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Degradation of bisphenol A in water by laccase immobilized in electrospun fibrous membranes
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Abstract: In this study, emulsion electrospinning was employed to immobilize laccase in situ. The morphology and structure of laccase-carrying electrospun fibrous
membranes (LCEFMs) were characterized by using scanning electron microscopy (SEM) and laser confocal scanning microscopy (LCSM). Results show that the
LCEFMs was core-shell structure, with an average diameter of (650+30) nm and many nanoscale channels existed on the surface. Laccase was successfully
immobilized in the pore of the fiber, and 79.8% of the catalytic activity was retained. The degradation of Bisphenol A (BPA), as a target pollutant, by LCEFMs and free
laccase was compared, and the influence of pH and temperature were investigated. The results show that the degradation efficiency of BPA by LCEFMs could reach
80% under the optimized experimental conditions. Compared to free laccase, immobilized laccase exhibited an improved tolerence to the changes of pH and
temperature. This was mainly because laccase was encapsulated inside the fiber, and the polymer shell of the fiber could protect laccase from the change of the
external environment. Moreover, the porous structure of the fiber also provided accesses for the contact and reaction of laccase with BPA in water.
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