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Preface

Vocational Education is a dynamic and evolving field, and ensuring that every
student has access to quality learning materials is of paramount importance. The
journey of the PSS Central Institute of Vocational Education (PSSCIVE) toward
producing comprehensive and inclusive study material is rigorous and time
consuming, requiring thorough research, expert consultation, and publication by

the National Council of Educational Research and Training (NCERT). However, the
absence of finalized study mater ial should not impede the educational progress, of
our students. In response to this necessity, we present the draft study material, a
provisional yet comprehensive guide, designed to bridge the gap between teaching
and learning, until the official version of the study material is made available by the
NCERT. The draft study material provides a structured and accessible set of
materials for teachers and students to utilize in the interim period."The content is
aligned with the prescribed curriculum to ensure thatystudents remain on track
with their learning objectives.

The contents of the modules are curated to provide centinuity in education and
maintain the momentum of teaching -learning in vocational education. It
encompasses essential concepts and skills aligned with the curriculum and
educational standards. We extend our gratitude to the academicians, vocational
educators, subject matter experts, industry experts, academic consultants, and all

other people who contributed their expertise and insights to the creation of the draft
study material.

Teachers are encouraged to‘use the draft modules of the study material as a guide

and supplement their teaching’with additional resources and activities that cater to

their students' uniqueslearning styles and ne eds. Collaboration and feedback are
vital; therefore, we welcome suggestions for improvement, especially by the teachers,

in improving upon the content of the study material.

This materialis copyrighted and should not be printed without the permission of
the NCERT -PSSCIVE.

Deepak Paliwal
(Joint Director)
PSSCIVE, Bhopal

20 June 2024
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Introduction to Fibers, Yarns and

Module 1 Fabrics

Module Overview

Fiber, yarn, and textile are widely used by human being s in their day -to-day (tife.
These materials cater the clothing industry, home -textile industry, medical
industry, other products and industrial fabrication. Fiber is the fundamental unit

to create fabrics. Fibers are classified under different categories, | ike their -origin,
properties etc. When more than one fiber is twisted together, during the process of
spinning, the resultant product is called as Yarn. Sometimes blend of different fibers

are used to produce blended yarn to increase the fabric performance , to maintain
the economical price etc. Compact arrangement of yarn is known as.fabric and can

be either woven, knitted or non  -woven. Weaving is the process Where two sets of
yarn are interlaced at the right angle with each other to produce fabric. Weaves can
be of different types like plain, dobby, satin etc. Knitting is the precess of interloping
of yarn with the loop of another type or similar yarn. Non -woven fabrics are made
directly from fiber and not yarn; hence the process of:spinning and weaving is not
required. Depending on the usage or functionality:-of the fabric, they can be
classified as consumer textiles and technical textiles. Clothing, bags, carpets, etc.

are grouped together under consumer textiles. On'the other hand, medical textiles,
geotextiles, industrial textiles form part of technical textiles. In the recent times,
technical textiles are fast catching up anddet of research and development is going

on to improve it further.

Learning Outcomes
After completing this module, you will be able to:
1 Identify and classify fibres, and describe its properties

1 Identify, define and classify yarns and factors affecting them

1 Definerand describe fabric properties, and factors affecting
fabrie’ properties

Module Structure

Session 1: Identify and classify fibers, and describe its properties

Session 2: ldentify, define and classify yarns and factors affecting
them

Session 3: Define and describe fabric prope rties, and factors
affecting fabric properties
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Session 1: ldentify and Classify Fibers and Describe
Its Properties

FIBER

Fibre is the smallest unit of any textile material. These are fine hair like substance
which are very small in diameter and can be converted into yarns and later into
fabrics as per the requirement  of the end products.

35

Fig. 1.1 Fibre to Fabric

Fibres possesses a wide range of properties which are useful for-merchandise like
textiles, clothes, bed -lines, accessories, and other industrial~ products. These
qualities are the base to select the fibre to make yarns and\further fabrics.

Fiber properties

Fibres can be of different types, but not all fibres'can be classified as textile fibres.
Human hair, a type of fibre that cannot be elassified as textile fibre, as it does not
possess all the characteristics of a textile fibre. For any fiber to be classif ied as textile
fiber it shoul d have certain characteristics. Their characteristics can be classified
under two headings, essential or primary properties and desirable or secondary
properties.

1 Primary properties: These properties are vital, in order for a fiber to be grouped
under a textile fibersFhese can be classified as:

a. Fiber lengthito'width ratio: In order for a fiber to be converted into a yarn,
it should‘have ‘an adequate length. Fiber diameter should be minimum 1/100
of itsdength” This is crucial for the spinning process of making yarn.

b. Strength or Tenacity: Spinning, weaving and knitting exert force on the fiber
so.strength or tenacity of the fiber is an important attribute for the fiber to be
processed on machine. It is directly proportional to the force required to
rupture or break the fiber.

c. Flexibility or pliability: It is ability of the fiber to move freely during
handling without breakage or bursting. Textile fibers should b e pliable so that
threads can adjust to each other while spinning. Pliability is also required for
good fall in the resulted fabric.
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d. Fiber uniformity: The individual fiber needs to be uniform or even in its
length and diameter. The natural fibers are sorte d and graded on how
asymmetrical or uneven they are in their length, for yarn making. Irregular
fibers are weak, rough and unsuitable for textile usage.

e. Cohesiveness: It is the property of the fibers to stick to each other during
manufacturing of yarn. The shape and surface of the fiber regulates the
cohesiveness.

1 Secondary properties  : In addition to the primary properties, the performance of
textile fiber is also dependent on some physical, chemical and environmental
properties. The appearance, durability, comfort and maintenance of the fabric
manufactured from them are influenced or dependent on them. These properties
can be classified as:

a. Physical prope rties:

1 Morphology & It describes the form or shape of the fiber,and can only be
studied under a microscope as the fibers are very fine.

o Longitudinal view : It is the view in lengthwise direction.
o Cross section view : It is the view when-fiber Is cut in wi dth or breadth
like a pipe.
Taking an example of a pencil what you see along its length is the longitudinal or
lengthwise view and the cross -sectionalview is seen when we cut a circular shice-
piece from it.

v
() ross-sectional view (b) longitudinal view
Fig: 1.2 (a & b) Morphology
9 <Luster: Thisisreferredto as the glossiness, sheen or shine that fibers possess

naturally and is visible when light is reflected from the surface. The fabrics
that are made from filament fibers are more lustrous.

1 Colour: The climatic condition, soil type and environmental factors have an
influence on the colour that natural fibers depict. Natural fibers possess
colours like off -white and yellowish.
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1 Elasticity and elastic recovery: Elasticity is referred to the fiber ability to
stretch before it breaks. Recovery is the ability of a fiber to return to its original
length after being stretched.

1 Moisture absorption: The ability of the fiber to absorb water from the
atmosphere, defines the comfort level of the fabric.

1 Resiliency: It is ability of the fiber to bounce to its original shape aft er
bending or creasing.

1 Abrasion: Wear and tear of the material when it rubs against another surface
is called as abrasion. It should be ensured that the fiber must be able to
sustain force without it getting damage.

1 Thermal properties: The thermal proper ties of the fiber are its“teaction to
heat and flame.

i Static electricity: This is the ability of the fiber to transfer or canduct electric
charges through it. Static charge generates when the fiber rubs ‘against each
other or against other fabric or surfac e. Ithas been observed that static charge
is more in fibers that have low moisture absorbency.

b. Chemical properties:

1 Effect of acids:  Fibers made from cellulose and wool get easily damaged or
destroyed by concentrated, cold or dilute‘hot'mineral acid li ke sulphuric acid.
On the other hand, the wool fiber is not.affected by other type of acids.

1 Effect of alkali: Unlike fibers made from cellulose, fibers made from protein
get easily damaged by alkali. Thus,the selection of detergent is very important
for different type of fibers.

1 Effect of Sunlight: Strong ‘and prolonged exposure to sunlight have an
adverse effect on certain fibers. This exposure causes the fibers to turn yellow
or get permanently damage.

C. Biological Properties 0 Fungi (mildew) bacteria, beetles, moths, insects and
silverfish have an adverse effect on certain fibers. Thus, it is very important for
fabric made from these fibers to be properly stored and cared. Wool and silk are
very sensitive fiber with regard to mo th attack.

Classification of Textile Fibers
Textile fibers are classified on the basis of

1. Origin of fiber - Based on the raw material used to make them i.e., from
natural resources and manufactured by man.

2. Length of fibers & Length of the fibers also can  be used to classify them i.e.,
short/ staple fibers and long/ filament fibers

PSS CENTRAL INSTITUTE OF VOCATIONAL EDUCATION BHOPAL



Jute Product Artisan 8 Grade XI

Man -made fiber, can have any length, depending on its requirement. On the other
hand, natural fibers, except for silk fibers, are short in length. Man -made fibers are
also referred to as filament fibers.

Classification of Fibers based on their origin

Fibre

I | I
Natural Man-Made
Sources Sources

Vegetable Animal .
(€ Mulasic) ( (Protein) ) Regenerated Synthetic

Mineral

| (g
\_Asbestos

<

Fig: 1.3 Classification ‘of Fibers based on their origin

Table 1 .1: Classification of fibers\based on the length of the fibers

Type of fibers based on

| Characteristics Examples
ength

Short length

Measured in inches Cotton, Jute, Wool

Silk and man -made

Long continuous length fibers such as
Measured in yards or meter. Polyester, Rayon,
Acrylic

Natural Fibers

In nature variety of fibrous materials are available. Some of them that are used to
make fabrics are classified under textile fibers. Those that are obtained from natural
sources such as animals, plants and minerals and are classified as natural fibers
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All the constituent of this group, differ from each other on the basis of their source
of origin and chemical composition. These in turn, have an impact on their
properties and their end use. Depending upon the source they are categorized as:

1. Cellulosic fi bers/Vegetable fibers
2. Protein fibers / Animal fibers
3. Mineral fibers

Cotton, jute and flax are some of the examples of cellulosic fibers and are obtained

from different parts of the plants. Unlike cotton fiber which is obtained from seeds,

the jute and flax fibers are obtained from the stem of the plant. Protein fiber such

as wool is obtained from different animals that have hair on their body (sheep, goat,
camel, and rabbit) and silk is sourced from si | kwor mo sAs anianhlifibers .
contains protein, hence they are also referred as protein fibers. Mineral fibers.such

as ashestos are obtained through mining.

Man -made Fibers

Fibers that are manufactured by using different chemicals are called man -made
fibers . They can be produced into filament of any d esirable\length. This group of
fibers can further be categorized under three sub -categaries depending upon their
raw material -

1. Regenerated fibers & the raw material is celulose like wood pulp or waste
small cotton fibers  (cotton linters). By treating-this with chemicals, a new fiber
is developed and ismknowrmrgasonamacgtatener at ed

2. Synthetic fibers & These fibers are,produced by using different types of
chemicals under controlled conditions, fer ex ample, nylon and polyester.

3. Other fibers - metallic fibers«.like gold, silver and metals or metal coated on
plastic fibers.

Properties of Natural Fibers

Natural fibers such as cotton, linen, jute, silk and wool are largely used as textile
fibers. These fibers lack.uniformity as they are grown in climatic conditions and soil.
Due to variance incomposition, the properties of these fibers are different from each
other.

Essential properties that are necessary for a fiber to be classified as a textile fiber
are called.as/primary properties. Whereas, secondary properties are considered as
desirable\properties. These properties can be further categorised as morphological,
physical, chemical and biological properties.

Morphology
Morphology or structure, shape and size of the fiber has an impact on their

characterstics and performance. For example, if the requirement is of fine fabric, a
coarser yarn like wool can #®Ot be used. These <characteri st
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properties too, such asrod -like structu re of the silk fiber is the reason behind lustre
of the silk fabric. Letds understand how thes

(Table 1.2).

Table 1.2: Morphology of Natural Fibers

FIBER MORPHOLOGY
Cross Sectional & :
- Longitudinal View Diameter Length

12 6 20 microns 15 to 2% inches

Cotton }
Cellulosic Flax ° Width varies, A few inches - 22
Fibers 1/1200 of an inch inches or more
Jute @ Irregular diameter 5 to 20 feet long

Silk @ 9 -11 microns A0t © 20
yards
Protein

Fibers

Wool (m 15 & 70 microns 1% to 15 inches
el Asbestos =00 - Too fine to measure >1 cm
Fibers

9 Micron = 0.0005 mm

Physical Properties

Physical properties such'as colour, lusture, strength, elasticity, resiliency,
absorbency and dimensional stability, help us to decide the end use of the fiber.

They alseojcontribute to the appearance of t
properties of the natural fibers (Table 1.3).

Table 1.3: Physical Properties of Natural Fibers

FIBER PHYSICAL PROPERTIES
Colour Lustre Strength Elasticity Resiliency Absorbency D'gg rg)?lli?;al
White to Low. Relativel
Cotton grey to off Low Good Low Wrinkles High stable Y
white easily
Cellulosic Light ivory High
; . Low. Prone n .
Fibers Flax to dark natural High Low to wrinkle High High
grey lustre
Yellow to . .
Jute brown Silky High Very low Low Low Good
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White to High Strongest Medium.
Silk cream to natural natural Good Creases go High Good
Protein tan lustre fiber away slowly
Fibers Yellowish - :
- . Subject to
Wool Whlte or Low Weak Excellent Excellent High shrinkage
ivory
white, pale
Mineral green, . .
Fibers Asbestos yellow and High High Poor Poor
blue

Chemical Properties

Through chemical properties, we analyse the effect of acids, alkalies, organic
solvents and sunlight on the fiber, which further, affect the care and maintenance
of the fabrics or other products.

