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RESULTS AND DISCUSSION

Thé experimental aspecfs of this study dealt Qiﬁh
techniques for printing to ‘get verying tone effects. Several
such designs were thus collected and studied for their general
characteristics and effects that they could produce in |
printing. In the latter part of’this study the application of
some of these designs were studied experimentally by printing

" with simpler printing materials like linoleum, spotted fubber,
foamy surface of U-foam to get varying effects. Thege
applications were considered further by transfer printing

variations with disperse dyes.

The results have been divided into fhfee parts as follows: '
I. Designs end their analysis.
II. Illustrations using linoleum, dotted rubber and U-foam
as printing materials. \
: III. Results of the applidations of transfer printing as an

experimental technique.



I. Desighs and their Analysis.

For the first part of the étudy several designs having
shades or tones therein were needed. These were collected
from various sources like books, magazines, newspapers,
weeklys etc. The designs so collected were ﬁodified,to get
desired tone or shade effects and variations. These are
presented along with their analysis in the following pages

(Pesign Nos. 1 to 31).

Design 1 Scatteréd dots aesign:

This is obtained by use of dots in a rhythic repetition
to give an ovefali pattern. The dots are closer towards the
center and scattered outwards to give an effect of circular
radiation, The desigh is obtaineé by the repetition of a
single element-dot. The emphasis in design is towérds the
4center at the same time the decreésing outward density of

dots cfeate an effect of spaoe.'

Desiegn 223 Dotted triangles.

In this design the repetition of dots as unit creates
geometric shapes. The movement of these geometric shapes
give rhythm to the design.{ The dots in line give an axial
gymmetrial balance to the design and also create emphasis by
forming the placement of the shape-triangle. This design

can be obtained by using rubber with raised dots.
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Design 2b: Flowey in dots.

The curvilinear dots in lines enclose the shape of a
flower with petals. It has a symmetrical balance and indivi<

duality.

Unity is seen in this stylized floral motif.

Design 2c: valise& Elépﬁént design in dots.

This is a motif of an elephant in a stylized geometrical
form obtained by use of dots in lines. Repetition of the
-dots of the same size create rhythm for the design. This

design can be obtainéd by using rubber with raised dots.

Degign 3: Eccentric space design.

'Gircqlar/Semi—circular shapes are placed in rhythm for
this design. Contrast of valués give an illusion of spece
and depth. An emphasis ig thus ébtained.' This design can

be obtained by engraving the linoleum.

Design 4: Stylized leaf degign.

" The stylized leaf motif in this design has its origin

" in nature. Curvilinear lineé enclqse‘spadé and create
stylized leaf shape, repetition of Whiph, creates rhythm in
the design. The degign is radiating ffom the éenter towards
the edge giving radial symmetrical balance. This design can

be obtained in linoleum.
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DESIGN 3. ECCENTRIC SPACE DESIGN

i

DESIGN 4. STYLIZED LEAF DESIGN 5. TRIANGULAR

DESIGN PETAL FLOQWER

DES/IEN 6. WAVE DESIGN
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Design 53 Triangula&Apetal flower.

This is a geometrical design in form of repeats of a
ériangle to stimilate petals of a flower. The more ‘or less
spacing of these ip the repetition can crgate rhythm., The
design hag an symmetrical balance. This design cen be

obtained on linoleum. S » \ , 4@

Desien 63 Wayy design.

This design made by curvilinear lines suggest moveﬁent
and sgitation., Rhythm is created by the feeling of flow on
the surface. The curvilinear lines create an symmetrical
balance. The design suggests waves. Thig design can be

obtained by linoleum,

Design 7: Designs showing;depth;;‘
. : : . !

The illusionary effect of depth is created in the design.
The iines decreasing'in length from the sides are placed
equidistant to each other creating depth. The repetition of
linea\gives rhythm to the desigh. The trees help to give
depth and emphasis to the design (No.7a).

Design Ta:’
Thig design shows depth. Depth is created by changing
the angles of the lines and the value. Repetition of lines

creates rhythm. Symmetrical balance is seen. The center
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rectangle which is left white is emphasized as it creates -
depth and an illusion of the lines moving towards the center

is created.

Design Tb:

This design gives an'epgstieal illusion of depth created
by interrupting the horizontal lines by cbstacles. Repetition
of lines give thythm. It has an éymmetrical balance. Emphasis
is on the obstaclg i.e. the verfical rectangles which give an

effect of depth. This design can be obtained on linoleqm.

7

Design 8: Vertical and Horizontal line design.

This is an geometrical design. Two sets of lines horizon-
tal -apd vertical are used. The vertical lines are superimposed
by the horizontal lines, creating a two-tone effect. Rhythm is

obtained by repetition of lines. This design can be obtained

by linoleum.

Degign 9: Sailineg boats design.

, Thig design is.made‘up of lines the wiéth is randomly
varied to getwaviness/movemeds, The empty spaces left as
triangles give an illusion of boats sailing. The t;iangles of
different sizes create ah asymmetrical balance as well as an

emphasis. Linoleium can be used to obtain this design.
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Design 10: Speckled dot design.
The tiny dots of this design give a feeling of texture.
Fhythm is obtained by the repetition of dots. This can be

obtained by U-foam.

Desigﬁ 10a:- Speckled dots around flower.

A

This is a variation of the design 10. This is mede up
of tiny dots scattered all over éxbept in the center where
an empty space in form of a four petal flower is kept to give

emphagis.

Design 11: Flo;ai design.

The design has its base in nature. It is a natural

fioral motif, The entiie design is formed by curvilinear
lines. Flower, leaves and stems are the units of:fhe design.
“The design has an asymmetrical balance. Rhythm is created by

the curved lines which give a feeling of movement. The curvi-

linear lines enclose the shape of flowers and leaves. Emphasis

is on the flowers due to the stem which seems to move towards

the flower and o end at the base of the flower.

Design 12: Cross and petal design.

Geometric and floral units are used to create the design.
The desigh seems to have‘been divide into four parts. Curvi-
linear lines enclose spéce to form the shape of three petal

flower. This basic unit is repeated on all four sides. Balance

o
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. is ‘created by symmetry in the aesign. Repetition of the unit
and the curved lines give rhythm to the design. BEmphasis is
achieved by the variation of the shapes. This design can be

obtainéd by linoleum.

Design 13: Stylized rose design.

This is a natural floral mofif. Ourviliﬁear lines are
used to enclose the space creating the shape of rose and
petals. Rhythm is created by néturally fbllowiﬂg the outlines
 of flower. Résé is emphasized by the arrangement of the

éhapes of design around to produce symﬁetry.

Degign 14: Senmi-circlé shapes.

This is a stylized floral motifs in circles and curvili-
nesr lines. Rhythm is created by the progressive cﬂange in
the gize of the unit‘as it is beilng repeated. The design
seemg t0 be radiating from the center towards tﬁe gides giving

movement.

Degign 15: PRFlower and 6iamond design.

In this @esign geometrical and floral forms éré placed
side by side. The dot-lines form diamond shape. OCurvilinear
lines form the petals of the flowers.- ‘The flower gains empha~
sis in the design. This can be obtained by combining linoleum

and dotted rubber for printing.

AN
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Design 16: Stylized bird design.

Lines and areas are utilized to get stylized forms like
birds. This design has simplicity and a symmetrical balance.

Can be obtained by using linoleum as printing material.

Design 17: Stylized petal design.
Thig is stylized design in the shape of a rhomboid curved
lines radiating from an imaginary center towards the sides are

used to form the design. Repetition of the unit give rhythm to

_the design. Radial symmetry creates balance in the design.

Design 18: TLeaf and bud design.

This natural motif is made by curvilinear lines. The
base of‘the éesign has an illusiog of heaviness due to the
leaves. Rhythm is created by the repetition of the léaves.
The emphasis is towards the leaves, due to its size but the
steams moving towards the buds emphasize the buds. This can

be obtained by linoleum.

Design 19: Geometrical flower design.

This is an geometfical design, Reétilinear lines are
used to create different shapes. Short diagonal lines forﬁ
the flower. Hexagons are used to form leaves. Rhythm is
obtained by the repetition of the hexagon. : The design has
an asymmetrical balance. The flower is emphasized 'in the

design.
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Design 20: Geometficalnbud design, -

This is a simple gebmetric degign. It hasgs a flower form,
gtém and two leaves. Straight lines are used to create the
entire design. Repetition of lines creates rhythm. It illus-

trates asymmetricai balance.

Design 21:. Floral degign.

This is a-natural floral désign. The entire design is
in a 'U'-shape. Curvilinear lines form the petals, leaves and
_stéméi The design seems to be moving from the center toﬁards
the two upper sides. BRhythm is obtained by the repetition of
_the petals and flowers. The design illustrates asymmetrical
balance. The emphasis iﬁ‘towards'tﬁe base and center due to

the variation in the space and number of flowers.

Design 22: Roge design.

Rose and buds form this floral design, curved lines are
used to form the flowers and leaves. Rhythm is created by
the repetition of the rose in two gize and repetition of
leaves.> It has asymmetrical balance. BEmphasis is on the big
rose flower due to the variation in size. The roses are

enclosed in a circular shape.

Pesgsign 23: Leaf desizn,

This design taken from nature is put in a circular form.

Curvilinear lines are used to form the design. Flowers,
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legﬁes, stems fqrm the desigh. The design radiatesvfroﬁ the
ceﬁter outside. The empty space in the'center creates an
il;usion of depth. Rhythm ig created by the reﬁetition of
leaves. _The design illustrates symmetrical balance., Bmphasis

is on the flowers formed by the repetition of small petals.

Design 24: Teaf and cherry design.

This is a natural design. The circles suggest the fruit-
cherries. Léaves and fruité‘are‘used‘in combination. Rhythm
is created by the repetition of leaves ani cherries. The
design has an asymmetrical balance. ‘The design is in éemi—
cirenlar form. It shows an upward direction as most of the

leaves. are facing npwards.

Design 25 Sun—fiower design,

This floral design. is created by curvilinear lines. ;
Plower, budé, leaves and stem form the enti?e design., The
repetition of the curved lines creaées a mcvemenf on the
surface which gives rhythm., The design illustrates asymmetri-

cal balance. The design has an oblong form.

-

Desgign 267 .Styiiged peacock design.

Thig is a gtylized peacock design made by the use of
straight lines and circles. The entire design is enclosed
in an rectangular form. The design hag an agymmetrical

balance. Rhythm is created by the diagonal. lines” used whitch
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- give a feeling of movement. The emphagis ié on the. feathers.
The diagonal lines forming the feathers radiate from the

center point outwardw creating movement..

Degign 27: Stviized bock design.

This is an stylized form of design. The bird used is
cock. Rectilinear and curvilinear lines are used -to form the
design. The design has asymmetrical balance. The tail and
head gains emphasis. /Rhythm is created by the curvilinear

lines which give a feeling of movement.

Design 28: Flower and leaf desigh.

