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Overview

Are zinc ion hybrid supercapacitors the future of energy storage?

Zinc ion hybrid supercapacitors (ZIHSCs) are truly promising as next-
generation high-performance energy storage systems because they could
offer high energy density like batteries while exhibiting . 

What are aqueous zinc-ion hybrid capacitors (Zics)?

Design and fabrication of Zn ion hybrid capacitors devices. With the increasing
demands for high-performance energy storage devices, aqueous zinc-ion
hybrid capacitors (ZICs) attract lots of attention due to the integration of high-
energy-density zinc-ion batteries (ZIBs) and high-power-density
supercapacitors (SCs). 

What is a zinc-ion hybrid super-capacitor?

In this work, the zinc-ion hybrid super-capacitor with high volumetric energy
density and superb cycle stability had been constructed which employing the
high-density three-dimensional graphene hydrogel as cathode and Zn foil
used as anode in 1 mol/L ZnSO 4 electrolyte. 

Are zinc-ion hybrid capacitors a good choice?

Therefore, zinc-ion hybrid capacitors (ZHSCs), which combine the advantages
of Zn-ion batteries, such as low cost, environmental friendliness, and low
redox potentials of the Zn anodes, and the advantages of supercapacitors,
including fast charge‒discharge rates, high power densities and long cycling
lives, show attractive application prospects.
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Super zinc ion capacitor

Zn-Ion Supercapacitors: Merging Batteries and
Capacitors

May 12, 2025 · Zinc-ion microcapacitors (ZIMCs)
have emerged as promising candidates by
merging battery-type and capacitor-type charge
storage mechanisms. Despite their potential, ...

Emerging Zinc-Ion Capacitor Science: ...

Sep 30, 2024 · This review summaries the latest
progress on advanced Zn ion capacitors.
Importantly, it reveals the inherent relationship
between ...

Bougainvillea flower-biochar for zinc-ion hybrid
super ...

Mar 3, 2025 · Abstract The recent surge in
developing highly porous cathodes (HPC) derived
from waste biomass sources for zinc-ion hybrid
super-capacitors (ZIHSCs) has sparked significant
...

Recent advances of cathode materials for
zinc-ion hybrid capacitors

May 1, 2023 · Abstract Zinc-ion hybrid capacitors
(ZIHCs) have attracted increasing attention in
recent years due to their merits such as
environmental benignity, cost effectiveness,
highly ...
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Emerging Zinc-Ion Capacitor Science:
Compatible Principle, ...

Sep 30, 2024 · This review summaries the latest
progress on advanced Zn ion capacitors.
Importantly, it reveals the inherent relationship
between the compatible principle of devices ...

Recent advances in functional materials
and devices for Zn-Ion ...

Apr 5, 2024 · Fig. 1: Electrochemical properties of
the Zn-ion hybrid supercapacitors. Battery-type
electrodes and capacitor-type electrodes make
up zinc-ion hybrid supercapacitors.

An aqueous zinc-ion hybrid super-capacitor
for achieving ...

Feb 1, 2021 · Zinc-ion hybrid super-capacitors
are regarded as promising safe energy storage
systems. However, the relatively low volumetric
energy density has become the main ...
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Energy-Dense Zinc Ion Hybrid Supercapacitors
with S, N ...

Aug 31, 2023 · Zinc ion hybrid supercapacitors
(ZIHSCs) are truly promising as next-generation
high-performance energy storage systems
because they could offer high energy density like
...

Ultra-stable zinc-ion hybrid capacitors
empowered by ...

Feb 1, 2025 · Zinc-ion hybrid capacitors (ZIHCs)
are plagued by interface problems stemming
from the water-rich solvation and unstable solid-
electrolyte interphase ...

Electrochemical Zinc Ion Capacitors: ...

Apr 22, 2021 · An electrochemical zinc ion
capacitor (ZIC) is a hybrid supercapacitor
composed of a porous carbon cathode and a zinc
anode. ...

Zinc-ion hybrid supercapacitors: Design
strategies, ...

Sep 5, 2022 · Abstract Zinc-ion hybrid
supercapacitors (ZHSCs) may be the most
promising energy storage device alternatives for
portable and large-scale electronic devices in the
future, ...
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A Better Zn-Ion Storage Device: Recent
Progress for Zn-Ion ...

Feb 23, 2022 · As a new generation of Zn-ion
storage systems, Zn-ion hybrid supercapacitors
(ZHSCs) garner tremendous interests recently
from researchers due to the perfect integration
...

Electrochemical Zinc Ion Capacitors:
Fundamentals, ...

Apr 22, 2021 · An electrochemical zinc ion
capacitor (ZIC) is a hybrid supercapacitor
composed of a porous carbon cathode and a zinc
anode. Based on the low-cost features of carbon
and zinc ...

Status and Opportunities of Zinc Ion Hybrid ...

Mar 29, 2023 · Zinc ion hybrid capacitors
(ZIHCs), which integrate the features of the high
power of supercapacitors and the high energy of
zinc ...

Zinc-ion hybrid capacitors: Electrode material
design and  

Aug 1, 2024 · With the increasing demands for
high-performance energy storage devices,
aqueous zinc-ion hybrid capacitors (ZICs) attract
lots of attention due to th...
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Evaluation of zinc-ion hybrid super-capacitor
based on ...

Jun 1, 2024 · Additionally, it demonstrates a
specific capacitance of 199 F g -1 (2 mV s -1).
These findings underscore the promising
potential of H 3 PO 4 -derived activated carbon in
...

Zinc-ion hybrid supercapacitors: Design ...

Sep 5, 2022 · Abstract Zinc-ion hybrid
supercapacitors (ZHSCs) may be the most
promising energy storage device alternatives for
portable and large ...

Progress and challenges of zinc ion
capacitors: From basic ...

Jul 15, 2025 · Zinc-ion hybrid capacitors offer
high energy and power performance. A battery-
type electrode is coupled with a capacitive
electrode to achieve high efficiency. Improved ...

Ultrafast, long-life, high-loading, and wide-
temperature zinc ion  

Apr 1, 2022 · Aqueous zinc ion capacitors (ZICs)
are promising for electric vehicles and stationary
grid storage. To meet extreme needs, we here
developed ZICs working under harsh ...
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Energy-Dense Zinc Ion Hybrid ...

Aug 31, 2023 · Zinc ion hybrid supercapacitors
(ZIHSCs) are truly promising as next-generation
high-performance energy storage systems
because ...

Zn-ion hybrid supercapacitors: Achievements,
challenges ...

Jul 1, 2021 · Recently, Zhi et al. explored the
effects of anion carriers on capacitance and self-
discharge behaviors of zinc ion capacitor by
using different electrolyte solutions including ...
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