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Abstract: Carbon quantum dots (CQDs) were prepared from biomass material (tea residue), while choline
amino acid ionic liquid (ILs) was prepared from choline chloride and L-citrulline. Composite lubricant
CDILs was then synthesized by modifying CQDs with ILs, and further dissolved into deionized water to
obtain CDILs water-based lubricant, which was characterized by FTIR, NMR and TEM. The influence of
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CDILs mass fraction on the tribological properties of CDILs water-based lubricant was analyzed through

friction experiments using friction coefficient and volume wear rate as indexes, and the lubrication

mechanism was deduced based on XPS characterization of CDILs. The results showed that the water-based

lubricant with 0.3% CDILs displayed the lowest friction coefficient and volume wear rate, 0.14 and

1.91x10° mm?/(N-m), respectively, which were 33.3% and 67% lower than that of deionized water. It was

found that CDILs played an excellent synergistic role in the friction process. Quasi-spherical CQDs with an

average particle size of 2.0 nm easily filled the concave structure of the metal surface, reduced its surface

roughness, and played the role of "nano ball", thus changing the sliding friction to rolling friction, thereby

reducing the friction coefficient and the volume wear rate. In addition, the anion on the surface of ILs

formed a boundary lubricating adsorption layer with the positive charge on the metal surface through

electrostatic interaction, thereby improving the lubrication durability of CDILs water-based lubricant, and

forming a continuous, uniform and firm self-lubricating transfer film on the friction surface of the metal,

preventing direct contact with the grinding surface.
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