This is a natural floral_des}gn. Curvilinea; lines are
used to-form the design. The deéign has flower, leaves and
stem. It is in'a triangular form. The.deéigﬁ has an asymme-
trical Balagce.( Repitition of the cﬁfved lines forming flowers
and leaves create rhythm in the design. The emphasis"is on the

"flowers in the penter.‘

Dééign 29: Sﬁvlizeﬁ leaf and flower deéig~.
The floral design;is in an oval shépé. Curvi;inea: lines
are used to form the design.* Flowers and petals are used for
the design. The design has an rectangular form. The rhythm
is creating by the repitition of petals which form the flower.
The emphasis is on the central flower created by the leaves
pointed fowards the center. The desigp has an syﬁmetrical

1

balance.
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Degign 30: Mlower design.

This floral design is in an triangular form. Curcilinear

lines are used to form the design. Flowers leaves and stem

form the design. BRhythm is ereated by the repetition of leaves.
The flowers are emphasized.

/

Agymmetrical balance is obtained.

\

Design 31: TFlower with soatﬁefed petals.

This is a floral design. The form of the design is oval.

Curved and straight lines are used. FRhythm is created by the

repetition of petals. Balance is created by the symmetrical

arrangement of petals. The flower is emphasized due to the

position of the petals.used.
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II. Illustrations using linoleum, dotted rubber and U-foam

as printing materials and discussion of effects obtained,

Illustrations were prepared with different printing mate-
rials by using some of the designs presented in Part I of this
chapter. Bach design illustration was prepared by block
printing and transfer printing,tecﬁnique. Illustrations using
block printing technique have been presented on febric and
paper. Another printed paper was used for preparing the

transfer printing illustrations on fabric.

The effects produced by the use of tﬁese different
materials have also been discussed. These illustrations are

presented in the following pages and analysed.

Illustration 1 and 2.

These samples were printed using dotted rubber surface.
The designs here were produced by using a series of dots, to
stimilate the effect of tie and dye (bandhani). The effect of
the tie and dye work has been obtained by the dotted rubber as
the rubber has raised dots. Besides thewe is ease of cutting
the design. Rubber has good compressibility and the surface

of dots picked up the dye paste and gave good prints.

'The,dots in the transfer printed samples look larger. The
disperse dye seems to have spread out as the dye vapours get

absorbed by the facric outside the printed area of the paper.
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ILLUSTRATION : 2
Printing Material : Lotted Rubber
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Illuetrations 3, 4 apd 5. ’

These samples were printed by using linoleum surface iﬁ
the printing block. The linoleum surface has limitations to
produce even prints, however incidently this resuits in a
textural effect in the designs. TIinoleum has a gsmooth but
little absorban% surface so it does not eagily pick up the

dye paste; this resulted in so called textured prints.

An effect of depth is seen in illustration 5, because of

the large empty spaces,: in the ghape of gails.

The surface of the linoleum has to be mede rough and then
absorbant to obtain solid and even prints. The effect on prints

of the modified linoleum surface is shown later (Illustration 9).

The transfer printed samples do not show any prominant
textured effect; since relatively solid prints were obtained.
This is because when the dye vaporizes it evens out by fabric
absorption in the transfer printing. The effect of depth in

illustration 5 is seen better in the transfer printed sample.

Illustrations 6 and 7.

U-foam as the printing material gives a speckled effect.
The effect obtainai is similar to that of ,spray printing.
U-foam is a highly compressible and &bsorbant ma%erial and the
surface is in relief as well as in entanglio. Due to the

absorbancy of the U-foam it picks up the dye paste when pressed
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Transfer Printed Sample



ILLUSTRATION : 4
Printing Material : Linoleum

Samples Printed by Block

Transfer Printed Sample
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ILLUSTRATION : 5
Printing Material : Linoleum

Sample Printed by Block

BG



Sample Printed by Block
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ILLUSTRATION : 6

Printing Material : U-Foam

Samples Printed by Block

Transfer Printed Sample
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ILLUSTRATION : 7
Printing Material : U-Foam

Samples Printed by Block

Transfer Printed Sample
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onto the dye paste pad. Thus the U-foam will have dye on the
raised portions and into the depressed/hollow surface. While
printing, the pressure to be applied is less, so that dye
paste from the raised surface gets sbsorbed by the fabrics.
Thus giving a speckled effect. If more pressure is aepplied,
the dye paste will come out wven from the depressed surface

and the sbeckled effect will not be seen.

The speckled effect is also seen in the transfer printed

samples.

Tllustrations 8, 9 and 10.

Here the printing material used is linoleum. As discussed
earlier linoleum gives an uneven and textural effect in printing

as seen in illustrations, 8, 9a, and 10.

The surface of the linoleum was modified to get solid even
printing. This is seen in illustration 9b. The surface was
made rough and modified by flockingiwith cellulose powder, which

made the surface absorbant giving solid even prints.

In illustration 9c¢c a tone effect is obtained by using un-
modified and modified surface of linoleum. The unmodified
surfabe gave an uneven print which had less colour depth while
the modified surface gave prints having more colour depth thus

showing a two-tone effect in the design.

The transfer printed samples show simllar effects.



ILLUSTRATION : 8
Printing Material : Linoleum

Samples Printed by Block

Transfer Printed Sample



ILLUSTRATION : 9
Printing Material : Linoleum

Samples Printed by Block
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Samples Printed by Block
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Transfer Printed Samples



ILLUSTRATION 10
Printing Material  Linoleum

Samples Printed by Block



Transfer Printed Sample
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I1llustration 11.

In this two different printing materials, dotted rubber
and linoleum are used together. The effect obtained is sanme
as when the two materials are used separately because the
compressibility of both the materials was similar. However
there were small differences in surface, which gave a tone
effect as dots gave solid print while the flower in‘linoleum
gave textural effect. The tone effect was better in illustra-
tion 9¢, when unmodified and modified linoleum were used to-
gether. This‘is becauge with modification the ebsorption
characteristic of the surface changed, resulting in better

two tone effect.

Tllustrations 12a and 12b.

U-foam was used here for background printing. The design
was obtained by dotted rubber in illustration 12a, and in

illustration 12b linoleum was used.

Both the illustrations showed pleasing effect in the block
printed and transfer printed samples as a contrast of texture

of the background and actual design is obtained.

Combination designs with linoleum and dotted rubber can be
obtained by using both the materials fogether on one block as
both reguire impact for printing; whereas wﬁen combination of
linoleum or dotted rubber has to be made with U-foam, two

separate blocks are required as printing with U-foam blocks




ILLUSTRATION : 11

Printing Materials : Dotted
Rubber and Linoleum

Sample Printed by Block
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Transfer Printed Sample



ILLUSTRATION : 12a
Printing Materials : U-Foam and Dotted Rubber
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ILLUSTRATION : 12b
Printing Material : U-Foam and Linoleum
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Transfer Printed Sample
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require compression and linoleum or dotted rubber would need

impact.

These illustrations (1 %o 12) show the different effects
obtained by using different printing materials. Such effects
have algo been reported by Besai‘(ig ) in her study. She has
reported that modified linoleum surface gives even prints.

In her study linoleum and,dotted rubber gave good effect in
printing but unlike this study she reported that U-foam could
not give pleasing effect. U-foam being a highly compressible
materiél require much more pfactise than linoleum printing to
get satisfactory results. While inking more compression hag
to be used so that enough dye gets absorbed. While printing
the compression should be less, so that if the dye~paste is
not absorbed evenly by the U-foam while inking, the dye paste

which comes out on the fabric surface while printing is even.
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Teble 1. Preliminary data of fabrics.

~

1re n C
code content (Yerns/cms)  _(Oz/sq. yd.) (in cm)
Warp Weft (gv/sq.mt. )
A 100% COT 104.0 32,4 2.07 .0025
(41.6) (81.0) (72.8) (.0062)
B 50% PE 76.0 02,6 0.62 .00%6
50% COT N
(30.4) . (56.5) (92.0) (.009)
%3% COT ,
(37.0) (80.5) (74.0) (.005)
D 100% PE 110 27 . 2,37 .0024 .
| (44) (92.5) (85.4) - (.006)
0T = GCotton
PE = Polyester

The preliminary febric data on fiber content fabric count
welght per unit area and thickness have beeﬁ given in ﬁable 1.‘
The fsbric constructions fell into two éeneral classes. Fabrics
A, C, D were of relatively tight constructions, while fabric B
was of relatively loose construction. All the fabrics were of

med inm weight. The thicknews of the fabrics was also similar.
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ITT. Results of the application of transfer printine as an

experimental technique.

The transfer printing process is baged on the sublimation
ability of the disperse dye and the polyestér fabric is recep-
tlve to the vapours of this dye. \In this pért of the study
the technique of transfer printing has been used as an experi-
mental technigue using (a) fabric other then polyester i.e.
cotton and its blends with polyester, (b) using synthetic
polymer emulsions ag a finish on the fabrics prior to transfer
printing and (c) using synthetic polymer emalsion along with

digperse dye in the printing paste.

Application of transfer printing on small scale can be
enhanced by finding out similar process for its application

on cotton ag well as polyester cotton blends.

Printing of textiles by transfer printing technique is
simple and can be used on a small scale as vefy gimple equip-
ments are required which do not need large space. After
treatment such as washing which is required for febrics
priﬁted by other techniques are not required here. WNo special
skill is required for this technique. This technigue is very
useful for obtaining designs on specific areas of a garment,
after cutting the garment. It can be a substitute for the
patch work, embroidery and other decorations used on children's

garments,‘handkerchiefs and dinner napkins, table mats, etc.
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The study was thus aimed to find out whether applications

of transfer printing can be enlarged. Since transfer printing

depends on vaporizing ability of disperse dye, it was thought

to improve this by inéorporating a synthetic polymer emulsion

both as a finish as well as in the printing paste. The transfer

printing ability of a disperse dye which is indirectly given as

sublimation fastness, has been varied by modifying the conditions

which affect heat redistribufion/d;ffusion. The three dyes

used had verying sublimation fastness.

. sublimation

: ) fastness
Dye : . (contact time
code Name of the dye “ ¢TI No. 30 sec.)
. 180°0  210°G
I Vernagol violet 6R Digp. Red 11 2-3 1
IT Resolin blue I-FBL. Disp. Blue 56 3 2
IIT Navilene scarlet RR- Disp. Red 54 45 . 3
The chemical constitutions of these dyes have been gilven
below.

Dye I @ Vernasol violet 6R

<]

Hy
o Nty

Dye IT : - Resolin blue I-FBL

4Constitution not availsble.



Dye III : Navilene scarlet RR
°1~C>~~~ (<

w C,H feloiv,} CHg,

CH££H

The four fabrics used were cotton 100 percent, polyester:
cotton (50:50), polyester:cotton (67:53) and polyester 100 per-
cent. Three synthetic polymer emulsions were used namely:

(1) Acrylic emulsion¥*, (b) Polyvinyl -acetate**, (c) Polyvinyl

alcohol*,

The results of the experiments are given in the following

Transfer printing @bilities by the three disperse dyes,
Dye I, II and III on the fabrics were studied under different

conditions.

