SOLAR Pro. Fluorescent carbon dots in energy
storage

What are some properties of carbon dots?

Carbon dots (CDs) can provide a large specific surface area,numerous el ectron-electron hole pairs,adjustable
heteroatom doping,rich surface functional groups,and so on. CDs and their composites as energy storage
materials and electrocatalysts have emerged as new types of quasi-zero-dimensional carbon materials.

What are carbon dots used for?

Carbon dots (CDs) and their composites are used as energy storage materials and electrocatalysts. CDs possess
a large specific surface area,numerous electron-electron hole pairs,adjustable heteroatom doping,rich surface
functional groups,and more.

Can carbon dots be used in energy storage systems?

In conclusion, CDs have shown promising application prospects in advanced batteries. Further research on
large-scale preparation methods and systematic regulation mechanisms of carbon dots are the main directions
for the practical applications of CDsin energy storage systemsin the future. Declaration of Competing Interest

What are some properties of carbon dots (CDs)?

CDs can provide a large specific surface area,numerous electron-electron hole pairs,adjustable heteroatom
doping,rich surface functional groups,and so on. However,the roles and functional mechanisms of CDs and
their composite materials in the enhancement of electrochemical performance remain unclear and need to be
understood in depth.

Can carbon dots (CDs) be used as building units?
For electrochemical energy storage applications,carbon dots (CDs) are technicaly feasible as the building
unitsor as additives to combine with other materials to form composites.

Can carbon dots (CDs) be used in batteries?

The applications of carbon dots (CDs) in batteries have been explored extensively in recent years. CDs can be
usednot only to directly modify electrode materials to improve the conductivity of anode or cathode materials
but also as precursors or inducers to prepare amorphous carbon for high-performance anode materials via
high-temperature sintering.

Carbon dots (CDs) are a vibrant subset of |uminescent nanomaterials exhibiting structural and
physicochemical properties that make them an ideal platform for the development of biological imaging
agents, ...

As one kind of carbon nanomaterials, since their discovery at the beginning of the century, carbon dots (CDs)
have been attracting extensive attention in sensing, bioimaging, catalysis, organic light-emitting diodes, €tc. ...
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Different sized quantum dots [] the past few years, quantum dots have been widely explored by researchers
across the globe in different fields, such as tracking [], cell imaging [], light-emitting diodes [], energy storage
[], and many others.Along with the renewables-based lithium/sodium ion batteries, metal-air batteries,
supercapacitors, fuel cells, and water-splitting technol ogies, the ...

The photoluminescence studies reveal that by co-doping the transition metals with nitrogen or nitrogen- sulfur
carbon dots, the emissions maxima of the nanodots can be tuned. The doped carbon dots were explored for
their energy storage application and ...

Carbon quantum dots (CQDs) have gained significant growing attention in the recent past due to their peculiar
characteristics including smaller size, high surface area, photoluminescence, chemical stability, facile
synthesis and functionalization possibilities. They are carbon nanostructures having less than 10 nm size with
fluorescent properties. In recent ...

Carbon dots (CDs), a versdtile class of fluorescent carbon-based nanomaterials, have attracted widespread
attention due to their exceptional optical properties, biocompatibility, and cost-effectiveness. Their
applications ...

Rajapandi et al. developed green fluorescent nitrogen-doped biogenic carbon dots, applying them as
eco-friendly catalysts for the degradation of safranin O dye and for antibacterial applications ...

Carbon dots (CDs) and their composites as energy storage materials and electrocatalysts have emerged as new
types of quasi-zero-dimensional carbon materials. CDs can provide alarge specific surface area, numerous ...

Recently, fluorescence carbon quantum dots (CQDs) from lignin have been developed. Li et al. synthesized a
blue-fluorescent N-doped CQDs via hydrothermal carbonization of lignin with ammonia water [33]. ...
chemica compatibility, thermal stability, and thermal energy storage capacity of the as-prepared materials
were systematically ...

Stearic acid (SA) and carbon quantum dot (CQD) molecules were synchronously incorporated into the
Cr-MIL-101-NH 2 framework, in which MOF framework serves as an ideal compatible support host, CQD as
a superior fluorescent guest, and stearic acid as an excellent thermal energy guest. Our uniquely constructed
MOF-involved PCMs assisted by CQDs. ...

Carbon dots with fluorescence from blue to green have been prepared by a microwave-assisted hydrothermal
reaction of a chitosan and sodium hydroxide solution. The carbon dots are conjugated graphite nuclei ...

As a new class of fluorescent nanocarbon materias, carbon dots (CDs) have become critical materials in

nanomedicine [10, 11], energy conversion and storage [12, 13], and optoelectronic devices [14, 15] because of
their high stability, simple preparation methods, and excellent optical and electrical properties [16], [17],
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[18].Unlike traditional carbon-based ...

Recently, batteries, supercapacitors (SCs), and hydrogen/oxygen evolution reactions (HER/OER) electrolysis
have grown within effective, dependable, and functional machineries toward electrochemical energy ...

