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Development of roughened current collector by an electroplating method

SHIMIZU, Masahiro
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The use of high capacity electrode materials based on alloying and
dealloying reactions with Na is very effective for improving energy density of batteries. However,
their application brings on electrical isolation such as detachment of the electrode mixture layer
from a current collector, causing rapid capacity fading. We found that Cu electrochemically grows in

sheet form by electroplating in a CuSO4-based aqueous solution with polyacrylic acid (PAA). The
STEM images and EBSD maps revealed that the Cu sheet was a single crystal, and the results obtained
from XRD and the cathodic polarization behavior of Cu electrodeposition in PAA-containing solutions
suggested that PAA molecules adsorbed onto Cu (100) to suppress the Cu growth on the plane,
resulting in the formation of Cu sheets. The roughened-Cu substrate suppressed the detachment of the
active material layer to maintain a high capacity of 685 mA h g 1 with good capacity retention of
more than 90% by the anchor effect.
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Frequency range: 100 kHz-10 mHz
Amplitude: 5 mV
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