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Where f wt and f vol are the mass and volume fraction of the electrodes in the entire device stack. The stack of
the entire device includes active materials electrode films, separators, and current collectors. The calculation
of the equivalent series resistance (RESR) of the device under the applied constant current can be given by
formula (9):

compact capacitive energy storage with high volumetric power and energy den-sities, dominating
limited-space and rapid-response applications, such as regener-ating braking and aircraft emergency hatch
systems.1-4 Graphene, a two-dimen-sional (2D) material with large surface area,5 metal level conductivity,6
open

The innovative strategy used in this study offered an avenue for the design of various high-mass-density
graphene-based materials, which will facilitate the rapid development of compact energy storage devices not
only supercapacitors but also other energy-storage ...

DOI: 10.1007/s40843-022-2196-1 Corpus ID: 252528586; Nano/micro dual-scale ordered carbon units via
template heredity toward compact capacitive energy storage @article{ Bu2022NanomicroDO,
titte={ Nano/micro dual-scale ordered carbon units via template heredity toward compact capacitive energy
storage}, author={ Y ongfeng Bu and Qin Kang and ...

Molecular Ligand-Mediated Assembly of Multicomponent Nanosheet Superlattices for Compact Capacitive
Energy Storage. Guanhong Wu, Guanhong Wu. Department of Chemistry and Shanghai Key Laboratory of
Molecular Catalysis and Innovative Materials, Fudan University, 220 Handan Rd., Shanghai, 200433 China.

Molten-NaNH 2 Densified Graphene with In-Plane Nanopores and N-Doping for Compact Capacitive Energy
Storage. Shuang Lin, Shuang Lin. Hubei Key Laboratory of Electrochemical Power Sources, College of
Chemistry and Molecular Sciences, Wuhan University, Wuhan, 430072 P. R. China ... Capacitive carbons are
attractive for energy storage....

Ultrahigh-power-density multilayer ceramic capacitors (MLCCs) are critical components in electrical and
electronic systems. However, the realization of a high energy density combined with a high efficiency is a
major challenge for practical applications.

Zinc-ion capacitors (ZICs) are regarded as one of the most promising candidates for next-generation energy
storage devices with high energy and power density, and ultra-long cycling life due to their environmentally

friendly, resource-rich, excellent theoretical capacity ...

In compact energy storage systems, the dense active materials used, the large electrode thickness, fast
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charging rates, and a high charging voltage all add to the problem of heat generation and its inhomogeneous
distribution [135], [136]. A compact electrode with excellent thermal conductivity is essential for high-energy,
high-safety batteries.

A strategy of building compact 2D/2D superlattice films based on molecular ligand-mediated assembly of
colloidal nanosheets is presented. Thanks to their densely packed nature and high stacking ordering,
co-assembled MXene-rGO laminate films exhibit arguably the highest volumetric energy density ever
reported for M Xene-based supercapacitorsin ...

Consequently, the carbons show exceptionally compact capacitive energy storage. The optimal BUMC-0.5
delivers an outstanding volumetric capacitance of 431 F cm -3 and a high-rate capability in1 M H 2 SO 4. In
particular, an ever-reported high volumetric energy density of 32.6 Wh L -1 can be harvested in an agqueous
Symmetric supercapacitor.

Liquid-mediated dense integration of graphene materials for compact capacitive energy storage Science. 2013
Aug 2;341(6145):534-7. doi: 10.1126/science.1239089. ... Electrochemical capacitors based on the resulting
films can obtain volumetric energy densities approaching 60 watt-hours per liter.

High-density carbon with high volumetric energy and power densities is desired for compact supercapacitors.
However, most of the traditional solutions for boosting density are based on pore regulation, resulting in an
unreasonable sacrifice of rate performance. Herein, from an opposite perspective of carbon units' orderly
stacking, a new strategy for compressing surplus pores...

Energy Storage Capacitor Bank Setup and Specifications. Figure 4 provides details of the completed capacitor
banks using the four capacitor technologies that were selected. The 5V, 1mF, X5R capacitor bank is the
smallest, and has the lowest ESR, but its energy content is the lowest at 3.7mJ. This value is considerably less
than what we would ...