Carbon dots (CDs), dso called carbon quantum dots, are a new type of zero-dimensional (OD)
photoluminescent nanocarbon with a size range less than 20 nm [1], [2], [3].However, it was reported that
particle sizes can increase up to 60 nm [4], [5].The photoluminescence CDs were first prepared via
purification of single-walled carbon nanotubes, ...

Carbon nanodots are zero-dimensional tiny particles of carbon with outstanding characteristics and potential
applications. Carbon nanodots are fluorescent materials and possess unique characteristics such as ...

In this study, carbon dots were created using a one-step hydrothermal process from tea residue. The generated
carbon dots had exceptional photoluminescence characteristics and were utilised as fluorescent probes to
detect. Wang et al. (2020), & quot;Green Synthesis of Carbon Dots from Tea Waste for Highly Selective and
Sensitive Detection of Hg2+& quot;

The confinement of electrons and holes in the carbon core and polymeric matrix lead to discrete energy bands
that exhibit fluorescence upon excitation. The conjugated p electron system also contributes to fluorescence. ...
4.4.1 Electronic Devices and Charge Storage. Carbon shows unique electronic properties like high electrical
conductivity ...

1 INTRODUCTION. In recent years, batteries, fuel cells, supercapacitors (SCs), and H 2 O/CO 2 electrolysis
have evolved into efficient, reliable, and practical technologies for electrochemical energy storage and
conversion of electric ...

Either the fluorescent or the electrochemical properties will be largely improved if nitrogen element is doped
into the carbon matrix [13].For example, Yang and co-workers prepared N-doped CDs (N-CDs) with strong
fluorescence through pyrolysis of citric acid and ethylenediamine [5].N-doping is one of the most effective
ways to enhance the emission of the...

Nonetheless, the low energy density of commercial supercapacitors limits their practical applicability; thus,
significant efforts have been undertaken to improve their energy density. Carbon quantum dots (CDs or
CQDs) have received increased attention in the energy storage field due to their unique electrical properties
and crucial rolein ...

Fluorescent carbon nanoparticles also termed as carbon quantum dots (CQDs) have ... synthetic process,

bio-medical applications, energy storage application, biosensors 1 INTRODUCTION From the last decade,
carbon quantum dots (CQDs) have fascinated the interest of many globa researchers. Specifically,
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carbon-based nanomaterials (CNMs) such ...

Carbon quantum dot-based composites for energy storage and electrocatalysis: Mechanism, applications and
future prospects. ... One-pot synthesis of fluorescent carbon dots from orange waste peels. Ind. Eng. Chem.
Res., 52 (44) (2013), pp. 15673-15678, 10.1021/ie402421s.

Carbon dot is a type of carbon material with an ultrasmall size of less than 10 nm for al three dimensions,
which has attracted more and more attention due to its useful merits. Unfortunately, the complicated synthesis

This research introduced a potent method for the production of efficient catalysts for fuel cells and energy
storage systems [183]. In 2016, Hou et al. reported phosphorus doped carbon dots (P-CDots) via al thermal
treating process using CDots and sodium dihydngen phoshate (NaH 2 PO 4) as precursors. Prior to the
post-modification, the ...

A highly green fluorescent carbon quantum dots (CQDs) synthesized from food waste via one step green
synthesis. As-synthesized colloidal CQDs are highly stable due to their surface functionality with
homogeneous distribution. ... The carbonaceous materials have more applications in severa fields like energy
storage, drug delivery, sensorsand ...

Carbon quantum dots (CQDs) are fluorescent nanomaterials with small size, broad excitation spectrum, stable
fluorescence, and adjustable emission wavelengths. They are widely used in optoelectronics, medical
diagnostics, and energy storage due to their biocompatibility, low toxicity, rich surface functiona groups,
abundant electron-hole pairs ...

Carbon materials play a crucial role in the fabrication of electrode materials owing to their high electrica
conductivity, high surface area and natural ability to self-expand. 1 From zero-dimensional carbon dots (CDs),
one-dimensional carbon ...

In recent years, the fluorescent carbon dots (CDs), a new member of the carbon nanomaterials family, have
shown great application prospects in biological imaging, chemical sensing and photocatalysis owing to their
excellent biocompatibility, non-toxicity, tunable fluorescence emission, outstanding energy storage
performance and other unigue ...

Three strategies for structural engineering of CDs are presented and analyzed, in terms of the tuning of size
and crystallinity, and the methodologies for surface modification and heteroatom doping, with afocus ...

CDs are broadly categorized into carbon quantum dots (CQDs), graphene quantum dots (GQDs), carbonized

polymer dots (CPDs), and carbon nanodots (CNDs), each with distinct features and uses, ranging from
biological imaging to energy storage devices[1], [2].
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Later, Sun et a. named the fluorescent carbon particles as Carbon Dots (CDs). CDs are a new kind of
zero-dimensional carbon nanomaterials, which represented by Carbon Quantum Dots (CQDs), ... This research
indicated that ...

Recently, researches in the field of energy storage show that both electrodes and electrolyte modified with
CDs have significant improvements in coulombic efficiency, cyclic life, ...
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