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Battery positive electrode material
processing technology

Overview
Lithium ion batteries have achieved extensive applications in portable electronics and
recently in electronic vehicles since its commercialization in 1990s. 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 tec. ••The basic principles of materials processing for lithium
ion batteries••The roles of slurry mixing and coating, electrode drying, and
calendering••Advancing powder technologies and related advanced energy
materialsLithium ion batteriesComposite electrode processingPowder
technologySlurry coating and dryingThe rechargeable batteries have achieved
practical applications in mobile electrical devices, electric vehicles, as well as grid-
scale stationary storage (Jiang, Cheng, Peng, Huang, & Zhang, 2019; Wang et al.,
2020b). Among various kinds of batteries, lithium ion batteries (LIBs) with
simultaneously large energy/power density, high energy efficiency, and effective
energy retention rate after long-term cycles are considered as the best-performing
energy storage systems, especially for the recently emerging electric vehicles (Cai et
al., 2020; Tian et al., 2019; Wang et al., 2019a).Since Sony Corporation manufactured
the first-generation commercial LIBs in 1990s, extensive efforts have been devoted to
boost the battery cycling performance mainly on the innovation in materials
electrochemistry and processing technology (Armand & Tarascon, 2008; Liang et al.,
2019; Liu et al., 2020a). Great progress has been achieved in materials innovations
from LiFePO4, LiCoO2, to LiNi1−x−yCoxMnyO2 (x = 1/3, y = 1/3: NCM111; x = 0.3, y
= 0.2: NCM532; x = 0.2, y = 0.2: NCM622; x = 0.1, y = 0.1: NCM811) for the
cathode, graphite to silicon/graphite hybrid for the anode, liquid non-aqueous
electrolyte to the solid-state electrolyte (Hao, Yang, Luo, Tian, & Shan, 2018; Lu et...

© 2026 Tommie Meyer Energy (Pty) Ltd - All rights reserved



Page 2/7

Article Content

Optimizing lithium-ion battery electrode manufacturing: Advances …

Battery electrodes are the two electrodes that act as positive and negative electrodes
in a lithium-ion battery, storing and releasing charge. The fabrication process of …

Material Challenges Facing Scalable Dry-Processable Battery Electrodes

Dry-processable electrode technology presents a promising avenue for advancing
lithium-ion batteries (LIBs) by potentially reducing carbon emissions, lowering costs,
and increasing the energy density. However, the commercialization of dry-
processable electrodes cannot be achieved solely through the optimization of
manufacturing processes or …

Processing and Manufacturing of Electrodes for Lithium-Ion Batteries

Outlining the whole process of Li-ion battery fabrication, chapters cover materials for
Li-ion batteries, slurry preparation, coating, laser materials processing, additive
manufacturing, dry processing, electrode drying, aqueous cathode processing,
electrolyte filling and formation of cells, simulation-assisted electrode processing, as
well as quality control.

Dry processing for lithium-ion battery electrodes | Processing and ...

Polyvinylidene fluoride (PVDF) is the most widely utilized binder material in LIB
electrode manufacturing, especially for positive electrodes. N-Methyl-2-pyrrolidone
(NMP) is the preferred solvent for dissolution of the PVDF binder, facilitating the slurry
properties. However, a well-known downside of NMP is its toxicity and energy
consumption ...

Battery Materials Design Essentials | Accounts of …

In contrast, the positive electrode materials in Ni-based alkaline rechargeable
batteries and both positive and negative electrode active materials within the Li-ion
technology are based in solid-state redox reactions involving …

Electrode fabrication process and its influence in lithium-ion battery ...

Electrode fabrication process is essential in determining battery performance.
Electrode final properties depend on processing steps including mixing, casting,
spreading, …

Processing and Manufacturing of Electrodes for Lithium-Ion Batteries

Further downstream in manufacturing, typically right before the electrodes are built
into a cell, a secondary drying step is often employed. This secondary drying step is
necessary to keep the moisture content of the electrodes low since moisture can
harm the performance and safety characteristics of the cell.

