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Application of negative electrode
materials in lithium batteries

Overview
In recent years, the primary power sources for portable electronic devices are lithium
ion batteries. However, they suffer from many of the limitations for their use in
electric means of transportation and other high l. ••The review covers latest trends in
electrode materials.••Newer electrode. Reducing the CO2 footprint is a major driving
force behind the development of greener. The high capacity (3860 mA h g−1 or 2061
mA h cm−3) and lower potential of reduction of −3.04 V vs primary reference
electrode (standard hydrogen electrode: SHE) make the a. The cathodes used along
with anode are an oxide or phosphate-based materials routinely used in LIBs.
Recently, sulfur and potassium were doped in lithium-manganese spin. For Li-ion
battery, crucial components are anode and cathode. Many of the recent attempts are
focusing on formulating the electrodes with the elevated specific capability and cy.
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Article Content

Preparation of porous silicon/metal composite negative electrode ...

Preparation of porous silicon/metal composite negative electrode materials and their
application in high-energy lithium batteries. Baoguo Zhang 1, Ling Tong 2,3, Lin Wu
1,2,2, ... and have great application prospects in the field of high-energy lithium
batteries. Porous silicon/metal composites have abundant pore structure, which can
greatly ...

Application of nanomaterials in the negative electrode of lithium …

The negative electrode material of lithium-ion batteries is one of the most important
components in batteries, and its physical and chemical properties directly affect the
performance of lithium ...

Inorganic materials for the negative electrode of lithium-ion …

NiCo 2 O 4 has been successfully used as the negative electrode of a 3 V lithium-ion
battery. It should be noted that the potential applicability of this anode material in …

A study on graphene/tin oxide performance as negative electrode ...

A novel negative (anode) material for lithium-ion batteries, tin oxide particles covered
with graphene (SnO/graphene) prepared from graphite was fabricated by
hydrothermal synthesis. The structure and morphology of the composite were
characterized by Raman spectra, FTIR spectra, XRD, XPS and FESEM. It is observed
that the G and 2D bands (1581 and 2831 …

Aging Mechanisms of Electrode Materials in Lithium‐Ion Batteries …

Lithium-manganese-oxides (LiMn 2 O 4) with spinel structures and lithium-nickel-
cobalt-mixed-oxides (LiNiCoO 2) with layered structures are widely accepted as the
choices of cathode materials for applications in high-energy and power-dense
batteries according to the factors of cost, abundance, and performance, and they
have been extensively studied in recent …

Electrode Materials in Lithium-Ion Batteries | SpringerLink

Various combinations of Cathode materials like LFP, NCM, LCA, and LMO are used in
Lithium-Ion Batteries (LIBs) based on the type of applications. Modification of …

A review on porous negative electrodes for high performance lithium …

Porous electrode materials are of high potential in achieving critical dimensions at
the nanometer scale in LIBs applications. Porous materials have only been started to
be used in engineering applications ... The nanostructured NiO negative electrode of
lithium-ion batteries shows a capacity higher than 375 mAh g −1 at 10C rate, and
this ...

Application of Carbon Nanotubes in Lithium-Ion Batteries
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Third, cost should be reduced, technology should be simplified, and performance
should be stabilized in the real application of CNTs in electrode material.
Recommended articles. References. 1. ... Surface Film Formation on a Graphite
Negative Electrode in Lithium-Ion Batteries: Atomic Force Microscopy Study on the
Effects of Film-Forming ...

Practical application of graphite in lithium-ion batteries ...

We proposed rational design of Silicon/Graphite composite electrode materials and
efficient conversion pathways for waste graphite recycling into graphite negative
electrode. …

Negative electrode materials for high-energy density Li

In the lithium-ion batteries (LIBs) with graphite as anodes, the energy density is
relatively low and in the sodium-ion batteries (NIBs), the main factors are the limiting
…

Recent development of electrode materials in semi-solid lithium …

Over the past three decades, lithium-ion batteries have been widely used in the field
of mobile electronic products and have shown enormous potential for application in
new energy vehicles .With the concept of semi-solid lithium redox flow batteries
(SSLRFBs) being proposed, this energy storage technology has been continuously
developed in recent years …

Inorganic materials for the negative electrode of lithium-ion batteries ...

