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Abstract: With the development of carbon nanomaterials, the synthesis and application of carbon quantum
dots (CQDs) have achieved remarkable progress in recent years. As a kind of green, environmentally
friendly, safe and non-toxic carbon nanomaterials, CQDs has shown great application potential in the
petroleum field. In this review, the application potential of CQDs in the field of petroleum, especially the
research progress and technical achievements in high efficiency displacement, viscosity reduction of heavy
oil, oil-water separation, corrosion prevention, scale inhibition, efc. was analyzed. The existing problems
and shortcomings of CQDs in the field of petroleum were then described, the influence of different
modification technologies on its performance regulation and the current research trends were introduced,
the challenges faced by CQDs in the field of petroleum were summarized, and the future research direction
was prospected. Finally, it was pointed out that the rapid and stable mass production of CQDs could be
achieved by optimization on synthesis method and combining strategy. In addition, it was necessary to
further study the mechanism of action, improve the surface modification technology, modify with intelligent
responsive polymers or achieve multi-element doping to improve the usability and stability of CQDs, and
make full use of its excellent properties to expand the application range, to meet the different needs of the
oil industry.
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Fig. 1 Different modifications and applications of CQDs
in the petroleum field
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