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A review on carbon quantum dots and their potential

applications as filler in rubber nanoco ites

Mehdi Ghanbari Adivi®, and Akbar Shoj
rif University of T .0 : 11155-

Department of Chemical and Petroleum Engineering,
9465, Tehr

Abstract *
Carbon quantum dots (CQDs) are a?al su

dimensions are about 10 nanometers. Their un

les whose average
ow toxicity, chemical
inertness, excellent biocompatibility,

re many sources in na
different effects on th erties of these particlé8To synthesize CQDs, many methods have
been introducedlil

electrochemical @%idati thod a onication. Due to the small particle size of

inéScence behavior by surface

modification. There the synthesis of CQDs, each of which has

rowave radiation, hydrothermal reaction,

CQDs, they have strgn rescent properties. Applications of these particles have been

orks about CQDs in polymeric materials, especially composite materials
nanoparticles, have been of interest in recent years. This is due to unique
as renewability, stability, high mechanical properties, and low weight and
comparatively low cost of these particles. This review article is aimed to discuss the physical,
chemical and stability properties of CQDs, raw materials and methods used in their synthesis, as
well as their potential applications in various fields, especially in the rubber industry.
Furthermore, in this article, we discuss recent progress regarding the use of CQDs in rubber
products and their effects on the improvement of mechanical and dynamic properties.
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' Fourier Transform Infrared Spectrometer
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' Transmission Electron Microscopy



(nm) ,Lé

FoY A 1 e )Y W Y Y

¥

[
ol w35 5 o s o

(] 5 oo 8155 bl o3

2
>
iy
2
2
)
o]

)f)U&‘J:l’J}Qﬂ&‘j-\;‘j@‘@‘b&iﬂbu@'

- /0
SNy s

) Jg*o\j@‘)ﬂj}l}/\" GYes 03 gd>we

=

> g osliz

53 (UV-VIS) g e il p ol (b ot

J;abl.&;’.‘w‘d;dn}b‘;.]owdjy -5
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" Photoluminescence
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* Conductive silicon rubber

¥ Nitrogen and sulfur-co-doped graphene quantum dots
* Gold nanoparticles-polyaniline
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