The following three variations were studied and the
results of thesé are presented:
a. Synthetic polymer emulsion used as a finish on the febric.
b. Synthetic polymer emulsion used in fhe printing paste
composition.

Cs Different combinations of the a2bove two variations.

Transfer printing of samples was done using the variations

mentioned and the effects from these variations were then

¥Mapufactured by Ahura Chemical Products Pvt. Itd,, 84~-Sion
.Road, Sion-East, Bombay 400 022.

**Mapufactured by Texchem, 1%2, Dr. Annie Besant Raad, Bomb ay
. 400 018.



compared and explained from their application point of view.
The results are discussed in the following pages as follows::
(A) Dye I  (pages 109-137)

(B) Dye IT (pages|33- (63) -

.(C) Dye IIT (pages (63~ 136)

(4) Results and Discussion for Dye T : Vernasol Violet 6R.

i. The influgqce of varying finishes on the fabrics on

the transfer printing ability.

ii, The influence of varying synthetic polymer emul-
sions in the paste on the transfer printing

ability for different fabrics.

iii. The influence of finish on fabric and synthetic

polymer emulsion in paste in combination.

1. The influence of varying finishes on the fabrics on the

transfer printing ability.

The fabric samples used were unfinished and finished with
all the three synthetic polymer emulsion and their relative
transfer printing abiliﬁies were ccmparea.‘ The data regar-
ding these is given in Table 2 aég presented graphically in

RPigure 1.



" Taeble 2. Data on the relative transfer printing number of
different fabrics at varying finish treatments.
% Fiber Relative transfer printing
Fabric content numb ers
code PE coT Eg/Eo M/Po F2/Po F3/Po
A - 100 2 1 9 3
B - 50 50 5 8 9.5 8
C 67 23 9 9.5 10 9
D 100 e 10 10 10 10
PE : Polyester.
coT Cottdn
Fo‘ ) Unfinished
™ ; Pinished with Acrylic emulsion.
2 : Finished with Polyvinyl acetate.
A T Finished with Polyvinyl alcohol.
Po : Paste without synthetic polymer emulsion.

Transfer printed samples on pages {19-122, 128- 3
All the unfinished fabrics showed lower transfer prlntlng

ability than the finished fabrics.

110

100 percent cotton fabrics

showed very low transfer printing a2bility but the blends of

polyester:cotton (specially 67:33 P:C) showed good transfer

printing ability.

The transfer printing ability was positively influenced

by the finishes though differently.

The film forming polyvinyl

alcohol finish (F3) had least influence specially with cotton

fabric A.

Treated fabrics of 100 percent cotton and its blends
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with polyester (50P:50C and 67P:33C) showed more transfer
printing ebility than the corresﬁonding ﬁntreated fabrics. The
influence of the treatment to increase the transfer printiﬁg
decreased with the ihérease of polyester content. The un-
treated and treated 100 percent polyester fabrics moreover had
. the same transfer printing sbility indicating no influence of

the treatment in polyester fabrics.

The synthetic polymer emulsion influenced cotton and its
blends with polyester but did not influence the 100 percent
polyester has also been reported by Phaike (2S) in her study
on some physical properties of these fabrics; Acrylic finish
. (T x 50) used in her study increased the appearance ratings
of cotton and blends. This was equated by her as ease of -

ironing due to the thermoplastic nature.

The influence towards transfer printing of the presence
of polymer finishes and the polyéster’f;ber itsélf are observed
to be gsimilar, PoLymer\finish improved the transfer printing
of cotton wﬁether alone or in blend. The substrate was thus

influenced for its receptivity of dye.

The influence of thermosetting resin finish on cotton and
its blends for improving the transfer printability was also
reported by Blanchard (_53 and by Weiland and Robin C&#).

In Situ polymerization of acrylic acid, acnylaﬁidg and their

mixtures onto polyester-viscose blends and improved transfer
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Printing with digperse dyes on such modified fabrics was

reported by Despande and Chavan (N ).

‘ Other studies have reported a similar influence on the
improvement of transfer printing by various pretreatments-
(a) Padhye and Gupta (24) treated the fabfiCS‘with.alkali
followed by a swelling agent Hicotol CAR, (b) Weiland and -
Robin (3Y4) used N-methylol carbomates plus pélyethylene
glycol and a cross-linking latex for the treatment, (c)
Nishida et al. (13) treated the fabries with Acetic acid,
propionie¢ acid and Butyric acid which improved the transfer
prinfability, (d) Achwal and Deshmukh (1 ) treated the fabrics
with swelling agents and cross linking agents to get improved
transfer printability. k ' h

This study also showed the positive influence of pre-
treatment by finishing agents on the transfef printability
of febrics. The finiShidg agents used were thermoplastic by
nature and this preoperty helped in improving the trans?er
printability. The vapours of dispersé dyes are receptive to
the polyester fabric which has thermoplaéticity. The finishes
imparted this thermoplastic nature to the non-thermoplastic
fiber cotton and made it receptive to the vapours of the dis-

perse dye and thus improved the transfer printability.

The finishes used did not help t¢ increase the transfer
printability of 100 percent polyester fabrics because 100 per-

cent polyester fabric being thermoplastic in nature is
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receptive to the disperse dye $o even when unfinished it would

have absorbed the maximum dye possible scothe application-of
the finish could not have increased the amount of dye trans-

ferred thus the transfer prlntablllty remalnea unchanged.

To improve the transfer printability of 100 percent polyul
ester synthetic polymer emulsion were incorporated in thé
normal printing paste. The effect on 100 percent cotton and
blends (50:50 and 67:33) with polyester was also seen. The

results are discussed id the following section (ii).

ii. The influence of varying synthetic polymer emulsions in

paste on the transfer printing ebility for different

fabrics. N

-

In this seétion the fabric samples used were unfinished
while the synthetic polymer emulsidq was incorporéted in the
normal printing paste. The relative transfer printing
~ @bility of fabrics éamples printed with normal paste was
compared with the fabric samples printed with paste containing
4-synthetic polymer emulsions. The data is presented in‘Tabie 3

-and shown grephically in Figure 2.
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Table 3. Data on the relative transfer printing number of
different fabrics printed with varying synthetic
polymer emulsions in the paste.

ggggic ‘ §O§§Z§§ Relakive.zizgzigr printing
PE conr Po/Fo  P1/Fo P2/Fo  P3/Fo

A - 100 2 2.5 40 6

B 50 50 5 6 9 ‘ 10

¢ 67 33 9 10 12 10

D 100 - 10 20 20 >20

PE : DPolyester.

COT : Cotton.

Po : Paste without synthetic polymer emulsion.
P1 : Polyvinyl acrylic emulsion in paste.

P2 : Polyvinyl acetate in paste.

P3 : Polyvinyl alcohol in paste.

Fo : TUnfinished.
Transfer printed samples on pages (19-122

A broad comparison of these results (Table 3) with those
\ in Table 2 indicated that the influence of the pBlymer emul-
sions in the printing paste to increased the‘transfer printa~
bility for all the febrics which was not so in Table 2, where
100 percent polyester fabric did not show an increase in
transfer printability after polymer emulsion finishes were
applied on the fabric. Thus 100 percent polyester fabric is

not an exception here (as noted earlier in Table 2).
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G 2 INFLUENCE OF VARYING SYNTHEZTIC POLYITER
E/TULSTONS IN PASTE ON 7HE 7RANSFER PRIN7/ING
ABILITY OF DYE-T FOR DIFFLELLENT FABRICS
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The relative transfer printability of all the fabriecs
increased when printed with pastes containing polymer emul—ﬁ
sions. The influence in 100 percent cotton was a less than
in 100 percent polyestex and blends showed intermediate

influence for increaging transfer printability.

The ability of the synthetic polymer emulsion in the
paste to increase the transfer printing also improved with
increase in the polyester content of the fabric, Pastes
containing polyvinyl alcohol and polyvinyl acetate showed moere
ability to increase the transfer printing than paste contain-

ing acrylic emulsion.

The increased transfer printability in all the fabrics
when printed with pastes containing polymer emulsions could
have been due to the thermoplastic nature of the polymer
emulsions which developed a better contact between the fabric
and the paper. Due to the presence of the polymer emulsions
in the paste better diffusion of heat must hayve taken place
resulting in increased vapour pressure which in turn gave .

better transfer'printability than the normal paste. -

The results from Teble 2 and Table 3 when compared showed
that for 100 percént cotton fabric samples the use of synthe-
tic polymer emulsion as a finish gave better transfer printab-
#lity than when it was incorporated in the printing paste

whereas for 100 percent polyester opposite trend was noticed.
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The synthetic polymer emulsion when used as a finish for 100

percent polyester did not improve the transfer printability

but when it was incorporated in the normal printing paste it

showed increased transfer printsbility.

were

S

b.

Ce

From the results of (i) and (ii) the f5llowing conclusions
drawn:

100 percent cotton fabric has to be made receptive to the
vapours of disperse dye for obtaining transfer printability

by finishing with a synthetic polymer emulsion.

100‘percent polyester fabric is as much receptive to the
disperse dye so to get increased transfer printability
the synthetic polymer emulgion should be incorporated in’

the printing paste.

Fabrics which are blend of cotton and polyester if made
receptive by applying polymer emulsion ag a finish and
then printing with pastes containing polymer emulsion

would increase their transfer printebility.

Fabries containing cotton if first finished with polymer
emulsion and then printed with paste containing polymer

emulsion would increase their transfer printebility.

Thus to find out the effect of the combined usgse of synthe—

tic polymer emulsions as a finish and in the paste various ,

Al

finish/paste combinations were tried, the results of which

have

been given in this sub-gection (iii).



TRANSFER PRINTED SAMPLES
OF COTTON FABRICS UNFINISHED (Fo) - DYE

TRANSFER PRINTED SAMPLES
OF COTTON FABRICS FINISHED WITH ACRYLIC
EMULSION (F1) - DYE I
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TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (50:50) FABRICS UNFINISHED
(Fo) - DYE 1

mTRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (50:50) FABRICS FINISHED
WITH ACRYLIC EMULSION (F1) - DYE |1
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transfer printed samples

OF POLYESTER COTTON (67:33) FABRICS UNFINISHED
(Fo) - DYE I

TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (67:33) FABRICS FINISHED

WITH ACRYLIC EMULSION (FI) - DYE I



TRANSFER FRINTED SAMPLES
OF POLYESTER FABRICS UNFINISHED (Fo) - DYE

TRANSFER PRINTED SAMPLES
OF POLYESTER FABRICS FINISHED WITH
ACRYLIC EMULSION (F1) - DYE 1
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iii. The influence of the combined uge of synthetic polymer

emalsion as a finish and in the paste on the transfer

printing ability of different fabrics.

