Synthesis of Carbon Spheres and Its Size Dependent Water Based Lubrication

Abstract: Lubricants play an integral role in the operation of several technologies and in biology also, ranging from moving parts in machinery to the biolubrication of artificial joints. Low dimension carbon such as carbon nano tubes, grapheme and nano carbon hard sphere are promising nano-materials for application in electronics, tribology, biology and so on due to their unique properties. We have found that a colloidal dispersion consisting of easily synthesized highly spherical and uniform carbon particles results in a very effective water-based lubricant with low friction coefficient and excellent surface wear protection. Carbon hard sphere (CHS), with dimensions of the order of 100 nm has an advantage over traditional based lubricants because of their high modulus, chemical stability and ease of synthesis. By changing hydrothermal parameters, we synthesized different sized CHS of 200 nm, 300 nm, 350 nm, 450 nm, 680 nm, 750 nm, 1000 nm in diameter. The lubrication properties of the CHS dispersed in an aqueous solution of sodium dodecylsulfate were characterized. These particles use a rolling mechanism similar to nano or microscale ball bearings under confinement and the surface phenomena that affects tribological properties of the Carbon Hard Spheres: surface adhesion, particle under confinement, and particle dispersity will be presented.  