Table 1.4: Chemical Properties of Natural Fibers

FIBER CHEMICAL PROPERTIES
Effect of ; Effect of Sunlight and
- Alkalies SHZEIEITACIS other factors
Turns Yellow in sunlight,

prolonged exposure weaken
fiber

Resistant, no Weaken and degrade

Coer harmful effects fiber

Resistant to mild
Flax High resistance acids. Strong acids No Effect
damage them.
Resistant to mild
Jute Resistant acids. Strong acids No Effect
damage them.
Gets damaged in

Cellulosic
Fibers

. Strong alkalies mineral acids, Prolonged exposure causes
Silk ) . .
damage fiber. organic acids do not breakdown
Protein damage.
Fibers Good to dilute acids.
Low resistance, Medium to poor Prolonged exposure
Wool ) : ; )
destroy fiber resistance strong deteriorates fiber
acids.

Biological Properties

Biological properties.includes effect of micro -organisms (bacteria and fungi) and
insects on textile fibers. This property is generally associated with the process of
storing fabric (Table © 1.5).

Table 1.5: Biological Properties of Natural Fibers

FIBER BIOLOGICAL PROPERTIES

] Effect of Micro organisms Effect of Insects

Cotton Mildew (fungi) damages Silverfish damage cotton
CeI!UIOS'C Flax Mildew will grow and damage Resistance
Fibers
Jute Resistance Resistance
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Silk Good resistance Destroyed by carpet beetles

Protein Fibers

Moths and carpet beetles

Wool Resistance really good
damage

Activities

Activity 1:

Prepare an illustrative  info graphic on various  fibers and their properties

Materials Required:

1. Colored sheets

2. A4 size papers

3. Pen, pencils and colored pens

4. Eraser

5. Sharpener

6. Ruler

7. Different samples of fibers
Procedure:

1. Collect the required information, pictures and fiber samples

2. Ask your teacher about.info.graphic and how to make it.
Organize the collected information in the form of an infographic.

Check Your Progress

True Or Faslse

Cotton, jute, and wool are examples of short -length natural fibers.
(True/False )
The primary properties of textile fibers include fiber length to width ratio,

strength or tenacity, and flexibility. ( True/False )

Weaving is a process where two sets of yarn are interlaced at the right angle
to produce fabric. ( True/False )

Luster refers to the glossiness, sheen, or shine that fibers possess n aturally.
(True/False )
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5. Regenerated fibers, such as rayon and acetate, are categorized under man
made fibers. ( True/False )

Fill in the Blanks

1. is a protein fiber obtained from th e saliva of silkworms.

2. The color of cotton fibers  can be influenced by climatic conditions, soil type,
and factors.

3. Wool has low to strong acids, ma king it susceptible to damage:

4. The ability of a fiber to return to its original length after being stretched is
known as

5. Natural fibers, such as and , are classified based on theirlength

as short/staple fibers and long/filament fibers.

Question Answers

1) What are the essential properties of fibers?
2) Name the desirable properties of fibers?
3) What are different types of natural fibers? Give some ‘examples of each.

4) What is man -made fibers? Please give examples of-different categories of these
fibers.

5) What are b iological properties of fiber? Why. are they important?
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Session 2: |dentify, Define and Classify Yarns and
Factors Affecting Them

Yarn

Yarn is a broad terminology when two or more fibers are laid or twisted together,
having a significant length and relatively small cross -section. Further, it is a finish
product of a spinning and winding process. Process of making yarn from fibers is
known as Spinning . To manufacture yarn from staple fibers, a bundle of fibers is
taken, cleaned and straightened. After the cleaning and straightening process, the
fibers are pulled out drawn and a twist is given to hold them together. This process

is called me chanical spinning and is suitable for natural fibers like cotton and wool.

The resultant yarn is a spun yarn. The filament yarns are spun by the chemical
spinning process. In this process, spinning solution of the raw materials is made

and passed through t he holes of a spinnerets . The solution on solidification takes
thread like form called the filament fiber. These filament fibers are twisted together

to form a strong and fine yarn

Classification of Yarns according to Length

A yarn is an intermediate product that is made from fibers and is used to
manufacture fabrics. Yarns can be made either from short staple length fibers or

from filament fibers. There are two types of yarns, i.e., spun yarns and filament
yarns (Fig 1.4 ).

Yarn

+ v

Spun Yarn Filament Yarn

Natural Manmade Natural
Eg. Spun Cotton Eg. Spun Polyester Eg. Silk
- — -
v v

Mono-Filament Multi-Filament

I
v v

Untextured Textured

Manmade
Eg. Polyester

Fig. 1.4: Classification of Yarns according to Length
1 Spun Yarn 0 It consist of staple fibers assembled and held together by twist.

Unlike all natural fibers which are staple in length, silk is a filament fiber.
Manmade fibers are made staple by cutting them into short lengths (Fig 1.5).
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Fig. 1.5: Spun Yarn
1 FilamentYarn & These are long continuous fiber strands that have<dndefinite
length. They can be either  monofilament (one fiber) or “multifilament (a no. of

filaments). Filaments may be smooth or textured (crimped in some way)
(Fig 1.6).

(a) Filament Yarn

0 )

A

—————

B

(b) A. Mono Filament Yarn B. Multi Filament Yarn

Fig. 1.6 : (a) Filament Yarn & (b) A. Mono Filament Yarn B. Multi Filament Yarn
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Table 1.6 : Spun Yarn vs. Filament Yarn

0 Grade XI

di fferences

protruding ends
U Dull fuzzy look

SPUN YARN FILAMENT YARN
i Short fibers twisted into Long continuous, Smooth,
continuous strand has closely packed strand

Smooth, Lustrous
Poor absorbency

U Good absorbency

Classification of Yarns according to Yarn Structure
Yarns may be classified as simple and complex or novelty yarns .

Yarn
L
] ¥
Simple Complex/
Yarn NoveltyYarn

! I } | ! ! ! |

Nub, Knot

Boucle, Loop
Or Spot Yarn

Chenille Yarn Or Curl Yarn

Spiral Yarn

Simple YamJ Ply Yarn Cord Yarn J Slub Yarn

v

Fig. 1.7: Classification of Yarn‘__according to Yarn Structure

1 Simple Yarn

A simple yarn is regular and symmetrical  throughout. A novelty yarn has unlike
parts; it is irregular at regular_intervals. Simple yarns are classified as single, ply
and cord.

Single Yarn
Single~Yarn
Ply
P Cord
Fig. 1.8: Single, ply and cord
A Single yarn is produced due to the first twisting operation that is performed by

the spinning machine.
A ply yarn is made when two or more single yarn are combined and a second twisting

operation is completed. Each part of the yarn is called a ply. For e xample, two ply,
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three ply, four ply. Plying increases the diameter, strength and quality of the yarn.
The direction of twisting is designated as S or Z, just as in single yarns. Normally

the folding twist is in the opposite direction to that of the singl e yarns.
Singles Singles
3 20s 3
20s 3 Plied
320s

Fig. 1.9: Ply Yarn

A cord yarn is made by undertaking third twisting operation, where ply yarns. are
combined and twisted together (Fig. 1.10).

20s
2 Plied
2/20s
20s Cord Yagn 2/2120s
20s
2 Plied
2/20s
20s

Fig. 1.10: Cord/Yarn

1 Complex/ Novelty Yarn

Novelty yarns are classified as yarnS-that are irregular at regular intervals. The
decorative effects in these yarns can he given during the spinning process by varying
the amount of twist or by twisting yarns of different diameter. Novelty yarns are
compo sed of core, effect and,binder.

Core 0 It providessthe structure and strength to the novelty yarn.

Effect 0 It createsthe decorative effect.

Binder 0 Itbinds the base and effect yarn if required.

i

i BINDER CORE

EFFECT

Fig. 1.11: Components of Novelty yarn

Novelty yarns can give fabrics almost limitless textural effects of various colour
combinations.
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Table 1.7: Complex/Novelty Yarns

S. No. Complex/Novelty Yarns

Slub yarns & have soft, untwisted
areas at frequent intervals
throughout their length. They may '

1. be single or ply yarn varying in
amount of twist at intervals. !

e L ) s

http://www.msyarn.com
/english/slub yarn.htm

Spiral yarns & are made by winding
2 a coarse yarn over a fine yarn.

¢tz 24010200

http://clothing120.weebl

y.com/blog/archives/10 -
2014

I

Nub, Knot or Spot yarn ~are made

by twisting the effect ply areund the ¢ : { |
core ply many timeS:within a very ‘ \ : |
3. short space, eausing bumps or

knots at intervals. ). \ \

,,,,,,,,,,,,,

\
{
f
! 1
[N Y \
ettt e = G R R B e e s 1}

http://www.msyarn.com
/english/knot yarn.htm

Chenille yarn 0 term chenille is
French for caterpillar. The effect is
achieved by a core of two yarns plied
together and firmly holding short
tuffs of soft -twisted yarns between
4. the twists. The result is a yarn with

a velvette like effect.

L e

chenille -burgundy
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Boucle, loop or curl yarn - is
accomplished by allowing one of the
piles to remain slack during the
twisting operation causing i t to
5. twist on itself and form a loop. It
resembles karakul wool.

AAAAAAA

Novelty yarns have low strength and also have poor abrasion resistance. Fabrics
manufactured from novelty yarns are generally not durable and should be avoided
for manufacturing those fabrics where durability and long wear is required.

i';‘| ’ )
http://www.stitchpiecenp
url.com/boucle.htm

Yarn Blending

A blend is a mixture of fibers, twisted together into a yarn. This can be created by
mix Blending of fibers are done for several reasons:

To improve the fibre uniformity.

To improve spinning, weaving, and finishing efficiency.

To obtain better texture, hand, or fabric appearance.

For economic reasons and cost cutting.

To achieve cross -dyed and union dyed, different color effects.

=4 =4 4 -4 A A

One of the most important reasons,for blending is to produce fabrics with
better performance. If durability.is\very important, then nylon or polyester is
blended with cotton or wool to provide strength and resistance to abrasion.
Polyester when blendedq~wit, h cotton contributes in strength, wrinkle
resistance and cotton provide comfort and absorbency. If polyester added with
wool, gives strength andwool gives warmth, resiliency and absorbency.

Factors Affecting Y.arm Properties

Yarn properties are amongt he most important parameters that affect fabric surface
properties.

1 Staple Length : The strength of yarn is directly proportional staple length of
the fiber used to make it. Using long staple fibers provide yarn with higher
strength.

1 Fiber Fineness : The strength of yarn is inversely proportional to the fineness
of fiber used to spun the yarn. Finer the fiber used more is the strength of the
yarn, similarly the coarser the fiber used spun yarn has less strength. This
property is attributed to the fact that due to fineness of the yarn a greater
number of strands of fiber were combined (due to less diameter of the strand)
to spun the yarn as compared to coarse yarn where the number of strands
decreases. These higher numbers of strands in the cross section of yarn also
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increases internal friction and the resultant effect is that the yarn has higher
strength.

Fiber Strength : The strength of the yarn is dependent on the fiber mix used
to spun the yarn. If the fiber used have more strength, then the resultan t yarn
will have more strength.

Twist : During spinning, twist to the fiber is given so that they can hold the
yarn together. Strength of the yarn is thus dependent on the twist and the
nos. of twist given to the fibers. However, there is an optimal number of twists
that should be given, beyond which the strength of the yarn start decreasing.
This optimal number of twists should be same for fibers having same
properties and characteristics.

Evenness : Yarn strength is directly proportional to the evenness or the
uniformity of fibers used. Evenness can be with respect to the count, number
of twists, physical properties etc. More uniform the fibers more will be the
stren gth of the yarn and vice versa.

General Factors : Beside the above, there are many other variab les that
influence the strength of yarn. The chemical treatment given to yarn after
spinning such as during the process of sizing etc. Environmental factors also
play an important role in yarn strength, such as testing equipment used, the
length of the yarn, the skill of the tester, water content in the yarn, weather,
etc. are some of them.

Activities

Activity 1

Prepare a chart on the classification of various yarns

Materials Required:

1.

She 0 B~ w DN

Colored sheets

A4 size papers

Pen, pencils‘and colored pens
Eraser

Sharpener

Ruler
Different samples of yarns

Procedure:

1.
2.
3.

Collect the required information, pictures and yarn samples.
Ask your teacher about info graphic and how to make it.

Organize the collected information in the form of an infographic.
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Check Your Progress

True Or False

1) Yarn is the finished product of the spinning and winding process. (True [False )
2) Spinning is the process of making yarn from filament fibers. ( True /False )

3) Filament yarns can be either monofilament or multifilament. ( True /False )

4) Filament yarn has protruding ends, giving it a dull fuzzy look. ( True /False )

5) Ply yarn is created by combining two or more single yarns through a second
twisting operation. (  True /False )

Fill in the Blanks

a ~ w D Pe

Novelty yarns are and symmetrical througho  ut.

Chenille yarn achieves a velvet -like effect by two yarns plied together.
Yarn blending is not done solely for economic reasons-and

Yarn properties are  significant affecting fabric surface properties.

The strength of yarn is inversely to the staple length of the
fiber used to make it.

Question Answers

a M w D PRe

How does spun yarn differ from-fitament yarn?

List and describe the differenttypes of simple yarns.
What are different components of novelty yarn?
Why blended yarns produced?

List the factors that effects the yarn properties.
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Session 3 : | Define And Describe Fabric Properties, And
Factors Affecting Fabric Properties

FABRIC
Fabric can be seen as a compact arrangement of fibers and yarn (Fig 1.12). The fabric can
be subdivided into woven, knitted and non -woven (Fig 1.13). This grouping is based on the

methods they are produced.

