5Fabric Transfer Printing Machines- Flat bed
presses transfer printing machine, Continuous
transfer printing machine and Vacuum transfer
printing machine : Technical features, Production
capacity, advantages and limitations.

5.6 Advantages and limitations of transfer printing
over conventional printing,

Lecture Using
Chalk-Board
Video
Demonstrations
Presentations
Site/Industry Visit
Flipped
Classroom




TLO 6.1 Explain with sketch, the -
working principle of the given
inkjet/ digital printing technology.,
TLO 6.2 Select relevant inkjet/
digital printing machine to print
the given fabric with justification
TLO 6.3 Select relevant ink or dye
to print the given fabric with
justification,

TLO 6.4 Distinguish between the
given printing and conventional
printing processes.

Unit - VI Digital Printing o
6.1 Digital printing: Concept, Classification of
inkjet/ digital printing, types of nozzles.

6.2 Continuous Inkjet printing: Binary deflection
inkjet printing, Multi-level deflection inkjet
printing, Technical features, advantages, and
limitations,

6.3 Drop on demand inkjet printing: technical
features, advantages, and limitations.

6.4 Ink for inkjet: Characteristics of ink, dyes for
printing,

6.5 Comparison between inkjet/ digital printing and
conventional printing,

Lecture Using
Chalk-Board
Video
Demonstrations
Presentations
Site/Industry Visit




VI. LABORATORY LEARNING OUTCOME AND ALIGNED PRACTICAL / TUTORIAL EXPERIENCES.

[ Practical / Tutorial / Laboratory Learning | Sr Laboratory Experiment / Practical | Number Relevant
Outcome (LLO) No Titles / Tutorial Titles of hrs. COs
LLO 1.1 Use direct style of printing to appl ; 5 ’
disperse dye on the ggen po[yesterg fabric i 1 “Direct style (.)f PHARhE o B g ven 3 Col1
polyester fabric
sample
LLO 2.1 Use direct style of printing to apply *Direct style of printing on the given
disperse dye on the given polyester fabric 2 | polyester fabric sample by vatying 3 Co1
sample by varying the carrier carriers
LLO 3.1 Use direct style of printing to apply Direct style of printing on the given
disperse dye on the given polyester fabric 3 | polyester fabric sample by 3 COol
sampie by using print fixation methods. using print fixation methods
LLO4.1 Uge discharge sty].e of printing to *Discharge style of prin ting on the
produce white and colour discharge effect onthe | 4 | | on disperse dyed polyester fabsic 3 CO1
given disperse dyed polyester fabric sample Eienipe Yed poly
LLO 5.1 Use resist style of printing to produce : e ;
white and colour resist effect on the given 5 ;IRS:;II_SSI&S;):: doioﬁ;;ﬁ::f f(a)L g:i};e Brven 3 COl
disperse dved polyester fabric sample i )
LLO 6.1 Use single phase method to apply
disperse/ reactive dyes on the given Polyester/ T o }, :
Cotton blended fabsic. Printing using disperse/ reactive ’
EI/6.3 Ve vy phuse nissthod s apply 6 | dyes on the given Polyester/ Cotton 3 CO.
- : ; ded fabric
disperse/ reactive dyes on the given Polyester/ RiEh
Cotton blended fabric,
LLO 7.1 Apply pigment prints on the given *Pigment printing on the given
Polyester and Polyester/ Cotton blended fabric 7 | Polyester and Polyester/ Cotton 3 co2
samples blended fabric samples
LLO 8.1 Use brasso style of printing to produce *Brasso style of printing on the
brasso effect on the given Polyester/cotton 8 | given Polyester/cotton blended 3 co2
blended fabric. fabric.
LLO 9.1 Use carbonization process to produce & y : ;
; g ; Carbonized prints on the given
carbonized prints on the given polyester/cotton | 9 lyester/cotton blended fabri 3 co2
Blendsd fabric. polyester/cotton blended fabric,
LLO 10.1 Use direct style of printing to apply 10 *Direct style of printing on the given 3 Co3
disperse dye on the given acrylic fabric sample acrylic fabric sample
: —— *Direct style of printing to a ply
LLO 11.1 Use direct style of printing to apply 11 | acid dye on the given n%don fabric 3 co4
acid dye on the given nylon fabric sample, sample
LLO 12.1 Use direct style of printing to apply Direct style of printing to apply
metal complex dye on the given nylon fabric 12 [ metal complex dye on the given 3 CO4
sample nylon fabric sample
; ] - Direct style of printing to apply
LLO 13.1 Use direct style of printing to apply : ;
Disperse dye on the given nylon fabric sample e g;;;:rse dye on the given nylon 3 ek
LLO 14.1 Use transfer printing method to print *Transfer printing on the given
the given polyester fabric sample o polyester fabric sample = a8
LLO 15.1 Use digital printing machine to print 15 *Demonstration of digital printing on 3 CO6
the given substrate, the the given substrate.
Note : Out of above suggestive LLOs -
+ "' Marked Practicals (LLOs) Are mandatory,
* Minimum 80% of above list of lab experiment are to be performed. Judicial
*_mix of LLOs are to be performed to achieve desired outcomes. J




