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Thermodynamics and kinetics of phenanthrene solubilization by novel chelating surfactant
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Abstract, The performance of a novel chelating surfactant sodium N-lauroylethylenediaminetetriacetate (N-LED3A) for phenanthrene (PHE) solubilization and the
characteristics of its thermodynamics and kinetics were investigated using the batch equilibrium experimental method. It was observed that the solubility of PHE
could be enhanced by N-LED3A solution. The apparent solubility and the partition coefficients, K -and K., of PHE in monomer/water or micelle/water system
increased with temperature. Given the experimental temperature at 15, 25, 35 and 45 °C, the critical micelle concentration (CMC) of N-LED3A decreased when the

temperature was less than 35 ‘C and then increased at 45 C. It was also found that the enthalpy changes of distribution, AH*mm and AH"__, of PHE in N-LED3A

mc’
monomer/water or micelle/water system were 18.30 kJ molt and 13.12 kJ + mol?, respectively. The apparent enthalpy changes of solubilization of PHE in water, N-
LED3A monomer and micelle were 18.87, 37.17 and 31.99 kJ » mol?, respectively, which implied that the solubilization of PHE were endothermic processes. As a
result, increasing temperature favored partitioning aqueous PHE into N-LED3A monomer or micelle as well as dissolving PHE solid into aqueous solution, N-LED3A
monomer and micelle. The data showed that solubilization of PHE in N-LED3A solution fitted a pseudo-first-order kinetic equation well.
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