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Abstract

The carbon-encapsulated cobalt nanoparticles (Co@C) were synthesized using
chemical vapor deposition at a temperature of 900 °C for 1-8 h. The cobalt oxide
powder as a starting material was coated on a copper substrate which was placed
inside a tube furnace. Alcohol vapor was introduced into the furnace by a syringe
pump at the rate 0.1 ml/min. The as-synthesized products were characterized by using
transmission electron microscope (TEM), scanning electron microscope (SEM),
energy dispersive X-ray spectroscope (EDS), X-ray diffractometer (XRD), vibrating
sample magnetometer (VSM) and 4-points probe apparatus. It was found that the as-
synthesized products were Co@C with mean core diameters of 82-314 nm and the
shell thicknesses of 42-147 nm. Crystal structures of the Co cores and graphite shells
were face-centered cubic and primitive hexagonal, respectively. Room temperature
magnetization results showed a ferromagnetic behavior of the Co@C which the
saturation magnetization decreased with decreasing the core diameter whereas the
coercivity increased. The saturation magnetizations and the coercivities were in the
range of 8.8-129.3 emu/g and 70-280 Oe, respectively. Moreover, the resistivities of
the as-prepared samples were in the range 0f 0.9-1.2 Q cm.



