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Abstract  

 
Per- and polyfluoroalkyl substances (PFAS) are a class of persistent organic pollutants 

characterized by highly stable carbon–fluorine (C–F) bonds. Ubiquitously present in groundwater, 

PFAS exhibit strong resistance to conventional water treatment processes. This study targets 

perfluorooctanoic acid (PFOA), a representative PFAS compound, and develops a dual-functional 

photocatalytic membrane composed of ZSM-5 zeolite and titanium dioxide (TiO₂). Polydopamine 

(PDA) was employed as an interfacial adhesive to immobilize the composite on a hydrophilic 

polyvinylidene fluoride (PVDF) membrane substrate. Material characterization using XRD, SEM, 

BET, and FTIR confirmed the crystal structure and catalytic composition of the composite. A solar-

driven continuous-flow photocatalytic system was subsequently constructed for PFOA 

degradation, integrating UV irradiation and hydrogen peroxide (H₂O₂) as oxidative enhancers. pH 

and oxidation-reduction potential (ORP) were continuously monitored to assess the redox 

environment. Preliminary results demonstrate stable removal efficiency of PFOA, up to 78.5%, 

with low energy consumption, minimal by-product formation, and high operational potential. This 

system offers a promising solution for in-situ groundwater remediation and sustainable water 

purification, contributing to Taiwan’s 2050 net-zero carbon emission targets. 
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