The 2026 World Congress on
Advances in Civil, Environmental, & Materials Research (ACEM26)
23-25, August, 2026, Convensia, Incheon, Korea

From Mixed-Matrix to Surface-Immobilized MOF Composite
Adsorption-Filtration Membranes for Efficient Heavy Metal Removal

*Jaewoo Lee", Darma Raj Kandel®, and Prem Gaudel®

") Department of Polymer-Nano Science and Technology, Jeonbuk National University,
Jeonju 54896, Republic of Korea

7).2),3) Department of Bionanotechnology and Bioconvergence Engineering, Jeonbuk
National University, Jeonju 54896, Republic of Korea
") jaewoolee@jbnu.ac.kr

ABSTRACT

Adsorption-filtration membranes have attracted growing interest as a promising
platform for achieving high water permeability together with efficient contaminant removal.
In this presentation, two recent studies are integrated to illustrate the design evolution of
MOF composite adsorption-filtration membranes for heavy metal removal. The first study
employed phytic acid-functionalized NH2UiO-66 nanoparticles as hydrophilic fillers in
polysulfone mixed-matrix membranes, improving filler-polymer compatibility, membrane
hydrophilicity, and antifouling behavior while enabling efficient removal of dyes and
heavy metals. Building on this bulk-blending strategy, the second study introduced a
more advanced surface-focused design in which La-EDTA MOFs were immobilized on
the polysulfone membrane surface through the in situ polymerization of polydopamine.
This approach enabled concentrated MOF incorporation near the membrane surface,
more pronounced surface-property modification, and highly efficient Pb?* removal.
Together, these studies demonstrate how rational control over MOF functionalization,
incorporation location, and interfacial engineering can advance adsorption-filtration
membranes from conventional mixed-matrix architectures to surface-immobilized
composite systems with improved separation performance. The results provide a useful
design framework for developing next-generation MOF-based membranes for efficient
and practical water and wastewater treatment.
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