Engineering Dry Electrode Manufacturing for Sustainable Lithium …
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In order to initiate the exploration of processing technology, the essential focal point
is to analyze the impact of the varying mixing sequences of source materials on the
attributes of the negative and positive active materials within the electrode; this
investigation will encompass an assessment of the mixing method employed and the
ratio of content used to …

LiNiO2–Li2MnO3–Li2SO4 Amorphous-Based Positive Electrode …

In this study, we developed LiNiO 2 –Li 2 MnO 3 –Li 2 SO 4 amorphous-based active
materials comprising nanocrystals distributed in an amorphous matrix for positive …

Advanced electrode processing of lithium ion batteries: A review …

Revealing the effects of powder technology on electrode microstructure evolution
during electrode processing is with critical value to realize the superior
electrochemical performance. This review presents the progress in understanding the
basic principles of the materials processing technologies for electrodes in lithium ion
batteries. The ...

LiNiO2–Li2MnO3–Li2SO4 Amorphous-Based Positive Electrode …

In this study, we developed LiNiO 2 –Li 2 MnO 3 –Li 2 SO 4 amorphous-based active
materials comprising nanocrystals distributed in an amorphous matrix for positive
electrodes. These active materials were prepared using a mechanochemical
treatment and subsequent heat treatment, and the material composition and
sintering temperature were ...

An Alternative Polymer Material to PVDF Binder and Carbon …

In this study, the use of PEDOT:PSSTFSI as an effective binder and conductive
additive, replacing PVDF and carbon black used in conventional electrode for Li-ion
battery application, was demonstrated using commercial carbon-coated LiFe 0.4 Mn
0.6 PO 4 as positive electrode material. With its superior electrical and ionic
conductivity, the complex …

Electrode materials for lithium-ion batteries

This mini-review discusses the recent trends in electrode materials for Li-ion
batteries. Elemental doping and coatings have modified many of the commonly used
electrode …

3D-Printed Lithium-Ion Battery Electrodes: A Brief Review of

In recent years, 3D printing has emerged as a promising technology in energy
storage, particularly for the fabrication of Li-ion battery electrodes. This innovative
manufacturing method offers significant material composition and electrode structure
flexibility, enabling more complex and efficient designs. While traditional Li-ion
battery fabrication methods are well …

Materials and Processing of Lithium-Ion Battery Cathodes
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Lithium-ion batteries (LIBs) dominate the market of rechargeable power sources. To
meet the increasing market demands, technology updates focus on advanced battery
materials, especially cathodes, the most important component in LIBs. In this review,
we provide an overview of the development of materials and processing technologies
for cathodes from …

Recent Advances in Lithium Iron Phosphate Battery Technology: …

Lithium iron phosphate (LFP) batteries have emerged as one of the most promising
energy storage solutions due to their high safety, long cycle life, and environmental
friendliness. In recent years, significant progress has been made in enhancing the
performance and expanding the applications of LFP batteries through innovative
materials design, electrode …

Advanced Electrode Materials in Lithium Batteries: Retrospect …

This review is aimed at providing a full scenario of advanced electrode materials in
high-energy-density Li batteries. The key progress of practical electrode materials in
the LIBs in the past 50 years is presented at first. Subsequently, emerging materials
for satisfying near-term and long-term requirements of high-energy-density Li
batteries ...

Research on the recycling of waste lithium battery electrode materials ...

The positive electrode material for ternary lithium-ion batteries ... and cobalt in the
form of chlorides from waste lithium-ion battery positive electrode materials. The
research results show that the initial reaction temperatures for different metals with
chlorine vary: lithium at 400 °C, manganese and nickel at 500 °C, and cobalt at 600
°C. The extraction rates of all metals ...

Probing the charged state of layered positive …

Sodium-ion batteries have received significant interest as a cheaper alternative to
lithium-ion batteries and could be more viable for use in large scale energy storage
systems. However, similarly to lithium-ion batteries, their performance …

Advanced electrode processing of lithium ion …

This review presents the progress in understanding the basic principles of the
materials processing technologies for electrodes in lithium ion batteries. The impacts
of slurry mixing and...