Individual Fibers .-

Yarn s

\_\.\_5_

NS

if——— Textile

Fig. 1.12:*kabric

TEabrC consuction

I—. Knitting Non-woven —|

Weaving A

>

Decorative Weave Basic Weave Lace Net

Fig. 1.13: Methods of Fabric Construction
Weaving

In weaving, fabric is produced by interlacing two sets of yarns at right angles to each

other (Fig 1.14). The weaving of a fabric is done by interlacement of yarn on a loom.

Loom is a device used for construction of fabric by the process called weaving. Fabric
made by weaving is called woven fabric.

PSS CENTRAL INSTITUTE OF VOCATIONAL EDUCATION BHOPAL



Jute Product Artisan 8 Grade XI

WARP

SELVEDGE—

«— WEFT

Fig. 1.14: Terms used on Fabric

Weaving Terminology

Warp : These are also called as ends or TANA. These yarns run in length\wise
direction of the fabrics and are parallel to the selvedge.

Weft: These are also called as picks/fillings or BANA. They are perpendicular to the
warp yarns.
Selvedge: These are the edges that run parallel to warp yarns, It gives strength to

the edges of the fabric, and helps to retain the shape.

Thread Count: Itis referred as the total number of warp and weft yarns per square
inch of a woven fabric. Fabrics with higher thread eountiare denser and thus have
higher durability than those with lower thread count.

EPIl:  Ends perinch is the number of warp threads per inch of woven fabric.
PPI:  Picks perinch is the number of weftithreads per inch of woven fabric.

Types of Weaves

Types of
Weaves
T !
Basic Decoration
Weaves Weaves
Plain Dobby
Twill Pile

v -
Satin J | Leno J

v

Jacquard

Fig. 1.15 : Types of Weaves

PSS CENTRAL INSTITUTE OF VOCATIONAL EDUCATION BHOPAL



Jute Product Artisan 8 Grade XI

Table 1.8: Basic Weaves

Basic

Weaves Characteristics Weave image Types Fabric

1t is the simplest
and inexpensive | -
weave.

fTWeft vyarn goes " i

PLAIN alternately under !I!I!I!I!I!I!I!I —(k‘{.ﬁig)ﬂggk/gfave

WEAVE and over the warp | §g e | Weave
yarns N A

7 Closer the yarns
higher will be the
thread count

Dupatta,
saree

it has a clear l 1 Herringbone Denim -
diagonal line on 1 Diamond jeans
TWILL the front side of the T Right hand fabric,

WEAVE fabric. 1 Left hand gabardine

. ) suits and
It is a very strong 1 Pointed coat fabric.
weave

Table 1.9: Decorative Weave s

Decorative

Fabrics
Weaves

Characteristics

1 Contain simple
geometric designs.

9 More textured than
plain weave.

Dresses, shirts,

Dobby handbags

9 Produce fabrics with
raised surface.

1 Extra,sets of warps or
filling yarns are
waeyen over ground
fabric to form loops.

i loops may be left
uncut, or they may
be cut to expose yarn
ends

Velvets, towels,
corduroy,
carpets

Pile

T Also known as Gauze
weave

i two warp yarns are

Leno twisted around the
weft yarns

i provide a strong yet
sheer fabric

Dresses
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9 Used to create
complicated designs

1 detailed images of
objects such as
flowers and birds can
be made

11t has a beautiful
shiny surface

1 Warp yarns are more
visible than fillings

Satin on the right side of

Weave the fabric.

1 These visible yarns
are called floats

11t is not as strong as
plain or twill weave.

Brocade for
dress, saree,

Jacquard curtains.

Sateen weave
Chenille
fabric, shantoon

Knitting

The technique of producing textile fabrics interloping of yarn _loop with loops of same or
different yarns is called  knitting . Various different garments_¢an be made by this process
suchas men vests, sock s, etc. (Fig 1.18 ). In construction of Knitted fabric, loops are formed.
New loops are drawn through  previously formed loops((Fig 1.17 ).

Course

Fig. 1.17 : Loop Formation
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Knitting Terminology

Course : The series of loops those are connected horizontally are called as course.
Wales : The series of loops that connected vertically are known as Wales.
Knit fabrics are mainly used for hosiery products such as t -shirts, socks etc.

(Fig 18).

(@) (b)

Fig. 1.18 : (a) Knitted t -shirt (b) Knitted socks

Difference between weaving and knitting

S. No. Weaving Knitting
Fabric is produced by

1 interlacing minimum two
sets of yarns

Fabric\is produced by
interloping minimum one yarn.

Requires knitting needles or a

2 Requires a loom :
machine

Horizontal and vertical . .
Horizontal and verticals loops

3 yarns are called weft.and
are called courses and wales
warp

4 Example: dupatta; saree Example: T -shirt, socks
Non Wovens
Fabrics that are produced.directly from fibers without making yarn are called as non -woven.
Thus, process of weaving ‘or knitting is also absent. Fibers are held together by mechanical
forces, resin or heat. The raw materials for non -woven fabrics are fibers (staple and  filament)
(Fig 1.19).

Fig. 1.19 : (a) Non-woven fabric (b) Non -woven bags (c) Non -woven mask
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Effect of Fabric Construction on Fabric Properties

Fabric construction is the most decisive aspect which have a crucial influence on
the nature of the fabric such as drape, durability, softness, sturdiness and opacity.
Looking around you and clothes you wear, you will realize that some fabrics are thin
and some a re thick, some fabrics are opaque and some are transparent, some are
stiff and some are limp, etc. Strength of the woven fabric is an important property
of fabric and is measured as tensile, bursting or tearing strength. Beside other
factors that have a be aring on the fabric strength, thread count plays a crucial role
in it. Fabric having high thread count will have more tearing strength then those
having low thread count. Similarly, when the number the interlacement points in
the fabric increases then afte r processing the fabric will have lower shrinkage but
the tensile strength is more.

Factors Influencing the Choice of Fabric

Choosing the right fabric for a particular application involves considering several
factors to ensure that the fabric meets the intended purpose and requirements. Here
are some of the key factors that affect fabric choice:

End Use and Application: The most crucial factor is the intended use of the fabric.
Whether it's for clothing, upholstery, bedding, or industrial purposes, the fabric
must be appropriate for the specific application.

Durability:  Depending on how often the fabric will be used and the conditions it will
encounter, durability becomes important. Fabrics used for heavy -duty applications
need to be more robust and resistant to wear and tear.

Strength and Tenacity: The strength of the fabric is vital, especially for applications
where it will be subjected to significant stress or weight.

Comfort and Feel:  For clothing and home textiles, the comfort and feel of the fabric
against the skin or to touch are important considerations.

Weight: The weight of the fabric affects its drape, warmth, and suitability for
different seasons or climates.

Breathability and Moisture Wicking: In some applications, such as sportswear or
bedding, fabrics that allow air circulation and wick away moisture are preferred.

Ease of Care and Maintenance: Fabrics that are easy to clean, wash, and maintain
can be more practical for certain applications.

Allergies and Sensitivities: Some individuals may have allergies or sensitivities to
certain fabrics or chemicals used in fabric manufacturing.

Color and Appearance: The color and appearance of the fabric are crucial for
aesthetic reasons and how well it matches the overall design or theme.

Cost and Availability: The cost of the fabric and its availability in the required
guantity can influence the final choice.

Environmen tal Impact: Increasingly, the environmental impact of fabrics is a
significant consideration, with a growing demand for sustainable and eco -friendly
options.
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Regulatory Compliance: Some applications, like children's clothing or medical
textiles, may need t o meet specific safety and regulatory standards established by
authoritative organizations.

Fire Resistance: For applications where fire safety is critical, fabrics with fire -
resistant properties may be necessary.

Special Features:  Some fabrics may have unique properties like water resistance,

UV protection, antimicrobial properties, etc., which can be advantageous for specific
applications.

Thus, considering these factors will help in selecting the most suitable fabric for the
int ended use, ensuring it performs well and meets the necessary requirements.

Uses of different Fabrics - Medicinal, Sports, Apparel, Industrial

Depending on their usage or functionality, textiles can be gro uped into two main
areas namely

1 Consumer textiles for domestic purpose, in this group comfort and aesthetic
is an important factor. Clothing, bags, carpets, apparel, accessories like hats,
scarves, curtains are some of the items that are part of this group.

1 Technical textiles for special usage, here functional properties are an
important criterion. Geotextiles, industrial textiles and medical textiles are
some of the usages of this group of textiles in our life.

Technical textiles

1 Technical textiles encompass textile materials and produ cts distinguished by
their predominant utility in terms of technical performance and functional
properties rather than aesthetic or decorative characteristics. This sector
stands out as one of the rapidly advancing segments within the broader textile
indus try, dedicated to the production of high -tech, high -performance fabrics.
Unlike conventional textiles primarily designed for visual appeal, technical
textiles prioritize delivering substantial added value through enhanced
functionality.

1 The pivotal role of the textile coating process is evident in the manufacturing
of technical textiles, playing a crucial part in imparting specific performance
attributes to these fabrics. While the textile industry traditionally centered
around clothing applications, the co ntemporary landscape underscores a
significant shift towards non  -clothing applications, commonly referred to as
technical textiles.

1 What sets technical textiles apart is their distinctive nature and the challenge
they present. Addressing technological and engineering problems requires a
profound understanding and application of textile science and technology
principles. This strategic approach not only tackles leading technological
issues but also extends to the realm of engineering problem -solving withint  he
domain of technical textiles.
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Classification of Technical Textiles

Technical textiles can be broadly classified into several categories based on their
intended functional applications. Here is a brief overview of the main classifications:

T

PSS CENTRAL INSTITUTE OF VOCATIONAL EDUCATION

Agro Textiles : Used in agriculture for activities like crop protection, weed
control, and soil erosion prevention.

Meditech Textiles : Designed for medical and healthcare applications,
including surgical gowns, bandages, and implants.

Buildtech Textiles : Applied in construction for purposes such as
reinforcement, insulation, and protection against environmental elements.

Hometech Textiles: Used in household applications, including furnishings,
carpets, and cleaning materials.

Geotech Textiles:  Employed in geotech nical engineering for applications like
soil stabilization, erosion control, and drainage.

Oekotech Textiles: Environmentally friendly textiles that address ecological
concerns, such as recycling and sustainable practices.

Packtech Textiles: Applied in pac kaging materials to provide strength,
durability, and protection for various goods.

Protech Textiles: Designed for protective clothing and equipment, such as
bulletproof vests, fire -resistant clothing, and industrial safety gear.

Sportech Textiles: Tailore d for sports and recreational activities, including
sportswear, equipment, and accessories.

Indutech Textiles: Used in industrial applications, such as filtration,
conveyor belts, and insulation.

Protech Textile Agrotech Textile
For protective clothing Used i _—
and equipment sed in agriculture
Buildtech Textile o2, |[Indutech Textile
Applied in construction : :gtl}\?i't)i::s and recreational
e —— s 's
Packtech Textile Sporttech Textile
Applied in packing materials i e
| 1( : il | 1 : . 1
Geotech Textile Meditech Textile
For geo-technical Design for medical and
| engineering application health care
( . f P i
Hometech Textile )\ || Oekotech Textile
Used in household W0 || Environmental protection
applications ‘

Fig. 1.20: Classification of Technical Textiles
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Application of Jute in technical textiles

Jute, a versatile natural fiber from the Corchorus plant, is more than just a textile

and packaging material. It's eco-friendly & breaking down in landfills without
harmful byproducts. In textiles, jute products are both reusable and disposable.

As a renewable resource, jute helps save energy. Its strong fibers are resilient, and

the products are not just good -looking but also eco -conscious. Jute's high strength,
low elongation, and great water absorption create vibrant colors. Plus, it handles
heat well and has a unique surface 0 making it both attractive and practical.

1 Geotech Textiles : Jute's natural biodegradabili  ty finds practical application in
Geotech Textiles. The fiber is employed for soil erosion control, slope
stabilization, and embankment reinforcement, providing eco -friendly solutions

to address environmental challenges.

1 Agro Textiles : In the realm of Agro Textiles, jute plays a vital role in crop
protection, weed control, and soil improvement. Its breathable and moisture
absorbing properties make it an ideal choice for fostering optimal conditions for
plant growth.

1 Buildtech Textiles  : Jute has made inroads into Buildtech Textiles, particularly
in the creation of composite materials for construction. Jute -reinforced
composites offer a balance of strength and eco -friendliness, suitable for
applications such as wall panels, roofing materia Is, and insulation.

1 Meditech Textiles : Jute's anti -bacterial and hypoallergenic qualities make it
relevant in certain Meditech Textiles applications. Its potential use includes
medical textiles like wound dressings and bandages, contributing to sustainable
and biodegradable solutions in the healthcare sector.

In conclusion, the application of jute in technical textiles goes beyond its traditional

uses, showcasing adaptability and sustainability. As industries seek eco -friendly
alternatives, jute emerges as a promising candidate, influencing the evolution of
technical textiles.

Activities

Create Samples.of Different Weaves Using Paper Strips, Wool Yarns, or Satin
Ribbons

Materials’'Required:

1. Paper strips (various colors and sizes)

2. Wool yarns (different  colors and textures)
3. Satin ribbons (various colors and widths)

4. Scissors

5. Glue or tape

6. Ruler
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7. Pencil
8. Cardboard or fabric swatches for backing

Procedure:

1. Gather Materials:  Collect all the materials listed. Ensure you have a variety
of paper strips, wool yarns,  and satin ribbons in different colors and
textures.

2. Introduction to Weaves: Briefly review different types of weaves with your
teacher or refer to class materials. Focus on basic weaves such as plain
weave, twill weave, and basket weave.

3. Prepare Templates : On a piece of cardboard or fabric swatch, draw a grid

or basic template that will serve as the base for your weave samples.

Create Weave Samples:  Create weave samples .

Review and Adjust:  Examine each sample to ensure the weave is.correctly

represented an d the materials are securely attached. Make any necessary

adjustments.