NiCo 2 O 4 has been successfully used as the negative electrode of a 3 V lithium-ion
battery. It should be noted that the potential applicability of this anode material in
commercial lithium-ion batteries requires a careful selection of the cathode material
with sufficiently high voltage, e.g. by using 5 V cathodes LiNi 0.5 Mn 1.5 O 4 as ...

Perspectives on the Redox Chemistry of Organic Electrode Materials …

It was not until 2002 that the organic radical compound,
poly(2,2,6,6-tetramethylpiperidinyloxy methacrylate) (PTMA), was proven to possess
redox activity in lithium batteries. 24 With the increasing concerns on resources and
environmental issues, more organic compounds with different redox chemistries such
as imine compounds, compounds with …

Exploring the electrode materials for high-performance lithium-ion ...

The development of electrode materials with improved structural stability and
resilience to lithium-ion insertion/extraction is necessary for long-lasting batteries.
Therefore, new electrode materials with enhanced thermal stability and electrolyte
compatibility are required to mitigate these risks.

Toward Improving the Thermal Stability of Negative Electrode Materials ...

© 2026 Paradox Energy Systems (Pty) Ltd - All rights reserved



Page 4/7

Negative electrode materials with high thermal stability are a key strategy for
improving the safety of lithium-ion batteries for electric vehicles without requiring
built-in safety devices. To search for crucial clues into increasing the thermal stability
of these materials, we performed differential scanning calorimetry (DSC) and in situ
high-temperature (HT)-X-ray …

Applications of Atomic Force Microscopy in Negative Electrode Materials ...

In lithium-ion batteries, several electrical and physical parameters are responsible for
the degradation of the electrode materials. Here the application of Kelvin probe
microscopy (KPM) is ...

Surface-Coating Strategies of Si-Negative Electrode …

In the context of ongoing research focused on high-Ni positive electrodes with over
90% nickel content, the application of Si-negative electrodes is imperative to increase
the energy density of batteries.

Recent progress of advanced anode materials of lithium-ion batteries ...

The original negative electrode material was lithium metal, which is the lightest
element in the periodic table. ... So far, abundant achievements and tremendous
progress have been made in LIBs cathode materials, but the application of
commercial batteries has not yet met the requirements. The outstanding problems of
various materials cannot be ...

Advanced electrode processing of lithium ion batteries: A review …

The vast applications of lithium ion batteries are not only derived from the innovation
in electrochemistry based on emerging energy materials and chemical engineering
science, but also the technological advances in the powder technologies for electrode
processing and cell fabrication. ... The adopted electrode materials are NCM with BET
...

Practical application of graphite in lithium-ion batteries ...

In 1982, Yazami et al. pioneered the use of graphite as an negative material for solid
polymer lithium secondary batteries, marking the commencement of graphite anode
materials . Sony''s introduction of PC-resistant petroleum coke in 1991 [ 9 ] and the
subsequent use of mesophase carbon microbeads (MCMB) in 1993 by Osaka
Company and adoption by …

Application of two-dimensional lamellar lithium titanate in lithium …

The structural changes of lithium titanate in its application as a negative electrode
material for lithium-ion batteries were characterized using in situ Raman
spectroscopy. The in situ measurements provided a direct visualization of the
changes in the peak intensities of the characteristic peaks of lithium titanate.

Application of Nanomaterials in the Negative …

© 2026 Paradox Energy Systems (Pty) Ltd - All rights reserved



Page 5/7

By reducing volume changes and polarization phenomena, nanosilicon materials with
high specific surface areas and lithium storage capacities can increase the cycle life
and energy density of ...

Advanced Electrode Materials in Lithium Batteries: Retrospect …

Compared with current intercalation electrode materials, conversion-type materials
with high specific capacity are promising for future battery technology [10, 14].The
rational matching of cathode and anode materials can potentially satisfy the present
and future demands of high energy and power density (Figure 1(c)) [15, 16].For
instance, the battery …

Materials of Tin-Based Negative Electrode of Lithium-Ion Battery

Abstract Among high-capacity materials for the negative electrode of a lithium-ion
battery, Sn stands out due to a high theoretical specific capacity of 994 mA h/g and
the presence of a low-potential discharge plateau. However, a significant increase in
volume during the intercalation of lithium into tin leads to degradation and a serious
decrease in capacity. An …

Recent Developments in Electrode Materials for Lithium-Ion Batteries ...