VIL. SUGGESTED MICRO PROJECT / ASSIGNMENT/ ACTIVITIES FOR SPECIFIC LEARNING /
SKILLS DEVELOPMENT (SELF LEARNING)

Micro project

> Print sample analysis: Visit textile printing industries/ market shops and collect at least 50 different printed
samples of Polyester/ Blended/ Acrylic/ Nylon fabrics, Classify them with respect to style of printing, class

of dye used for printing. Present the results,
> Print fault analysis: Visit industries and market shops and collect at least 50 samples of different varieties
printed on different machines and examine the faults in the printed samples. Present the results.

> Evaluate fastness properties of printed fabric: Collect different printed fabric samples developed by various
ixation methods. Evaluate their wash fastness, rubbing fastness and light fastness properties using specified

ISO tests. Compare the result. Present the results.

» Optimize the chemical concentration: Compare the effect of different concentrations of chemicals used in
print paste on the colour yield of prints and find optimized concentration, Prepare shade card. Present the
results

> Optimize the printing process control parameters: Compare the effect of process control parameters e.g. print
paste viscosity, number of strokes by squeezee, type of squeezee, print fixation conditions, after-treatments on

the colour yield of printed fabric. Prepare shade card. Present the results,

» Short film on working of machine: Visit different textile printing industries. Observe the working operations
of machines at various stages and capture video clips. Edit the video clips as per specified process sequence

and make a short film. Present the short film.

'?ote $

Above is just a suggestive list of microprojects and assignments; faculty must prepare their own bank of
microprojects, assignments, and activities in a similar way.

The faculty must allocate judicial mix of tasks, considering the weaknesses and / strengths of the student in
acquiring the desired skills.

If a microproject is assigned, it is expected to be completed as a group activity.

SLA marks shall be awarded as per the continuous assessment record.

For courses with no SLA component the list of suggestive microprojects / assignments/ activities are
optional, faculty may encourage students to perform these tasks for enhanced learning experiences.

If the course does not have associated SLA component, above suggestive listings is applicable to Tutorials
and maybe considered for FA-PR evaluations.

VIII. LABORATORY EQUIPMENT / INSTRUMENTS / TOOLS / SOFTWARE REQUIRED

Sr.No Equipment Name with Broad Specifications Relevant LLO Number |
I | Wooden Screen 107x10” 1,2,3,4,5,6,7,8,9.10,11,12,13
2 | Rubber Squeeze; 8" width, 0.5 - lem thick, 1,2,3.4,5,6,7,8,9,10,11,12,13
3 | Laboratory Printing table: 3Ft x 2 Ft and 2.5 Ft Height 1,2,3,4,5,6,7,8,9,10,11,12,13
4 | Laboratory Stirrer: High Speed Mechanical Stirrer- 300 to 500 rpm 1,2,3,4,5,6,7,8,9,10,1 112,13
5 If;g?;:é?g :;rcsisulgre Steamer: Pressure up to 30 psi and Temperature up to 1.2,3,4.5,6,7,89,10,11,12,13
6 | Laboratory Padding Mangle: Horizontal (60-80% Expression) 3.4
7 | Dye Pots: 250 ml, 500 ml All
8 | Beaker: 50 ml, 100 ml, 150 ml, 200 ml, 500 ml, 1000 ml All
9 | Measuring cylinder of capacity 10 ml, 25 ml, 100 ml and 1 lit All
10 | Pipette: 1 ml, 10 ml, 25 ml All
11 | Plastic or metal Tray: 12" x 18” All
12 | Electric drier: 230V, 200W All
13 | Electric Iron: 230 V, 1000W All

Laboratory Drying, Curing and setting Chamber: temperature up to 220
14 | degree Celsius, working width- 450 mm, length 1.7 meter, heater capacity- All
8/16/24 kilo-watt.
15 | Plastic Mug: 0.5, 1 and 2 lit capacity All
16 | Digital Weighing balance: 0.02 gm accuracy (300 gm) All All