6. Label and Present:  Label each sample with the name of the.weave (Plain,
Twill, Basket) and a brief description of the pattern. Present your samples to
the class or in a group setting.

S

Feedback: After presenting, gather feedback from yout-peéers or teacher on your
samples. Discuss the challenges you faced and what you learned from the activity.

Check Your Progress

True Or False

1. Fabric can be classified into two groups: woven, knitted, and non -woven.
(True/False )

2. Warp yarns run parallel to the selvedge in weaving. (True /False )

3. Weft yarns are perpendicular to the warp yarns in weaving. (True/False )

4. Thread count refers to the total number of weft yarns per square inch of a
woven fabric. (True/False )

5. Twill weave has a clear diagonal line on the backside of the fabric.
(True /False )

Fill in theBlanks

1. Knit fabrics are mainly used for products such as T -shirts and
socks.

2. Non-woven fabrics are produced directly from fibers without making :

3. Factors influencing the choice of fabric include end use, , and
tenacity.
4. Weaving produces fabric by interlacing sets of yarns at right

angles to each other.
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5. The edges of the fabric that run parallel to warp yarns are called

Question Answers

What is selvedge?

List some of the simple and decorat  ive weaves.
How knitting differs from weaving?

What are some of the important uses of fabric?

a ~ w D PkE

What are technical textiles?
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Module 2: Introduction to Jute

Module Overview

In this Unit , we embark on an exciting exploration of a remarkable material known

as jute. Often referred to as the "golden fiber," jute is a natural bast fiber that comes
from the Corchorus plant species. This plant plays a vital role in various industries,
serving a s the foundation for a wide range of products, from bags and sacks to mats;
tarpaulins, and decorative items. Jute is not only commercially valuable but alse
environmentally important due to its ease of spinning and biodegradable nature.

This unit offersa comprehensive introduction to the world of jute fiber. Qurjeurney
begins by delving into the fundamental properties that make jute unique, both in
terms of its physical and chemical characteristics. From its “strength and
dimensional stability to its comp atibility with a variety of «chemical agents, jute
proves to be a versatile material suitable for a wide range of applications.

We also take a detailed look at the journey of jute fiber from'its botanical source to

its final form. We explore the intricate ¢ ultivation precess, focusing on the necessary
climate conditions, soil requirements, and the various:stages that include retting,
stripping, washing, and drying. These complex steps result in the extraction of high -
quality fibers, ready for further process ing.

Furthermore, we delve into the world of*jute’ yarn production, unravelling the
intricacies of the spinning process. This_transformation involves several stages,
including carding, drawing, roving, and spinning, which collectively convert jute
fibers in to strong, functional yarns;. ready to be woven into a variety of textiles.

Our exploration of jute fiber covers aspects such as its classifications, structural
characteristics, cultivation teehniques, inherent properties, processing methods,
and eventual p roduction~Through this in  -depth understanding of jute, we aim to
highlight its importance @nd adaptability across industries, setting the stage for a
deeper explorationin further sessions.

Learning Outcomes

After completing this module, you will be able to:
1 Identify and describe jute fiber, and Yarn

1) Explain production and finishing process of jute fabric

1 Describe Jute Recycling

Module Structure

Session 1: Introduction to jute fibre

Session 2:  Explain production and finishing process of jute fabric

Session 3: Introduction to jute recycling
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Session 1 : Identify and

Describe Jute Fiber a

nd Yarn

Jute is a natural cellulosic fibre, categorized as a plant based bast fibre. Bast fibres
are collected from the bast  or skin of the plant. Due to its natural golden sheen, it
is commonly known as the Golden fibre. It is a major commercial and second most
widely used fibre. Jute is easily spun and economical fibre and is considered as one
-friendly natural fibres in the world.

of the most economical and eco

Jute fiber has 100% biodegradability and recyclability, making it an economical and
-based fiber, after

eco-friendly choice. It ranks as the second most significant plant
cotton, in terms of usage, global consumption, p

roduction, and availability. With

properties such as high tensile strength, low extensibility, and the ability to enhance
fabric breathability, jute proves to be an excellent choice for bulk packaging.in
agricultural commodities. Itis used in the production of industrial yarn, fabric
and sacks, showcasing its versatility as a natural fiber used across various'sectors
-textile industries, construction, and agriculture.

including packaging, textiles, non

Jute is primarily grown in the eastern part of India. The main jute

-producing states

, hets,

in India include West Bengal, Bihar, Assam, and Odisha. West Bengal, especially

the Hooghly basin, is one of the largest jute

-producing regions in the country. The

primary producers of the jute trade are India and Bangladesh, with South Asia being
Jute, an annually renewable plant, is classified
under the Corchorus genus of the Tiliacea order, and is typically grown in two main
species: Corchorus olitorious, known as Tossa jute, and Corchorus capsularis,
commonly r eferred to as White jute. These two species are produced on a significant

the central hub for this industry.

scale for commercial purposes.

Jute fiber's biodegradability, renewability, *and versatility make it a sustainable
breds pri

choice for various applications across different industries. Jute fi

is in fabrics for packaging “va,* wide range of
industrial commodities that require bags, sacks, packs, wrappings, carpet backing,
mats, tarpaulins, ropes and twines.\Besides, jute yarn is used to produce various
types of dec orative jute goods.“\Burlap fabric is made from jute. Jute fibre blended
with cotton fibre is also used'as an apparel fabric but has not gained popularity due

to the rough texture.

Fig. 2.1: Jute Fiber

=3
|
4

PSS CENTRAL INSTITUTE OF VOCATIONAL EDUCATION

agricultural

and

BHOPAL

mar 'y



Jute Product Artisan 8 Grade XI

Types of Jute

There are four different types of Jute fibres. It comes from either of the two species
of Corchorus plant - C. capsularis, or white jute, and C. olitorius, or Tossa jute.

1 White Jute: This is the most ancient type of jute. Corchorus capsularis is
commonly k nown as white jute. The colour of this variety is brighter than the
others. However, this type is less durable than many others.

1 Dark Jute or Tossa Jute: Tossa is the most popular type of jute in recent times.
It is in golden brown shade. Tossa jute has lo ng fibres and is used for making
gunny sacks and bags. Tosa jute fibre is soft, silky, and stronger than white jute.

1 Mesta Jute: This type of fiber is a combination of white jute and Tossa jute. Mesta
jute emerged in India in late 1940s.

1 Jute Cuttings: The se are the leftover jute which look like waste, but they\can be
very useful for making rudimental textiles. These are not strong and have.arough
texture. Jute cuttings are used to make bags, ropes, paper products and basic
textile materials.

(c) Mesta Jute

Fig. 2.2 (a, b &c) : Types of Jute

The primary components found in jute fiber include cellulose (comprising 60 -72%
of the composition), hemicellulose (making up 12 -24%), lignin (constituting 11 -
24%), along with minor amounts of pectin (0.2%), ash (ranging from 0.5 to 2%), wax

(0.5%), and fa ts. Cellulose plays a key role in providing stiffness to jute fibers.
Presence of hemicellulose in jute fibres makes it hygroscopic. Hygroscopic fibers

have a strong affinity for moisture and can absorb and retain water molecules,
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making them useful in var ious applications where moisture management is
important.

Structure of Jute Fibre . Unlike cotton which is unicellular, jute fiber is a
multicellular fiber composed of cylindrical sheaths formed by ultimate cells joined

in a three -dimensional network along  the length of the stem. Jute is composed of
spindle -shaped ultimate cells with an average length of 2.5 mm and width of 0.02
mm. These cells possess thick cell walls and lumens, aiding structural integrity and

fluid movement. The fiber's structure include s a middle lamella, acting as natural
cement between ultimate cells, reinforcing its strength and cohesion. This intricate
arrangement shapes jute's properties, making it versatile for various applications in
industries due to its unique mechanical attribu tes.

Longltudlnal Vlew i

Middle Lamella

Fig. 2»3: Types of Jute

9 Identification of Jute fibre: Non -technical Test:

1 Visual appearance , .. Jute fibers are typically golden brown to light brown in
color. They have a slightly shiny appearance and a coarse texture. The fibers are
long and soft.

Feel and texture/ : Jute fibers have a natural, slightly rough texture.

Burning. Test” : When jute fibers are burned, they have a strong smell that
resembles. burning wood or leaves. The ash left behind after burning is generally
gray-or,white and has a powdery  texture.

Fiberddentification often requires a combination of non -technical and technical
tests. While technical methods of fiber identification require technical equipment,

there are non -technical tests that can help to identify fibers to some extent.

Technical Test:

1 Microscope test - The longitudinal section of Jute fibre appears smooth with
nodes or cross -markings appearing occasionally. The cross section appears
polygonal with rounded corners.
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Solubility : Jute dissolves in 70% sulphuric acid.

Properties of Jute fibres (Physical and Chemical)

Physical Properties

T

Length: The length of Jute fiber reeds ranges from 3 to 14 feet, depending on
their grade, and they exhibit a gradual taper from the root to the tip. Thicker
reeds contain coarser fibers, while thinner reeds contain finer fibers. These
reeds are composed of individual fibers with an average length of approximately
2.5mm.

Fineness: Jute is considered a coarse fiber, with a diameter spanning fron_6
to 20 microns.

Strength: Comparedto some other bast fibers, Jute fibers are not exceptionally
strong, but they possess good tensile strength.

Abrasion Resistance: They are naturally rigid and brittle, Jmaking them
susceptible to breaking upon abrasion. Their resistance to.mechanical wear is
relatively low, especially when exposed to moisture, which further diminishes
their strength. They exhibit an extension at break of 2%.

Colour: The highest quality Jute fibers are characterized by a pale white or
silvery grey color, while common grades te . mé’to have a brownish or greenish
tint, which indicates lower quality. Additionally;.the roots of Jute fibers typically

exhibit a darker shade and lack any noticeable luster. Superior quality fibers
display a matte and pitted surface texture,which is indi cative of their relatively
low strength.

Luster: Higher -quality Jute fibers. possess a relatively high luster, whereas
inferior -quality fibers exhibit~a, matte and pitted surface texture, which is
accompanied by significantly\reduced strength.

Absorbancy: Jute is-a, hygroscopic fiber, meaning it can absorb or release
moisture depending.on its surroundings. When its fibres become wet, they can
expand by as much ‘as 23% in diameter. The moisture regain of jute ranges
from 11% to 43%, wWhich is somewhat greater tha n cotton's moisture regain of
7% to 8%.

Chemical-Rroperties:

1 Effect’of Acid: Jute fibers are susceptible to damage when exposed to strong

acids, making acid -based wet processing unsuitable for them.

Effect of Alkali: Jute fibers are resistant to damage i n an alkaline environment,
allowing for wet tre atments using alkali solutions. Woolenization is a
transformative process for jute fibers, enhancing their appearance and texture.

It involves treating jute fibers with a strong alkali, leading to significant
alterations in their physical structure. This treatment causes the fibers to swell

laterally and shrink in length, resulting in a soft, crimped, and wavy texture,
reminiscent of wool. The resulting modified jut e fibers exhibit irregular crimps,
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a "wool -like" appearance and improved characteristics, a phenomenon referred
to as "woolenization" of jute.

1 Effects of Biological Agents and Light: Jute fibers are vulnerable to degradation
caused by microorganisms such a s bacteria, fungi, moths, and insects,
particularly in humid conditions. Exposure to sunlight can also result in the
yellowing of the fibers.

9 Effect of bleaches: Bleaching agents like sodium chlorite and hypochlorite are
employed to remove color from jute fibers by dissolving lignin. Although this
process results in a whiter appearance for the jute, it also weakens and refines
it to some extent due to the partial breakdown of its multicellular structure.

Cultivation and Processing of Jute Fibres Cultivation of Jute-Kibre

The jute plant typically grows to a height of 1.5 to 4.5 meters with a stem diameter

of up to 20mm. It is usually sown between March and May, depending on.rainfall

and land type. The best soil for jute cultivation is deep and enriched with salts from
annual floods, a loamy alluvial soil. The optimal pH range for jute_cultivation falls

between 6 and 7.5. Jute thrives in warm and humid conditions, with.a temperature

range of 25 -40 degrees Celsius and humidity levels between<0% to 90%. Adequat e
rainfall is also necessary for successful cultivation.

Fig. 2.4: Jute Cultivation in India

The two species grown for jute fiber are quite similar, differing mainly in their seed

pod shape, grewth patterns, and fiber qualities. They thrive in well -drained sandy
loam seil-and need warm, humid climates with a monthly rainfall of 3 to 4 inches
during,the ‘growing season. These plants have light green leaves measuring 4 to 6
inches.in length and about 2 inches in width with serrated edges that taper to a
point. Additionally, they produce small yellow flowers.

Fibres in the jute plant are located beneath the bark and encircle the central woody
part of the stem. These fiber strands typically extend the entire length of the stem.
Jute is typically harve sted after the flowers have fallen but before the seedpods fully
mature. Harvesting too early results in weak fibers, while waiting until the seeds are
ripe produces stronger but coarser fibers without the usual shine.
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Processing of Jute fibres

Thejutepl ant ds fibres | ie beneath the bark and s
the stem. The fibre strands nearest the bark generally run the full length of the

stem. A jute crop is usually harvested when the flowers have been shed but before

t he pl ant ds@re tully matyseolf jute is cut before then, the fibre is weak; if

left until the seed is ripe, the fibre is strong but is coarser and lacks the

characteristic lustre.

Stages of Production and Processing:
Harvesting

After 120 -150 days the jute plant is harvested when the flowers have been shed.
Observations have proved that early harvesting gives good fibres. The harvested
plants are kept in the field for 3 days so that the leaves are shed.