The data on the transfer printing ability by the combined
use of each of the three synthetic polymer emnlsion as a finish
and in the paste on the transfer printing ability of different
fabrics has been given in Teables 4 to & and presented graphicae-

1ly in Pigures 3 to 5.

(a) The data in Table 4 and Figure 3 is for the fabrics
finishedeith acrylic emulsion and printed with three different
pastes each containing one polymer emulsion and with a paste

without synthetic polymer emulsion.

' The comparison of the data on the finished fabrics printed
with paste without any synthetic polymer emulsion and with
pastes containing synthetic polymer emulsions showed that the
transfer printability of all the febrics increased when printed
with pastes containing polymer emulsion. 100 percent cotton
fabric finished with acrylic emulsion and printed with paste
containing polyvinyl alcohol showed more transfer printebility
than 100 percent polyester fabric finished with acrylic emulsion
and printed with peste not containing a synthetic polymer emyl-
sion. Such result for 100 percent cotton was obtained because
~the fabric was first made receptive to the disperse dye and was

then printed with a paste containing a polymer emulsion.
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Table 4. Data on relative transfer ﬁrinting nunber of fabrics
finished by acrylic emulsion having varying fiber
content printed with varying contents in paste.

. % PFiber Relative transfer printing
Fabric Content . numb ers
code . PE coT _ Po/ P1/M P2/ M P33/
A - 100 7 9 -1 13
B 50 50 8 13 14 16
C 67 33 9.5 14 16 18
D 100 - 10 . 20 20 >20 ,

PE : ©Polyester
gcor s Cotton
To

Paste without synthetic polymer emulsion.

..,

P1 Acrylic emulsion in paste.
P2 ¢ DPolyvinyl acetate in paste.
P3 ¢ Polyvinyl alcohol in paste.

™ : TPFinished with acrylic emulsion.
Transfer printed samples on pages Ua-iz2

(b) The data on the transfer printability of fabrics
finished with polyvinyl acetate and prir;'bed with three different
pastes each contalning a synthetic polymer emulsion and with a
paste not containing polymer emulsion hag been given in Table 5

.and presented graphically in Figure 4.
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Data on relative transfer prihting number of
fabrics finished by polyvinyl acetate having
varying fiber content printed with varying
contents in gaste.
abri % Piber Relative transfer printing
.iogglc ?ﬁconthengom Fo/F2 217%?61.52/@2 D5/%2
A - 100, 9 9.5 . 9.5 0 1245
B 50 50 9.5 12.5 13 16
c 67 33 10 13 15 18
D 100 — 10 20 20 >20
PE : Polyester
coTr Cotton
Po : Paste without synthetic polymer emulsion.
P1 : Acrylic emulsion 'in paste. |
P2 : Polyvinyl‘acetate in paste. '
P3 : Polyvinyl alcohol in’pas%e.'
F2 : TFinished with polyvinyl acetate.

Transfer printed'samples on pages t23-13| ‘
The results showed a similar trend to that of the fabrics

finighed

with acnylic emulsion. 100 percent cotton fabrie

(flnlshed) showed more transfer prlntablllty when printed w1th

paste containing polyvinyl alcohol ﬁhan 100 percent polyester

fabric printed with paste not containing polymer emulsion,

(e)

|

The data presented in Table 6 and Figure 5 showed the

transfer printing ebility of fabrics finished with polyvinyl
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TRANSFER PRINTED SAMPLES
OF COTTON FABRICS FINISHED WITH
PY ACETATE (F2) - DYE 1

TRANSFER PRINTED SAMPLES
OF COTTON FABRICS FINISHED WITH
PY ALCOHOL (F3) - DYE |1



TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (50:50) FABRICS FINISHED

WITH PY ACETATE (F2) - DYE |1

TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (50:50) FABRICS FINISHED
WITH PV ALCOHOL (F3) - DYE |

2N
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TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (67:33) FABRICS FINISHED

WITH PV ACETATE (F2) - DYE |1

TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (67:33) FABRICS FINISHED
WITH PY ALCOHOL (F3) - LYE 1
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TRANSFER PRINTED SAMPLES
OF POLYESTER FABRICS FINISHED WITH
PV ACETATE (F2) - DYE |1

TRANSFER PRINTED SAMPLES
OF POLYESTER FABRICS FINISHED WITH
PV ALCOHOL (F3) - DYE I



alcohol and printed with three different pastes each containing

- a synthetic polymer emulsion. X

Table 6. Data on the relative transfer printihg number of
fabrics finished by polyvinyl aleohol having varying
fiber content printed with varying content of the

paste.
Fabpric -  ® Fiber ' Relative transfer printing
code ~content pumb ers
' PE _COT Po/F%  P1/F3° P2/F% P3/ 83
A . 160 3 5 5 8
B 50 50 8 9 9.5 10
c 67 33 9 12 1% 16
P 100 - 10. 20 20 20
"PE . : Polyester

cor Cotton
Po

on

Paste without synthetic polymer emulsion.
P1 i Acrylic emunlsion in paste.)
P2 i Polyvinyl acetate in paste.
P3 : Polyvinyl alcohol in paste.

F3 : PFinished with polyvinyl alcohol
Transfer printed samples on pages 1as- 1 .
The results showed that all the fabrics had increased

transfer printability when printed with paste containing poly-
‘mer emulsion., The finished 100 percent cotten fabric however
did not reach the transfer printsbility equivalent to that of

100- percent polyester even when printed with paste contalnlng

1
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a synthetic polymer emulsion. This was due to the film forming
nature of the finish used which prevented the vapours of the

dye to diffuse into the fibers.

The results of Figures 3, 4 andi 5 when compared it was
observed that all the three synthetic polymer emulsions had
helped to increased the transfer printing ability either when
applied ag a finish)or when added to the normal printing‘paste.
All the combinations did not give equivalent result but the
results obtained by combinations were better than the results
obtained by the seperate use of polymer emulsion either as a
finish or in the paste specially for 100 percent cotton

febrics and polyester cotton blemds.

The finigh/paste conbination which gave the optimum
increased transfer printebility was acrylic emulsion/polyvinyl
acetate as'finish on fabric and polyvinyl alecohol in the paste.
The finigh/paste combination which gave the optimum results was
checked for its fastness to washing as good washing fastness
i1s essential if such a transfer printing has to be used for

garments or household linen.-

Dursbility of the Prints to Mild Soap Washing for Dye If

In order to know whether the disperse dye is appropriately
held by the fiber/fiber blends, it was necessary to see 1ts
washing fastness. This information namely whether the colour is

superficially held or has penetrated into the fibers would also
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+ help the utility of the process studied. For this purpose,
gsamples were washéd in mild soap and dye retention after wash-
ing was assessed with -standards and com@ared with those values

before washing. These are given in Table § and Figure 6.

Table 7 _Durability of the transfer printed samples
* to mild soap washing for dye I.

Finish Fo Fo - iy ]
Before After Before After
Fabric Wash ing Washing Washing Washing
A 6 - 0.5 13 8
B 10 16 C 16 9
C 16 14 18 15
D > 20 >20 >20 >20

Fo : Unfinished
™ >': Finished with acrylic emalgion.

~

The graphical representation of values in Table 7 and
Figure 6 showed that unteated 100 percent cotton and its
Blends with polyester showed loss of colour affer washing,
where as 100.pefcent polyester showed no loss of colour.
Colour retention after washing for unfinished 100 percent
cotton was almost nil. The coléur retention after washing -
increased with the increase in the polyester content of the

blend.

For finished febrics there was an improvement in the

colour retention and this was more so with 100 percent
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cotton fabric. It showed good colour retention after washing
when finigshed. Finished 50:50 P:C and 67:3% P:C also showed

‘better colour retention on washing.

Unfinished 100 percent cotton fabric showed no colour reten-
tion on washing as cotton is not receptive to disperse dye. So
if at all any dye was transferred on to the fabric it must have
been superficially deposited énd 50 was washed out when treated
with mild soap washing. The application of finish not only
made the cotton febric receptive to the dye but it also helped
the dye to penetrate into the fiber and so the dye on the

finished febric was retalned even after washing.
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4

Results and Discussion for Dye II : Resolin Blue I-FBL

The results of dye I showed an improvement in the transfer

print ability of fabrics by the use of synthetic polymer emul-

sions. To varify the effect of synthetic polymer emulsions

dye II having a higher sublimation fastness than dye I was used.

ii.

iii,

In this section results on dye II are presented as:
The influence of varying finishes on the febrics on the

transfer printing ability.

The influence of varying synthetic polymer emulsions in
pagste on the transfer printing ability for different

fabrics.

The TAfluence of using synthetic polymer emulsion as a
finish and as a component in the paste on the transfer

printing ability for different fabrics.

The influence of varying finishes on the fabrics on the

transfer printing ability:

The fabrics used were finished with all the three synthetic

polymer emulsions and were studied along with the unfinished

fabrics for their relative transfer printing ability. The data

regarding these have been given in Table 8 and presented graphi-

cally in Figure 7.

Tt was expected to get a similar effect on the transfer

printing sbility as in case of dye 1.
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Table 8. Data on relative transfer printing number (for dye 1I)
of different fabrics at varying finish treatments.

Fabric % Fiber Relative transfer printing
code content nunb ers
PE COT Fo/Fo F1/Po F2/Po F3/Po
A - 100 0.75 1.4 2 1
B 50 50 2.5 3.5 4 3
¢ 67 33 3 4.5 5 3.5
D 100 - 8 8 8 8

coT : Cotton

FE : Polyester

Fo Unfinished.

| : Finighed with acrylic emulsion.

F2 : TPinished with polyvinyl acetate.

73 : Finished with polyvinyl alcohol,

Po ¢ Paste without polymer emulsion.
Transfer printed samples on vpagesiyh-I4%, 154157

..

As seen from these values, cotton and its blends with
polyester when finished showed an increase, though not marked,
as observed in dye I, in the transfer printing ability than
the corresponding unfinished fabries. 100 percent polyester
fabric showed no change in the transfer printing ability after
finishing. The synthetic polymer emulsion as finish did net
have any influence to improve the transfer printing ability
of polyester. Finished polyester:cotton (67:3%) blend had
an improved transfer printing ability but not comparable to
400 percent polyester. PFinish polyvinyl acetate and acrylic

emilsion showed some (though small) influence for improving
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the transfer printing ability. Polyvinyl alcochol did not show

muich influence for imﬁroving the transfer printing ability.

These results thus had a similar trend as that of dye 1.
To increage the transfer print ability on 100 percent polyester
and to improve the transfer print sbility of 100 percent cotton
and its biends wilth polyester, the polymer emulsion was then
incorporated in the printing paste, the results of which are

discussed in the next section (ii).

ii. The’influence of varying synthetic polymer emulsion in
paste on the transfer printing ebility for different

fabrics.

Since there was very little influence of the synthetic
polymer emilsion as finish on the transfer printing of dye 11,
it was thought to varify the influence of synthetic polymer
emulsion when used in the paste. The fabrics used for transfer
printing were thus unfinished while the three synthetic polymer
emulsions were incorporated in the printing paste separately.
These were studied and their relative transfer printing abili-
fies were compared with those of paste without any synthetic
polymer emulsion. The data is presented in Table 9 and shown

graphically in Figure 8.

