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Lithium-metal batteries (LMBs) are considered the next big step towards higher energy densities. The antic-
ipated increase in energy density, however, can be achieved solely, if the lithium foil used at the negative
electrode will be sufficiently thin.[1,2] This, in turn, requires an essentially perfect reversibility of the lithium
plating and stripping process with a Coulombic efficiency approaching 100%, i.e., the absence of essentially
any side reaction that consumes electrochemically active lithium (and electrolyte), and a very homogeneous
lithium deposition upon charge.[3,4] The commonly used commercial copper foil, however, does not allow
for one or the other. Herein, our recent work on the development of new current collectors for the negative
electrode of LMBs is presented, including the modification of the copper current collector to enhance the
reversibility and homogeneity of the lithium plating process as well as fundamentally new concepts. A partic-
ular focus is set on the development of a better understanding of relevant impact factors, always keeping in
mind in every case the eventual requirements for complete LMB cells that could be of commercial relevance.
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