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Abstract — In order to improve the durability of the PEMFC(Proton Exchange Membrane Fuel Cells) polymer
membrane, a radical scavenger and a support are used. In this study, the durability of membranes containing fucoidan
extracted from seaweeds and tannic acid serving as a crosslinking agent is evaluated to improve chemical and physical
durability. Physical durability is evaluated by measuring tensile strength, and chemical durability is measured by Fenton
experiment. Membrane and electrode assembly (MEA) is prepared and mechanical and chemical durability are
measured through accelerated durability evaluation in the cell. The tensile strength measurement showed that fucoidan
and tannic acid can improve the mechanical durability of the membrane by improving the strain rate and yield strength.
It is shown in Fenton experiment that fucoidan acts as a radical scavenger. As a result of the accelerated durability test in
the unit cell, fucoidan improved both chemical and mechanical durability, increasing the accelerated durability
evaluation time by 38.1% compared to the additive-free membrane. When tannic acid is added, the durability of the
polymer membrane is improved by 13.9% by improving the mechanical durability.
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Fig. 1. Structure of Fucoidan.
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Fig. 2. Comparison of fluoride emission from membranes after Fen-
ton reaction.
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Fig. 3. FT-IR of membranes before and after Fenton reaction a)
without additives b) with 2% Fucoidan and 2% tannic acid.
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Fig. 4. SEM image of the membrane surface after Fenton test a) without additives b) with 2% Fucoidan and 2% tannic acid.
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Fig. 5. Variation of OCV of membrane a) without additives b) with 2% Fucoidan and 2% tannic acid, during accelerated durability test.
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branes during accelerated durability test.
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Table 1. Characteristics of membranes by measurement of tensile strength

Sample (Membrane) Strain (%) Yield strength (kPa) Young’s modulus (kPa) Ultimate strength (kPa)
100% Ionomer 94.8 1,069 11,498
2% Fucoidan 120.1 1,430 13,378
2% Fucoidan + 2% Tannin acid 114.4 1,846 15,604
20000 100% lonomermembrane 10 —&— 100% lonomer membrane
— = 2% Fucoidan membrane —— 2% Fucoidan membrane
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Fig. 7. Comparison of stress vs strain curves of membranes with
additives.
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Fig. 8. Change of short resistance of membranes during accelerated
durability test.
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