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The alumina dispersed transformer oils which containing nano-sized particles were prepared by 

surface modification. The gas-phase synthetic alumina nanopowders with diameters from ㎛ to ㎜ 

were bead-milled then treated with stabilizing agents. The transformer oil containing surface-

modified alumina nanoparticles was prepared. The characteristics of modified nanoparticles, 

surface properties and size distributions, were examined by FTIR spectroscopy, PSA and TEM. 

The FTIR results revealed that hydrophobicity of nanoparticles was caused by chemical reaction 

between hydroxyl groups of particle surface and functional groups of surfactant. Size distributions 

of nanoparticles were dependant on milling times. The different concentrations of nanofluids were 

prepared to investigate the dispersion stability and improvement of thermal conductivity. The 

dispersion stability of hydrophobic nanoparticles was dependant on surfactants and its amounts and 

was excellent in transformer oil. The thermal conductivity of alumina-transformer oil compared 

with a pure transformer oil was measured by transient hot-wire method.  




