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authors declare no conflict of interest. Abstract Perovskites have shown
materials for several energy conversion and storage technologies,includir J I
batteries,(electro)catalysts,fuel cells,...

Are perovskites suitable for solar cells?
S
Perovskites are considered extremely useful materials for achieving high power and high energy E;ﬁ% ty sola
cellsin the future. The light absorbing layer is the heart of a solar cell. Exploration of doping apj
the selection of better electrolytes is likely to focus on perovskites.

Can a perovskite solar cell convert solar energy into electricity?

Herein,we propose a device consisting of an integrated carbon-based perovskite solar cell module capable of
harvesting solar energy (and converting it into electricity) and a rechargeable aqueous zinc metal cell.

Can a 3D perovskite be used for energy generation?

Perovskites,being multidimensional (0D,1D,2D,and 3D) materials,have shown great potential for both
energygeneration and storage devices. The small-size cations on the A-site can easily accommodate into the
BX 6 octahedra to form a 3D perovskite compound.

How are perovskites prepared?

Perovskites are prepared using sol-gel methods,which result in micro-meter sized materials with nonporous
properties. This leads to relatively low specific surface areas and insufficient catalytic activityfor such
perovskites.

Can perovskites be used as a cathode material?

Perovskites might be suitable as potential cathode materialsfor Solid Oxide Fuel Cells (SOFCs) due to their
high porosity for oxidation at the cathode/electrolyte interface and stability in an oxygen rich environment. To
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understand their potential in this role,it's helpful to discuss their basic crystal structure.

The high daily energy consumption drives the
scientific community to explore new materials for
application in energy storage and energy
conversion. Perovskite oxides and halides belong to
the

In this review, the recent progress in the application
of an important category of materials, i.e. ABO3
perovskite-type compounds in the fields of energy
storage and conversion, is reviewed. Four mai

The high demand for energy consumption in
everyday life, and fears of climate change are

okl driving the scientific community to explore
prospective materials for efficient energy conversion
and storage. Perovskites, a prominent category of
materials, including metal halides and perovskite
oxides have a significant role as energy materials,

and can effectively replace conventional ???
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Here, recent progress in halide perovskite-based
energy storage systems is presented, focusing on
halide perovskite lithium-ion batteries and halide
perovskite photorechargeable batteries. This review
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provides a foundation for the development of
integrated lightweight energy conversion and

T\ storage materials. Conflict of Interest. The
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[12-16] By combining PSCs with energy storage
devices, such as batteries and supercapacitors, the
obtained IPRSs are expected to exhibit high overall
photoelectric conversion and energy storage
efficiency (?? overall or overall efficiency as an
abbreviation). Considering the intrinsic advantages
in raw material cost and simplicity in

Energy storage and conversion are vital for
e addressing global energy challenges, particularly
the demand for clean and sustainable energy.
Functional organic materials are gaining interest as
efficient candidates for these systems due to their
abundant resources, tunability, low cost, and
environmental friendliness. This review is conducted
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to address the limitations and challenges ??7?
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These functional properties can be exploited for
energy harvesting and storage purposes. As
potential materials for conversion and storage of
energy, perovskite oxides find their applications in
dielectric capacitors, electrochemical capacitors,
batteries, solid oxide fuel cells, photocatalysts,
catalysts, thermoelectric, and solar thermal.

Magnetic properties of perovskite materials such as
LaMnO 3, BaMnO 3, and LaFeO 3 are exploited for
spintronics applications in mass storage devices,
magnetic readers, memory devices, and cancer
detection devices.

=
Since then perovskite-type oxides have played vital
" Bl roles in the field of energy conversion and storage.
R t N 4 In this review, a brief overview is given on the
LA H structure, defect chemistry, and transport properties

of perovskite oxides, especially the mixed-valent
materials with mixed electronic and ionic
conductivities.
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With significant progress based on other materials
} such as quantum dots [30], layered oxides, and

o organic materials, developing perovskite derivatives
R =S | | . ; : for energy conversion and storage is promising but
challenging, and it will create incentives for green
energy and energy-sustainable cities in the future.

Energy conversion, storage and its safe utility are
the dire needs of the society at present. Innovation
in creating efficient processes of conversion and
storage, while keeping focus on miniaturization, cost
and safety aspect is driving the scientific community
from various disciplines. Along these lines,
lithium-sulfur (Li-S) batteries have surfaced as a
new technology for longer ???

