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Abstract
In the present work, carbon nanoparticles are successfully synthesized by a Direct Current (DC) plasma torch method and 3 gases including methane, acetylene and natural gas as raw materials. Also, a cooling chamber is used to create a neutral environment and collect carbon nanoparticles. Further, the structure and morphology of the nanoparticles are examined by FE-SEM, XRD, EDS and TEM analyses. Through the proposed procedure, carbon nanoparticles with spherical morphology and size of about 20 nm can be produced. In addition, to purify and increase the surface area of carbon nano particles, physical activation is involved in this study by heating the products in a furnace up to 800 °C. A textural characteristic of the resulting activated carbon is carried out by nitrogen adsorption at 77K along with application of Brunauer–Emmett–Teller equation for determination of surface area. Total volume of pores is determined by as method. External surface area, micropore area and micropore volume is determined by t-plot method. On the basis of the BET method results, we have obtained a specific surface of 1165 m2g-1 and total pore volumes of 1.0822 cm3g−1. The nitrogen adsorption isotherms depicts that the micropores are developed when the activation temperature is 800 °C. So the analysis results showed that thermal plasma is very effective method in purifying and improving the quality of carbon nanoparticles synthesized by this procedure.
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