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Preparation and quantum size effect of nano WS; lubricating crystal

SUN Ke hui, WEI Qin, LUO Wenr dong, WANG Gao

( Department of Applied Physics and Heat Engineering, Central South University, Changsha 410083, China)

Abstract: Nano WS, crystal is a kind of solid lubrication material with excellent lubrication performance. This paper re-

ports a new method of preparing nano WS, lubricating crystal using equipment of Mechanical-physical Solid State Reaction
Methods (MPSSRM) . The phase analyses of nano WS, lubricating crystal were made in the experiment of XRD. The shift

of binding energies from W 4f7/, and S 2ps/, electrons for specimens of different diameters was investigated with ESCAL-

AB-MK II, and the spectra fitting analysis for S 2p3/» electron in S-W-S cluster of diameters 50 nm and 10 nm were per-

formed. The results show that the diffraction patterns for WS, single phase were observed; the pronounced quantum size

effect exists in SSW-S nano clusters, and it enhances the hybridization of different electronic shell obits and formed a

closed hollow spherical structure without any dangling bond. In the lubricating process, such a system can maintain its

chemical stability and decrease energy dissipation.
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