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Influence of HT-PEMFC Cathode Reaction Path
and Temperature Based on Molecular Simulation
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(1. School of Transportation Engineering , Shenyang Jianzhu University , Shenyang , China, 110168 ;2. School of Me-
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Abstract; In order to study the oxygen reduction reaction on the cathode of high temperature pro-
ton exchange membrane (HT-PEM) fuel cell, the surface of HT-PEM fuel cell cathodic catalyst Pt
(111) and the oxygen molecular model were established. Based on the theory of molecular dy-
namics , the adsorption of the cathodic oxygen molecules of HT-PEM fuel cell on the Pt (1 1 1)
surface and the reaction of four hydrogen ions with oxygen molecules were simulated according to
the density functional theory and the first principle. The effects of temperature on the energy,bond
length ,bond angle and velocity of the reactive particles were analyzed. The results show that the
adsorption of oxygen molecules and the reaction time of the first hydrogen ion and oxygen mole-
cules are the longest. The bond length of the reaction product water is 0. 099 nm and the bond an-
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gle of H-O-H is 104. 5°,which is in accordance with the actual detection value. In the reaction, the

time required for the bond length to reach the equilibrium is shorter than the time required for the

bond angle to reach equilibrium. As the temperature increases,the velocity of each reaction particle

is accelerated and the time required for the system to reach equilibrium is shortened , which leads to

an increase in the electrochemical reaction rate.

Key words : PEM ; fuel cell ;reduction reaction ; molecular simulation
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