To meet the growing energy demands in a
low-carbon economy, the development of new
materials that improve the efficiency of energy
conversion and storage systems is essential.
Mesoporous materials
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°- Perovskites with its intruding and rare physical
properties have been studied in all fields of material

. - sciences. Perovskite is term that is used is term that

—a is used commonly though the accurate mineral is

made by calcium, titanium and oxygen with the
chemical formula CaTiO 3 [23], [24], [25].The
Russian mineralogist Gustav Rose was the first to
discover Perovskite ??7?

Materials science has played a very crucial role in
developing new technologies so far that could
probably address the challenges of economic and
ecological sustainability soon. In the field of
advanced materials, perovskite oxides stand out to
provide a clean environment, ensure enough clean
energy, and sanitized water, and provide resources
for industrial and growing ???

electrocatalysts for oxygen reduction reaction and
oxygen evolution reaction, and as material for solar
cells for solar energy harvest are referred. Our past
efforts in these research areas are emphasized.
Some prospects about the future development in
the application of perovskite materials in energy
storage and conversion is proposed. 1.
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the importance to develop efficient energy
conversion and storage devices. Thus, sufficient
energy conversion and storage together with
low-cost energy materials are the most important
requirements. In order to design such devices, it is
crucial to study and understand the under-lying
e principles and mechanisms of renewable energy

' conversion and
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In less than a decade, perovskite halides have
shown tremendous growth as battery electrodes for
energy storage. 52, 53 The first report on the use of
organometal halide perovskite for Li-ion

The power pack achieves a voltage of 0.84 V when
the supercapacitor is charged by the perovskite
solar cell under the AM 1.5G white light illumination
with a 0.071 cm 2 active area, reaching an energy
storage proportion of 76% and an overall conversion
efficiency of 5.26%. When the supercapacitor is
precharged at 1.0 V, an instant overall
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In this review, the recent progress in the application
of an important category of materials, i.e. ABO3
perovskite-type compounds in the fields of energy
storage and conversion, is reviewed. Four main
areas, as materials for oxygen transporting
membrane toward the application in oxy-fuel
combustion, as key material for solid oxide fuel cells
for efficient power generation ??7?

Perovskites have shown tremendous promise as
functional materials for several energy conversion
and storage technologies, including rechargeable
batteries, (electro)catalysts, fuel cells, and solar
cells. Due to their excellent operational stability and
performance, high-entropy perovskites (HEPs) have
emerged as a new type of perovskite framework.

The oxide and halide perovskite materials with a
ABX3 structure exhibit a number of excellent
properties, including a high dielectric constant,
electrochemical properties, a wide band gap, and a
large absorption coefficient. These properties have
led to a range of applications, including renewable
energy and optoelectronics, where
high-performance catalysts are ???
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In order to meet the continuously growing demand
for clean energy, a plethora of advanced materials
have been exploited for energy storage applications.
Among these materials, perovskites belong to a
relatively new family of compounds with the
structural formula of ABX 3.These compounds
exhibit a variety of electrical, optical, and electronic
properties to adopt ???

The presence of defects inevitably affects the
optoelectronic properties of perovskite materials as
well as the device performance. The overlooking of
surface recombination in early studies of carrier
diffusion length resulted in a considerable
underestimation of the carrier diffusion length.

In this review, the recent progress in the application
of an important category of materials, i.e. ABO3
perovskite-type compounds in the fields of energy
storage and conversion, is reviewed.
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In addition, the energy conversion???storage
integrated system can efficiently sequentially
capture, convert, and store energy in
electrochemical energy storage devices. However, a
comprehensive overview focusing on
PSC-self-driven integrated devices with a
discussion of their development and limitations
remains lacking.

Liu, Z. et al. Novel integration of perovskite solar cell
and supercapacitor based on carbon electrode for
hybridizing energy conversion and storage. ACS
Appl. Mater. Interfaces 9, 2236177722368

Abstract The high demand for energy consumption
in everyday life, and fears of climate change are
driving the scientific community to explore
prospective materials for efficient energy conversion
and storage. Perovskites, a prominent category of
materials, including metal halides and perovskite
oxides have a significant role as energy materials,
and can effectively ??7?
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Perovskite materials are central to the fields of
energy conversion and storage, especially for fuel
cells. However, they are challenged by
overcomplexity, coupled with a strong desire for
new materials discovery at high speed and high

precision. Herein, we propose a new approach
involving a combination of extreme feature
engineering and automated machine ???
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