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One-Process Fabrication of High-Density Capacity LIB Electrode Materials on Cu
and Al sheets by Hybrid Electrodeposition
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A novel hybrid electrodepositin? method combining electroplating and
electrophoretic electrodeposition in a mixed plating solution of water and ethanol was reported in
this study. Various Sn-Sn02-Ti0O2 composite films with nano-flaked and nanoporous morphologies were
successfully fabricated on Cu sheets as LIB anodes. And various micro-/nanoporous Li-V-Mn-Ni-0
composite films were directly deposited on Al foils as LIB cathodes. Both the composite films showed
excellent conductivity as LIB electrode materials. Moreover, the former showed 4 to 12 times higher
capacity than the commercial graphite-based anodes and a high working potential around 4 V
equivalent to the current Co-based cathode electrodes. Especially, it is realized for the first time
to electrodeposit Li metal in aqueous electrolytes and to perform directly electro-plating on Al
sheets, which were thought as impossible processes so far.
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Fig2 (@ A surface FE-SEM image, (b) XRD patterns, and (c) gavanic
charge/discharge curve of nanoporous Sn-SnO,-TiO,/CusSns composite films on Cu
shests.
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Fig.3 Surface FE-SEM images of (a) Al foil after electro-etching, (b-c) V-Mn-Ni-O composite
films electrodeposited on Al foil in (b) sulfate-based and (c) chloride-based plating baths after
heating at 873 K for 2 h, and (d) EDS analysis result of (c).
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Fig.4 (a, b) Surface FE-SEM images and (c) cyclic voltammograms of Li-V-Mn-Ni-O
composite films electrodeposited on Al foils after heating at different temperatures.
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