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Research Progress of Anion Exchange Membrane Water Electrolysis
Technology for Hydrogen Production

QIAN Shengtao'?, HE Yong'?, WENG Wubin'?, WANG Zhihua'*!, RONG Junfeng®
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Abstract: Hydrogen energy is the key support for China's "carbon neutrality” in 2060, and hydrogen prepamnon is the
primary link in the four major links of the hydrogen energy industry chain, namely "prod and
use”. The green and efficient production of hydrogen is the basis for the developmcm of hydrogen mergy Anion exchange

membrane water electrolysis (AEMWE), as an emcrgmg green hydmgen technology, fully combines the advantages of
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alkaline water electrolysis and proton e

lysis technology, and is expected to become the most

promising renewable energy hydrogen production technology. This paper briefly analyzes the principle and research status

of AEMWE, and discusses in detail the h progr

and devel di

of key comp of anion exchange
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b anode, cathode catalyst, bifunctional catalyst,
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layer, bipolar plale. and electrolyte. Finally, in light of the current research
of hydrogen production technology by AEMWE is envisioned.
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Numerical investigation of metal foams as flow channels in anion exchange
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ARTICLEINFO ABSTRACT

The structure of the flow channel significantly affects the electrolytic performance and overall cost of anion

Keywords:

Anion brane water water electrolyzer (\AEMWE). In this smdy. the viability of metal foams (MF) as flow path
Metal foam fiow channel alternatives for AEMWE is validated through ical A three-dii 1 (3D) rical model
COMSOL multiphysics model featuring coupled multiph fields is developed and validated with experi I results to show excellent

Hydeogen prolisctie precisiom Based on this model, simulations are carried out and reveal that the MF configuration achieves 5.1 A

cm~2at2.3vV, outperforming serpentine and parallel flow fields by 2.49 % and 2.09 %, respectively. In addition,

compared with the serpentine flow field, the MF architecture redum peak tcmpeutun gradients by 25.5 %

and its i k reduces p drops by

through enhanced

d porous

99.6 %. Concurrently, the v:locll;' unlformuy shows a 3.23-fold improvement, ensuring stable mass transfer.

1 d current density, thermal homogeneity and hydraulic effi-

These synergistic

ciency, establish MF flow fields as a p

ial solution for high p and low-cost AEMWES.

1. Introduction

In the context of the ongoing energy ition, hyd is consid-
ered as 2 crucizl medium for energy ge and ¢ due to its
cleanliness, extensive energy capacity density, and diverse apphudons

amount of attention (Miller et al., 2020). In the past few years, re-
searchers have spent extensive amount of efforts and made significant
progress in the core materials such as anion exchange membranes (AEM)
and catalysts with enhanced performance and stability (Du et al., 2022;
Chen et al., 2021; Motealleh et al., 2021) which have shown its great
potential in the large-scale and low-cost production of hydrogen.
However, in order to build effective and durable electrolyzers for real-

(Squadrito et al., 2023; Yang et al., 2022). Efficient and envi
friendly production of hydrogen production is the basis for the devel-
opment of hydrogen energy, and water electrolysis coupled with vari-
able renewable energy (VRE) is widely regarded as an ideal technology.
Currently, three dominant water electrolysis technologies have been
developed and applied for scenarios of lower temperatures, and their
structures are shown in Fig. 1. Alkaline water electrolyzer (AWE) and
proton exchange membrane water electrolyzer (PEMWE) are the two
c cially available technol but AWE struggles with low effi-
ciency and limited adaptability to VRE (Chatenet et al., 2022), whereas
PEMWE faces challenges due to high costs and reliance on expensive key
materials such as iridium and platinum (Chen et al., 2022). As a com-
parison, AEMWE, which combines the low cost of AWE and the high
compatibility with VRE of PEMWE, has recently garnered increasing

i

life appli the fluid h within the cell must be opti-
mized or the high performance of the core materials would not be
delivered.

The performance of electrolyzer is significantly impacted by the fluid
mechanics within the cell, which is largely determined by the flow
channel. When the fluid mechanics is not regulated properly, the gen-
eration of a iderabl, y of gas bubbles that are not promptly
removed, especially at higher current densities, will impede the diffu-
sion of reactants to the catalytic layers (CL), thus reducing the efficiency
of the electrolyzer (Lin ct al., 2022). Meanwhile, local overheating due
to gas aggregation would d the electrolyzer or cause serious safety
risks (Li et al., 2018). In many cases, flow channel is realized by con-
structing slots with various shapes on the bipolar plate (BP) (Jung et al.,
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