Retting

Retting is a biol ogical process that involves the removal of pectin, which binds jute

fibers. It occurs when bundles of jute fibers are soaked in water (at'a depth of 60 -
90cm) for 10 -30 days. During this period, bacteria decompose the hard cell walls

and break down the gum my tissues surrounding the fibers, resulting in the
loosening of the jute fibers.

Fig. 2. 5: Retting of Jute

Stripping
Stripping is the fiber extraction process, which involves separating fibers from plant
stalks after rettingd " This is done by beating the root ends with a paddle to loosen

them and then¢breaking off the stems near the root. The fiber strands are then
removed from the.stem using one of two methods: either by individually extracting
fibers from’single plants or by using a to and fro motio n in water to break a handful
of stalks.and-removing the fibers.

Washing :
The fibres are then washed, dried, sorted, graded, and baled in preparation for
shipment to jute mills. Once the fibres are extracted the fibres are washed in clean

water. The dar k colour of fibres can be removed by dipping them in a tamarind water
for 15 to 20 min and again washed in a clean water.

Drying

PSS CENTRAL INSTITUTE OF VOCATIONAL EDUCATION BHOPAL



Jute Product Artisan 8 Grade XI

The fibres are hung on bamboo railings to sun dry for about 2 to 3 days. After drying,
the fibres are ready to be packed.

Fig. 2. 6: Drying of Jute Fibres

Bailing, Packing & Storage

After drying the jute fibers, they are sorted and bailed based on a _grading system,
which includes categories like top, middle, and bottom quality. These fibers are then
packed into Kutcha bales, each weighing approximately 250%pounds, intended for
use in mills or the jute market. These bales are subsequently stored for future
distribution or processing. Raw jute is transported to jute mills from fields or
suppliers via trucks and stored in the mills' godown.(The production of jute yarn
from jute fibres goe s through several processing'steps.

Fig. 2. 7: Bailing, Packaging & Storing

Production of Jute Yarns

Selection : In the selection process for raw jute, experienced workers open the bales
to identify and remove any defects. These bales come in two types, weighing either
150 kg or 180 kg and may or may not have the top portion cut. The selection process
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categorizes the bales based on their intended use, such as Hessian weft, Sacking
wrap, or Sacking weft. After selection, the jute bales are then transp orted to the
softening section.

Softening : The softening process for jute involves making it soft and flexible. There
are two main methods for achieving this: using a softening machine or a jute goods
spreader. Typically, an emulsion plant equipped with a jute softener machine is
employed to lubricate and soften the tough and gummy raw jute fibers. This
emulsion plant compr ises components like a gear pump, motor, vat, jet sprayer,
nozzles, emulsion tank, and a jacket. The outcome of this softening process is that
the jute becomes pl iable and suitable for carding.

Piling and Pile Breaking . Pile breaking is a crucial step in | ute processing, where
pile breakers break down jute piles for carding machines. Softener machines
prepare material for piling, allowing superficial moisture to soften the jute. After-24

hours of piling, the material is taken to carding machines. Root cutti Rg near the
carding machine is common, accounting for 5 -7% of the jute's total weight.

Carding : Carding is a crucial operation in the processing of jute fibers,.avolving the
splitting of jute reeds and the removal of impurities. The result is the formatio nof a
ribbon -like material called "sliver."

S s ARG N

kig. 2. 8: Carding Process

Drawing : Drawing is a‘textile manufacturing process that involves reducing the
width and thickness of sliver (fibrous material) by blending and doubling multiple

slivers together. “There are three types of Drawing Frame machines used, with
varying numbers of” drawing passages depending on the type of fabric being
produced.

First Drawing:  Slivers from the finisher carding machine are fed into the first
drawing.frame machine, where four slivers are combined. The first drawing frame
machine-blends, equalizes, and doubles the slivers, ensuring uniform quality and
color. Components of this machine include delivery roller, pressing roller, retaining
roller, faller screw sliders, check spring , back spring, and crimpling box.

Second Drawing: The second drawing frame machine receives the sliver from the
first drawing machine and combines six slivers per head. Its purpose is to create an

even more uniform sliver and reduce the jute fibers to a su itable size for the third
drawing.
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Third Drawing:  In the third drawing, the machine uses the sliver from the second
drawing, and it operates at high speed. The third drawing frame machine further
crimps the sliver, making it suitable for the spinning proce SS.

Drawing process plays a crucial role in preparing sliver for spinning by ensuring
consistent quality and characteristics in the fibers. The number of drawing passages
and the machines used may vary depending on the specific textile production
requirements, such as fo r Hessian or Sacking materials.

Spinning : Spinning is the essential step in yarn production, where sliver from the

third drawing is transformed into functional yarn. This process involves elongating

the slivers and twisting the fibe  rs to create strong yarns.  This twist interlocks the
fibres, imparting strength and structure to the yarn, which are then wound onto
bobbins.

Fig. 2. 9: Final winding of Jute yarn

A typical flow chart of jute spinning process_includes the steps shown in
Figure.

\i Softening \

- >

‘Breaker Card |

Finisher Card

| Intersecting Gill Drawframe (1" Passage) \

| Intersecting Gill Drawframe (2™ Passage) \

| Intersecting Gill Drawframe (3 Passage) \

( Flyer Spinning Machine 1

Fig. 2. 10: Steps in the Production of Jute Yarns

In conclusion, the production of jute yarns is a captivating process that involves
meticulous stages, each contributing to the refinement and transformation of fibres
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into functional and durable yarns. From preparing the jute fibers to making threads
and then twisting them into yarn, this process shows how different methods come
together to create strong and flexible jute threads. These threads represent the skill

and n ew ideas in the world of textiles. It is important for artisans and designers to
understand not only the properties but also the construction of jute yarn as this will
affect the quality of handicraft or handloom items prepared by them.

Activities
To identify jute fabric using technical & non -technical tests.

Materials Required - Note pad, pen, Match box, H 2SOa4, Test tubes, testtube
holder, jute fabric/fibres, Microscope, glass slides
Instructions -

Kindly note the observations in the following f ormat.

Non -Technical - Burning Test

Approaching In Elame Removed.from Smell Residue
Flame Flame

Technical Test - MicroscopiC Test
Longitudinal View (Diagram) Cross sectional View (Diagram)

Solubility-Test
Jute dissolves in 58% H » SO4 ] Yes | No

Check your progress:

True Or False

a) Jute is mainly grown.in China. (True/False)

b) Jute fibre is a.multicellular fibre. (True/False)

c) When bufnt, jute smells like burning hair. (True/False)
d) Jute is'majorly used in packaging industry. (True/False)
e) Jutefabric is soft to touch. (True/False)

Check Your Progress

Fill in the Blanks

a) The average height of jute plant is meter.

b) Jute dissolves in sulphuric acid.

PSS CENTRAL INSTITUTE OF VOCATIONAL EDUCATION BHOPAL



Jute Product Artisan 8 Grade XI

c) Corchorus capsularis is commonly known as

d) is an inferior quality jute.

Question Answers

1. Discuss Jute and types of Jute.
2. Explain properties & characteristics of jute fibres and yarns
3. Describe Jute spinning process.
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Session 2: Expla in Production  and Finishing  Process
of Jute Fabric

Jute Fabric

Jute fabric is a versatile and sustainable textile material whose history dates back

to ancient times, where it was used for making ropes, twine, gunny begs, sacks and
other utilitarian products. However, its significance has evolved over time, and
today, it is recognised for its eco  -friendliness and a wide range of applications. Jute

is widely used because it is inexpensive, stronger and produced in a large quantity

One of the most striking characteristics of jute fabric is its biodegradabilitysand
sustainability. Jute plants are incredibly resilient, requiring minimal chemical
inputs and thriving in tropical climates. The fibers are extracted from the.plant's
stem, undergo a retting process to separate the fibers, and are then ,spun into
threads for weaving.

Jute fabric possesses a coarse texture and a natural, earthy eolor‘that adds rustic

charm to various products. It is commonly used in the preduction of sacks, bags,
and carpets due to its durability and strength. Additionally,\jute's breathability and

moisture -absorbing properties make it a populari{choice for clothing and home
textiles. Its natural insulating properties also make ™t suitable for eco -friendly
construction materials.

In an era marked by environmental consciousness, jute fabric stands as a symbol
of sustainability and responsible production, offering a viable alternative to
synthetic materials and contributing to‘a-greener, more sustainable future

Characteristics of Jute Fabrics

Jute fabric possesses several characteristic properties that make it a unique and
versatile material.

i.  Breathability : Jute fabric has high breathability, allowing air to pass through
it easily. This property makes it comfortable to wear and suitable for
applications where ventilation is important.

il Moisture -Wicking Abilities: Jute fabric is known for its moisture -wicking
properties. It can absorb moisture from the skin and release it into the air,
keeping the wearer dry  and comfortable.

iii. Heat Retention: Jute fabric has medium heat retention capabilities. It can
provide insulation and retain warmth, making it suitable for applications
where thermal comfort is desired.

iv.  Low Stretchability : Jute fabric exhibits low stretchabi lity, which means it
maintains its shape and structure well. This property contributes to its
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durability and makes it suitable for products that require stability and
resistance to deformation.

v. Resistance to Pilling: Jute fabric is resistant to pilling, wh ich refers to the
formation of small balls of fibers on the
that the fabric retains its smooth appearance and remains visually appealing
even with prolonged use.

vi.  Strength and Durability: Jute fabric is known for its strength and durability.
It can withstand wear and tear, making it suitable for applications that
require robust and long  -lasting materials.

Vi, Environmental Friendliness: Jute fabric is an environmentally friendly
material. It is biodegradable, renewable, and has a low carbon footprint,
making it a sustainable choice for various applications.

Viil. Coarse Texture: Jute fabric has a coarse texture that gives it a unique and
distinctive appearance. This texture adds a natural and rustic charm to
products made from jute fabric.

ix. UV Resistance: Jute fabric offers good resistance to ultraviolet (UV) radiation.
It provides protection against harmful sun rays, making it suitable for outdoor
applications.

Types of Jute fabrics & Blends

Jute fabric comes in various  types, each with its own characteristics and uses. Here
are the different types of jute fabric:

Burlap : Burlap is a coarse type of jute fabric with a plain weave and a rough texture.
|t I S commonly used for packaging, sacdks,
durability make it suitab  le for heavy -duty applications.

Hessian Cloth : Hessian cloth, also known as burlap, is a lighter form of jute fabric.
It has a looser weave and a smoother texture compared to burlap. Hessian cloth is
often used for bags, wall  coverings, and decorative purposes.

Jute Twine : Jute twine is a type of jute fabric made by twisting jute fibres together.
It is commonly used for tying, wrapping, and packaging due to its s trength and
natural appearance.

Jute Upholstery Fabric - Jute uph olstery fabric is specifically designed for furniture
upholstery. It is durable, has a coarse weave, and provides a textured and natural

look to sofas, chairs, and other upholstered pieces. Jute upholstery fabric can be
used in its natural colour or dyed t o various shades.
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Production of Jute fabric

I SieEIE 5

Fig. 2.1 1: Jute Fabrics

Jute fibre after being converted to yarns are woven into fabric. Depending on the
end use of the fabric, jute can be woven in a plain weave or a variation of plain weave
like basket weave or rib weave. The weaving process is the same as weaving of
cotton. Jute yarn  can be woven on automatic power looms, shuttle less looms or
hand looms.

Preparatory Steps for Weaving

Winding : Winding is a process which provides yarn.as*spools and cops for the
requirement of beaming and weaving operations.
There are two types of winding:

1. Spool Winding
2. Cop Winding

Spool Winding:  In this process, smaller lengths of yarn are wound onto bobbins,

and these bobbins are then used to create larger packages known as 'spools.’ These
spools play a crucial role  in forming the warp portion used during the interlacement

of yarn in the weaving process.

Cop Winding: A cop winding machine is used to create cylindrical packages (called
cops) from yarn obtained from spinning machines. It does this by placing spinning
bobbins on its spindles and maintaining yarn tension. These cops are essential for
producing transverse threads in weaving. Typically, a cop winding machine has 120
spindles.

The main purpose of warp yarn winding is to transfer yarn from the spinners or
doublers package to another which can be used in the creel of the warping machine.

ATIRA have developed an electronic yarn clearer. This micro controller -based system
is used for the detection and clearing of objectionable faults such as thick and thin

plac es in the blends of jute yarns.

Beaming : The beaming process follows spool winding in the manufacturing o f jute
fabric. During this operation, yarn is wound from spools onto a beam with the
appropriate width and the correct number of ends for weaving. To improve the

quality of the woven cloth and the efficiency of weaving, the yarn is coated with

starch paste , and maintaining adequate moisture is crucial.
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Jute yarns needs to be sized because they are hairy and they have low extensibility
under tension. In Indian jute industry tamarind kernel powder (TKP) is used
exclusively as the only suitable sizing material. During this process, yarn
continuously passes through a starch solution containing tamarind kernel powder
(TKP) and an antiseptic, sodium silica fluoride (NaSiF4). The concentration of these
additives varies depending on the qualit y of the yarn b eing processed.

Weaving of Jute Yarn : Weaving is a fabric production process involving the
interlacement of two sets of threads known as "w arp" and "weft" yarns. In the
weaving section, there are distinct looms for hessian and sacking. Hessian looms
requi re manual changing of the shuttle containing weft yarn, while sacking looms

are equipped with an eco -loader for automatic cop loading into the shuttle. The
following are the common looms used for weaving jute fabric:

1 Shuttle Loom: The shuttle loom is the o Idest type of power loom, it is effective
but now -a-days it is not much used because it comes with certain disadvantage.

They operate at 110 to 230 PPM which is lower than modern looms also they
produce noise.

91 Shuttle less Looms: Gripper projectile loom and Rapier loom can be effectively
used to weave jute yarn of any nature. There is only 1 kind of projectile loom
used in the jute industry. Air jet looms with either single nozzle or multiple nozzle
type.

