
The significance of studying silicon
oxycarbide energy storage materials

Why are silicon oxycarbides a promising material?

Polymer-derived silicon oxycarbides (SiOC) are considered as promising materials because of their high

capacity,up to 600 mAh g-1,excellent capability upon high charge-discharge current,low price and good

availability of preceramic precursors [,,,].

 

Are silicon oxycarbide ceramics reversible storage of lithium ions?

The electrochemical properties of silicon oxycarbide (SiOC) ceramics with respect to reversible storage of

lithium ions have been studiedin the middle of the 1990s for the first time [4,8].

 

Is silicon oxycarbide a potential anode material for Li-ion batteries?

We report here on the synthesis and characterization of silicon oxycarbide (SiOC) in view of its application as

a potential anode material for Li-ion batteries. SiOC ceramics are obtained by pyrolysis of various

polysiloxanes synthesized by sol-gel methods.

 

Can silicon oxycarbides improve lithiation of silicon anodes?

However,the large volume expansion of silicon anodes hinders its commercial utilization. As an

alternative,silicon oxycarbides (SiOCs) mitigate the expansion of anodes during lithiation,and the synthesis of

SiOC beads from silanes is rather simple and at a low cost.

 

Can silicon oxycarbide be substituted for crystalline Si-based anodes?

Silicon oxycarbide (SiOC) materials,which are synthesized using a polymer-derived ceramic (PDC) route,have

been investigatedas a substitute anode material for crystalline Si-based anodes. The specific capacity of these

SiOC materials ranges from 200-1300 mA h g -1.

 

Are silicon oxycarbide based electrodes practical?

The practical application of silicon oxycarbide (SiOC) based electrodes has been restrictedby poor rate

performance and under capacity retention on account of sluggish electronic and ionic transport of the SiOC

glass.

In this review, we discuss the various factors that influence SiOCs'' electrochemical performance, storage

mechanisms, and recent developments. SiOC anodes suffer from low electrical conductivity, low Coulombic

...

To address this issue, intensive studies, focused on silicon-based materials such as silicon oxycarbide (SiOC)

as Li-ion storage hosts for LIB anodes, New insights on lithium storage in ...

of the electrochemical sodium ion storage in silicon oxycarbide (SiCO) using ex situ X-ray photoelectron

spectroscopy and magic-angle spinning nuclear magnetic resonance spectroscopy.
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Li-metal anodes with ultra-high theoretical specific capacity (3860 mAh g -1) and ultra-low potential (-3.04 V

vs. standard hydrogen electrode) have been considered as the most potential anode materials [8,14]. However,

the application of Li-metal batteries based on ASSEs still faces many issues caused by excess Li.

Polymer-derived ceramics (PDCs), made from polysiloxanes [5] and polysilazanes [6] represent a new class of

materials for reversible storage of Li. They are interesting because they combine Si and C chemistries with O

and N. The siloxane based PDCs yield silicon oxycarbide (SiCO), while the silazanes produce oxynitride

ceramics (SiCN).

Silicon oxycarbide (SiOC) materials, which are synthesized using a polymer-derived ceramic (PDC) route,

have been investigated as a substitute anode material for crystalline Si-based ...

Over the years, Li, S, Sn, Gr, antimony (Sb), lithium titanium oxide, and silicon-based materials such as

silicon oxycarbide (SiOC) have become common anode elements. 91 Among them, commercial Si or Si

nanoparticles are considered ...

Thermal energy storage (TES) is widely recognized as a means to integrate renewable energies into the

electricity production mix on the generation side, but its applicability to the demand side is also possible [20],

[21]  recent decades, TES systems have demonstrated a capability to shift electrical loads from high-peak to

off-peak hours, so they have the potential ...

Thus far, research on silicon oxycarbide (SiOC, SiOnC4-n (0 <= n <= 4)) as an anode material for lithium-ion

batteries (LIBs) has been focused on the quantity and quality of the carbon domains.

Photoluminescent silicon oxycarbide (SiO x C y) thin films were deposited on n-type (100) silicon substrates

using the organic catalytic chemical vapor deposition (O Cat-CVD) technique employing tetra-ethyl

orthosilicate (TEOS) as an organic-based precursor. These films were annealed at a temperature of 500, 800

and 1000 &#176;C for 30 min in a nitrogen (N 2) ...

In this work, we study the impact of the preceramic precursor vinyltriethoxysilane (VTES) on the

electrochemical performance of silicon oxycarbide (SiOC) glass/graphite ...

Maximizing the utilization of active sites through the formation of native nanovoids of silicon oxycarbide as

anode materials in lithium-ion batteries. Energy Storage Mater. (2021) J ... battery is a crucial component of

energy storage components for electric vehicles. However, the environmental impact of EVs battery is still not

clear. ...

Silicon oxycarbide (SiOC), a polymer-derived ceramic, was initially explored in the mid-90s as a new class of

Si-based anode material with the capability of storing Li + ions at ...
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SiOC glasses formed by an amorphous silicon oxycarbide network and increasing amounts of a free-C phase

have been synthesized and characterized, both from the structural and electrochemical point of view. For all

the investigated samples the amorphous silicon oxycarbide network has the same chemical composition of SiC

x O 2(1-x) with x?1. The ...

