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Synthesis. PVDF-HFP (Aladdin) and LiTFSI (Macklin) were dried at 120&#176;C for 12 h in a glove box to

remove moisture before use. Porous carbon was synthesized by the leavening method, as previously reported.

14 Using N-methyl-2-pyrrolidone (NMP) as solvent and porous carbon as mechanical reinforcement, SPPE

(PVDF-HFP:LiTFSI weight ratio of 3:2) ...

Electrochemical energy storage (EES) devices such as batteries and supercapacitors play a key role in our

society [1], [2], [3], [4]  the past two decades, the development of energy storage devices has attracted

increasing interests among industry and ...

To date, batteries are the most widely used energy storage devices, fulfilling the requirements of different

industrial and consumer applications. However, the efficient use of renewable energy sources and the

emergence of wearable electronics has created the need for new requirements such as high-speed energy

delivery, faster charge-discharge speeds, ...

Electrochemical energy storage devices (EESDs) such as batteries and supercapacitors play a critical enabling

role in realizing a sustainable society. A practical EESD is a multi-component system comprising at least two

active electrodes and other supporting materials, such as a separator and current collector. Understanding and

optimizing the ...

The chapter gives an overview of the synthesis and development of PVDF based nanocomposites for energy

storage and energy-saving applications. 1.1 ... high impact resistance, wettability, and electrochemical

stability. PVDF possesses the trademark obstruction towards harsh chemical environments as in

fluoropolymers and also has excellent ...

Electrochemical energy storage and conversion systems have received remarkable attention during the past

decades because of the high demand of the world energy consumption. Various materials along with the

structure designs have been utilized to enhance the overall performance. ... (PVDF-co-HFP) with a mixture of

40 % dimethylacetamide and 60 ...

Three-dimensional (3D) printing, as an advanced additive manufacturing technique, is emerging as a

promising material-processing approach in the electrical energy storage and conversion field, e.g.,

electrocatalysis, secondary batteries and supercapacitors. Compared to traditional manufacturing techniques,

3D printing allows for more the precise ...

Among various electrochemical devices, supercapacitors have long-established their position in the field of

electrochemical devices due to their high energy storage capacity, high power density and energy density, and

excellent charge/discharge cycling stability and low cost [1]. The growing demand for powerful energy
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storage devices has ...

Despite tremendous efforts that have been dedicated to high-performance electrochemical energy storage

devices (EESDs), traditional electrode fabrication processes still face the daunting challenge of limited

energy/power density or compromised mechanical compliance. 3D thick electrodes can maximize the

utilization of z-axis space to enhance the ...

Quasi-solid-state lithium metal batteries (QSSLMBs) assembled with polyvinylidene fluoride (PVDF) are a

promising class of next-generation rechargeable batteries due to their safety, high energy density, and superior

interfacial properties. However, PVDF has a series of inherent drawbacks such as low ionic conductivity, ease

of crystallization, and ...

Ionic liquids (ILs) are molten salts that are entirely composed of ions and have melting temperatures below

100 &#176;C. When immobilized in polymeric matrices by sol-gel or chemical polymerization, they generate

gels known as ion gels, ionogels, ionic gels, and so on, which may be used for a variety of electrochemical

applications. One of the most significant ...

With the continued growth of clean energy pursuit, the safety concerns of LIBs have to be quickly eliminated.

Due to the intrinsic defects of inferior electrochemical stability, poor heat conduction, and the risk of

electrolyte leakage, the liquid electrolytes are improbable to meet the demand for sustainable energy storage

techniques.

In order to enhance storage capacity and prevent electrical short circuits in electrochemical storage devices, it

is essential and challenging to design and build Lithium ion batteries with flexible solid polymer electrolyte

possessing strong ionic conductivity. This study details the use of solution-cast technique to create nano

composite doped lithium solid ...

This review has covered the main obstacles to the utilization of existing ESSs under extreme conditions, and

summarized the corresponding solutions to overcome them, as well as effective strategies to improve their

electrochemical performance. The energy storage system (ESS) revolution has led to next-generation personal

electronics, electric ...

Electrolytes with a wide electrochemical stability window can enable higher voltage and energy density,

which is essential for efficient energy storage devices [8, 9]. High ionic conductivity of electrolytes is vital for

maintaining fast charge-discharge rates and minimizing resistance losses in devices.

The energy storage density of 0.75 vol.% NBT/PVDF composite material reaches 13.78 J/cm 3 at an electric

field intensity of 380 kV/mm, which is about 1.87 of pure PVDF, and its energy storage efficiency is above 64

%. Therefore, 0.75 vol.% NBT/PVDF composite material was selected as one of the ''sandwich'' structure

composite materials.
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Commercial LiFePO 4 (LFP) electrode still cannot meet the demand of high energy density lithium-ion

batteries as a result of its low theoretical specific capacity (170 mA h g -1 ). Instead of traditional

electrochemical inert polyvinylidene fluoride (PVDF), the incorporation of multifunctional polymeric binder

becomes a possible strategy to overcome the bottleneck of LFP cathode. ...

The electrochemical properties of a TiO2/PVDF membrane were explored in an aqueous 6 M KOH electrolyte

that exhibited good energy storage performance. Precisely, the TiO2/PVDF membrane delivered a high

specific capacitance of 283.74 F/g at 1 A/g and maintained capacitance retention of 91% after 8000 cycles.

Thus provides low potential risk of explosions and short circuits when practically used in electrochemical

storage devices. The outstanding performance and simple fabrication of the PPC-PVdF polymer electrolyte

makes it favourable candidate for electrochemical energy storage devices.

The ever-developing society and economics call for advanced energy storage devices with higher

energy/power density, better safety, longer service life, low CO 2 emission, environmental benignity, and

lower cost. As the leading electrochemical energy storage technology, lithium-ion batteries (LIBs) are

currently widely adopted in consumer electronics, ...

Dielectric polymer nanocomposite materials with great energy density and efficiency look promising for a

variety applications. This review presents the research on Poly (vinylidene fluoride) (PVDF) polymer and

copolymer nanocomposites that are used in energy storage applications such as capacitors, supercapacitors,

pulse power energy storage, electric ...

Since the ability of ionic liquid (IL) was demonstrated to act as a solvent or an electrolyte, IL-based

electrolytes have been widely used as a potential candidate for renewable energy storage devices, like lithium

ion batteries (LIBs) and supercapacitors (SCs). In this review, we aimed to present the state-of-the-art of

IL-based electrolytes electrochemical, cycling, and ...
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