1 Hand looms: The use of jute has diversified beyond traditional applications,

including curtains, upholstery, and heavier furnishing fabrics produced by
handloom, which are still in use.
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Fig. 2.12: (a) Weaving o f Jute on a Power loom (b) Weaving of Jute on a Handloom

Dyeing process of Jute fabric

Typically, dyeing of jute is of minimal significance since it is predominantly
employed in its natural state within the packaging sector. Nevertheless, the
contemporary utilization of jute in th e textile and home furnishing industries
necessitates the application of diverse dyeing techniques to impart various colors to

it. Since jute is a cellulose -based fiber, it readily accepts dyes designed for cellulose
fibers.

Due to the complex chemical composition of jute, presence of hemicellulose and
lignin as the major constituent makes it necessary for a delicate pre -treatment. This
fibre is extremely sensitive to alkali due to the presence of hemicellulose and the
presenc e of cellulose makes it sensitive to strong acid. At every stage of chemical
processing, a cautiously planned recipe is applied to retain the physical properties.

Preparatory processes for Dyeing of Jute
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Fig. 2. 13: Dyeing Colours

Preparatory processes are essential in dyeing jute because they ensure that the
fibers are clean, free from impurities, and ready to accept and retain the dye.
Scouring and bleaching are the main preparatory processes done before dyeing of
jute.

1 Scouring i nvolves cleaning the fiber by removing both its natural and added
impurities. Effective scouring is crucial for achieving uniform dyeing results.

1 Bleaching whitens the fabric by either removing or altering the coloring matter
in the fiber . In the case of jute, the primary coloring matter is lignin, which not
only provides color but also acts as a binding material and enhances the fiber's
strength. For deep shades, mild bleaching is sufficient but for producing light
and pale shades on the fabric, full bleach is needed. Depending on the shades to
be produced, the method of bleaching as well as bleaching agent can be selected.
Different oxidizing and reducing agents can be utilized for bleaching of jute fabric
and among them hydrogen peroxide , a non -chlorine oxidative bleaching agent,
is the most popular. The bleached fabric thus produced is ready for dyeing.

Process Chemicals-used Results

Removes natural and added
impurities like sizing materials, fats,
oil and waxes to make the fabric more
absorbent.

It modifies the colouring  matter
present in the fabric and produce
white fabric.

Full bleach - Full white, sold as

Sodium carbonate /
Scouring sodium hydroxide and
non -ionic detergent

Hydrogen peroxide,
sodium silicate, sodium

Bleaching : o bleached fabric
hydroxide and non -ionic e pieach - For pale and medium
detergent shade dyeing
Quarter bleach - For deep shade
dyeing

Dyeing of Jute
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Direct, reactive, vat, and sulphur dyes are versatile options for dyeing jute fiber and
fabric, allowing for a wide range of color options to meet specific end -use
requirements. Jute's distinctive composition, including non -cellulosic constituents,
makes it unique in the dyeing process. In terestingly, jute can also be dyed with
various types of dyes, such as acid, basic, and metal complex dyes, without
requiring any modifications. This flexibility enables the production of jute fabric with

vibrant colors that remain wash fast and light fast

Fi. 2.14: Dyeing of Jute

The basic requirements for dyeing of jute fabric are as follows:

A dye applicable to jute or other cellulosic fibore must have

Dyestuff the properties like particular shade of the colour,
substantivity or affinity to the fibre and solubility in water.

Different chemicals like salts, acids, alkalis, surface active
Dyestuff agents, sequestering agents, buffering agents, oxidizing
auxiliaries agents, reducing agents, etc., are used during dyeing of jute

fabric are popularly  known as dyestuff auxiliaries.

A well -prepared jute fabric is needed for good dyeing. The
Jute fabric fabric should be well scoured and bleached so that the dyes

are applied evenly on the fabric.

Water is the main medium for transportation of dye t o the
fibre surface and, from the fibre surface to the inside of the

fibre through the fibre pores. Water is also responsible for
Water swelling of the fibre so that the dye molecules can enter inside

the fibre through the enlarged pore size on the surface of th e
fibre. Water used for dyeing of jute fabric must be soft so that

the dyestuffs and other auxiliaries can get easily solubilised.
Machineries are needed for even dye application, penetration

and fixation of dyes on the jute fabric. Jute fabr ic can be dyed
by either exhaustion method or padding method. Exhaustion
method is more popular due to the simplicity of the
Machineries application. Jigger is used for dyeing jute fabric by
exhaustion method. In this machine, liquor is kept stationary

and the jute fa bric is kept in circulation. Jute fabric is passed

from one roll to the other roll through the dye bath in forward

and reverse direction several times.

Different temperatures are needed during different steps of
dyeing i.e., dye solubilisation, dye application, dye fixation,
washing of dyed fabric, soaping, stripping, after treatment

etc., to achieve optimum colour yield and fastness properties

of the dyed fabric.

Heating
system
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Process of Dyeing

The principles of application of different dyestuffs to jute fibre are as follows:

1 Physical adsorption of water -soluble dyestuffs from an aqueous medium to
jute fabric by reversible attachment to active sites present in the fibre . Direct
dyes are held in jute fibre by hydrogen bonding.

1 Mechanical retention of water insoluble dyestuffs in the jute fibre as in the
case of vat and sulphur dyes. The dyestuffs are applied by temporary
solubilisation before application to jute fibre and then reconverted to the
insoluble form inside the fibre after the application.

1 In case of reactive dyes, the dyes are held on the fibre by forming a covalent
bond.

Fig. 2. 15 : Process)of Dyeing

Application of dyes on Jute
Dyeing with Direct dyes

Jute fibre has a natural affinity towards direct dye. Direct dyeing offers better
exhaustion and depth of shade in shorter dyeing time. Bleached jute fabric is dyed
with direct dyes at 80 -90C for one hour. The dye bath contains dye, trisodium
phosphate and sodium sulphate. After dyeing the fabric is washed with cold water,
soaped with non -ionic detergent, again washed and finally dried in air.

Dyeing with Reactive dyes

Dyeing of jute fabric with reactive dyes involves two steps i ) exhaustion and ii)
Fixation. Exhaustion is carried out in the dye bath containing reactive dye and
glaubers' salt. Bleached jute fabric is dipped into the dye bath and kept for one hour

with stirring at 30C. After the exhaustion is over, fixation of dye Is carried out by
adding sodium carbonate to the dye bath. The fixation process continues for 45
minutes. Thereafter, dyed jute fabric is washed with cold water, soaped with non -
ionic detergent at boil followed by usual cold washing and drying.

Dyeing with Vat dyes
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Vat dyeing of bleached jute fabric involves different steps like vatting -dyeing -
washing -oxidation -further washing -souring -washing -soaping -washing and finally
drying. Application method of vat dye follows the steps given below:

a) Vat dye is pas ted with TRO (Turkey Red QOil) and then hot water is added to
the bath. Sodium hydroxide and sodium hydrosulphite are added to the
vatting bath and vatting is continued for 20 min at 60C.The colour of the dye
solution changes after vatting. After the vattin g of the dye, required amount
of water is added.

b) Further sodium hydroxide, sodium hydrosulphite, glaubers' salt are added to
the dye bath and dyeing is continued for 60 min at 60C. Fabrics are then
washed thoroughly in cold water and oxidized by air oxidation method or
chemical oxidation method. Fabrics are washed thoroughly and soured in a
bath of mild acetic acid solution for 15 min at ambient temperature.

c) After oxidation of the dyeing, the original colour of the dye is produced. Then
soaping of the fabric is done at boil for 30 min in a bath containing sodium
carbonate and non -ionic detergent. Ultimately the fabrics are dried in air after
thorough washing with running water.

Dyeing with Sulphur dyes

Sulphur dyes are widely used for fast colours, m ostly black, brown, deep blue and
are applied to the fibre as substantive leuco compounds which are subsequently
converted into insoluble polydisulphides inside the fibre by exposing the dyeing to

air or by treating them with chemical oxidizing agents.

Sulphur dyes are reduced by using sodium sulphide, the most common reducing
agent for converting the sulphur dye to the alkali soluble leuco form. Then bleached
jute fabric is entered in the reduced sulphur dye bath and dyeing continued at high
temperature for one hour.

As the leuco sulphur dyes are of low substantivity for jute fibre, glaubers' salt is

added to improve its dye uptake. The fabric is then oxidized either in air or in
chemical oxidizing bath for regeneration to the original insoluble sulphur dyes. The
fabric is finally soaped at bo il followed by through washing.

Dyeing with Basic dyes

Experiments have been done to dye jute fabric using Basic dyes. The process
involved mixing the required amount of dyestuff and acetic acid in a closed vessel.
Additional water and Sodium Acetate were added to this mixture. The jute fabric
sample was then immersed in the solution, and the vessel was sealed. Dyeing was
carried out at 90°C for 1 hour.

1. Finished Jute Fabric

Due to its coarse structure jute needs to be finished properly to be used in apparel
and home furnishings.  Jute has few drawbacks, which includes its meshy structure,
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poor wrinkle recovery, high fiber shedding, susceptibility to yellowing when exposed
to sunlight, vulnerability to rot, and low resistance to fire. However, various
technologies have been developed to overcome these issues. These include blending
jute with other textile fibers, producing fine yarn through modified spinning
techniques. Addition ally, functional finishes in various categories are preferred to
enhance the performance of jute textiles. Textile finishing is a process employed to
enhance the appearance, functionality, durability, and ease of processing of textile
products.

Depending on the end use of the jute fabric special or functional finishes may be
applied.

1 Crease Resistant Finish : Crease -resistant finishes are like bonds that join
together with certain parts of fibers. This makes the fibers stronger and better
at bouncing back to their original shape after being stretched or wrinkled.
Some important substances for this purpose include di -hydroxyethyleneurea
(DHEU), dimethylol -hydroxyethyleneurea (DMDHEU), melamine,
polysiloxane, and polyurethanes.

1 Rot -proof Finish : Jute fibers are prone to fungal attacks when exposed to
moisture because of the hemicellulose content and the presence of both
natural and introduced impurities. Rot -resistant coatings are designed to
safeguard jute textiles from the harmful effects of bacteria, fung i, and molds
in adverse storage conditions, such as high humidity and elevated
temperatures.

1 Antimicrobial Finish : An antimicrobial finish is a protective treatment
applied to jute fabric to prevent microbial degradation under typical
environmental conditi ons. This susceptibility arises from the presence of
hemicellulose in the jute, which makes it prone to microbial attack.
Microorganisms thrive on jute when exposed to factors such as humidity,
warmth, and a pH range of 6.5 to 8.5. To safeguard textile fab rics from
microbial growth, specialized finishing chemicals are utilized. These
chemicals serve to either destroy bacteria and fungi (referred to as
bactericides) or inhibit their growth (known as bacteriostatic/fungistatic
properties). The key components in these antimicrobial agents include
phenolic compounds, quaternary ammonium salts, and organometallic
compounds.

1 Water repellent Finish : Water -repellent finishing is essential for jute fabric
because it naturally attracts water due to its hydrophilic na ture. There are
two categories of water -repellent finishes: nondurable and durable. In
nondurable finishes, jute materials are treated with an emulsion and then
coated with hydrophobic substances like aluminum or zirconium salts or
soaps. Durable finishes can be achieved by either chemically reacting the
water -repellent agent with jute fibers or forming an insoluble film on the
fiber's surface. Common durable water -repellent finishes include pyridinium
compounds, silicones, and fluorochemical emulsions, and they are typically
applied using a padb dryb cure method.
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1 Flame Retardant Finish : The demand for jute -based products, such as
upholstery, decorative fabrics, automotive fabric, and carpet backing, is on
the rise. To meet this demand, flame  -retardant finis hing on jute textiles has
become necessary. Flame -retardant chemicals are used to make these textiles
resistant to combustion by charring the fuel, quenching combustion
reactions, absorbing heat, emitting cooling gases, or replacing oxygen. Two
main catego ries of flame -retardant chemicals are commonly used for carpets
and home furnishings: phosphorous -containing flame retardants like THPC,
THPS, THPOH -NH3, vinyl phosphonate, and metal complexes such as
potassium hexa -fluoro -titanate and potassium hexa -fluor o-zirconate.
Temporary flame retardant chemicals like borax, diammonium phosphate,
and phosphoric acid are also applied along with crease -resistant or silicon
finishes. The process involves scouring the jute fabrics with a sodium
carbonate solution, paddin g them with an aqueous finishing chemical at
various concentrations, drying them, and then curing them at a high
temperature. Afterward, the fabrics are washed to remove untreated
chemicals and air -dried. Sometimes, urea is used as a catalyst to control
thermal degradation and lower the carbonizing temperature, preventing
severe fabric damage. However, after flame -retardant finishing, there is a
weight loss of around 20 -25%, and the tensile strength of the fabric decreases
by 50%.

1 Softening Finish  : Softenin g finishing is a preferred method to enhance the
smoothness, suppleness, tensile strength, and drape -ability of textiles.
Pretreatments are used to improve the compatibility between fibers and
softening finishing polymers by enhancing fiber surface charact eristics. These
pretreatments increase fiber wettability and critical surface energy,
facilitating the uniform spreading and adhesion of the polymer on the fiber
surface. Jute fiber is problematic due to its harsh feel and branchy nature,
making it undesir able for apparel. Softening finishes are necessary to create
a uniform film on the jute fiber's surface, improving its appearance and
softness in jute -based textiles.

1 Ultraviolet Protection Finish : Exposure to sunlight can cause jute fibers to
become disco lored or yellowed due to chemical reactions involving lignin and
cellulose/hemicellulose bonds, as well as methoxyl splitting from lignin. To
prevent this yellowing, it is possible to apply organic and inorganic ultraviolet
absorbers during the dyeing or f inishing process. These absorbers help
protect the jute fibers from the harmful effects of ultraviolet (UV) radiation,
while preserving their natural color.

