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Figure 2 Synthesis route of control released N-CDs
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Figure 4 SEM images, open circuit potential and Tafel curve of carbon steel without the
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Figure 5 Fluorescence images of the aluminium alloy after immersion with 5 mg-L™' N, S-
CDs at 50 C for different time
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Research Progress of Carbon Dots Corrosion Inhibitors

CHEN Huikai', HUANG Jinzhen', LU Guogqiang', LIU Sawen',ZHAO Cailing', BI Jinye',
WANG Jianming",LIU Hanbin®
(1. Southern Marine Science and Engineering Guangdong Laboratory (Zhanjiang) , Zhanjiang 524005, China; 2. College
of Bioresources Chemical and Materials Engineering, Shaanxi University of Science&.Technology, Xi'an 710021, China)

Abstract: Carbon nanomaterials, due to their unique physicochemical properties such as high surface area, excellent electron
transport performance, and abundant surface functional groups, have become a research hotspot across multiple fields. Among
these, carbon dots (CDs) , a type of zero-dimensional nanomaterial, exhibit exceptional optical properties, environmental
friendliness, good biocompatibility, and ease of modification. These characteristics have enabled their broad application
potential in fields such as biosensing, new energy, and medicine. The use of carbon dots in metal corrosion prevention has
garnered increasing attention, with their role as corrosion inhibitors emerging as a new direction in scientific investigation. This
article briefly describes the preparation methods of carbon dots and systematically reviews recent advancements in their
application of carbon dots in the field of metal corrosion prevention. It elucidates the advantages of carbon dot-based corrosion
inhibitors in metal corrosion prevention, including environmental friendliness, high stability, and outstanding corrosion
inhibition efficiency. In the corrosion prevention research of various metal materials such as carbon steel and aluminum alloys,
carbon dots have demonstrated excellent application potential. The article also focuses on the inhibition mechanisms of carbon
dot corrosion inhibitors, including isothermal adsorption models and adsorption types. Lastly, the article points out the current
challenges in the research of carbon dot corrosion inhibitors, such as the need for a deeper understanding of inhibition
mechanisms, the development of large-scale synthesis methods, and their stability and long-term effectiveness in complex
corrosion environments. It forecasts the future prospects of carbon dot corrosion inhibitors in the field of metal corrosion
prevention, aiming for their wide application in low-carbon environmental protection and metal corrosion fields. This offers
new insights and strategies for the design, development, and application of corrosion inhibitors. Despite being in the early
stages of research, carbon dots as metal corrosion inhibitors hold vast potential in the field of corrosion protection.

Keywords: carbon dots; zero-dimensional nanomaterial; inhibitor; preparation methods; metal corrosion prevention; inhibition

mechanism ;isothermal adsorption model;adsorption type
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