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Ultrasound-Assisted Preparation and Characterization Surface Modified Nano-Ca,B0,
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Abstract: The preparation and application in lubricating oil of nanomaterials is of significance to improve the
performance of oil and extend the mechanical service life. In this paper, the uniform and well-dispersed spherical
calcium borate nanoparticles as lubricating oil additives have been prepared by ultrasound-assisted method for
first time, and characterized by XRD, SEM, TEM and TG/DTA. The XRD and TG/DTA results show that the
samples exist in amorphous state at room temperature and crystalline at 750 °C. The ratio of raw materials has no
effect on the crystal phase. SEM and TEM images indicate that the calcium borate particles with diameters of 50
nm and 200~300 nm can be synthesized with and without ultrasound-assisted method, respectively. The product
oil can be obtained by dispersing 2% of additives into lubricating oil under ultrasonication and agitation. The
dispersion and stability of lubricants were characterized by standing observation. The performance of lubrication
oil was examined by heavy-duty vehicles and industrial gear oil test. The results show that the as-obtained

nanosized calcium borate additive exhibit excellent dispersion, stability and anti-wear friction properties.
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Fig.1  XRD patterns of the products without oleic acid
dried at 100°C (a), products with oleic acid dried
at 100°C (b) and after calcination at 800°C (c)
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Fig.4 TG/DTA curves of unmodified samples by oleic acid
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Fig.7 SEM image of ultrasonic (a) and without ultrasonic (b) treated samples dried at 100 °C
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