411 the fabrics showed higher transfer printing ebility
when printed with paste containing synthetic polymer emulsion
than when printed with paste not containing synthetic polymer

emulsion.



Table 9. Data on relative transfer printing number (for
dye II) of different fabrics printed with vary-
ing content of the paste. '

Fabric % Fiber Relative transfer printing
code Content pumb ers
PE .. COT Po/Fo P1/Fo P2/ Fo P3/Ro
A - 100 0.75 1.1 1.4 4
B 50 50 2.5 4 5 6
C 67 33 3 ) 7 8
D 100 - 8 9 10.5 12

COT : Cotton

TE : Polyester .

Po : Paste without a synthetic polymer emulsion.

P1 : Paste with acrylic emulsion.

P2 : Paste with polyvinyl acetate.

P3 ¢ Pagt® with polyvinyl alcohol. °

Fo : TUnfinished fabric. '

Transfer printed samples on pages(g§~tuﬂ

100 percent cotton printed with pasée containing polyvinyl
alcohol and 50:50 polyester:cotton printed with paste containing
acrylic emulgion had the same relative transfer number 4. Cotton
fabries printed with paste containing polyvinyl alcohol showed 2
little more transfer printing ebility than 67:33 polyester:cotton
“printed by a paste without any synthetic polymer emulsion. 67:33
polyester:cotton printed with paste containing polyvinyl alcohol
and 100 percent polyester printed by paste without any synthetic

'@biyﬁ@f" emulsion showed the same relative transfer printing

ability.
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TRANSFER PRINTED SAMPLES
OP COTTON FABRICS UNFINISHED (Fo) - DYE

TRANSFER PRINTED SAMPLES
OF COTTON FABRICS FINISHED WITH ACRYLIC
EMULSION (F1) - DYE 11



TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (50:50) FABRICS UNFINISHED
(Fo) - DYE 11

TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (50:50) FABRICS FINISHED
WITH ACRYLIC EMULSION (F1) - DYE 11



TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (67:33) FABRICS UNFINISHED
(Fo) - DYE II

TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (67:33) FABRICS FINISHED
WITH ACRYLIC EMULSION (F1) - DYE 11

un



TRANSFER PRINTED SAMPLES
OF POLYESTER FABRICS UNFINISHED (Fo) - DYE 11

TRANSFER PRINTED SAMPLES
OF POLYESTER FABRICS FINISHED WITH
ACRYLIC EMULSION (F1) - DYE 11



148

The influence of the synthetic polymer emulsion to improve
the transfer printing ability by incorporating ﬁhem in the
printing paste was similar in trend for all the fabrics but it
varied in its degree of improvement. ZPolyvinyl :alcohol showed
a marked influence for improving the transfer printing ability.
Polyvinyl acetate showed intermediate and acrylic emulsion
showed less influence. When these synthetic polymer emulsions
were used as a finish they did not show much influence o

increase the transfer printing ability.

The results of dye II showed that the synthetic polymer
emulsions when used either as a finish in the paste 4id not
improve ag much transfer print ability of fabric as they did
for dye I. Thus a combined use of the synthetic polymer
emulsion as a finish and in the paste was tried to get improved

transfer print sbility, as explained below (iii).

iii. The influence of using synthetic polymer emulsion as a
finish and as a component in the paste on the transfer

printing ability for different fabrics.

In this part of work, different finigh/paste cowmbinations
were used. The fabrics were finished with one synthetic polymer
emilsion and printed by the three pastes containing different

polymer emulsions while one paste was without a polymer emulsion.

The data has been given in Tables 10 to 12 and presented

graphically in Figures 9 to 11.



(a) The dats for the fabrics finished with acrylic
emilsion and printed with three different pastes each contain-
ing one polymer emulsion and a paste without a synthetic polymer

emilsion have been given in Table 10 and Figure 9.

The data on the transfer print ability of all the finished
fabrics printed with pastes containing a synthetic polymer

emulsion when compared with the data of the finisghed fabrics

-

printed with paste not containing a synthetic polymer emulsion

showed increased transfer printability for all the fabrics.

Table 10. Data on relative transfer printing number of
fabriecs finished by acrylic emulsion () having
varying fiber content printed with varying
contents in paste. '

Fabric % Fiber Relative transfer printing
code Content num ers
~ PE coT Po/F1 P11/ P2/™ P34F1
A - 100 1o4 4 5 . 6
B 50 50 3.5 6 8 8.5
c 67 33 4.5 1 9.5 10
D 100 - 8 9 10.5 12
coT : Cotton.
PE : Folyester.
Fo Paste without a synthetic polymer emulsion.

s w8

21
P2 Paste with polyvinyl acetate.
P3 ¢ Paste with polyvinyl alcohol.

| Finished with acrylic emulsion.
Transfer printed samples on pages [4g- 167

Paste with acrylic emulsion.

£y
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100 percent cotton fabric printed with paste containing
polyvinyl alcohol and 50:50 polyester:cotton printed with
paste containing acrylic emulsion showed the same transfer

printability.

100 percgnt cotton finished w&th acrylic emulsion and
printed with paste containing polyvinyl alcohol showed more
transfer printability than 67:33 polyestef:cotton finished with
acrylic emuléion and printed with paste nof containing a

synthetic emulsion.

50:50 polyester:cotton printed with paste containing poly-
vin&l acetate and 100 percent polyester printed by paste without
any synthetic polymer emulsion showed the same relative transfef
print ability. Such a resﬁlt was due to the fabric being have
mede first receptive to thevdisperse dye and then it was
transfer printed with a pasfe containing a synthetic polymer

enmulsion.

(b) The data on the transfer print ability of fabrics
finished with ﬁokyvinyl acetate and printed with three diff-
erent pastes each containing a synthetic polymer emulsion and
with a paste not containing polymer emulsion hag been given

in Table 11 and PFigure 10.

The transfer print ability of all the polyvinyl acetate
finished fabrics- was more when printed with paste containing

synthetic polymer emulsion than when printed with paste not
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containing synthetic polymer emulsion which showed a similar

trend as the febrics finished with acrylic emulsion.

Table 11. Data on relative transfer printing number of
" febrics finished by polyvinyl acetate (F2)
having varying fiber content printed with
varying content in paste.

Pabric % Fiber Relative transfer printing
code Content - nub ers
PE coT Po/F2 P1/F2 P2/®2 P3/F2
A - 100 2 3 6 7
B 50 50 4 5¢5 T 8.5
c 67 $ 33 5 6 8 9.5
D 100 - 8 9 10.5 12

coTr ¢ Cotton,

PE Polyester.

Po Paste without a synthetic polymer emulsion.
P1 : Paste with acrylic emulsion. ‘

P2 Paste with polyvinyl acetate.’

P3 - Paste with polyvinyl alcohol.

P2 : TFinished with polyvinyl acetate.

‘Pransfer printed samples on pages ITY-(S7

50:50 polyester:cotton printed with paéte containing

(1]

e

»e

.0

polyvinyl alcohol showed the same transfer print ability as
100 percent polyester printed with paste not containing

synthetic polymer emulsion.

(¢) The data presented in Teble 12 and Figure 14 shows
the transfer printing ability of fabrics finishéd with poly~-

vinyl alcohol and printed with three different paste each

o3
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transfer printed samples
OF COTTON FABRICS FINISHED WITH
PV ACETATE (F2) - DYE 11

TRANSFER PRINTED SAMPLES
OF COTTON FABRICS FINISHED WITH
PV ALCOHOL (F3) - DYE 11



TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (50:50) FABRICS FINISHED
WITH PV ACETATE (F2) - DYE 11

TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (50:50) FABRICS FINISHED
WITH PV ALCOHOL (F3) - DYE 11

S 5"

|
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TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (67:33) FABRICS FINISHED
WITH PV ACETATE (F2) - DYE 11

TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (67:33) FABRICS FINISHED
WITH PY ALCOHOL (F3) - DYE 11



TRANSFER PRINTED SAMPLES
OF POLYESTER FABRICS FINISHED WITH
PV ACETATE (F2) - DYE 11

TRANSFER PRINTED SAMPLES
OF POLYESTER FABRICS FINISHED WITH
PV ALCOHOL (F3) - DYE 111
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containing one polymer emulsion and a pagte without any synthe-

tic polymer emulsion.

[

The results showed that all the polyvinyl alcohol finished

fabrics had increased transfer print4ability when printed with

paste containing synthetic polymer emulsion.

Table 12. Data on relative transfer printing number of
fabrics finished by polyvinyl alcohol (¥3)
having varying fiber content printed with
varying contents of the paste.

Va

Tabric % Fabric Reiative transfer printing

code Content numbers

PE COT Po/F3 P1/F3 P2/F3 P3/F3

A - 100 - 1 1.7 3 - 5
B 50 50 3 4 5 7.
¢ 67 33 3.5 5.5 T.5 8.75
D 100 - 8 9 10.5 12

coT : Cotton.

PE : Polyestef.

Po : Paste without a synthetic polymer emulsion.

P1 : Pagte with acrylic emulsion,

P2 + Pagte with polyvinyl acetate.

P3 Paste with polyvinyl alecohol.

F3 : Fabrics finished with polyvinyl alcohol.

Transfer printed samples on pages (Sy-IS7

50:50 polyester:cotton finished with polyvinyl alcohol

and printed with paste containing polyvinyl alcohol did not

show transfer printability egqual to that of 100 percent’

polyester finished with polyvinyl alcohol and printed with
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paste not containing synthetic poly&er emulsion as shown by
50:50 polyester:cotton similarly printed but finished with
acrylic emulsion/polyvinyl acetate. This could be due to the

£ilm forming nature of the finish used.

The results of using synthetic polymer emulsions as finish/
paste combinations éf dye 1T when compared to those of aye I
showed that in dye II the 100 percent cotton fabrics could not
attain transfer print sbility equal to that of 100 percent
polyester fabrics, however 50:50 polyester:cotton did obtain
transfer print ability equal to that of 100 percent polyester
fabric, This limitation could have been due to dye II having

a higher subl%mation fastness than dye I.

-

All the finish/paste combinations though did not show the
gsame result, showed increased(tfansfer print ability for all
the fabrics as compared to when the synthetic finish polymer

emlsion when used in paéte separately.

The finish/paste combination which gave the optimum
increased transfer print sbility was acrylic emulsion/polyvinyl

acetate as finish and polyvinyl alcohol in the paste.

Washing fasthness of the samples finished with acrylic
emulsion and printed with paste containing polyvinyl alcohol

was carried out.
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Durability of the prints-to mild soap washing for dye 11,

The washing fastness of the samples finished with acrylic
emulsion and printed with paste containing polyvinyl alcohol
was checked in order to know whether the disperse dye is
appropriately held by the fiber/fiber blend. These results are
given in Table 13 and presented graphically in Figure 12.

