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Optimizing the use of carbonaceous petroleum byproducts

in rechargeable lithium batteries

As the world seeks to re-engineer its energy sources,
storage systems have experienced a surge in research
and development for, among others, application in
electric vehicles and as an adjunct to renewable
power generation.

Carbon-based electrode materials have been widely
explored in electrochemical energy storage in
rechargeable lithium ion batteries—the technology
of choice for electric vehicles'-due to their capacity,
energy density, and power density.?

Carbonaceous materials such as graphite and petroleum
coke are widely used in the anodes of lithium-based
secondary cells.? The graphitization process of coke and
pitch for electrode materials is well-published,* but there
are challenges in developing carbon-based electrode
materials with optimum cycle characteristics and
structural performance.
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Low tap density, low Coulombic efficiency, and
prolonged charge-transfer distance across the
electrode can reduce performance based on practical
packing densities and thicknesses, limiting the ability to
achieve high energy and power densities.>® However,
assembly strategies have been developed that realize
synergies between primary carbon nanostructures and
advanced carbon architectures in high-performance
electrodes.®

How can CAS SciFinder support your research
in carbon-based electrode materials?

This example shows how you can gain new insight in
this field and stay up-to-date on competitors with
CAS SciFinder.




A reference search in CAS SciFinder on the topic "graphite for lithium secondary batteries" returns more than
15,000 research publications, more than half of which were published since 2015. This includes 4,514 patent

documents since 2015.
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Spheroidized graphite having excellent output characteristics, coated

spheroidized graphite, anode, and lithium secondary battery

By: Yamaji, Ryota; Madokoro, Yasushi; Obika, Motoharu; Matsuzaki, Akira; Masuoka, Hiroyuki; Suto, Mikito
World Intellectual Property Organization, WO2021166812 A1 2021-08-26 | Language: Japanese, Database:
CAplus

Provided is spheroidized graphite having excellent output characteristics when used as an anode material
of a lithium-ion secondary battery. In the spheroidized graphite, the volume ratio of primary particles
having a sphere-equivalent diameter of 0.8um or lower is 0-40 and the volume ratio of primary particles
having a sphere-equivalent diameter of 1.5-3pym inclusive is 0-13 in the particle size distribution of primary

particles obtained using x-ray CT.
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With the advanced functionality of CAS SciFinder, you can easily refine your results using the
Concepts filter. These standardized scientific terms provide crucial insight into the core research
in the result set.

Based on your query, we've = Refe rences eeo Sort: Relevance v View: Partial Abstract ~
returned the most relevant results.
Would you like to load the entire © Substances v B Reactions v 66 Citing ~ J B % save
result set?
Learn about result relevance.
Filtering: Document Type: Patent X Publication Year: 2015 - No Max X Clear All Filters
Load More Results
Concept: 11 Selected v X ~ Concept
Filter Behavior ; Lithium-ion secondary
batteries (4,373)
Filter by Exclude T . . PR
Spheroidized graphite having excellent output characteristics, coated Battery anodes (2,622)
spheroidized graphite, anode, and lithium secondary battery Carbon black (1,382)
~ Document Type By: Yamaji, Ryota; Madokoro, Yasushi; Obika, Motoharu; Matsuzaki, Akira; Masuoka, Hiroyuki; Suto, Mik
‘ Journal (82) World Intellectual Property Organization, WO2021166812 A1 2021-08-26 | Language: Japanese, Databa Fluoropolymers (1,143)
Patent (660) CAplus Battery cathodes (1,140)

Provided is spheroidized graphite having excellent output characteristics when used as an anode mate Graphitization (298)
of a lithium-ion secondary battery. In the spheroidized graphite, the volume ratio of primary particle

having a sphere-equivalent diameter of 0.8um or lower is 0-40 and the volume ratio of primary partj Coal tar pitch (259)
~ Language having a sphere-equivalent diameter of 1.5-3uym inclusive is 0-13 in the particle size distribution of'E Coke (162)

particles obtained using x-ray CT.
Feedt (@ Pitch (110)

PatentPak ~ Full Text ~ Graphite fibers (27)
Graphitized carbon black (8)
Graphite nanofibers (7)

Review (3)

Chinese (457)
Japanese (84)
Korean (64)

Graphitization catalysts (6)
Graphitized petroleum coke
(2)
Pitch-based carbon fibers (2)
Mesophase pitch-based
Among the most cited documents is Chinese patent 104577084 from Shenzhen BTR carbon fibers (1)
New Energy Materials, China's leading negative electrode manufacturer. BTR was the View All
first to realize the industrialization of layered lithium manganate.’

Preparation of nano-silicon-graphite composite as negative electrode material of

PATENT lithium ion battery

patent Information By: Ren, Jianguo; Yue, Min; Huang, Youyuan; He, Xueqin

Patent Number The title nano-silicon-graphite composite as a anode material of a lithium ion battery comprises a graphite
CN104577084 substrate, nano-silicon material uniformly deposited inside the graphite substrate, and an amorphous
carbon coating layer and a conductive nanoparticle (carbon nanotubes, graphene, etc.) coating layer at the
Publication Date surface of the graphite substrate. The title preparation method includes (1) preparing hollow graphite; (2)
2015-04-29 performing chem. vapor deposition of silicon nanoparticles inside the hollow graphite with silicon source

(SiHg, SixHe, etc.) at 400-1150°C; (3) subjecting the material obtained in step (2) to mech. fusion treatment, and
then performing amorphous carbon coating treatment; (4) subjecting the material obtained in step (3) to
conductive nanoparticle coating modification; and (5) subjecting the material obtained in step (4) to sieving
and magnetism removal treatment. The inventive nano-silicon-graphite composite has characteristics of high
specific capacity (>1000 mAh/g), high first charge-discharge efficiency (>93%) and high elec. conductivity The
inventive preparation method has the advantages of simple operation, easy control, low production cost, and
industrial production
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Starting with a substance search in CAS REGISTRY®, the CAS substance collection, you can
begin to focus specifically on the properties of carbon nanomaterials used in electrodes.
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References retrieved from the substance records can be narrowed by Substance Roles, powerful CAS indexing terms
used to find precise information about substances in a publication. CAS SciFinder enables you to focus the search
on carbon nanomaterials from petroleum byproducts applied to electrode materials.

Carbon nanomaterials-based supercapacitors are expected to have a hierarchical porous structure with balanced

distribution of macropores, mesopores, and micropores.® CAS SciFinder includes concepts related to nanometer
properties, such as porosity.
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~ Substance Role ChemSusChem (2013), 6(1), 56-60 | Language: English, Database: CAplus and MEDLINE
Uses (12K) N-doped porous carbon sheets were successfully fabricated by chem. activation (KOH) of polypyrrole-

. functionalized graphene sheets. Unique compositional and structural features endow the N-doped
Properties (5,711) porous carbon sheets with superior Na ion battery (NIB) performance, i.e., a high reversible capacity /
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Now that you have a result set of interest, the Alerts feature in CAS SciFinder can help you keep up-to-date on the
latest research and competitor developments.
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CAS SciFinder powers your multidimensional research with
industry-leading search and analysis technologies and content
that can drive innovation from concept to commercialization.
Backed by an unmatched view of the world's scientific
literature, you can depend on CAS SciFinder to search faster
and smarter, helping you accelerate research at every stage.

Learn more at cas.org
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