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ABSTRACT

In this research work, the effects of four different mordants namely; aluminium, copper,
iron and tin, on dyeing of cotton yarn with dye extracted from seed of Kamala (Mallotus
philippensis) with water and sodium hydroxide solution of pH 11 were studied. The optimum
dyeing temperature between 35-75 °C and dyeing time from 3 to 60 minutes were determined
using the ratio of cotton yarn to dye solution of 1:10 (w/v). Dye exhaustion was followed
spectrophometrically. The optimum conditions obtained were then employed in the study of the
effects of mordant on dyeing and color fastness. The investigated parameters were mordant
concentrations in the range of 0.125-1.00 %o.w.f. and mordanting methods: pre-, simultaneous,
and post-mordanting. Dyed yarn was subjected to measurement of color in CIELAB system and
color strength (K/S) and was tested for color fastness to light and washing using standard
methods.

It was found that dye adsorption decreased with increasing dyeing temperature. Dye
adsorption varied from 10 to 40% with the average value of 24 and 20 % for dye extracted with
water and sodium hydroxide solution respectively. The color obtained was light yellow having
the brightness (L*) of 79-86, the redness (a*) of 0.3-2.5 and the yellowness (b*) of 19-30. Dyeing
in alkaline solution gave darker and yellower color than that in water solution. Both dyeing
temperature and time had some effects on color values. It was found that the optimum dyeing

conditions were as follows: dyeing at the temperature of 55 °C for 60 minutes.



On comparison to dyeing results without mordant, pre-mordanting of cotton yarn provided
higher dye adsorption. Tin, aluminium, copper and iron increased dye adsorption from water
extract dyebath by 51, 53, 77 and 97% respectively. Dye adsorption from alkaline extract dyebath
increased by 121, 109, 174 and 217% respectively. Dye adsorption increased with increasing
mordant concentration except iron which gave rather constant dye adsorption. For simultaneous
mordanting, it was found that, in water extract dyebath, copper had no any effect on dye
adsorption, tin decreased dye adsorption by 4% while iron and aluminium increased dye
adsorption by 22 and 57% respectively. In alkaline extract dyebath, tin, iron, copper and
aluminium increased the dye adsorption by 46, 61, 131 and 181%, respectively.

Aluminium and tin mordants had no effect on color shade of dyed yarn. Copper gave
yellowish green while iron gave yellowish brown to greyish brown color. The color values (L*,
a* and b*) depended not on the mordanting method but on the mordant type and concentration,
while the color strength (K/S) depended on all three. It was found that yarn dyed without mordant
had the light fastness rating of 1-2. The type of extracting solvent and mordant concentration had
no effect on light fastness. Aluminum mordant in both pre- and simultaneous mordanting
enhanced the light fastness by 0.5 to 1 step compared to that without mordant. Post-mordanting
with aluminium did not change the light fastness. Pre- and post-mordanting with tin improved the
light fastness by 0.5 step but simultaneous mordanting had no effect on light fastness. In case of
copper mordant, it was found that both pre- and simultaneous mordanting gave higher light
fastness by 2.5 steps but only 1.5 steps higher was obtained with post-mordanting. Iron mordant
improved, independent of the mordanting method, the light fastness by 1 to 1.5 steps.

Yarn dyed without mordant had washing fastness of 1-2 grey scale grade for change in
color and 4 to 4-5 grey scale grade for staining of adjacent fabric. Mordants provided better
color fastness to washing. The degree of decoloration varied with mordant type but not with
mordanting method and mordant concentratation. Aluminium and tin improved color fastness
rating by 0.5 to 1.5 of grey scale. Copper mordant gave better fastness rating by 1.5 while iron
enhanced fastness rating by 0.5 to 2.5. The staining of all other adjacent fabrics except nylon
decreased when compared to that without mordant, and was independent of mordant type,

mordanting method and mordant concentration.