Thus far, research on silicon oxycarbide (SiOC, SiOnC4-n (0 <= n <= 4)) as an anode material for lithium-ion

batteries (LIBs) has been focused on the quantity and quality of the carbon domains. This study, however,

intends to present a new perspective in order to maximize the utilization of active sites by forming nanovoids

in the Si-O-C domain.

Then, Fluorine-doped silicon oxycarbide derived materials can be potentially used as electrodes for

supercapacitors in the field of energy storage applications. View Show abstract

Most energy storage applications focus on high energy density, especially for power sources in advanced

mobile electronic devices and electric vehicles [1].Lithium-ion batteries (LIBs) have advanced greatly in the

past three decades, with the energy density increasing to approximately 300 Wh kg -1 [2]. The development of

new battery systems that go beyond the ...

The looming concerns of energy shortage have triggered the hunt for forceful energy conversion and storage

devices, which can deliver excellent energy density and exhibit outstanding rate performance. ... One-pot

synthesis of antimony-embedded silicon oxycarbide materials for high-performance sodium-ion batteries.

Adv. Funct. Mater., 27 (2017 ...

An interfacial crosslinking strategy to fabricate an ultrathin two-dimensional composite of silicon

oxycarbide-enwrapped silicon nanoparticles for high-performance lithium ...

Maximizing the utilization of active sites through the formation of native nanovoids of silicon oxycarbide as

anode materials in lithium-ion batteries. Energy Storage Materials (2021) ... Metal hydride reactors and phase

change materials: Enhancing energy storage for medium-high power vehicles. Journal of Energy Storage,

Volume 104, Part B ...

The term of silicon oxycarbide (SiOC) can be traced back to the begin of the 20 th century, as so-called

"siloxicon" was patented as high-temperature insulating material for crucibles and furnaces [1]. In the 1980s,

amorphous silicon oxycarbide films were first synthesized via chemical vapor deposition method [2,3].

Then, fluorine-doped silicon oxycarbide derived materials can be potentially used as electrodes for

supercapacitors in the field of energy storage applications. : :  ...

CVD has gained popularity in the growth of graphene materials for use in electronic and optoelectronic
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devices, chemical sensors, nanocomposites, and energy storage [34]. CVD breaks down gaseous reactants

carried into a tube furnace to produce atomic species, which are subsequently deposited onto a substrate

surface.

S. H. Lee, C. Park, K. Do, H. Ahn &quot;Maximizing the Utilization of Active Sites Through the Formation

of Native Nanovoids of Silicon Oxycarbide as Anode Materials in Lithium-ion Batteries&quot;, Energy

Storage Materials, 2021, 35, 130. J. Hwang, K.

Thus far, research on silicon oxycarbide (SiOC, SiOnC4-n (0 <= n <= 4)) as an anode material for lithium-ion

batteries (LIBs) has been focused on the quantity and quality of the ...

Silicon oxycarbide (SiC x O y) materials have been focus of research interest due to their potential

applications as white light-emitting materials [1], low-k interlayer dielectrics [2], anode material in Li-ion

batteries [3], hydrogen storage [4], catalytic supports, gas sensors, biomedical devices etc. [5].The structure of

silicon oxycarbide consists of corner sharing SiC x ...

Studies based on electrode materials are one of the key step to improve the energy storage performance of

these systems. Recent studies shows that polymer derived ...

Thus far, research on silicon oxycarbide (SiOC, SiO n C 4-n (0 <= n <= 4)) as an anode material for

lithium-ion batteries (LIBs) has been focused on the quantity and quality of the carbon domains. This study,

however, intends to present a new perspective in order to maximize the utilization of active sites by forming

nanovoids in the Si-O-C domain.

We report here on the synthesis and characterization of silicon oxycarbide (SiOC) in view of its application as

a potential anode material for Li-ion batteries. SiOC ceramics are obtained by pyrolysis of various

polysiloxanes ...

It has been reported that, silicon oxycarbide (SiCO) materials offer several advantages compared to silica. The

partial substitution of oxygen by carbidic carbon species inside an amorphous silicon dioxide phase improves

the materials thermal, chemical, and mechanical properties [8], [9], [10].Generally, SiCO materials are

obtained by pyrolysis of ...

Strength and plasticity are of great importance for the successful application of radiation tolerant materials

[23].Previous studies have mainly focused on Young''s modulus and hardness of SiOC using

micro/nano-indentation tests [6, 24, 25]  was found that irradiation leads to an apparent densification and a

subsequent increase in elastic modulus and hardness of ...

Maximizing the utilization of active sites through the formation of native nanovoids of silicon oxycarbide as

anode materials in lithium-ion batteries. Energy Storage Mater. (2021) P.R ... This approach paves the way for
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novel multifunctional silicon-based superstructures with potential use as anode materials in energy storage and

conversion ...
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