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Abstract

Adsorption kinetics study of lac dyeing on cotton were carried out
centration 480� 10 mg/L. Pseudo first- and second-order kinetic model
adsorption kinetics of lac dyeing on cotton with pH control was found to
of 42.4 kJ/mol.
� 2006 Elsevier Ltd. All rights reserved.
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1. Introduction

There is considerable current interest in dyeing of textile fi-
bres with natural dyes, on account of their compatibility with
the environment, and because of their generally lower toxicity

and allergic reactions. Lac dye is a natural reddish dyestuff ex-
tracted from stick lac, which is a secretion of the insect Coccus
laccae (Laccifer lacca Kerr) [1]. Lac dye, which is the soluble
part of stick lac, is composed mainly of two major anthraqui-
none-based components: laccaic acids A and B [2e8]; the mi-
nor components, laccaic acids C, D, E and F have also been
isolated [9,10]. Erythrolaccin is another component of the
lac dye [2], but this can be removed by ethanol extraction.

Lac dye is used extensively as a natural food additive
[7,11], and in cosmetics [7], as well as a colourant for silk
and cotton dyeing [1]. In the north and northeast of Thailand,
lac dye is a natural red dyestuff extracted for dyeing of cotton
and silk [1]. In our previous work, we investigated the adsorp-
tion and kinetics of lac dyeing on silk [12]. However, the ad-
sorption kinetics of lac dyeing on cotton with pH control has
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nder dyeing conditions of pH 3.0, MLR 1:100 and an initial dye con-
were used to examine the adsorption kinetic data. It was found that the
follow the pseudo second-order kinetic model with an activation energy

not been reported. Most studies have focused on qualitative as-
pects of the modification of cotton for lac dyeing by using chi-
tosan [13], Discofix DBA [14] and poly(ethyleneimine) [15].
Recently, we reported on the thermodynamic parameter of
lac dyeing on cotton (with and without chitosan pretreatment)

[16], and in this paper we now describe new kinetic facets of
this process in untreated cotton.

2. Experimental

2.1. Materials and chemicals

2.1.1. Cotton yarn preparation [16]
The cotton yarn used was purchased from villagers living in

Muangphon District, Khon Kaen, Thailand. To remove the
wax and impurities, the cotton yarn (100 g) was added to boil-
ing water (2 L) to which were added soap flakes (ca. 7 g) and
sodium carbonate (3 g). The mixture was then boiled for 1 h.
The cotton was then removed, washed with hot water and
cold water in order to avoid breakdown of the emulsion and
precipitation of the impurities onto the cotton, squeezed to re-
move excess liquor and air dried. Finally, it was treated with
1 M HCl (ca. 2 L) at room temperature for 30 min and then re-
moved and washed with deionized water until the rinsed water
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