Table 13, Dursbility of the transfer printed samples
to mild soap washing for dye II.

Finish Fo Po ™ ™
Fabpi Before After Before After
i Woshing  'Washing Washing = Washing
A 4 1.5 6 4
B 4 8.5 7
-C 3 7 10 8
b 12 12 12 12

The data showed that there was a loss df colour in un-
finished 100 percent cotton and its blends with polyester on
washing, while 100 percent polyester showed nho colour loss.
The increase in polyester content of the fabric increased the
colour retention after washing. The acrylic emulsiofi®
finighed fabrics showed better retention of colour on washing,
and this was more so with 100 percent cotton fabric, which

showed good colour retention after washing when finished.

The finished fabrics ghowed better colour'retention after
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FIG. 12 DURABIITY OF THE TRANSFER PRINTED

SAMPLES TO MILD SOAP WASHING - DYE-TT
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waghing, éskthe finish must have assisted the dye penetration

into the fabric.

(¢) Results and discugsion for dye IIT - Navilene

Scarlet RR.

In this section the transfer printing results of dye III
are glven. Dyé IT which had & higher sublimation fastness
than dye I showed lower transfer printing ability even after
using the synthetic polymer emulsion as a finish or in the
paste or as finiéh/paste combination, so dye IIT with a sub-
limation fastness higher than dye II was used to check whether
the results of dye II obtained, were due tb the higher sub-
limation festness of that dye or that the synthetic polymer
emulsions d4id nét have their influence for improving the

trangfer printing results for dye III have been given as:

i. The fnfluence of varying finishes on the fabrics on

the transfer printing ability.

ii, The influvence of varying synthetic polymer emulsions
in paste on the transfer printing abllity for 4iff-

erent fabrics.

iii. The influence of using synthetic polymer emulsion
as a finigh and as a component in the paste on the

transfer printing ability for different fabrics.
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i. The influence of varying finishes on the fabrics on the

transfer printing ability.

The fabrics used were finighed with the synthetic polymer
emulsions and were studied along with the unfinished fabrics
for their relative transfer printing ability. The data regarding

these is presented graphically in Figure 13 and given in Table 14.

The general trend of the influence to increase the transfer
printing ability for all the fabrics was similar to dye I and
dye II but the influence was marginal, due to the higher sublime-

tion fastness of the dye.

Table 14. Data on relative transfer printing number of diff-
erent fabrics at varying finigh treatments.

Fabric % Fiber Relative transfer printing
-code Jontent . numb ers
TE GOT  Fo/Po /2o F2/Po  F3/Po
A - 100 0.95 1.5 1.5 0.75
B 50 50 1 2 2 1
C 67 33 1.5 2.5 2.5 1.5
D 100 - 5 5 5 5

COT : Cotton.
PE : Polyester.

Fo ¢ Unfinished.
| : TFinished with acrylic emlsion. :3%
F2 ¢ TRinished with polyvinyl acetate 5°.}

%3 BN

3 : Finished with polyvinyl alcohol .5, .
Po : Paste without synthetic polymer emulsion.

Transfer prlnte& samples on pages (69-172,11g~18¢
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FrG. 18  JNFLUENCE OF VARYING FINISHES IN FABRICS

RELATIVE TRANSFLR PRINTIN G NUMBERS

ON TRANSFER PRINI/ING ABILITY of DYE-TT
FOR D/IFFELENT FABR/CS

| { i 1

o f-xe) g7 too PoLYSTEEL
fo0 50 33 6 COTTON
£ABL/C-A LABRIC-B FABRIC-C FABRIC-D

O——0Q UNEINISHED
B—— ACRYLIC FINISHED
Ut DV ACETAJE FIR SHED

A8y PV ALCOHOL FIN/SHED
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Acrylic emulsion and poLyviayl’aoe%ate showed relatively

more influence for improving the transfer printability than

polyvinyl alcohol.

100 percent cotton finished with acrylic emulsion and
polyvinyl acetaté and unfinished 67:3%% Polyesfer:cotton showed
the same relative transfer printing ability. The relative
transfer printing ability of unfinished and finished 100 per-

cent polyester was the same showing no influence of finisgh.

(¢) ii. The influence of varying synthetic polymer emulsion
in paste on the transfer printing sbility for diff-

erent fabrics.

The fabrics used were unfinished. The three synthetic
polymer emuilsion were incorporated in the printing paste
separately and were studied for their relative transfer
printing ability along with the paste without any synthetic
polymer emulsion. The data ié presented in Table 15 and

shown greaphically in Figure 14.

The general trend of the result was similar in dye I
and II. The influence of the synthetic ﬁolymer emulsion on
paste fér increasing the transfer printing ability was speci-
fically obgserved in 100 percent polyester fabrics as compafed

to the other fabrics.
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Data on relative transfer printing number (dye III)

Table 15,
- of different fabrics printed with vary ing content
of the paste. '
Fabric % Fiber Relative transfer printing
code Content pumb ers
PE coT Po/Fo P1/Fo P2/Fo P3/Fp
! - 100 0.75 0.75  0.75 1.5
B 50 50 1 1 1.5 2
C 67 33 1.5 1.75 2 3
D 100 - 5 6 6 8
comT Cotton.
PE : Polyester. )
Po ¢ Paste without a synthetic ﬁolymer emulsion.
P1 : Paste with acrylic emulsion,ibﬁ}.
P2 : Pagte with polyvinyl acetate 2. .
b3 :. Paste with polyvinyl alecohol .:..;.
Fo ¢ Unfinished febrics.
Transfer printed samples on pages i6g-172

100 percent cotton printed by paste with polyvinyl alcohol

and 67:3%3% polyester:cotton printed by paste without any synthe-

tic polymer emulsion showed the same relative transfer printing

number. From all the three synthetic polymer emulsions used

polyvinyl alcohol showed the influence for increasing the

transfer printing ebility of all the fabries.

The results of dye IIT showed that the synthetic polymer

emulsion when used either as a finish on the febric or as a

paste it improved to some extent the transfer print ability

but not comparsble to that of dye I and dye IL.

i
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TRANSFER PRINTED SAMPLES
OF COTTON FABRICS UNFINISHED (Fo) - DYE 111

TRANSFER PRINTED SAMPLES
OF COTTON FABRICS FINISHED WITH ACRYLIC
EMULSION (F1) - DYE 111



TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (50:50) FABRICS UNFINISHED

(Fo) - DYE 111

TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (50:50) FABRICS FINISHED
WITH ACRYLIC EMULSION (F1) - DYE 111
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TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (67:33) FABRICS UNFINISHED

(Fo) - DYE 111

TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (67:33) FABRICS FINISHED
WITH ACRYLIC EMULSION (F1) - DYE 111
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TRANSFER PRINTERSAMP EES
OF POLYESTER FABRICS UNFINISHED (Fo) - DYE 111

TRANSFER PRINTED SAMPLES
OF POLYESTER FABRICS FINISHED WITH
ACRYLIC EMULSION (F1) - DYE 111
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In dye I and dye II, when the synthetié polyme% emulsion
was used as finish/pasﬁe coﬁbination gave increased transfer
printebility. So in dye III, improvement of the transfer
printing gbility was attempted by using the.synthetic polymér
emulsion ag a finish/paste in combihation, the results of which

have been given in the following sub-section (iii).

iii. The influence of the combined use of synthetic polymer
emulsion as a finish and in the paste on the transfer

printing ability of different fabrics.

The data on the transfer printing ability of fabrics, by
the combined use of each of the three synthetic polymer emul-
sion ag a finish and in the paste on the transfer pfintigg
ability of different fabrics have been given in Table 16 to 18
and figures 15 to 17. '

a. The data in Table 16 and Figure 15 are for the
fabrics finished with acrylic emulsion and printed with three
different pastes each containing one polymer-emulsion and

with a paste without any synthetic polymer emulsion.
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Table 16. Data oan relative transfer printing number of
fabrics finished by acrylic emulsion (F1)
having varying fiber content printed with
varying contents in paste.

Pabric % Fiber Relative. transfer printing

code Content .= o punbers

PE coT Po/F ,P1/F P2/ P3/

A - 100 1.5 2.5 2.5 3
B 50 50 2 3 3 3¢5
C 67 33 245 3.25 3425 4
b 100 - 5 6 6 8

COT : Cotton.

PE Polyester.

Fo : Paste without a synthetic polymer emulsion.

P Pagte with acrylic emulsion.

P2 Paste with polyvinyl acetate.

P3 : Paste with polyvinyl alcohol.

b Finished with acrylic emulsion.

Transfer printed samples on pages ied- (R
The comparison of the data on the finished fabrics printed

with paste without any synthetic polymer emulsion and with

paste containing synthetic polymer emulsions showed that the

transfer printing ability of all the fabrics increased when

printed with pastes containing synthetic polymer emulsion.

100 percent cotton acrylic finished printed with paste

containing polyvinyl alcohol and 50:50 polyester cotton acrylic

finished printed with paste containing polyvinyl acetate and

acrylic emilsion showed the same relative transfer nunmber.
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(b) The data on the transfer printebility of the fabrics
finigshed with polyvinyl acetate and printed with three diff-
erent pastes, each containing one synthetic polymer emulsion
and with a paste not containing synthetic polymer emulsion has

been given in Table 17 and Figure 16.

Table 17. Data on relative transfer printing number of
" fabrics finished by polyvinyl acetate ( F2 )
having varyingtfibér content printed with varying
content in paste.

Fabric % Piber Relative transfer printing
code Content numb ers
B com Po/F2 T1/F2 P2/ F2 P3/R2
A - 100 1.5 2 .2 3
B 50 - B0 2 3 . 3 4
D 100 - 5 6 ) 8

coT : Cotton.

PE : TFolyeztsr.

Po : Paste without a synthetic polymer emulsion.
P1 : Paste with acrylic emulsion.

P2 : Paste with polyvinyl acetate.

P3 : Peaste with polyvinyl alcohol,

F2 : Finished with polyvinyl aoetaﬁei”

Transfer printed samples on pages 119~ 188

The results showed a similar trend to that of fabrics

finished with acrjlic enulsiony, as explainel in (ay above.

