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Why are carbon-based materials ideal for energy storage? Carbon-based
materials are ideal for energy storage due to varying structures and
morphologies and abundance of precursor material. A summary of the
structure and morphology of carbon-based materials is shown below in
Table 14. Table 14. Summary of structural and morphological effects of
carbon-based materials.

Why is carbon a good electrode material for energy storage? The versatile
structure and diverse morphologyhave made carbon favorable electrode
material for energy storage. Because carbon has been extensively
investigated,data have become available to establish the relationship
between molecular structure,morphology,and electrochemical
performance.

Are biomass-derived carbon materials a promising electrode material for
electrochemical energy storage? Biomass-derived carbon materials
(B-d-CMs) are considered as a group of very promising electrode
materialsfor electrochemical energy storage (EES) by virtue of their
naturally diverse and intricate microarchitectures,extensive and low-cost
source,environmental friendliness,and feasibility to be produced in a large
scale.

What is electrochemical energy storage (EES)? Among various energy
storage systems, electrochemical energy storage (EES) devices, such as
sodium-ion batteries (SIBs) , lithium-sulfur (Li-S) batteries , and
supercapacitors , have shown large potential and attracted extensive
research interests.

What are spherical carbon morphologies? Spherical carbon morphologies
have gained increased interest due to their tunable size,morphology,and
porosity. Carbon balls possess sufficient adsorption performance and
minimal surface energies which make them ideal carbon materials to be
utilized in energy storage [94,95 ].
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Does carbon electrode structure affect dense ion storage for

R i electrode on dense ion storage for supercapacitors were reviewed from
four aspects including morphology, pore structure, micro-environment of
‘ ' carbon crystalline state, and electrode technology. 1. Introduction

supercapacitors? The effects of the multi-scale structures of carbon
L/

We analyzed in detail the effects of the morphology, pore, and

micro-environment of carbon electrode materials on ion dense storage,
L i summarized the specific effects of different ???
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Interface engineering, such as coating PAN on CFs" surface, "locks-in"
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the interface between active materials and the structural CF backbone
L ! .__' - ES (Figure 4E,F), leading to improved ultimate ??7?
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, In this review, a controllable design of B-d-CM structures boosting their
i L storage sites and diffusion kinetics for EES devices including SIBs, Li-S
- . 8l = . batteries, and supercapacitors is systematically summarized from the
—— i i aspects of effects of 2??

[118, 225] Note that defect engineering played a critical role in

carbon-based anode materials used in K-ion storage systems. [226, 227]
The graphite anode is generally limited by the low K + diffusion coefficient

and large lattice volume ???
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Materials with a core???shell structure have received considerable
attention owing to their interesting properties for their application in
supercapacitors, Li-ion batteries, hydrogen storage and other
electrochemical ???

In recent years, great efforts have been devoted to enhancing the
electrochemical energy storage performance of B-d-CMs. Based on them,
the structural diversities (i.e., 1D, 2D, and 3D), synthetic methods, and
specific application of B-d-CMs ???

The results, shown in Fig. 10, illustrate that the carbon emissions of
cement-based structural energy storage are significantly reduced by
SSCs. This reduction is attributed to the ???

Over the past decade, the amount of research and publications on
carbon-based energy storage has increased dramatically. Specifically,
there has been a significant increase ???

Biomass-based porous carbon (BBPC) has attracted much attention
owing to its advantages of wide sources and excellent pore structure with

low manufacturing costs. This review focuses on recent advances in the
??7?
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Abstract Carbon derived from biomass, characterized by its abundant
porosity and adaptable physical and chemical traits, has emerged as a

promising choice for electrode materials in electrochemical energy storage
277

This Perspective systematically evaluates the classification and structural
distinctions of existing carbon-based materials for sodium-ion batteries,
summarizing different ??7?

Electrode materials play a crucial role in energy storage devices and are
widely recognized in the field. 30,31 Consequently, the ideal electrode
material should exhibit exceptional electrical ???
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