Additionally, the fabricated asymmetric Fe-rGO//MnO 2 /PEDOT:PSS device displayed a maximum specific
energy of 17.3 Wh kg -1 and a maximum specific power of 1108.9 W kg -1, with outstanding cycling stability
up to 10,000 cyclesat 1 A g -1. These findings may aid in the design of new compact graphene derivatives for
energy storage ...

Capacitors exhibit exceptional power density, a vast operational temperature range, remarkable reliability,
lightweight construction, and high efficiency, making them extensively utilized in the realm of energy storage.
There exist two primary categories of energy storage capacitors. dielectric capacitors and supercapacitors.
Dielectric capacitors encompass ...

Zinc-ion capacitors (ZICs) are regarded as one of the most promising candidates for next-generation energy

storage devices with high energy and power density, and ultra-long cycling life due to their environmentally
friendly, resource-rich, excellent theoretical capacity (823 mAh g -1) and stable chemica properties in
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The stack volumetric energy density of the NGF-SC was one order of magnitude higher than that of the
commercial AC-based supercapacitors (5-7 Wh&#183;L -1) [4] and comparable to that of lead-acid batteries
(50-90 Wh&#183;L -1) [30]. This ensured the high practical utility of the NGF-SC for compact energy
storage.

The electrochemical energy storage/conversion devices mainly include three categories. batteries, fuel cells
and supercapacitors. Among these energy storage systems, supercapacitors have received great attentions in
recent years because of many merits such as strong cycle stability and high power density than fuel cells and
batteries [6,7].

compact capacitive energy storage Y ongfeng Bul, Qin Kangl, Wenya Jiangl, Renxing Shi2, Yan Zhou2, Tao
Sun3, Lianshan Sunl and Hongyu Liang2* ABSTRACT High-density carbon with high volumetric en-ergy
and power densitiesis desired for compact super-capacitors. However, most of the traditional solutions for

enables subnanometer scale integration of graphene sheets with electrolytes to form highly compact carbon
electrodes with a continuous ion transport network. Electrochemical capacitors based on the resulting films
can obtain volumetric energy densities approaching 60 watt-hours per liter. E lectrochemica capacitors (ECs)
store en-

Journal Article: Molten-NaNH 2 Densified Graphene with In-Plane Nanopores and N-Doping for Compact
Capacitive Energy Storage ... Laser Scribing of High-Performance and Flexible Graphene-Based
Electrochemical Capacitors. El-Kady, M. F.; Strong, V.; Dubin, S.

High-performance compact capacitive energy storage is vital for many modern application fields, including
grid power buffers, electric vehicles, and portable electronics. However, achieving exceptional volumetric
performance in supercapacitors is still challenging and requires effective fabrication of electrode films with
high ion-accessible ...

DOI: 10.1126/science.1239089 Corpus ID: 206549319; Liquid-Mediated Dense Integration of Graphene
Materials for Compact Capacitive Energy  Storage  @article{'Yang2013LiquidMediatedDl,
titte={ Liquid-Mediated Dense Integration of Graphene Materials for Compact Capacitive Energy Storage},
author={ Xiaowei Yang and Chi Cheng and ...

Consequently, the carbons show exceptionally compact capacitive energy storage. The optimal BUMC-0.5
delivers an outstanding volumetric capacitance of 431 F cm -3 and a high-rate capability in1 M H 2 SO 4. In
particular, an ever-reported high volumetric energy density of 32.6 Wh L -1 can be

The 3D current collectors are so compact that they have a low volume percentage of 7.8% in the entire

electrode film, resulting in energy and power density of 29.1 Wh L -1 and 12.8 kW L -1, respectively, for
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stack cells in organic electrolyte. Furthermore, roll-to-roll nanoimprinting of metal microstructures is
low-cost, high-throughput ...

Graphene with high density and high ion conductivity is highly needed for compact high-power energy
storage systems, but it is difficult to obtain at a large scale. Strategies to improve ion conductivity always
sacrifice density or fail in scalability. ... Electrochemical capacitors for energy management. Science. 2008;

321:651-652. Crossref ...
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