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MODULE:1 Introduction to the dye-stuff Industry Quadrant Il: Text material

Suggested Readings:

+ Chemistry of Synthetic Dyes, Vol | — VIII, Venkatraman K., Academic
Press 1972

4+ The Chemistry of Synthetic Dyes and Pigments, Lubs H.A., Robert E
Krieger Publishing Company, NY ,1995

+ Chemistry of Dyes and Principles of Dyeing, Shenai V.A., Sevak
Publications, 1973

=+ https://www.slideshare.net/nega2002/dyeing-of-nat-and-synth-fibres-and-

fastness-properties

=% http://www.chm.bris.ac.uk/webprojects2002/price/fastness.htm

Web-links:

=+ https://www.britannica.com/technology/dye

+ https://www.winentrance.com/general knowledge/science/dyes.html
=% https://nptel.ac.in/content/storage2/courses/116104046/20.pdf

Activities:

= Tell your students to find different colour and its names.
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SYLLABI OF THIS MODULE:

3.0 Introduction to the dye-stuff Industry

e 3.1 Introduction to the dye-stuff Industry

e 3.1.1 Definition of dyes, requirements of a good dye i.e. Colour, Chromophore
and Auxochrome, Solubility, Linearity, Coplanarity, Fastness, Substantivity,

Economic viability.

¢ Definition of fastness and its properties and Mordants with examples

Upon completion of this course, student will be able to

1. Explain the concept of dyes.
2. Explain the properties of true dyes.

3. Describe the concept of fastness and mordants.
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Introduction:

e DEFINATIONS: Dyes are colored organic compounds that are used to Dyes
are colored organic compounds that are used to impart color to various
substrates, including paper, leather, fur, hair, drugs, cosmetics, waxes,
greases, plastics and textile materials.

e A Dye is a colored compound, normally used in solution, which is capable of

being fixed to a fabric.

e Optical brighteners or whiteners which may be called white dyes are included

in term dye.

e A dye is a coloured substance but all coloured substances are not dyes. Thus
a dye should fix itself on the substrate to give it a permanent coloured

appearance.

* Thus, azobenzene is not a dye even though it has red colour, as it cannot be

attached to substrate.

e However, congo red is a dye as it can be applied on cotton and retained by it.
Thus, the dyes should have certain groups which help the attachment to the
fibre.

e \White Dye: Some colourless compounds are used as the optical brighteners.
They may also be called as the white dyes. They have the special property of
absorbing ultraviolet light and re-emitting the visible light so that the fabric

appears bright.

e Pigment: The coloured substance which is insoluble in water or other solvents
is called a pigment. Thus the application of dye and pigment will he different. A
dye is applied in the form of a solution, whereas the pigment is applied in the

form of a paste in a drying oil, in which it is insoluble.

e Requisites of a True Dye: All coloured substances are not

dyes.
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e However, the requisites of a true dye are as follows :

1) It must have a stable an attractive Colour.

2) It must be soluble in medium or must form a stable and good dispersion in

medium.

3) It should have good affinity towards the substrate, so that it can be retained by
it . Dye molecule are attracted by forces at the molecular level of textile. The
amount of this attraction is known as substantivity, the higher the substantivity

the gerater the attaction of dye for the fibre.

4) Color fastness: A good dye must withstand the subsequent treatment (e.g.
laundering, dry cleaning, etc.) or environmental wearing (e.g.rubbing,light

exposure, etc.).

The degree to which a dyed material can withstand such treatments & wearing

is called colour fastness.
No dye is fast in all colour fastness.

Only a careful selection & formulation of dyes & auxiliaries can result in a

desirable dyeing, & conform with the colour fastness requirements.
COMMON COLOUR FASTNESS:

¢ Laundering (washing),

¢ light exposure,

e dry cleaning,

® perspiration &

¢ rubbing (crocking).

5) It should have a chromophore and auxochrome.
Chromophore (color bearing) color of the organic compound is associated with
the certain group of atoms which are called chromophores.
They are unsaturated groups, responsible for giving color to the

organiccompounds,
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e.g. Nitro, nitroso, azo, carbonyl. Thio.......

Compounds bearing chromophores are called chromogen.
Auxochromes: auxochromes are saturated group of atoms, which increses the
colour yielding power of chromhore. These groups do no themselves cause
colour but they help to intensify the colour. These groups may be acidic or basic
such as OH,SOsH, NH2z, NRz, etc.

6) Linearity and coplanarity:
The affinity of the molecule is connected with the linearity of the molecular
structure of dye.
It is not enough to have linear molecule, but aromatic rings present in the dye
molecule, must be coplanar.

7) It must economically viable.

* These are the properties of the dyes which indicate the tolerance of the dyes
on the fibers towards the action of various foreign agencies like light,

e washing,

e heat (sublimation),

e rubbing,

® perspiration,

e milling (rotating in wash wheel) etc:

® These fastness properties have been ‘carefully standardized by various
agencies. For a given dye to be a commercial dye, it should have at least the
minimum rating number in each fastness concerned with the type of the dye.
For example, most of the triphenylmethane (TPM) basic dyes have low light
fastness but they owe commercial value due to the brilliancy of shades obtained

on the fibres.

e The various fastness properties are as follows :
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a) Colour Fastness: This measures the resistance of the textiles when they are
exposed to various agencies. The usual practice is to apply the dye on the fabric
in specified strength and subjected to the various agencies. For this, a scale or
1-5 is employed. In this scale, 1 means poor fastness while 5 means excellent.

b) Light Fastness: This measures the resistance of dyed fabric to light under
standard conditions. For this a scale of 1-8 is employed. In this scale, 1 denotes
poor light fastness while 8 denotes best fastness to light.

c) Sublimation Fastness: A dyed piece is kept in contact with undyed piece and
subjected to heat. Alteration in colour and degree are noted. This fastness is
graded from 1-5:

1 denotes lowest rate in sublimation while 5 denotes highest rate in sublimation.
Sublimation fastness is useful for synthetic fibres.

d) Burnt Gas Fumes Fastness: A dyed piece is exposed to oxides of nitrogen.
Alternation in colour is assessed. This test is largely used for synthetic fibres.
Many other fastness properties, e.g .. bleaching, milling. hand washing, rubbing

perspiration, etc. are also determined.

e Mordant is an intermediate organic or inorganic compound which is used to fix
a dye on the fibre. The mordant dyes have the groups capable of forming stable
complexes with the metal atom. The type of the mordant used depends on the
nature of the fibre and the structure of the dye molecule.

¢ (i) Basic Mordants are hydroxides of Cr. Al, Fe, Sn, Co, etc .. which are used
for acidic dyes.

e (ii) Acidic Mordants such as tannin or tannic acid which are used for basic dyes.

e Mordants are used for dyes which have low affinity for the fibres i.e .. they are
used to increase the dye-fibre affinity. The mordant dyes have good fastness
property. The dye and mordant combine to form a “/ake” (a coloured substance
formed by combination of a dye with a mordants) which has brilliant colour. The
fibres may be treated with the mordant before or after the application of the dye.
Now-a-days the metal complex of the dye is prepared in advance and then

applied to the fibre.
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e Examples:. Anthraquinone "dyes (alizarin), azo dyes (Eri chrome Black T):
Alizarin is applied.to cotton mordanted' with Al(OH)s.
e Chrome dyes are a type of mordant dyes for which chromium' is used as

mordant for dyeing mainly for protein fibre like, wool and leather.

Glossary:

Timeline:

Common Misconceptions:

At a Glance- To Remember Easily:

Any Other Value Addition:
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