2. Benefits and uses of Jute

Jute fabric offers many advantages owing to its sustainable characteristics, cost -
effectiveness environmental friendliness, and versatility.
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Soil Enhancement 05

Comfortable

10

Properties |11 9

Fig 2.16: Benefits and user of Jute

A
Benefits of Jute \@
a0
1. Low Water Usage : Jute requires very little water for growth, making it a

sustainable choice, especially in regions focused on water conservation.
W\ p

2. Minimal Chemical Dependency : Jute grows well with minimal need for

fertilizers, herbicides, and pesticides, reducing chemical pollution in the soil.
AN

3. Fast Growth: Jute has a short growing season of about 100 days, providing
a continuous supply of fiber, with the ability to be harvested every 4 to 6
months and yield between 20 and 40 tonnes per hectare. Jute cultivation
requires less land than cotton farming, with a single hectare yielding
significantly(m\or\e jute fiber.

4. Air Quality Improvement: Jute plants can absorb significant amounts of
carbon dioxide and release oxygen during their growing season, contributing
to cleaner air.

s\

5. (Soil Enhancement: Jute replenishes so il nutrients and reduces the risk of
Qpests and diseases, benefiting future crops in crop rotation systems. After a
jute crop, the leaves and roots of jute plants remain in the field, enriching the
soil and improving its texture.

6. Cost -Effective: Jute cultiv ation is cost -effective due to its minimal
requirements for fertilizers and pesticides, and it yields a substantial crop in
a small area.

7. Biodegradability: Jute is biodegradable, allowing it to decompose naturally
when it reaches the end of its life cycle.
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8. Reduces Plastic Pollution: Jute -based reusable shopping bags are eco -
friendly alternatives to single -use plastic bags, helping reduce plastic
pollution. Jute fabric serves as a superior substitute for combating toxic
waste, replacing plastic bags to prev  ent environmental pollution.

9. Comfortable:  Jute, when woven into fabric, provides comfort, making it
suitable for clothing and reusable bags. Jute can also be blended with other
fibers, both natural and synthetic, and can be dyed using various classes of
dyes, including natural, basic, vat, sulfur, reactive, and pigment dyes.

10. Recyclable: Jute can be recycled multiple times, ensuring ongoing use of
existing fibers and reducing waste.

11. Properties : Jute has high tensile strength, low extensibility, and excelle nt
breathability, good insulation and antistatic properties, low thermal
conductivity, moderate moisture retention, and acoustic insulation.

Application of Jute fabric

a. Packaging Material: Jute fabric is extensively used for making bags and
sacks due to its strength, durability, and breathable nature. In India, jute has
traditionally been used as a packaging material, farmer market bags, grocery
bags, shopping bags, floor mats, ropes, and t wines. Jute fabric's strength and
durability have made it a preferred choice for packing bags and sacks for
many years.

Fig 2.17: Packaging Material

b. Upholstery: Jute fabric is used in upholstery for sofas, chairs, and other
furniture. Jute upholstery fabric is known for its durability and resistance to
wear and tear.

Fig 2.18: Chair of Jute Fabric
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c. Carpets and Rugs: Jute fibres are woven into carpets and rugs, offering a
natural and earthy aesthetic to floors. Jute carpets and rugs are known for
their durability and can be used in residential and commercial settings.

Fig 2.19: Jute Rug \(\%
d. Curtainsand Window  Treatments: Jute fabric is used to create curtains and
window treatments, adding a touch of natural elegance to windows. Jute

curtains provide privacy while allowing light to filter through. They are
commonly used in rustic and eco  -friendly interior designs.

LA
Fig %20: Jute Curtain
- -

e. Geo Textile: Jute Geotextile (JGT) is a versatile material used in various
applications such as controlling surface soil erosion on slopes and plains,
stabilizing embankments, reinforcing road subsoils, protecting river and
waterway embankments, facilitating undergrou nd drainage, and reinforcing
soft ground. In construction, JGT serves multiple functions including
preventing the mixing of different soil layers, acting as a separator, filtering,
and controlling landslides, while also bearing loads when necessary. It is
commonly employed for slope stabilization, soil erosion prevention, and
landscaping projects. Jute fabric acts as a protective layer, preventing soil
ezosi\o_g caused by wind and water.

f. (Home Textiles:  Jute home textiles include multi -colored and processed ju te
or jute/cotton upholstery, table runners, placemats, cushion covers, throws,
tapestry, wall coverings, floor coverings, floor mats, soft suitcases, aprons,
hats, gloves, folder covers, shoes, tablecloths, patchwork, weaving, gift boxes,
and various hand icrafts. Additionally, there are environmentally friendly jute
upholstery fabrics and tarpaulins made from jute or mixed materials. Overall,
these products showcase the versatility and eco -friendliness of jute as a
materi al for vari ous pafurall iextuset and rnearthy Jut e d
appearance add warmth and rustic touch to interior spaces.
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D

Fig 2.21: Jute cushion cover and bedsheet with pillow case o\

g. Fashion and Accessories: Jute fabric is used in the fashion industry to create
accessories such as hats, bags, belts, and footwear. \Q\\

AP

Fig 2.22: Jute Had
MVA‘

h. Crafts and Do -it -yourself (DIY) Projects: Jute fabric is popular among craft
enthusiasts. It is used for various crafts, including wreaths, gift wrapping,

wall hangings, and jewellery. Juteds natur
it a favourite choice for creative projects.

7 s 7%,

C.g-' & LR — -
Qc') Fig 2.23: Jute DIY Products
i. 'Composite material: The use of jute fiber in polymeric matrix composites

has opened up new opportunities for construction materials. Jute composites
are cost -effective and find applications in constructing items like ceiling
panels, door frames, and even pre -fabricated bui Idings for disaster -prone

areas.

j. Jute Furniture: Jute furniture is gaining popularity worldwide due to its
natural, stylish, and durable qualities. Today, wholesale suppliers,
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manufacturers, and exporters of jute furniture offer a comprehensive range

of products, including jute ¢ hairs, stools, and tables, lounge chairs, beds, sofa
sets, office furniture, hotel furniture, room dividers, cafeteria chairs and
tables, mattresses, portable beds, hammocks, hanging chairs, shoe racks,
multipurpose racks, and more. Jute furniture offers | ongevity with minimal
maintenance and is resistant to water damage and rust. It's suitable for
outdoor spaces like backyards or terraces and enhances the aesthetics of
interiors. Jute furniture is affordable, durable, and adaptable to various
designs.

N2

e e

Fig 2.24: Jute Sofa -Setg

P
(@
Agro -textile:  Jute fabrics have a wide range of applications, including use as
sunscreens, plant nets, windscreens, harvest nets, field nets for protecting
crops from birds, weed control, seed mulching, soil conservation, and forest
development in semi -arid regions. &~

<\O

Activities

A)
Prepare a flow chart of fibeﬁ%&ic for jute.

Materials Required: r%\
\

=A =4 4 4 -4

|l

A4 size @r chart paper
Color@e or markers
Rul
Peng',l}

r

R§erence materials on jute processing (textbooks, online resources)

Procedure:

1.
2.

Collect the required information, and pictures.

Ask your teacher about flow chart and how to make it.

Organize the collected information in the form of a flow chart.
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Industry visit to understand the processing and production of jute fabric
Prepare a flow chart of fiber to fabric for jute.

Developing a swatch file by collecting different jute fabrics

Check Your Progress

Fill in the Blanks

a.

The first preparatory process where fibre is made clean by removing its
natural and added impurities is known as

In Indian jute industry is used exclusively as the only
suitable sizing material.

, , , dyes can be applied on jute fabric
to produce variety of shade depending on the end use requirement.

Experiments have been done to dye jute fabric using

A machine known as is used for dyeing of jute fabric by
exhaustion method.

True Or False

a.

Jute fabric known as burlap is commonly used for packaging, sacks, and bags
due to its smooth texture.  (True or False)

Jute twine, made by twisting jute fibers together, is primarily used for
furniture upholstery due to its strength and natural appearance.
(True or False)

Jute yarns can be woven into fabr  ic using automatic power looms, shuttleless
looms, or hand looms, similar to the weaving process of cotton. (True or False)

In the dyeing process of jute fabric, the presence of hemicellulose and lignin
in jute requires careful pre -treatment before applyin g diverse dyeing
techniques. (True or False)

Jute fabric can be dyed with various types of dyes, including acid, basic, and
metal complex dyes, without requiring any modifications. (True or False)

Question Answers

a.

b
C.
d.
e. Give the process for dyeing of jute with reactive dyes.

Briefly describe the weaving process of jute fabric.

. What types of looms can be used for weaving Jute?

List the dyes suitable to dye jute fabric.
What are the basic requirements for dyeing the jute fabric?

PSS CENTRAL INSTITUTE OF VOCATIONAL EDUCATION BHOPAL



Jute Product Artisan 8 Grade XI

Session 3 : Describe Jute Recycling

Jute, often referred to as the "golden fiber," has been an integral part of India's
industrial and agricultural landscape for centuries. With its various applications in
textiles, packaging, and handicrafts, jute is not only a vital economic resource but
also a symbol of sustainable living. In recent years, the concept of recycling jute has
gained momentum as a means to address environmental concerns and promote
circular economies. Due to its impact on environment and recycling ability, jute is
considered a s sustainable.

The Indian government has taken steps to promote jute recycling and sustainablé
practices. Incentives, subsidies, and awareness campaigns have been launched'to
encourage industries and consumers to participate in recycling initiatives. Rec ycling
jute in India represents a holistic approach to addressing environmental concerns,
fostering economic growth, and promoting sustainable living. By embracing the
principles of recycling, India can make significant strides toward a.greener future

whil e preserving its heritage as a jute  -producing nation.

Recycling jute is a sustainable practice that can help reduce~waste, conserve
resources, and minimize the environmental impact of jute proaduction and disposal.
Jute is a natural fiber derived from the stems of the jute plant, and it is commonly
used to make products like bags, ropes, textiles, and mare. The following are some
key aspects of recycling jute for sustainability:

02 Repurposing

3

04 Fiber Recovery

F
06

01

03

05

07 08

09 collaborative Efforts 10 Eflvi.ronmental
r Significance

N

Fig 2.25: Jute Recycle
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1. Reusing Jute Products: Jute bags and products can  often be reused multiple
times before they wear out. Encouraging consumers to reuse jute bags for
shopping, storage, or other purposes can extend their lifespan and reduce the
need for new jute products.

2. Repurposing: Old or damaged jute products can be re purposed into new
items. For example, old jute bags can be transformed into decorative items,
cushion covers, or even used for creative DIY projects.

3. Composting: Jute is a biodegradable material, and when it reaches the end
of its useful life, it can be composted. Composting jute products can help
enrich soil and reduce landfill waste.

4. Fiber Recovery: Jute fibers can be mechanically or chemically extracted from
old jute products and used to make new jute products. This process reduces
the need for virgin jute fibers and conserves natural resources.

5. Jute Recycling Programs: Governments, NGOs, and_)businesses can
establish jute recycling programs to collect and proc ess old jute products.
These programs can raise awareness about the benefits of-recycling jute and
provide convenient drop -off points for consumers,

6. Sustainable Jute Production: To support juterrecycling efforts, it's important
to ensure that jute is grow n and proeessed using sustainable practices.
Sustainable jute farming includes techniques like crop rotation, reduced
pesticide use, and efficient water management.

7. Education and Awareness: Educating consumers and businesses about the
environmental benefi ts of recycling jute is essential. Promoting sustainable
practices and responsible consumption can lead to increased recycling rates.

8. Research and Innovation: Research into innovative recycling and upcycling
techniques for jute camlead to more efficient and eco -friendly ways to reuse
jute materials.

9. Collaborative Efforts: Collaboration among government agencies, industry
stakeholders, and environmental organizations can help create a
comprehensive approach to jute recycling and sustainability.

Recycling jute not only reduces waste but also contributes to a more
sustainable and environmentally friendly supply chain for this natural fiber.
ltis” an important step in minimizing the environmental impact of jute
production and consumption.

10. Environmental Signi ficance : The environmental impact of non
biodegradable materials like plastic has led to a growing interest in
sustainable alternatives. Jute, being a natural fiber, is biodegradable and

does not contribute to long  -lasting pollution. By recycling jute prod ucts, India
can significantly reduce its carbon footprint and alleviate the pressure on
landfills.
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Jute Recycling Processes

Significance of

Recycling jute collecting Jute
involves waste from
several key diverse
processes sources
Jute Recycling
Processes
Significance of l::co.nomic
Repurposing Significance

Fig 2.26: Jute Recycling Process

Recycling is the process of collecting and reprocessing materials that have been
used, with the aim of converting them into new, products or materials. When we
discuss jute recycling, we are specifically referring, to the practice of reusing jute

based items, such as bags and sacks.

The importance of jute recycling lies in its envifehmental and sus tainability benefits.
Jute, being a natural and biodegradablesfiber, is favored for its eco -friendliness.
However, the production of new jute products demands substantial resources and
energy. By engaging in jute recycling, 'we contribute to the conservatio n of these
resources and the reduction of waste“in our ecosystem.

In essence, jute recycling represents an eco  -conscious approach to both extending
the life of jute -based items.and-reducing the ecological footprint associated with the
production of new jut @»products. It aligns with the principles of sustainability and
responsible resource management.

Recycling jute involves several key processes:

i.  Collection:\ “Used jute products, such as sacks, bags, and clothing, are collected
from varipus sources, includi  ng households, industries, and agricultural fields.
The—collection phase of recycling jute is the first step on the path to
transforming discarded jute items into valuable recycled materials. This
process involves sourcing used jute products from a diverse range of locations,
each playing a crucial role in contributing to the recycling ecosystem.

