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MONTRA CHAIRAT : EXTRACTION AND CHARACTERIZATION OF
LAC DYE FROM THAI STICK LAC AND DEVELOPMENT OF LAC
DYEING ON SILK AND COTTON. THESIS ADVISOR : ASSOC. PROF.

SAOWANEE RATTANAPHANI, Ph.D., 247 PP. ISBN 974-533-338-7

The extraction and characterization of lac dye from Thai stick lac and the
adsorption Kinetics and thermodynamics of lac dyeing onto silk and cotton fibres were
carried out in this research project. Two new procedures for lac dye extraction from
Thai stick lac were investigated. These procedures involved the ultrasonication and
microwave-assisted extraction methods. It was found that the total percentage of
laccaic acids obtained by the ultrasonication and microwave-assisted extraction
methods was higher than that from the hot water extraction method. The total
percentage of laccaic acid represented about 4.84, 5.70 and 6.12% by weight of lac
dye extract by using the hot water, ultrasonication and microwave extraction methods
respectively. The major component obtained from the three extraction methods by
column chromatography was laccaic acid A with the minor laccaic acids being B and
C, especially from the microwave extraction. In addition, the percentage of laccaic
acid B obtained by the hot water and ultrasonication extraction methods were

essentially the same.

The adsorption kinetic and thermodynamic studies of lac dyeing onto silk and
cotton fibres indicated that the adsorption capacities are significantly affected by pH,
the initial dye concentration, the material to liquor ratio (MLR) and temperature. The
initial dye adsorption rates of lac dye on silk and cotton fibres before equilibrium time

was reached increased at higher dyeing temperature. The pseudo second-order kinetic
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model was indicated for both lac dyeing of silk and cotton fibres at pH 3.0 with
activation energies (E,) of 47.0 and 42.4 kJ/mol respectively. Also, batch equilibrium
studies showed that the adsorption of lac dye on silk and cotton fibres at pH 3.0 was
described by the Langmuir and Freundlich isotherms. The values of the enthalpy for
the lac dyeing of silk and cotton fibres at pH 3.0 were -31.4 and -4.88 kJ/mol
respectively. The small negative value of the enthalpy change (AH®) suggested that
the adsorption of lac dye on cotton was a physical process. Also, the free energy
(AG®) and entropy changes (AS°) for the lac dyeing of silk and cotton fibres were
determined. The pretreatment of the cotton and silk fibres with chitosan increased the
dye adsorbed on the fibres and also decreased the dye desorbed from fibres compared
to the untreated fibres. In addition, the effect of NaCl on adsorption and desorption of
lac dyeing onto cotton was also studied. The results indicated that NaCl increased the
adsorption ability of lac dye on cotton without pH control. However, the lac dye was
then more easily desorbed from the cotton. Sodium chloride had no effect on the
adsorption of lac dye on cotton at pH 2.5, 3.0 and 3.5. Furthermore, UV-VIS
spectroscopic studies were carried out on the effect of pH and selected metal ions on
Thai lac dye extracted from stick lac from the Rain tree in northeast Thailand. These
results were compared with those from a commercial lac dye (Wako Company), and
from laccaic acids A and B. The first model for the proposed interaction of laccaic

acid A with nickel (I1) ion was developed.
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