Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2024

Supplementary Information

Insight into oxygen diffusion mechanism in ionomer
film on catalyst surface with varying

perfluorosulfonic acid and water contents

Jiabin You®, Huiyuan Li?, Yong Feng,”¢ Xiaojing Cheng®, Liuxuan Luo®, Daihui

Yang®, Guanghua Wei?, Shuiyun Shen®, Xiaohui Yan®", and Junliang Zhang®®”*

a [nstitute of Fuel Cells, School of Mechanical Engineering, Shanghai Jiao Tong
University, Shanghai 200240, China.
b State Key Laboratory of Advanced Chemical Power Sources, Guizhou Meiling
Power Sources Co. Ltd., Zunyi 563003, China
¢ School of Chemistry and Chemical Engineering, Chongqing University,
Chongging 400044, China
4 SJTU-Paris Tech Elite Institute of Technology, Shanghai Jiao Tong University,
Shanghai 200240, China
¢ MOE Key Laboratory of Power & Machinery Engineering, Shanghai Jiao Tong
University, Shanghai 200240, China

E-mail address: yanxiaohui@sjtu.edu.cn (X, Yan), junliang.zhang@sjtu.edu.cn

(J, Zhang).


mailto:yanxiaohui@sjtu.edu.cn
mailto:junliang.zhang@sjtu.edu.cn

Model validation

In classic molecular dynamics (MD) simulations focusing on the hydrated Nafion
systems of proton exchange membrane fuel cells (PEMFCs), the models are commonly
validated by examining the density of bulk Nafion and the diffusion coefficients of
water molecules. Accordingly, we built the bulk Nafion models by using the potential
parameters from the modified DREIDING force fields." > As shown in Fig. S1, the
simulated results including the density of bulk Nafion and diffusion coefficients of
water molecules are in agreement with the previous results,!> 37 thus providing
validation for the accuracy of the applied potential parameters and MD models.
Furthermore, the modified DREIDING force fields are widely utilized in the field of
PEMFCs.%15 All of these indicate that the simulation results presented in this study are
reliable.
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Fig. S1. Simulated (a) density of bulk Nafion and (b) diffusion coefficients of water
molecules.?
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Fig. S2. Snapshots of surface regions and dense layers.
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Fig. S3. The RDFs of (a)Ow-Ow (oxygen atoms of water molecules), (b)S-Ow, (c)S-
Oh (oxygen atoms of hydronium ions), (d)S-S (sulfur atoms of sulfonic groups).
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Fig. S4. The density distributions of oxygen molecules.
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Fig. SS. The thickness distribution of ionomer film through the x-y planes.



Fig. S6. Typical oxygen diffusion trajectories in ionomer film. (a) PFSA=6, A=3; (b)
PFSA =11, A=3; (c) PFSA =6, A=11; (d) PFSA =11, A=11.
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