9 Households: Households serve as a primary source of used jute products
for recycling. Everyday items like jute sacks, bags, and even clothing items
that have reach ed the end of their usable life are often found in households.
These items might come from grocery shopping, packaging, or worn -out
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fashion accessories. Encouraging proper disposal and segregation at the
household level forms the foundation of effective ju te recycling.

Industries:  Industries that rely on jute for packaging materials, such as
agriculture and food processing sectors, generate a significant amount of

used jute products. Discarded jute sacks and bags from these industries

can be collected and recycled to contribute to a sustainable supply of jute -
based materials. Collaborative efforts between industrial stakeholders and
recycling initiatives are vital to ensure the efficient collection of these
valuable resources.

Agricultural Fields: The agricultural sector, which is i ntertwined with the
history of jute cultivation, offers another avenue for collection. Jute fibers

are initially derived from jute plants grown in fields. After serving theic
purpose, these plants generate waste that can be collected and repurpesed.

By inv olving farmers and agricultural workers in the collection process;ythe
cycle of jute's lifecycle is completed, creating a closed -loop system.

Commercial Establishments: The fashion industry, which*holds a special
place in your passion for fashion, also con tributes to the eollection process.
Discarded jute clothing items, fashion accessories, and téxtile remnants can

find a new lease on life through recycling. Retail outlets, boutiques, and
textile -related businesses can participate in the collection effort, redirecting
jute fashion waste from landfills.

Significance of collecting Jute waste from diverse sources

T

T

Resource Maximization: The_diversity of collection sources ensures a
steady stream of used jute products for recycling. This maximizes the
utilization of available resources-~and reduces the need for virgin jute
materials, thus conserving the natural environment.

Awareness and P articipation : Involving different sectors of society, from
households to industries, fosters awareness about the importance of jute
recycling. It encourages widespread participation, making jute recycling a
shared responsibility.

Circular Economy Promotion : By collecting used jute items from various
sources, We ) contribute to the circular economy concept. Materials are
collected, processed, and transformed into new products, reducing waste
andenvironmental impact.

Sustainability: The collection process alig ns with sustainable waste
management practices. It prevents used jute products from ending up in
landfills, reducing the burden on waste disposal systems.

Sorting: The collected jute items are sorted based on their condition and type.
This ensures that only suitable materials are chosen for recycling.

Cleaning: The sorted jute products are thoroughly cleaned to remove dirt,
contaminants, and any residual substance S.
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Reconditioning: Depending on the intended application, recycled jute may
undergo processes to restore its texture, strength, and appearance.

Repurposing:  Recycled jute can be transformed into a range of products,
including eco -friendly textiles, handi crafts, paper, and even innovative
construction materials.

The repurposing stage of jute recycling is where the magic truly happens.
Collected used jute products, which may have served their initial purposes, are
given a fresh lease on life through creativ e and sustainable transformation. This
phase not only reduces waste but also showcases the remarkable versatility of
jute as a renewable resource.

1 Eco-Friendly Textiles: Recycled jute is spun into threads and waven\to
create eco -friendly textiles with a distinct texture and appearance. These
textiles find their way into various fashion and lifestyle products.«From
clothing and accessories to home decor items like curtains and'upholstery,
jute -based textiles offer a unique blend of rustic charm and modern‘appeal.

1 Handicrafts: The handcrafted industry witnesses a renaissance with recycled
jute. Skilled artisans transform jute fibers into intricate handicrafts, such as
bags, baskets, rugs, and wall hangings. These products not only showcase
traditional craftsmanship but also carry a story (of, “Sustainability and
resourcefulness.

1 Paper Production: Jute fibers can be used to create eco -friendly paper,
perfect for stationery, packa ging materials, and even notebooks. This
repurposing of jute into paper adds a“natural touch to products while

contributing to reducing the demand> for traditional wood -based paper
production.
1 Innovative Construction Materials: The innovative potential of ]  ute extends

to the construction industry. By, combining jute fibers with binders and other
materials, sturdy construction ‘materials like panels and boards can be
produced. These materialsroffer thermal insulation and structural integrity,
making them a sust “ainable alternative in building projects.

1 Eco-Friendly Furniture: Jute fibers can be incorporated into furniture
design, creating unique and sustainable pieces. From chairs with jute -woven
seats to tables adorned with jute  -based accents, these furnishings add an
eco-friendly touch to interior spaces.

i1 BiofBased Packaging: Recycled jute can also be used to create packaging
materials, offering a bio -based alternative to traditional plastic packaging.
Bags, pouches, and containers made from jute fibers contribu te to reducing
single -use plastic waste.

Significance of Repurposing:

1 Resource Conservation: Repurposing used jute items conserves resources
by extending their utility beyond their initial purpose, reducing the need for
new raw materials.
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Environmental Im  pact: The production of jute -based products has a lower
environmental footprint compared to products made from non -renewable
resources.

Promotion of Sustainable Lifestyles: Jute -based products encourage
sustainable consumer choices, as they align with eco -friendly values and a
desire for unique, handcrafted items.

Economic Opportunities: Repurposing used jute generates economic
opportunities, supporting artisans, manufacturers, and entrepreneurs
involved in creating a wide range of products.

Economic Significance

The recycling of jute not only benefits the environment but also has positive
economic implications:

l

T

Employment Opportunities : Jute recycling fosters job creation, especially in
rural areas where jute cultivation and processing are <prevalent. This
contributes to rural development and poverty alleviation.

Value Addition:  The recycled jute products offer unique.value propositions
in the market due to their sustainable nature, making-them attractive to
environmentally conscious consumers.

Export Potential: India has a rich history ofjute\production and is one of the
largest exporters of jute products. By recycling-jute, India can enhance its
export offerings and strengthen its position inithe global market.

Activities

Prepare a chart on jute  recycling process.

Materials Required:

1 A4 size paper of chart paper

1 Colored pensarmarkers

1 Ruler

T Pencll

1 Eraser

1 _Reference materials on jute processing (textbooks, online resources)
Procedure:

3. Collect the required information, and pictures.

4. Ask your teacher for the directions about how to prepare the chart.

Organize the collected information in the form of a chart.
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Check Your Progress

True Or False

5.

The concept of recycling jute has gained momentum as a means to address
environmental concerns and promote circular economies. (True or False)

Jute, due to its impact on the environment and recycling ability, is not
considered sustainable.  (True or False)

The Indian government has taken steps to promote jute recycling and
sustainable practices. (True or False)

Recycling jute primarily involves repurposing old or damaged jute products
into new items. (True or False)

Jute fibers cannot be composted at the end of their useful life. (True or False)

Fill in the Blanks

1.

Jute recycling programs can be established by , NGOs, and
businesses to collect and process old jute products:

Jute recycling has economic implicati~/, ons, including job creation and
enhanced export potential.

Jute is a material, and when it reaches the end of its useful life, it

can be composted.

Jute fibers can be mechanically\or‘chemically from old jute products

and used to make new jute products.

Governments, NGOs, and businesses can establish jute programs
to collect and process old, jute products.

Question Answers

1. What are same of the important applications of Jute?

2. Why jute'waste is collected for recycling from diverse sources?

What “are the different ways that recycled jute can be reused for
sustainability?

4\Why is repurposing of Jute significant?

What are the significant economicr  easons for jute recycling?
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Module 3: Handicrafts, Handloom and Jute Industry

Module Overview

India is known for its vibrant and exquisite craftsmanship for handlooms and
handicrafts since ancient times. The richness of Indian crafts can be dated back to
about 5000 years back and is visible in the excavated findings of the Indus Valley
Civilization. There are a wide range of crafts and textiles in India specific to different
regions and are created by skil led craftsmen who utilize their ingenuity, passion,
skill and traditions for creating these masterpieces. Indian craftsmen possess skill

and knowledge of diverse techniques such as painting, printing, resist dyeing
embroidery, and weaving that have been ha nded down to them by their.ancestors.
The talent, commitment, and creativity that go into the making of handlooms.and
handicrafts come from centuries  -old customs. The manufacturing pracess is very
laborious, tedious and hence these products are expensive.

In recent years, there has been a growing recognition of the\ importance of
supporting and promoting Indian handicrafts and handlooms{ hoth for their
cultural significance and their economic impact on local communitieS. Government
initiatives, NGOs, and th e private sector have been werking together to provide
artisans with better access to markets, training, and resourees 1o help sustain these
age-old traditions and make them more economically viable in the modern world.

Learning Outcomes
After completing this module, you will.be able to:

1 Explain handicrafts, handioam and jute industry
1 Analyze and describe.scope of jute industry

1 Identify jute market, consumers and governing bodies
Module Structure

Session 1: Intreduction and  orientation to jute products artisan

Session 2%, Various tools and equipment used in jute industry

Session'3.» Production process of jute products with reference to
handicrafts industry

Session 1: Explain Handicrafts, Handloom and Jute
Industry

Introduction to Handloom and Handic raft Industry and its

Structure

The handloom and handicraft sector are one of
economy. It is environment friendly and sustainable as it requires low capital
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investment, uses locally available raw material and generates local employment.
Production of handlooms and handicrafts falls under unorganized sector and thus

has no formal structure. Mostly the production takes place in rural or semi urban
areas. The importance of handloom and handicraft sector can be understood from
following:

1. The handicraft and handloom industry are a significant source of economic
activity and income generation.

2. Itserves as an additional source of income to rural and agrarian communities.
In times of agraria n trouble, the handloom and handicraft sector offers a low -
cost, environment friendly way of life with economic support.

3. The weaves and crafts provide the weavers and artists a sense of identity.

4. The crafts and weaves of the handicraft and handloom sector represent\the
traditional wisdom and knowledge. Together they represent the treasure of
knowledge and skills acquired over a long period of several centuri€s,

5. The handicraft and handloom sector c an help in combatingcthe widespread
underemployment and unemployment in rural areas_ caused by an
overreliance on agriculture. The non  -farm activities such as handicraft and
handloom can help in generating employment for rutal and marginalized
sections of t he society.

6. These sectors could help the country achieve the United Nations Sustainable
Development Goals (SDGSs), to which our country/is also a signatory.

7. These industries are relatively less. ‘pelluting than other industrial
manufacturing activities bec  ause they use natural raw materials and need
less machinery as mostly the production.involves manual and hand labour.

What are Handicrafts?

The word handicraft is used to describe a wide variety of products that are made by
artisans either by hands or.wi ) th the help of hand operated tools. Sometimes
machines can also be used‘but'the direct involvement of artisans and their manual

work is the mandatory réquirement for any product to be called as handicratft. This
sector is characterized by.the use of local r esources and assistance, family tradition,
small -scale enterprise, 1abor -intensive, traditional techniques and skills that are
usually passed.down/from one generation to another and are not learnt in formal
schools. The ‘handicraft markets and enterprises o perate in an unorganized
environment, These products can be utilitarian or aesthetic or both. Indian
Handicrafts-are a major source of export earnings and play an important role.

Fig. 3. 1: Handicrafts
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Indian handicrafts play a very crucial role in India's economic growth as they are a
source of export earnings, employment and a symbol of our cultural heritage. This
sector can bring prosperity to the country. It is a major source of livelihood for many
marginalised communities and helps them to meet their basic needs. One of the
biggest advantage of handicraft industry is that it is skill based and requires no

formal education. Also, it can be a great source of additional income supplementing

the agricultural incomes of farming communities, especially women and people from
the poorer parts of society. The data on the exports of all Indian handicrafts show

how the sector has grown to become one of the nation's main sources of foreign
exchange gains. From the Indus Valley Civilization to modern artisan g oods, Indian
Handicrafts have a long and illustrious history. A large number of people are needed

to work in the craft industry, which is widespread throughout the nation in both

rural and urban locations.

India is a significant source of handicrafts for the global market. .The “Indian
handicrafts industry is a cottage -based, highly labor -intensive, decentralized sector
that is dispersed throughout rural and urban areas of the nation. A large number

of craftsmen work at their crafts full -time and part -time. Handicraftshave enormous
potential since they are essential to supporting both the millions_of artisans who
already exist in the country and the growing number of newcomers-who are joining

the crafts industry. Currently, handicrafts significantly contribu te to the creation of
jobs and exports.

Handicrafts can be broadly classified into following categories:
1. Utilitarian Articles that is articles of everyday.use
2. Decorative articles such as gifts, souvenirs, show pieces

A variety of media are used by the craftspeople to show their creativity. These
include textiles, precious and semi f-precious metals, wood, valuable and semi -
precious stones, ceramics, and glass apart from a host of other materials.

Clay, Metal, and Jewelr y: Metals such as brass, copper, bronze is used for a wide
range of products and have a wide-range of finishes. Scintillating ornaments come

in a broad variety of designs, eompositions, and styles and can be made of silver,

gold, copper or even claysThese decorations include both classic and contemporary
designs and are made from‘precious metals, base metals, and precious and semi -
precious stones. Apart fram jewelry clay and metal are also used for making toys,

1 Woodwork; Invindia, wooden objects can be ei ther intricately carved or have
very basic'design. Toys, furniture, ornamental items, and other items can all
be found bearing the artistry and uniqueness of the maker. India is renowned
for.its<lacquered wood products in particular.

T\, Stene Craft: The rich legacy of Indian stone crafts is continued by the finely
carved stoneware such as statues, utensils, vases and other decorative items
made of marble, alabaster, soapstone, etc., inlaid with semiprecious stones.

1 Glass and Ceramic: Products made of glass an d ceramic are a quickly growing
category of Indian handicrafts. There is a nostalgic impression brought on by
the glass's traditional mouth ~ -blowing manufacturing process. The many hues
and shapes of porcelain and glass would complement Western aesthetics
while still having an Indian feel to them.
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