releases the electron to the outer circuit, and negative electrode undergoes the
reduction reaction by gaining the electron. During discharging the oxidation and
reduction takes place at negative and positive electrodes, respectively, and the
electron and lithium-ion moves from negative electrode to positive electrode. Con-

Enhanced Performance of Silicon Negative Electrodes …

Silicon is considered as one of the most promising candidates for the next generation
negative electrode (negatrode) materials in lithium-ion batteries (LIBs) due to its high
theoretical specific capacity, appropriate lithiation potential range, and fairly
abundant resources. However, the practical application of silicon negatrodes is
hampered by the poor cycling and …

Research Progress on the Application of MOF Materials in Lithium…

Although the direct use of MOFs as negative electrode materials is limited, the
pyrolysis of MOFs to create diverse nanostructures holds promising application
prospects in lithium-ion battery anodes. Rui et al. [ 97 ] have successfully synthesized
Sn-MOF hexahedra using a simple, low-temperature, and aqueous solution approach.

Application of Nanomaterials in the Negative Electrode of Lithium …

Due to their superior conductivity, CNTs can be employed as negative electrode
materials for lithium-ion batteries, allowing electrons to quickly transport within
them, ensuring low internal …

Review on titanium dioxide nanostructured electrode materials for …
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Nanostructured Titanium dioxide (TiO 2) has gained considerable attention as
electrode materials in lithium batteries, as well as to the existing and potential
technological applications, as they are deemed safer than graphite as negative
electrodes. Due to their potential, their application has been extended to positive
electrodes in an effort to develop …

Lithium Powder Synthesis and Preparation of Powder‐Based …

1 Introduction. Due to its very favorable cost−performance ratio, the lithium ion
battery (LIB) technology, first commercialized in the early 1990s, [1-3] remains the
best example of a rechargeable high-energy-density battery that is remodeling our
society. Negative electrodes based on lithium metal (Li) as active material allow a
significant increase in the specific energy …

What are the common negative electrode materials for lithium batteries

Among the lithium-ion battery materials, the negative electrode material is an
important part, which can have a great influence on the performance of the overall
lithium-ion battery. At present, anode materials are mainly divided into two
categories, one is carbon materials for commercial applications, such as natural
graphite, soft carbon, etc., and the other …

Applications of Polymer Electrolytes in Lithium-Ion Batteries: A

Polymer electrolytes, a type of electrolyte used in lithium-ion batteries, combine
polymers and ionic salts. Their integration into lithium-ion batteries has resulted in
significant advancements in battery technology, including improved safety, increased
capacity, and longer cycle life. This review summarizes the mechanisms governing
ion transport mechanism, …

Electrode Materials in Lithium-Ion Batteries | SpringerLink

Various combinations of Cathode materials like LFP, NCM, LCA, and LMO are used in
Lithium-Ion Batteries (LIBs) based on the type of applications. Modification of
electrodes by lattice doping and coatings may play a critical role in improving their
electrochemical...

A Thorough Analysis of Two Different Pre‐Lithiation …

1 Introduction. Among the various Li storage materials, 1 silicon (Si) is considered as
one of the most promising materials to be incorporated within negative electrodes
(anodes) to increase the energy density of current …

Nano-sized transition-metal oxides as negative …

Rechargeable solid-state batteries have long been considered an attractive power
source for a wide variety of applications, and in particular, lithium-ion batteries are
emerging as the...

Recent Progress in SiC Nanostructures as Anode Materials for Lithium ...
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Fig. (1) shows the structure and working principle of a lithium-ion battery, which
consists of four basic parts: two electrodes named positive and negative,
respectively, and the separator and electrolyte.During discharge, if the electrodes are
connected via an external circuit with an electronic conductor, electrons will flow
from the negative electrode to the positive one; …

Beyond imaging: Applications of atomic force microscopy for the …

Research and development of lithium-ion batteries (LIBs) require powerful
characterization approaches. Atomic force microscopy (AFM) is a multifunctional
method that allows investigation of the topography, the electrochemical reactions,
the ion transport phenomena, and the surface potential of samples at high resolution.

Preparation of porous silicon/metal composite negative electrode ...

Porous silicon/metal composites have huge specific surface area, rich pore structure,
tough framework system and low SEI film formation rate, and have great application
…
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