Electrode materials for lithium-ion batteries

This mini-review discusses the recent trends in electrode materials for Li-ion
batteries. Elemental doping and coatings have modified many of the commonly used
electrode materials, which are used either as anode or cathode materials. This has
led to the high diffusivity of Li ions, ionic mobility and conductivity apart from specific
capacity ...

Achieving dynamic stability and electromechanical resilience for …
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CNTs, demonstrate excellent conductivity (10 6 S m −1 and 10 5 S m −1 for SWCNTs
and MWCNTs, respectively), high specific surface areas (up to 1315 m 2 g −1) and
high strength-to-weight ...

Processing and Manufacturing of Electrodes for Lithium-Ion Batteries

Bichon, M., D. Sotta, N. Dupre, et al., Study of immersion of LiNi 0.5 Mn 0.3 Co 0.2 O 2
material in water for aqueous processing of positive electrode for Li-ion batteries.
ACS Applied Materials & Interfaces, 2019. 11: p. 18331–18341.

Electrode fabrication process and its influence in lithium-ion battery ...

Electrode fabrication process is essential in determining battery performance.
Electrode final properties depend on processing steps including mixing, casting,
spreading, and solvent evaporation conditions. The effect of these steps on the final
properties of battery electrodes are presented.

Investigating the Influence of Different Aprotic Processing …

State-of-the-art manufacturing of positive electrodes in lithium ion batteries is carried
out in N-methyl-2-pyrrolidone (NMP), an aprotic organic solvent which stands out for
good wetting properties, a high boiling point allowing controlled evaporation during
electrode drying, and dissolving properties, for the conventionally used polymeric
binder polyvinylidene …

Advanced electrode processing of lithium ion batteries: A review …

This review presents the progress in understanding the basic principles of the
materials processing technologies for electrodes in lithium ion batteries. The impacts
of slurry mixing and...

Advanced electrode processing of lithium ion batteries: A review …

This review presents the progress in understanding the basic principles of the
materials processing technologies for electrodes in lithium ion batteries. The impacts
of slurry mixing and coating, electrode drying, and calendering on the electrode
characteristics and electrochemical performance are comprehensively analyzed.
Conclusion and ...

LiNiO2–Li2MnO3–Li2SO4 Amorphous-Based Positive Electrode …

All-solid-state lithium secondary batteries are attractive owing to their high safety
and energy density. Developing active materials for the positive electrode is
important for enhancing the energy density. Generally, Co-based active materials,
including LiCoO2 and Li(Ni1–x–yMnxCoy)O2, are widely used in positive electrodes.
However, recent cost trends of …

Dry Electrode Processing Technology and Binders
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For batteries, the electrode processing process plays a crucial role in advancing
lithium-ion battery technology and has a significant impact on battery energy
density, manufacturing cost, and yield. Dry electrode technology is an emerging
technology that has attracted extensive attention from both academia and the
manufacturing industry due to its …

Optimizing lithium-ion battery electrode manufacturing: Advances …

Through numerical simulation and simulation technology, the design of battery
materials should be simulated and ... which can effectively increase the compacting
density of positive and negative electrode materials , so as to improve electrode
conductivity and battery volume energy density [15, 104]. In engineering practice,
the density and porosity of the …

From Materials to Cell: State-of-the-Art and Prospective Technologies ...

In this Review, we outline each step in the electrode processing of lithium-ion
batteries from materials to cell assembly, summarize the recent progress in
individual steps, deconvolute the interplays between those steps, discuss the
underlying constraints, and share some prospective technologies.

Advanced electrode processing for lithium-ion battery ...

In this Review, we discuss advanced electrode processing routes (dry processing,
radiation curing processing, advanced wet processing and 3D-printing processing)
that could reduce...

Processing and Manufacturing of Electrodes for Lithium-Ion …

This book provides a comprehensive and critical view of electrode processing and
manufacturing for Li-ion batteries. Coverage includes electrode processing and cell
fabrication with emphasis …
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