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Metallic-lithium (Li) anodes are highly sought-after for next-generation energy storage systems due to
their high theoretical capacity and low electrochemical potential. However, the commercialization of Li
anodes faces challenges, including uncontrolled dendrite growth and volume changes during cycling. To
address these issues, we developed a novel three-dimensional (3D) copper current collector. Here, we
propose a two-step method to fabricate Cu20/CuF2 octahedral nanocrystals (ONCs) onto 3D Cu current
collectors. The resulting Cu foam with distributed ONCs provides active electrochemical sites, promoting
uniform Li nucleation and dendrite-free Li deposition. The stable Cu20/CuF2 ONCs@CF metallic current
collector serves as a reliable host for dendrite-free lithium metal anodes. Additionally, the highly porous
copper foam with a preconstructed conductive framework of Cu20/CuF2 ONCs@CF effectively reduces
local current density, suppressing volume changes during Li stripping and plating. The symmetric cell
Reieh F4P@4RUF2 ONCs@CF metallic current collector exhibits excellent stability, maintaining over 1600 h
at 1 mA cm-2 and a highly stable Coulombic efficiency of 98% over 100 cycles at the same current
@@Q@X@tﬁ%@rﬁmg[@cﬁﬁ@&@@&ment collectors. Furthermore, in a full-cell configuration paired
yvit?gw_j_clﬁﬁﬁ—lf&q Wme%ide cathode materials (Li@Cu20/CuF2 ONCs@CF//NMC-811), the proposed
setup demonstrates exceptional rate performance and an extended cycle life. In conclusion, our work
Hrd80its MPieRiaNP i6aHQ Bafffress Li anode challenges and highlights the exceptional performance
of e CuARNPUER NP CF metallic current collector, offering potential for high-capacity and long-
lastina lithinm-hased energy storage systems.
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Lithium (Li) metal has been regarded as the "Holy Grail" of Li battery anodes thanks to its high theoretic

specific capacity and low reduction potential, but uneven formation of Li dendrites and uncontrollable Li
volume changes hinder the practical applications of Li metal anodes. A three-dimensional (3D) current...
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ultrahigh theoretical capacity and ultralow reduction potential. Unfortunately, the infinite volume change
and unavoidable dendrite growth encountered during repeated charge/discharge processes hamper its...

Read more

https://www.researchgate.net/publication/373452324_Three-Dimensional_Octahedral_Nanocrystals_of Cu20CuF2_Grown_on_Porous_Cu_Foam_A... 3/5


https://www.researchgate.net/figure/a-Illustration-of-the-EPD-processes-of-CNTs-and-AuCNTs-on-commercial-Cu-foils-and_fig1_370135619
https://www.researchgate.net/publication/370135619_Constructing_3D_Skeleton_on_Commercial_Copper_Foil_via_Electrophoretic_Deposition_of_Lithiophilic_Building_Blocks_for_Stable_Lithium_Metal_Anodes?_tp=eyJjb250ZXh0Ijp7InBhZ2UiOiJwdWJsaWNhdGlvbiIsInByZXZpb3VzUGFnZSI6bnVsbH19
https://www.researchgate.net/publication/370135619_Constructing_3D_Skeleton_on_Commercial_Copper_Foil_via_Electrophoretic_Deposition_of_Lithiophilic_Building_Blocks_for_Stable_Lithium_Metal_Anodes
https://www.researchgate.net/publication/370135619_Constructing_3D_Skeleton_on_Commercial_Copper_Foil_via_Electrophoretic_Deposition_of_Lithiophilic_Building_Blocks_for_Stable_Lithium_Metal_Anodes
https://www.researchgate.net/journal/Nanomaterials-2079-4991
https://www.researchgate.net/scientific-contributions/Yun-Jiang-2078197739
https://www.researchgate.net/scientific-contributions/Wenqi-Zhang-2167337381
https://www.researchgate.net/scientific-contributions/Yuyang-Qi-2142933686
https://www.researchgate.net/profile/Yumin-Liu
https://www.researchgate.net/publication/370135619_Constructing_3D_Skeleton_on_Commercial_Copper_Foil_via_Electrophoretic_Deposition_of_Lithiophilic_Building_Blocks_for_Stable_Lithium_Metal_Anodes?_tp=eyJjb250ZXh0Ijp7InBhZ2UiOiJwdWJsaWNhdGlvbiIsInByZXZpb3VzUGFnZSI6bnVsbH19
https://www.researchgate.net/publication/380301077_Ecofriendly_Cobalt-Free_Li-_and_Mn-Rich_Layered_Materials_for_High-Performance_Lithium-Ion_Batteries?_tp=eyJjb250ZXh0Ijp7InBhZ2UiOiJwdWJsaWNhdGlvbiIsInByZXZpb3VzUGFnZSI6bnVsbH19
https://www.researchgate.net/publication/380301077_Ecofriendly_Cobalt-Free_Li-_and_Mn-Rich_Layered_Materials_for_High-Performance_Lithium-Ion_Batteries
https://www.researchgate.net/profile/Prettencia-L-Joseph
https://www.researchgate.net/scientific-contributions/Soundarrajan-Elumalai-2259717898
https://www.researchgate.net/scientific-contributions/Kalaivani-Raman-2138487266
https://www.researchgate.net/profile/Raghu-Sangeetha-2
https://www.researchgate.net/publication/380301077_Ecofriendly_Cobalt-Free_Li-_and_Mn-Rich_Layered_Materials_for_High-Performance_Lithium-Ion_Batteries?_tp=eyJjb250ZXh0Ijp7InBhZ2UiOiJwdWJsaWNhdGlvbiIsInByZXZpb3VzUGFnZSI6bnVsbH19
https://www.researchgate.net/publication/362402737_Lithiophilic_Ni3S2_layer_decorated_nickel_foam_Ni3S2Ni_foam_with_fast_ion_transfer_kinetics_for_long-life_lithium_metal_anodes?_tp=eyJjb250ZXh0Ijp7InBhZ2UiOiJwdWJsaWNhdGlvbiIsInByZXZpb3VzUGFnZSI6bnVsbH19
https://www.researchgate.net/publication/362402737_Lithiophilic_Ni3S2_layer_decorated_nickel_foam_Ni3S2Ni_foam_with_fast_ion_transfer_kinetics_for_long-life_lithium_metal_anodes
https://www.researchgate.net/scientific-contributions/Yanchao-Fan-2202459612
https://www.researchgate.net/scientific-contributions/Xin-He-2226859046
https://www.researchgate.net/profile/Haijia-Li
https://www.researchgate.net/scientific-contributions/Junmin-Nan-2162766699

View

A 3D mixedion/electronconducting scaffold by in-situ conversion for long-life lithium
metalanodes

Article
January 2021- 47 Reads - 13 Citations
Nanoscale
Huai Jiang - = Qingyuan Dong - = Maohui Bai - [...] - ® Yanqing Lai
Lithium (Li) metal is widely considered as the most promising anode material because of ultrahigh specific

energy. However, obvious volume change and uncontrollable dendrite growth hinder its commercial
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Lithium (Li) as one of the most promising anode materials for the next-generation batteries was
unfortunately plagued by the inevitable Li dendrite growth and the dynamically destroy/reconstruction of
the unstable native solid electrolyte interphase (SEIl) layer, which can severely affect the specific capaci...
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