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Abstract
TE 162485

In this investigation to develop and improve the process of multi-dyeing with natural dyes
for cottage industry, three colour shades were stressed, viz. green, brown, and black. Green shades
were obtained from a mixture of blue and yellow dyes, while brown and black shades were obtained
from a mixture of brown and blue dyes. Yellow and brown dyes were used with suitable mordants.
Chemical studies of plant dyes used were carried out. Optimum temperatures and times for dyeing
were determined, as well as effects of metal mordants on colour shades and wash and light fastness
of the resulting dyes. Blue dyes used in this study were from Hom and Indigo plants, and
fermented indigo paste from Sakolnakorn. Yellow and yellow-green dyes were from jack-fruit
heartwood, safflower, turmeric, Tewdaeng leaves, umbrella tree leaves, American cassia leaves, and
Saabsuea leaves. Brown dyes were obtained from Rokfah bark, neem tree leaves, Kradone bark,
and Takianhin bark.

Chemical analysis using spectroscopic and electrocoagulation techniques showed that
fermented indigo from Hom and Indigo plants contain 4-5% indigo, jack-fruit heartwood contains
8.6% morin, and the remaining plant parts giving yellow to brown dyes contain tannins together
with other non-tannin phenolics in the range of 7-37%, with Tewdaeng leaves, umbrella tree leaves,
Rokfah bark, Kradone bark, and Takianhin bark containing more than 10% tannins.

For dyeing process development tests, cotton yarn no. 10/1 was used, ‘while for large batch
dyeing tests, cotton yarn no. 10/1, 40/2, and hand-spun yarn were used. Pre-d.yeing treatment was
done by cleaning (boiling for 1 hour) with soap and soda ash in the ratio of yarn: soap: soda ash:
water = 100:10:1:1000. Dyeing baths were obtained by warming plant parts in water for 1 hour
(plant part: water = 1:100 to 1:5 w/v) followed by straining. The dyeing proper was carried out
using yarn : dyebath ratio of 1:10 (w/v) and spectrocopic monitoring of dye adsorption for optimum
dyeing temperature and time. Investigation of effect of mordants (aluminium, copper, and iron) was

performed by using yarn: mordant solution ratio of 1:10(w/v) with mordant metal concentrations of

0.25-5% of yam. Mordnat treatment was done at 50-65°C for 30 minutes by pre-mordanting, co-

mordanting, and post-mordanting.



RDG4420009 TE ) o9
162485

It was found that optimum dyeing temperatures were 60-80°C except dyeing with Hom
and Indigo, which was done at room temperature with yarn:dyebath ratio of 1:10. For indigo dyeing
with sodium dithionite as reducer, yarn:water:indigo ratios of 1:10:0.1 to 1:10:4 were used at
moderate temperature. Hom-dyed and Indigo-dyed yarns from 3 assigned groups of weavers were
dyed 2-6 times. |

In multi-dyeing, dyeing yam:water:material ratios of 1:10:0.1 to 1:10:2 wére used, and
three dyeing processes were carried out, viz. co-dyeing, major dye top-dyeing, and minor dye top-
dyeing. Mordants mentioned above were applied in the specified amounts, except in co-dyeing and
co-mordanting in which case only one kind of mordant was chosen. Dyeing results were

photographically recorded and colourimetrically determined in terms of L*, a*, b* according to

CIELAB system 1976. Washing fastness tests were done at 40°C and 60°C according to the
standard methods of ISO 105-C01:1989 and C03:1989. Light fastness tests were done according to
the standard method of ISO 105-B02:1994. Criteria for an optimal process include desired colour,
washing and light fastness, convenience, and applicability to cottage industry.

For green dyeing, it was found that top-dyeing methods were preferred, since they produced
a reasonable degree of level dyeing as well as more lé;lf-like green shades. Specifically, the yam
should be dyed moderate blue once and yellow twice by either of the following successions, viz.
yellowing dyeing-blue dyeing-yellow dyeing, or, blue dyeing-yellow dyeing-yellow dyeing. The
processes were performed with Hom or Indigo blue dyeing together with yellow dyeing with
Tewdaeng leaves, umbrella tree leaves, American cassia leaves, Saabsuea leaves, and jack-fruit tree
heartwood. )

For brown and black dyeing, it was found that the result depends on the pairing of dyeing
materials selected. Moreover, it was found that the optimum conditions, with respect to dyeing
succession and dye concentration in the dye bath, also depend on material pairing. The results
obtained indicated that apart from the changed tones of color, these were also more wash-fast and
light-fast. However, some second top-dyeing materials did not appreciably change the tone of the
first color but contributed to the fastness improvement. The following pairings then gave dark-
brown to black shades: umbrella tree leaves with Indigo, or Rokfah bark, or Takianhin bark (all
using iron mordant). As for brown shades, the best results were obtained with Rokfah bark coupled

with Tewdaeng leaves, or American cassia leaves, or Saabsuea leaves (all using copper mordant).
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Alternatively for brown, dyeing with umbrella tree leaves with aluminium mordant could be
coupled with Tewdaeng leaves with copper mordant.
The dyeing processes resulted from the above study were subsequently transferred to 65

weaving groups in 4 workshop meetings.