(¢) The data presented in Table 18 and Figure 17 showed
the transfer printing ability of fabrics finished with polyvinyl
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F/G. 16 JNFLUFNCE OF FIN/SH (P V ACETATE) ON

RELATIVE TRANSFER PRINTIN G NUITEERS

LA BROIE AND VALY ING SYNTHETIC POLYMER
FAIL STOK 2t PAS TF QN TRANMSFER LRINTING
ABILITY OF OYETT FOR DIEFFRLENT FABRICS

1 | } !

o 50 &7 1006 POLYESTER
160 50 33 6 CcoTTON
FdEL/IC-A4 FABRIC-B FdBL/IC- Fd4BL/-D

OO  W/THOU T POLYIER E/PULSION 1 PASTE
T ACPYLIC EfULSTON [N PASTE
Y PV ACF7ATE /N PASTE

LA LY ALCOHOL /N PASTE




178

TRANSFER PRINTED SAMPLES

OF COTTON FABRICS FINISHED WITH
PY ACETATE (F2) - DYE 111

TRANSFER PRINTED SAMPLES

OF COTTON FABRICS FINISHED WITH
PV ALCOHOL (F3) - DYE 111



TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (50:50) FABRICS FINISHED

WITH PV ACETATE (F2) - DYE 111

r0

TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (50:50) FABRICS FINISHED

WITH PV ALCOHOL (F3) - DYE 111

. A70
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TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (67:33) FABRICS FINISHED

WITH PV ACETATE (F2) - DYE 111

TRANSFER PRINTED SAMPLES
OF POLYESTER COTTON (67:33) FABRIC FINISHED

WITH PV ALCOHOL (F3) - DYE 111
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TRANSFER PRINTED SAMPLES
OF POLYESTER FABRICS FINISHED WITH
PV ACETATE (F2) - DYE 111

TRANSFER PRINTED SAMPLES
OF POLYESTER FABRICS FINISHED WITH
PV ALCOHOL (F3). - DYE 111

r0
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alcohol and printed with three different pastes each containing

a synthetic polymer emulsion.

The rgsults‘sh0wed that all the polyvinyl alcohol finished
fabrics had increased transfer printability when printed with
paste containing polyvinyl alcohol as compared to the corres-
ponding fabrics printed with paste not containing synthetic

polymer emulsion,

-

Table 18. Data on relative transfer printing number of
febrics finished by polyvinyl alcohol having
varying fiber content printed with varying
contents of the paste. |

Fabric % Riber Relative transfer printing
code Content nuub ers
PE coT Po/F3 P1/F3 P2/ 73 P3/F3
A bd 100 0075 0075 0-75 105
B 50 50 1 1 1.5 225
c 67 33 1.5 Y ) 2 3
D 100 - 5 6 6 8

BEOT = Cotton.

PE : Polyester.

Po : Paste without a synthetic polymer emulsion.
P1 : Paste with acrylic emulsion.

P2 : Paste with polyvinyl acetate.

P3 : Paste with polyvinyl alcohol.

3 : PFinished with polyvinyl alcohol.

Transfer printed samples on pagesl7%r§g]

Pastes containing acrylic emulsion and polyvinyl acetate
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[IG. 1T L ULERNCE OF FLIASH (P A4LEOHIL) ON

FABLIC AN D VAR Y IN G SYRTHETIE LPOL Y MER
EMULSTOK 14 PASTE QA TOANSELD PRINTING
ABUITY OF DYET FOR DIFFELENT FABLICS

~
!

g -
5’ e
4 _—
3 e
2 -
/ - B _
| : i i {
o 50 67 |06 POLYESTER
1046 50 33 0O CoO77N
A8/ C- 4 FABE/C- B FABRIC-C  FABRL/C-L

O———O  WITHOUT POLYMER LA7L/LSTON I, 487
D———f ALRYLIC £E/742 810N JK LAY STE
WX PV ACETAIE N ST E

LB PV ALCOHOL IN PG S5TE
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d1id not muach help in increasing the transfer printability for

all fabrics except 100 percent polyester.

The results showed that the polyvinyl alcohol when used as
a finigh could not increase %he transfer printing gbility of
fabrics even tho;gh the pastes used contained éynthetic polymer
emulsion; this was moré go in this dye III ag it hed a higher

sublimation fastness than dye I and dye II.

The relative transfer printing ability of 100 percent
-cotton and its blends with polyester printed with paste contain-
ing synthetic polymer emulsion was not the same as 100 percent
polyester printed with paste without a synthetic polymer emul-
sion, as was seen in the‘results of dye I and dye II. Such a
result was seen as the sublimation fastness of dye III was

higher than that of dye I and dye JI.

The relative transfer printing ability of all the fabrics
was lower in dye 1II when compared to the results of dye I and
dye II. The samples of the fabrics finished with acrylic emul-
glon and printed with paste containing polyvinyl alcohpl were
checked for their durability to washing to see dye retention

of this dye having a higher sublimation fastness.

Durability of prints to mild soap washing for dyve I1I

The samples were washed in mild soap and dye retention
after washing was assessed with standards and compared with
those values before washing. These are given in Table 19 and

Figure 18.



Durability of the transfer printed samples to

Table 19. mild soap washing for dye III.
Finisgh Fo Bo ™ ™
Before After Before After
Fabric Washing Weashing Washing Washing
_ A 1.5 - 3 0.75
B 2 1 3¢5 2
¢ 3.0 2.75 6 5
D 8 8 8 8
£
Fo : Unfinisghed.

i} :+ . Finished with acrylic emulsion.

The results showed that untreated 100 percent cotton and
its blends with polyester showed loss of colour after washing,
whereas 100 percent polyester showed no loss of colour. Gologr

retention for 100 percent cotton after washing was nil or little.

The polyester content of the fabric and also the finish
cotton helped in colour retention. For the finished fabrics,

the colour retention improved for polyester:cotton blends.

Unfinished 100 percent cotton fabrics sﬁowed no colour
retention on waéhing as cotton was not much receptivé to the
disperse dye or the dye has‘been superficially deposited,
which washed out. The application of finigh did help to
increase the dye retention as the finish helped the dye

penetration resulting in better dye retention.
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FIG. 18 DURABILITY OF THE TRANSFEL PRINTED
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Teble 20. Statistical analysis of the relative transfer
printing numbers of dye I for fabric A (100 per-

cent cotton).

i87

Finish Fo MR F3 Xi 3]
: J
Paste
Po 2 7 9 3 21 143
P1 2.5 9 9.5 5 26 202.50
P2, 4.0 11 9.5 5 29.5  252.25
P3 6 13 12.5 8 39.5  425.25
X3 14.5 40 40.5 21 116.0
S x4 62.25 420  417.75 123 1023
Analysis of variance
S 4af - 38 " M8 F
Pinish r-1=73 131.8 43,9 91 .45
Paste C t-1=3 .45.8 15.2 131,66
Error (r=1) (t=1) = 9 4ot 0.48
Total rt -1 =15 ~ 182.0
Fo : Unfinished fabrics. ‘
™ : PRinished with acrylic emulsion.
F2 : PRipnished with polyvinyl acetate. -
F% : TPinished with polyvinyl alcohol.
" Po : Paste without a synthetic polymer emulsion.
P1 : Paste with acrylic emulsion. '
P2 Pagte with polyvinyl acetate.
P32

Paste with polyvinyl alcohol.
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Table 21. Statistical analysis of the relative transfer printing
numbers of dye I for Ffabric B (50:50 Polyester:cotton).

4

ini ¥ 7 7 Xi 2 .
Finish 0 | F2 5] i 53:)( i
Paste
Po 5 8 9.5 8 30,5 243,25
P1 6 13 12.5 9 40.5 442.25
P2 9 14 1% 9.5  45.5. 536 .25
P3 10 16 16 10 52 712.00
X3 30 51 51 36.5 168.5
= 54 242 685 671.5  335.25 1933.75

1

Analysis of variance

af - 88 M3 B
Paste t -1 =3 61.68 20.56 13.70
Error (r-1)(t-1) = 9 13.51 1.5
Total 5 - 1 =15
Fo : Unfinished fabrics.
™ : Rinished with acrylic emulsion.

B2 : Fipished with polyvinyl acetate.

F3 : PFinished with polyvinyl alcohol.

Po : Paste without a synthetic polymer emulsion.
P1 : Paste with acrylic emulsion. -

P2 : Paste with polyvinyl acetate.

P% : Paste with polyvinyl alcohol,



Taeble 22. BStatistical analysis of the relative transfer printing
numbers of dye I for fabric ¢ (67:3%3 polyester:cotton)
Finish gy P ¥2 F3 x EX
Pasgte
Po 9 9.5 10 9 37.5 352.25
P1 10 14 13 12 49 609
P2 12 16 15 14 57 821
P3 16 18 18 16 68 1160
Xj 47 575 56 51 211.5
;_:_‘f'g 581 866 .25 818 - 6T7 2942 ,25
Analysis of variance
‘ ar ss MS P
Finish (- 1)=3 17 .30 5.76 10 .66
Paste (6 - 1)=3 124.%0 41.43 76.72
Error (r=1) ($=1) = 9 - 4,89 = 0.54
Total rt-1=15
Fo : Unfinished fabrics.
1 : PFinished with acrylic emulsion.
F2 : PFinished with polyvinyl acetate.
F3 Pinished with polyvinyl alcohol.
Po : Paste without a synthetic polymer emulsion.
P1 : Pasgte with acrylic emulsion.
P2 : DPaste with polyvinyl acetate. -
P3 : Paste with polyvinyl alcohol.
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Table 23, . Statistical analysis of the relative transfer printing
‘numbers of dye I for fabric D (100 percent pquéster).

Finish Fo 1 F2 3 Xi %%x“ﬁ
Paste

Po 10 . 10 10 10 40 400

P1 20 .20 20 20 80 1600

P2 20 20 20 20 80 1600

B3 20 »20 »20 >20 80 1600

X3 - 70 70 .70 70 280

Z, ' B )
Z % 1300 1300 1300 1300 5200

Analysis of variance’

af - . 8s Ms F
Finish (p=-1) =3 0 0 0
Paste (t-1). =3 300 100 ® >
Brror (z=1) (£=1) = 9 0- 0
Total rt -1 =15
Fo : Unfinished fabriecs.
"™ : Pinished with acrylic emulsion.
F2 : Finished with polyvinyl acetate.
3 : PRFinished with polyvinyl alcohol;

Po : Paste without a synthetic polymer emulsion.

P1 : Paste with acrylic emulsion.
P2 : Paste with polyvinyl acetate.
P3

Pagte with polyvinyl alcohol. '
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Table 24. Statistical analysis of the relative transfer
printing numbers of dye II for fabric A
(100 percent cotton).

Finish g, ™ F2 F3 Xi < x5j
J
Paste
Po 0.75 1.4 2 1.0 5.15 7452
P1 1.1 4 3 1.7 9.8 29.1
P2 1.4 5 6 3 15.4 . 71.96
P3 4 6 7 5 22.0 126
Xj ‘ 7.25 16.4 18 10.7 52.35
= x4 19.73 78.96. 98 37.89 . . 234.58
Analysis of variance
.df A_ﬂ{ﬁ‘~__ss.nv,4. MS - F
Finish S (e-1) =3 1872 6.24 11.55
Paste (t-1) =3 39.65 13.2 24 4
Error (r=1) (=-1)= 9 4.9% 0.54
Total . . rt-1=15
Fo = Unfinished febries. = ’
F1 = PFinished with acrylic emulsion.
F2 = Finighed with pelyvinyl acetate.
F3 = UFinished with polyvinyl alecohol.
Po = DPagte without a synthetic polymer emulsion.
P1 = DPaste with acrylic emulsion.
P2 = Paste with polyvinyl acetate.

