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CHUTIMA SEPTHUM : ADSORPTION AND RELATED STUDIES ON
SOME FLAVONOID DYES FROM MACLURA COCHINCHINENSIS
(LOUR.) CORNER AND SILK DYEING. THESIS ADVISOR : ASSOC.

PROF. SAOWANEE RATTANAPHANI, Ph.D. 179 PP.

ADSORPTION/KINETICS/THERMODYNAMICS/MORIN/QUERCETIN/

ALUMINIUM/GALLIUM/N-ACETHYL SERINE METHYL ESTER

The interaction of flavonoids with metal ions and kinetics and
thermodynamics of the adsorption of flavonoid and extracted dyes from heartwood
Maclura cochinchinensis (Lour.) Corner onto silk were carried out in this research
project. The formation of complexes between alum with morin (M) and quercetin (Q)
in aqueous solution at pH 4.5 and without pH control have been studied by UV-
visible spectroscopy. In addition, Al(I11) and Ga(lll) complexes formed by morin and
quercetin in aqueous solution were investigated by means of electrospray mass
spectrometry (ES-MS). In the full scan mass spectra, Al:M and Al:Q showed major
1:2 stoichiometric ratios. When (S)-N-acetylserine methyl ester (Ser), as a partial
mimic of the serine residue in silk, was added to Al:M, Ga:M, Al:Q and Ga:Q
complexes in aqueous solution, the mass spectra of Ser:Al:M and Ser:Al:Q showed
1:1:1 and 1:1:2 stoichiometric ratios. Calculated heats of formation of potential
structures of the complexes, with and without bound water, were obtained using
semiempirical PM3 calculations.

The adsorption Kinetic and thermodynamic studies of alum-morin and alum-

extracted dye from M. cochinchinensis dyeing onto silk fibres indicated that the



v

adsorption capacities are significantly affected by pH, the material to liquor ratio
(MLR), the initial dye concentration, and temperature. The initial dye adsorption rates
of alum-morin and alum-extracted dye on silk before equilibrium time was reached
increased at higher dyeing temperature. The pseudo second-order kinetic model
indicated for both alum-morin and alum-extracted dye dyeing of silk pH 4.0 with
activation energies (E;) of 45.26 and 18.73 kJ/mol, respectively. The values of the
enthalpy for the alum-morin and alum-extracted dye dyeing on silk at pH 4.0 were
-31.29 and -14.16 kJ/mol, respectively. The experimental isotherm data were analyzed
using the Langmuir and Freundlich equations. Additionally, adsorption-desorption of
morin and alum-morin dyeing onto silk were investigated.

In addition, kinetics and isotherm of the adsorption of Al(Ill) from aqueous
solutions onto chitosan was studied. It was found that the adsorption capacities
depend on pH, initial concentration of Al(lll) and temperature. The pseudo second-
order kinetic model indicated for AIl(IIl) adsorption on chitosan at pH 4.0 with
activation energies (E;) of 56.4 kJ/mol. It is suggested that the overall rate of Al(III)
ion adsorption is likely to be controlled by the chemical process. Equilibrium data
fitted very well to the Langmuir model in the entire concentration range (5-40 mg/L).

The enthalpy (AH°) of the adsorption is -51.0 kJ/mol. The free energy (AG°) and

entropy (AS®) of the adsorption of Al(111) onto chitosan were also investigated.
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