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Introduction

Enzymatic membrane bioreactors (EMBR), endowed with synergistic catalysis-separation performances, offer enormous potential for practical applications in recent
decades. Conventionally, membrane properties and operating parameters play significantly important roles in catalysis-separation processes of these complicated and large-
scaled systems.

Therefore, to achieve higher catalytic and filtration efficiencies, hollow fiber polysulfone microfiltration membranes with perfect radial gradient distributed pores were
selected as substrates, and subsequently the enzyme-immobilization process was achieved in a facile way by pressure-driven filtration and crosslinking, to finally construct an
enhanced EMBR system. Lipase from Candida rugosa was introduced as functional enzyme cross-linked by glutaraldehyde (GA), with the catalytic hydrolysis of glycerol
triacetate as the model reaction. From the study, the whole EMBR system showed an excellent performance around 0.178 mmol min- g1 under optimum operating
conditions, indicating that not only the stability, but also the membrane activity of the EMBR obviously improved after microfiltration and crosslinking.
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® A lipase-immobilized membrane bioreactor with enhanced performance was prepared by immobilizing
lipase in/on the PSF hollow fiber microfiltration membrane with radial gradient distributed pores through
filtration and crosslinking.
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® The whole EMBR system showed an excellent performance around 0.178 mmol min-! gt under optimum
operating conditions, indicating that not only the stability, but also the membrane activity of the EMBR
obviously improved after microfiltration and crosslinking.
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® This simple and low-cost approach to fabricate high-performance EMBR offers great potential as
applications for various lipase-catalyzing reactions in industrial productions.
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