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Abstract: Unitized regenerative fuel cell (URFC) has always been limited by its unsatisfactory
polarization performance. To address this problem, in this paper, a novel URFC structure design
with support layer (SL) is proposed with the interface contact between porous transport layer
(PTL) and catalyst coated membrane (CCM) as the starting point, and PTL structure parame-
ters are optimized. Polarization curves and electrochemical impedance spectroscopy (EIS) are
referred to for analyses on the performance of URFCs with different structures. It is found by ex-
periment that the densification of the fiber structure for titanium felt is beneficial to improve the
polarization performance of URFC. The novel URFC structure with a support layer offers a volt-
age rise of 69 mV in FC mode and a voltage drop of 12 mV in WE mode at 1.5 A/cm® compared
with those of traditional URFC. Furthermore, the novel URFC structure facilitates the reduction
of contact and proton transfer impedance, while decreasing the high frequency impedance (HFR)

by 16. 2% in FC mode. Through pressure-sensitive paper experiments and electron microscope
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test, it is demonstrated that the novel structure could result in a more uniform macroscopic con-

tact stress distribution between CCM and PTL and a better microscopic contact state at the inter-

face between titanium fibers and CCM, which is beneficial to improve the electron transfer effi-

ciency and reaction kinetics. This study provides reference for the structural design and optimiza-

tion of URFC.

Keywords: unitized regenerative fuel cell; structural design; porous transport layer; support layer
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Table 1 The physical parameters of PTL and SL
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Fig. 3 Morphological features of PTL and SL
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