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Among the aqueous redox flow battery systems, redox chemistries using a zinc negative electrode have a rela-
tively high energy density [1]. In this study, a new flow field design was applied in a zinc-iodide flow battery,
with some of the electrolyte flowing over the electrode surface, and a fraction of the flow passing through the
porous felt electrode in the direction of current flow. The flow battery was tested under constant current den-
sity and the efficiency, discharge energy density and power density of the battery were improved compared to
conventional flow field designs. The morphology of the zinc deposition was studied using scanning electron
microscopy and optical profilometry. It was found that the flow through the electrode led to a thinner zinc
deposit with lower roughness on the surface of the electrode, in comparison to the case where there was no
flow through the electrode.
During the charging process, metallic zinc is electroplated on the porous graphite felt in the negative side of
the battery [2]. Ex-situ tomographic measurements were used to image the zinc particles on the surface and
inside the porous felt qualitatively and quantitatively. Information of porosity, thickness and distribution of
the zinc in the porous felt were obtained from x-ray computed tomography (XCT) images. Volume rendering
of graphite felt from XCT images showed that in the presence of flow through the electrode, more zinc depo-
sition occurred inside the porous felt, resulting in a thinner surface deposit, and higher battery capacity and
improved performance.
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