P3 = Paste with polyvinyl alcohol,.
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Table 25. Statistical analysis of the relative transfer
printing numbers of dye II for fabric B
(50:50 polyester:cotton).

Finish g, F F2 ¥3 Xi s x5
J
Pagte
Po 2.5 3.5 4 3 13.0 43,50
P1 . 4 6 5.5 4 19.5- 98,25
P2 5 7 T 5 24.0  148.00
P3 6 8.5 8.5 8 31.0 244 .50
X3 17.5  25.0 25.0 20 87.5
..\E.x’fij 83.25 169.50 167.5 . 114 .. . 534,25
. Ansx.iys“:/i:s: of variance
Finigh {z-1) =3 10.55 3.5 11.66
Paste (t-1) =3  48.04 16.0 5343
Error (r=1) (t-1) = 9 2.85 .3
Total -~ = rt-1=15"" "
Fo = Unfinished fabries.
™M = PFinished with acrylic emulsion,
F2 = PFinished with polyvinyl acetate.
F3 = TPFinished with polyvinyl alcohol.
Po = DPaste without a synthetic polymer emulsion.
P1 = 7Paste with acrylic emulsion.
P2 = Paste with polyvinyl acetate.

P3 = Paste with polyvinyl alcohol.
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Table 26. Statistical analysis of the relative transfer
printing numbers of dye II for fabric C
(67:3% polyester:cotton).

Finish- g M 72 F3 Xi %?)313
Pagte - - T
Po 3 4.5 5 3.5 16.0 66,50
P2 T 9.5 8 745 32.0  259.50
P3 8 10 9.5 8.75 36.25 330.81
.. '
CEXN 147 259.50 215.25 175.31. 797.06
. Analysis of variance .
-ooaf - - 38 MS by
Finish (r-1) =3 " 9.3 3.1 25
Paste (t-1) =3 60.97 20.3 156
Error (z=1) (t-1) = 9 1.19 0.13
Total .irtuéyfj.sliﬁ
Fo = Unfinished fabries.
1 = DPFinished with acrylic emulsgion.
F2 = PRinished with polyvinyl acetate.
73 Finished with polyvinyl alcohol,
Po = DPaste without a synthetie polymer emulsion.
P1 = DPaste with acrylic émulsion.
B2 Paste with polyvinyl acetate.
P3 = DPaste with polyvinyl alcohod.
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Teble 27. Statistical anaiysis of the relative transfer printing
numbers of dye II for fabric D (100 percent polyester)

Finish Fo . ™ 2 3 Xi S att
J
Paste

Po 8 8 8 8 32 256
P1 9 9 9 9 36 324
P2 . 10.5 10.5 10.5 10.5 42 441
P3 12 12 12 12 48 576
Xj 39.5 39,5 39.5 39.5 158

\:gxﬁg 399.25 399,25  399.25  399.25 1597

Analysis of variance

af - 88 MS E
Finish (p-1)=73 0 0 0
Paste (t-1) =3 37 18.3 oC
Error (r-1) (£-1) = 9 0 ‘ 0
Total rt - 1 = 15

Fo : Unfinished fabrics. .

P : Pinished with acrylic emulsion.
F2 : PFinished with polyvinyl acetate.
T8 : Fipished with polyvinyl alcohol.

Po : Paste without a synthetic polymer emulsion.
P1 : Paste with acrylic emulsion.
P2 : Pagte with polyvinyl acetate.

P3 : Paste with polyvinyl alcohod.
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Table 28. Statistical analysis of the relative transfer printing
of dye III for faebric A (100 percent cotton).

Finish Fo | D 3 Xi SLKZU
i
Paste

Po O 0.75 1.5 - 1.5 0.75 4.5 5.62
P1 075 2.5 2 0.75 6 11.37
P2 0.75 2.5 2 0.75 6 11.37
3 1.5 3 3 1.5 9  22.5
X3 3.75 9.5 8.5 3.75 25.5
= x4 3.93  23.75  19.25 3953 50.86
i

Analysis of variance

i af ss MS F
Pinigh (r - 1) = 3 7.0 2.3 138.3
Paste (t -1) =3 2.7 0.9 15
Error (r=1) (t=1) = 9 0.56 0.06

Total rt -~ 1 =15 10.26

Fo : Unfinished faebrics.

1, : PFinished with acrylic emulsion.

F2 : Finished with polyvinyl acetate.

F3 : TPFinished with polyvinyl aleohol.

Po : Paste without a synthebic polymer emulsion.
P1 : Paste with acrylic emulsion.

P2 : Paste with polyvinyl acetate.

P3 : Paste with polyvinyl alcohol.
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Tablevég. Statistical analysis of the relative transfer printing
nurbers of dye III for febric B (50:50 polyester:cotton)

Finish Fo 7 ) 73 Xi %X?'*j
Paste
Po o 2 2 1 6 10
P1 1 3 3 1 . 8 20
P2 1.5 3 '3 1.5 9 22,50
P3 2 3.5 4 2.5 12 %8,50
X3 5.5 11.5 12 6.0 35 91.00
S .
=X 8,25 34.25 38 10.5 91.00

Analysis of variance

ar 88 MS F
Finish (r - 1) =3 9,12 3,04 43,42
Paste (t = 1) =3 475 1.58 22.57
Error (=D (t=1) = 9 9.63 0.07

. Total rt - 1 = 15 14.50

Fo Unfinished febrics.

F1L : PFinished with acrylic emulsion.

Finished with polyvinyl acetate.

F3 : TFinished with polyvinyl alcohol.

Po : Paste without a synthetic polymef enulsion.
P1 : 7Paste with acrylic emalsion. '

.

Fxf
AV}
.e

P2 Paste'with‘polyviayl acetate.
P3 : Paste with polyvinyl alcohol.
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Table 30, Statistical analysis of the relative transfer printing
nurbers of dye III for fabric G (67:33 polyester:cotton)

Finish Fo 7 T 3 Xi =)

: ‘ 3
Paste

Po 1.5 2.5 2.5 1.5 8 17

P1 1.75 3.25 3.25 1.75 ' 10.0 27.24

P2 2 3,25 3,25 2 10.5 ©  29.12

P3 3 4 45 03 14.5 54 .25

13 8.25 1%.0 13.50 8.25 43.0

:gxﬁi 18.%1  4%.37  47.62  18.%1 127 .61

Analysis of variance

arf Ss MS 13
Finigh {r-1) =73 6.3 2.1 105
Paste (t - 1) =3 5.6 1.8 90
Brror (r=1)(t=1) = 9 0.2 - 0.02
Total rt - 1 = 15
Fo : Unfinished fabrics.
P : Pinished with acrylic emulsion.

F2 ¢ TPinished with polyvinyl acetate.

3 : Finished with polyvinyl alcohol, )

Po 3 Paste without a synthetic polymer emulsion.
P4 : Paste with acrylic emulsion.

P2 : Pagte with polyvinyl acetate.
"P3 : DPaste with polyvinyl alcohol.
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Table 31. Statistical analysig of the relative transfer printing
numbers of dye III for febric D (100 percent polyester).

Finish To b F2 73, Xi = xHij
3
Paste

Po 5 5 5 5 20 100
P1 6 6 6 6 24 144
P2 6 6 6 6 24 144
P3 8 8 8 8. 32 256
3 25 25 25 25 . 100

=xy 161 161 161 161 644

Analysis of variance

ar SS M8 F
Finish (r = 1) =3 0 0 0
Paste (t -1) =3 19 6.3 N -
Brror (x-1)(t-1) = 9 0 ‘ 0
Total rt -1 = 15

Unfinished fabrics.
P 1 DFinished with acrylic emulsion.

b
o

F2 : TMinished with polyvinyl acetate.
3 3 PFinished with polyvinyl alcohol.
Po : Paste without a synthetic polymer emulsion.

P1 ¢ Paste with scrylic emulsion.
P2 : Paste with polyvinyl acetate.
P3 : Paste with polyvinyl alcohol.



The comparison of graphical presentation in general

indicated the following:

1. Influence of fiber content of the samples on the transfer
printing was noted that as the polyester content increased,

the transfer printing ability of the fabrics increased.

2. infivence of the presence of finish for increasing the
transfer vrinting ability was there, for all the fabrics,
but this became less with the increase in the polyester

content of the fabrics.

3. Influence of gynthetic polymer emulsions in the printing
paste for increasing the transfer printing ability was

seen for all the fabrics.

Statistical analysis for dye I, IT and II1I

Statistical analysis of the data was done to study the.
corbined overall effect of the synthetic polymer emulsions
used as finish as well as in the paste by calculation the F

values. These are given in Table Nos.20 to 31.

It was thoughf to varify their significance, and therefore

are summarized 1n Table 32.

The F values of 100 percent cotton and 50:50 polyester:
cotton in two dyes (dye I and Dye III) out of three show that

the influence of Tinish was greater than the influence of



MSs
PE
coT

il

]

Mean-squaﬁe.
Polyester.
"Cotton.

050,

"Teble 32, Summary .of F (calculated) values
(from tables 20 to 31).
Fabric : _ Finish Paste
code PE coT s, F 7S F
ForlDie T A _
A - 100 43.9 91.45 15.2 31.66
- B 50 50 28,02 - 18.68 20.56 13,70
¢ . 67 33 5.76  10.66 41.43 76,72
D 100 - 0 0 100.00 Very high
For Dye 11 N
A - 100 6.24  11.55 13.2 24 o4
B 50 50 3.5  11.66.  16.0  53.3
c 67 3% 3.1 23.0 20,3  156.0
D 100 20, - o 0 12.3  Very high
For Dye III _ )
Ta - 100 2.3 38,3 0.9  15.0
B 50 50  3.04  43.4 1.58  22.5
o 67 33 . 2.1 105.0 1.8 %0.0
D 100 . - 0. 0 - 6.3 TVery high
F Table valuer Level :005; (3/9 d.ifs) .= 872
| Level .010, (3/9 d.f.) 6.99
Level .025, (3/9 d.f,)- = 5.08
Level (3/9 a.f.) = 3%.86
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paste; whereas in 67:3% polyester:cotton the influence of paste
is seen more than the influence of finish and in all the three
dyes.100 percent polyester show that the finish has no effect
and the paste has a,véry high effect on the traﬂsfer printing

ability.

t

It is seen that though the F values are very high and
although they cannot be directly compared with the data in the
tebles, and graphs, they show more or less a similar trend

and confirm the following points:

1. Synthetic polymer emulsions helped to improve the

trapsfer printing ability of the fabrics.

2. Synthetic polymer emulsions when used as a finish on

the fabrics influenced the cotton but not polyester.

3. Synthetic polymer emulgions when used in the paste
composition improved the transfer printing ability

of all the fabriecs including 100 percent polyester.

Thus it can be concluded that 100 percent cotton and its
blends with polyester would show good trénsfer print ability
if they are finished with & synthetic polymer emulsion and

then printed with a paste containing synthetic polymer

. emulsion.



