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Component Role Degradation Causes

mechanisms

Membrane Allow the protons Mechanical Non-uniform

travelling from anode degradation pressure; Drying;
to cathode; Block the {cracks and Thermal stress/
travel of electrons; pinholes); cycling;
Participate to anode Chemical Air impurities and
humidification; degradation: fuel poisoning;
poisoning; Sealing; Peroxide
attacks;
Bipolar plate Isolating individual loss of Corrosion;
cells; Conduct the conductivity;
current between cells; Facture and Mechanical stress
Help in water and deformation; and Thermal
thermal stress/cycling;
management;
Maintain
mechanically the
MEA; ensure good
contact resistance;
Electrodes Electrical conductor Losses of activation Corrosion;
— GDL + used for electrons and conductivity; Delamination;
CL travelling from anode Oxidation;
to cathode; Flooding; Fuel
poisoning;
Decrease of Mechanical stress;
reactant diffusion;

Gas Ensure the gas Loss of Corrosion;
diffusion diffusion from the hydrophobicity; Mechanical and
layers flow fields to the Mechanical thermal stress;
(GDL) active sites; Evacuate degradation;

water;

Catalyst Assist the reactions of Loss of Corrosion;

layer (CL) hydrogen oxidation conductivity; Mechanical and

and oxygen

radiirfian-

Loss of catalyst;

thermal stress;
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Abstract: Fuel cells are an advanced technology that converts the chemical energy of
fuel directly into electrical energy without combustion. Unlike batteries, which store
energy, fuel cells continuously produce electricity by supplying fuel and oxidant.
With its high efficiency, near-zero emissions, and wide adaptability, this technology
Is recognized as one of the main pillars of future clean energy systems.

Keywords: Fuel cell, renewable energy, fossil fuels
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