IX. SUGGESTED WEIGHTAGE TO L

EARNING EFFORTS & ASSESSMENT PURPOSE (Specification

Table)
Sr.No|Unit Unit Title Aligned COs|Learning Hours|R-Level| U-Level| A-Level Total Marks
1 I | Printing of Polyester CO1 11 3 6 6 15
2 | U | Printing of Polyester Blends CO2 08 2 4 6 12
3 | II | Printing of Acrylic CO3 05 2 2 4 08
4 | IV | Printing of Nylon CO4 11 3 6 6 15
5 | V | Transfer Printing CO5 7 2 2 6 11
6 | VI | Digital Printing CO6 6 2 4 4 09
Grand Total 48 14 24 32 70
X. ASSESSMENT METHODOLOGIES/TOOLS
Formative assessment (Assessment for Learning)
Two periodic theory tests
Assessment of Practical
60% weightage to process and 40% weightage to product during laboratory learning
Summative Assessment (Assessment of Learning)
End Semester Examination- Laboratory
End Semester Examination- Theory
X1. SUGGESTED COS - POS MATRIX FORM
[ Programme
Specific
Programme Outcomes (POs) Ot
PSOs)
Course PO-5
Outcomes |PO-1 Basic Engineering
PO-3 PO-7
CO 3 2
(09 | adl | Fo2 Design/ 204 | Rractioes for | Project| Life [PSO-|PSO-|PSO-
Discipline |Problem Devel ¢ Engineering Society, M L i 5 3
Specific | Analysis :‘: :)pt:.nen Tools Sustainability Shagement L On,g
Knowledge ouledons e earning
Environment
CO1 3 2 3 2 2 2 2 3 4 3
CO2 3 2 3 2 2 2 2 3 3 3
CO3 3 2 3 2 2 2 2 3 3 3
CO4 3 2 3 2 2 2 2 3 3 3
CO3 3 2 2 A 2 2 2 3 3 3
CO6 3 2 2 2 2 2 2 3 3 3
Legends :- High:03, Medium:02,Low:01, No Mapping: -

PROGRAM SPECIFIC OUTCOMES (PSO’s)
(What s/he will continue to do in the textile and related industry soon after diploma programme)

PSO 1: Perform preparatory,

Colouration and Finishing of Textiles using v

arious relevant technologies

PSO 2: Perform Quality evaluation of textiles, Fibres,
methods.

Yarns, Fabrics,

Dyes and Chemicals using various standard test




XII. SUGGESTED LEARNING MATERIALS / BOOKS

Sr.No Author Title Publisher with ISBN Number
1 | Shenai, V. A. Telch.nology of Sevak Publications, Mumbai, 1990
Printing. Volume — IV
y ; D Society of Dyers and Colourists, UK, 1981, ISBN:
2 | Miles, L.W.C. Textile Printing 9780901956330
3 Cockett, S.R.; Dyeing and Printing Leonard Hill Books Ltd. London, 1961, ISBN:
Hilton, K. A. 9781114785724
4 | Clarke. W Introduction to Textile | Wood-head Publishing Ltd. Swaston, Cambridge , 1974
: Printing ISBN: 9781855739949
5 | Davix Digpise Heat Transfer Bloomsbury publishing India Private 1 Jan. 201 1, ISBN:
Techniques 9781408109113
6 Joanna Kinnersly Dyeing and Screen A & C Black Publishers Ltd., London, UK. 1 Jan 2012
Taylor Printing on Textiles ISBN: 9781408124758

7 | Chrinstina Cie

Inkjet Textile Printing

Wood-head Publishing Ltd. Swaston, Cambridge, 3 Feb 2015
ISBN: 9780857092304

NIIR Board of
8 | consultants and

Textile Spinning,
Weaving, Finishing

Asia Pacific Business Press Inc, Delhi, 2016, ISBN;
9788178331638

Engineers and Printing
9 | H. Uiiie Digital Printing of Woodhead Publishing Ltd, Cambrige, England ISBN 13:
mid Textiles 9781855739512 (Book), ISBN 13: 9781845691585(EBook)

10 | N. N, Mahapatra

Textile Printing

CRC Press, Woodhead Publishing India, Pvt. Ltd. ISBN:
9781032630106 (PBook), ISBN: 9781032630113 (EBook),
DOI: 10.1201/9781032630113

XIIL

LEARNING WEBSITES & PORTALS

Sr.No

Link / Portal

Description

hl‘tps:fftextileIeamer.net;'priming-polyes’rer—by-varying— the
1 | -print-fixation-methods/#google vignette

Direct Style of Printing on 100% Polyester

2 | Transfer Printing- youtu.be/ vRgs915qg50

printing machine, how to start T Shirt printing

A video on- Paper for transfer printing, Heat transfen

business
3 https:ﬁtcxﬁIeleamcr.nelfdigital-inkjet-prinﬁng-in- textil Digital Inkjet Printing in Textile: Properties, Types
e/ and Advantages

4 | https://www.youtube.com/watch?v=xO1 4nSbidBI

Video on - Inside a Digital Textile Printing Factory

§ https:/;‘www.youtube.com/watch?V'——chqPKqSSe8

A video of a complete process of digital textile
printing solution | Pretreatment | Post Treatment
[Reactive

6 | https://archive.nptel.ac.in/courses/116/1 02/116102052/

Video lectures on Advanced Textile Printing
Technology

XIV COURSE CURRICULUM DEVELOPMENT COMMITTEE

S.
o Name Institute | Contact No. Email
Shri. Sukhdev B. Pawar Sasmi
1| Lecturer (Selection Grade) Msm:)raf 9004032649 sukhdevpawar@sasmira.edu.in
Textile Chemistry Hmbat




