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Abstract— Foam dyeing is an attractive alternative to
traditional dyeing method due to potential environmental
benefits and supply chain saving. The main dyeing element
in this process is foam, using air instead of water to carry the
chemistry between fabric and dye. Development of an
environmentally friendly dyeing process with excellent color
depth and levelness is an effective strategy for solving
environment problem in traditional dyeing. The foam dyeing
of polyester with disperse dye has been studied as a less water
consuming and add on technology for dyeing. Foaming agent
(surfactant) and foam stabilizer were found to be main factors
in foam dyeing process. The comparative build-up properties,
dyeing properties and total consumption between foam
dyeing and conventional dyeing were assessed. The results
indicate in foam dyeing, dyestuff has better build-up
properties, the dyed fabric has excellent wash fastness,
rubbing fastness, sublimation fastness.
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. INTRODUCTION

As we know the dyeing of textile is traditionally relied on
water as solvent. If we consider Polyester as fabric for which,
the dye bath contains Disperse dye, chemical auxiliaries such
as acetic acid, dispersing agent, anti-migrating agent, and
water. The chemical auxiliaries are unfortunately used to
remain in the effluent and cause pollution. The wastewater
problem has become one of the most pressing issue in dyeing
of textiles, so in order to reduce this load, alternative method
has to be developed to restrict or avoid the use of water. Foam
technology in processing of textiles, as a low add on
technology, uses foam to apply chemicals and colorants to the
textiles, which results in large water and energy saving to the
replacement of water with air. The processing effect can
reduce 65-75% water compared with conventional water
consumption. Foam can be defined as a gas dispersed in a
liquid phase of another substance and may be in a state of
equilibrium or disequilibrium. Foam is an agglomeration of
cells separated by thin liquid lamellae, formed by gas
dispersed in the liquid and congregates to form bubbles. The
foam used for textile dyeing and finishing are invariably
generated from a dispersion of air in the agueous dyeing or
finishing liquor. Air has to be dispersed in a liquid, normally
water, in order to generate foam. This is usually done by
vigorous mechanical agitation. The air being either captured
from the atmosphere by the turbulence of the liquid or
injected under pressure [1, 2].

When such liquid is agitated, the entrapped air
bubbles rise to the surface and burst. If the liquid contains
surface-active agent, this is adsorbed on the surface of the
bubbles to form a film. As the bubbles break through the
liquid/air interface, a double film is formed. A foam lamella
consisting of two monomolecular films of surfactant and the
interlamellar liquid [2].

Il. MATERIAL AND METHODS

The object of project was to develop a standard method for
Foam dyeing with disperse dyes on polyester. This technique
can be used to reduce the water consumption. Foam dyeing
of textiles is a new and emerging area which needs
improvement and development.

A. Materials

100% polyester fabric has taken for a study with particular
are as follows,

| Sr.no | Fabric Particular | Parameters.

|1 | Material | 100% PET

(2 GSM 103

| 3. | Weave | plain

| 4 EPI 74

[ 5 PPI 64

B. Recipe

The recipe for foam dyeing is as follows,

|Sr.No_ | Chemical Name | Concentration | Purpose

1 1 Disperse dye 20gpl Use for dveing

‘ & | Dispersing ngent | Tgpl [ Emulsion

i' k A | Sodium dodecyl | 100/150/200¢ [ Foaming agent &
sulfate: Sodinm 2S0v3NNVASO gpl | stabiliser
oleate

i | 50:50/70:30/80:20 | |

| 4 Anti-migrating 2gpl Thickener

‘ agent

| S Acetic acid e/l
| |

C. Design of Experiment

Initially, the sample was tested by adding only SDS i.e.
Sodium dodecyl sulphate.
1) By using only SDS
Disperse dye- 2gm
Dispersing agent-  0.05gm
Anti-migrating agent- 0.1gm
Acetic acid- 2cc/lit

SDS- 0.5/1/1.5/2gm
X

Total volume = 100ml

Remaining water —

The dye and auxiliaries were taken with varying
concentration of foaming agent (SDS) from 0.5-2 parts with
interval of 0.5 parts and solution of 100ml was prepared.
After that with the help of mechanical stirrer foam is
generated at 800rpm for 2min. It was found that the SDS can
achieve excellent foam but, it lacks stability. The stability of
foam was very poor. To overcome this problem instead of
using only SDS we have taken combination of SDS and
sodium oleate at (50:50, 70:30 and 80:20). Sodium oleate is
used as a stabilizer for foam dyeing. It was found that the
stability of foam increases when both SDS and sodium oleate
are used for formation of foam. The samples were dyed in
three different solid shades (yellow, red and blue), by PAD-
DRY-CURE method.
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The trials were carried out as follows,
Trail rmber

Cuantity per 100 ml of
solution
S50 20
15
0
5
T30 15
il
15
EL]
S0 10
15
11 20
12 25

All experiments were performed on laboratory scale
horizontal padding mangle. Keeping same speed 40 rpm and
pressure 1.5 bar throughout the samples. Foam has to be
destroyed on the fabric shortly after it is applied, releasing the
dyeing liquor contained to take over as the transport medium.
This allows the reagents to penetrate and spread on the fabric
before any fixation treatment. The manner of destroying the
foam may vary according to the method of application and
depends on the actual conditions of use. The drying of
polyester is carried out at 80 °C. The fixation of dye has been
carried at 200-210 °C.
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11l. RESULTS

A. Color fastness to washing (ISO 105 C03)

36 foam dyed sample are undergone color fastness to washing
as per 1SO105 CO3.

From above figures, for all dye concentrations encouraged
results were achieved. The highest rating obtained is 5.

B. Color fastness to Rubbing. (1ISO105 X12)
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The results were quite excellent.

C. Color fastness to Sublimation (1ISO 105 A01)
Color fastness to sublimation has been carried out as per

1SO105 AO01.
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From above fig. we can see that color fastness to sublimation
is excellent at 150°C but at 210°C, the results were quite
disappointing.

D. Computer Colour Matching (CCM)
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IV. CONCLUSIONS

We have carried out foam dyeing of polyester by using
disperse dye from above results we can conclude that
considerable amount of water can be saved by foam dyeing
technique (up to 70- 80%). Sodium Dodecyl Sulphate is used
as foaming agent because of its good foam forming ability. If
the concentration of foaming agent increases then, foam
viscosity and blow ratio increases, but stability decreases.
Hence, combination of SDS and SODIUM OLEATE gives
better foam forming ability as well as stability of solution
than using only SDS. In 80:20 concentration of (SDS
+SODIUM OLEATE) foaming agent we found higher blow
ratio as compared to 50:50 and 70:30 concentrations. Higher
the blow ratio lower will be the depth of shade. As blow ratio
increases the wet pick up decreases at same speed and
pressure. Lower the size of the bubble more will be the
stability of solution. From above research work 80:20
concentration gives better viscosity. Compared to
conventional technique foam dyed sample shows better
colour yield. Using foam dyeing technique effluent load can
be significantly reduced by using less chemicals. As per the
results obtained from this research work following optimized
recipe can be recommended for dyeing of polyester.

Dye - X gpl
Foaming agent (SDS+ sodium oleate) — 100 gpl
Dispersing agent- 1gpl,
Anti-migrating agent- 2gpl,
Acetic acid - 2cc/lit.

More research work must be done in combination
shades along with different classes of dyes like Vat, Sulphur.
Also, in terms of blend dyeing, effluent load, water and
energy consumption.
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