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ABSTRACT

The research being done in the previous year (2013) investigated the optimum reduction condition
(vatting) of natural Indigo dye by varying 4 different parameters which were temperature, time, ratio of
indigo dye paste : tamarind juice solution : natural alkali solution and alkalinity level. The optimum
reduction condition was chosen based on the color properties (CIELAB) of the dye obtained on the silk
yarns. In addition, the top repeated dyeing of the Indigo dye on the silk yarns was studied and its color
fastness properties were evaluated. The results found that the reduction process of natural Indigo dye could
be optimally performed at L.R. of 1:30, pH 12 at 90°C for 30 minutes. Three optimum ratios of Indigo dye
paste : tamarind juice solution : natural alkali solution were 1:1.50:0.50, 1:1.75:0.25 and 1:2:0. Under such
conditions, the water-insoluble indigo dye was converted into its water-soluble leuco form which is in
greenish yellow color and it is silk dyeable. The color fastnesses to washing, perspiration both acid and
alkaline, water and hot pressing were excellent (grey scale rating of 5). The light fastness (under xenon arc
lamp for 20 hours) was fairly good (blue wool scale rating > 4)

In this year (2014), the research was carried on in order to develop the dyeing machine for dyeing silk
yarn with natural Indigo dye. The dyeing machine model was designed and built with the purpose to reduce
human labour and save dyeing time while maintaining an excellent color fastness to washing of the dyed
silk yarns. The key components of the dyeing machine composed of steel structure, burner, dyeing pot, silk
hanger set, rop coil, motor and transmission gear, motor box, motor cover and motor control unit. This
dyeing machine was not complicated. LPG is applied as a heating energy source and household electricity is
used for motor power supply. The manufacturing and maintenance can be done by the local technical skill
workers. Moreover, as a versatile equipment, this dyeing machine can be used in the other processes, for
instance, silk degumming, dyeing synthetic dyes and other types of natural dyes like red dye from Lac and
yellow dye from Garcinia etc.

Key words: Dyeing, Indigo, Natural Dye, Reduction, Silk, Vatting, Machine
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Reduction temp. on silk yarn colour depth
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