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Research Trends on Recycling of Membrane Electrode Assembly in
Polymer Electrolyte Membrane Water Electrolysis
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TCorresponding author :
minkyu.son@kicet.re.kr Abstract >> Membrane electrode assembly (MEA) is a main part in polymer elec-

_ trolyte membrane water electrolysis (PEMWE). It consists of a polymer electro-
Ezsies';’zd ig ';Z‘ézmeerr 2822 lyte membrane for transporting protons, hydrogen evolution catalyst in the cath-
Accepted 18 December, 2025  0de side, and oxygen evolution catalyst in the anode side. These components

are above 70% of the PEMWE stack production cost. Hence, the cost reduction
of MEA is important for the commercialization of low-cost PEMWE. Recycling of
MEA is an essential technology for achieving this goal. In this work, the recent re-
search trends on recycling of MEA in PEMWE are reviewed focusing on mem-
brane and catalysts. It provides comprehensive insights on the development of
novel MEA recycling technology toward a sustainable hydrogen society in the
future.
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Table 1. Reactions and products of electrodes in PEMWE
system

Electrode Reaction Product
Cathode 2H" + 2¢ > H, H,
Anode Hzo — 2H+ + 1/202 + 2¢ 02

e —p
HO 2H* + % 0,+ 2¢" l—{?—l 2H* +2e" — H,

Membrane

Porous Transport Laye Anode Cathode
Catalyst Catalyst

i EdPI te

B ipolar Plate
Gas Diffusion Layer

Membrane-Electrode Assembly (MEA)

Fig. 1. Components of PEMWE single cell
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Fig. 5. Process for recycling of PFSA based membrane.
Printed with permission from [39]
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