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Abstract: In this study, the mechanochemical synthesis of carbon derived from calcium
carbide (CaC,-CDC) was investigated at ambient temperatures. Thermodynamic
calculations confirmed the possibility of calcium carbide reaction with sulfur, iron sulfide
and zinc oxide at ambient temperature for the synthesis of CaC,-CDC. The synthesis of
CDC was carried out by mechanochemical reaction method of calcium carbide and
reactants with stoichiometric ratio in a high energy planetary ball mill. Grinding with a
rotation speed of 300 rpm and with a weight ratio of pellets to powder of 20 to 1 and for a
period of 1, 3, 5, 7 and 10 hours for the reaction of calcium carbide and sulfur and a period
of 10 hours for the reaction of calcium carbide and iron sulfide and zinc oxide was
performed. In order to remove calcium sulfide and calcium oxide from the synthesized
CDC, the ground mixtures were dissolved in 5% hydrochloric acid and CDC was obtained
by repeated washing with distilled water and filtration. XRD, SEM, Raman and FTIR
methods were used to characterize raw materials and products. The diffraction patterns of
the milled mixtures indicated the reaction between calcium carbide and sulfur in 10 hours.
In other reactions, the diffraction patterns showed that the reactions were carried out in 10
hours. After acid washing, calcium sulfide dissolved in the reaction of carbide and sulfur
and iron sulfide, as well as calcium oxide in the reaction of carbide and zinc oxide, and
only peaks related to carbon were identified in the diffraction pattern. Electron microscopic
images showed large number of nanometer pores. According to the Raman results, the
obtained carbons were of high graphite grade and also the FTIR results confirmed the
formation of carbon bonds. Also, according to the results, the degree of graphitization was
the highest in the reaction with sulfur and the lowest with iron sulfide. In the same way, the
lowest irregularity was related to CDC synthesized from calcium carbide and sulfur, and
the highest was related to the reaction of calcium carbide and iron sulfide.

Keywords: carbide derived carbon, calcium carbide, mechanochemical reaction.
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