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Can aporous current collector solve fast-charging and energy-dense lithium-ion batteries?

Realizing fast-charging and energy-dense lithium-ion batteries remains a chalenge. Now, a porous current
collector has been conceptualized that halves the effective lithium-ion diffusion distance and quadruples the
diffusion-limited rate capability of batteriesto achieve fast charging without compromising the energy density.

What is a current collector?
Abstract The current collector is a crucial component in lithium-ion batteries and supercapacitor
setups,responsible for gathering electrons from electrode materials and directing them into the ex...

What is acurrent collector in alithium ion battery?

Hongging Hao and Rui Tan contributed equally to this study. The current collector is a crucia component in
lithium-ion batteries and supercapacitor setups,responsible for gathering electrons from electrode materials
and directing them into the external circuit.

What are the different types of current collector materials?
Six different types of current collector materials,including Al,Cu,Ni,Ti,stainless steel,and carbonaceous
materials,which were commonly reported and used for batteries were evaluated (Fig. 8 a).

Why are current collectors important?

As a second function,current collectors serve as a substrate to cultivate the growth of active materias. In this
manner,costs can be minimized by reducing the number of chemicals and materials,such as binders,conducting
carbon additives,and extra precursors,needed for batteries and supercapacitor assemblies.

What is a polymer based current collector?
Polymer-based current collectors Polymers are widely used materials in wastewater treatment [101, 102], as
structure-directing agent , as porogen , as coating , etc.

Copper-based current collector materials include Cu foil, Cu mesh, Etched Cu, and Coated Cu. Also nickel is
the most promising material for use as an anode side current collector, where it has foil, mesh, and etched
types. Nickel exhibits high thermal, electrochemical stability, less than 5 A cm -2 current density, and other
features[32].

Energy Storage Materials. Volume 64, January 2024, 103070. ... We advance here a sheet of carbon fiber
fabric interlaced with epoxy resin as a bipolar current collector (CC), which becomes a component of bipolar
electrode when coated with an active material and dried. The CC is quite light and its specific strength is an
order of magnitude ...
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Compared to batteries, supercapacitors do not have a wide range of applications due to the two limiting factors
of low energy density and high cost [25], [26].0One possible solution to increase the energy density and reduce
the cost of a supercapacitor is to develop new types or improve the existing types of current collectors along
with active electrode materials used for ...

Aluminum (Al) foil, serving as the predominant current collector for cathode materials in lithium batteries, is
still unsatisfactory in meeting the increasing energy density demand of rechargeable energy storage systems
due to its severe corrosion under high voltages. Such Al corrosion may cause delamination of cathodes,
increasement of internal resistance, and catalysis of ...

During the last decades, because of the limitation of oil resources and increasing concerns about the
environmental hazards of fossil fuels and greenhouse gas emissions, renewable energy storage systems
attracted much attention [1].Hence, the electrification of industries is promising to overcome these challenges
due to higher efficiency, ...

Selection of potential current collector materials with great electrochemical stability within a wide
electrochemical window is important for the development of next-generation ASSLBSs. ... His current research
interests include efficient energy conversion and safe energy storage materials, including semiconductor
materials metallurgy, ...

Advanced Current Collector Materials for High-Performance Lithium Metal Anodes. Dongdong Li,
Dongdong Li. State Key Laboratory of Organic Electronics and Information Displays (SKLOEID), Institute of
Advanced Materials (IAM), Nanjing University of Posts & Telecommunications, 9 Wenyuan Road, Nanjing,
210023 P. R. China... ispromising to be ...
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