Production of carbon nanofibers by electrospinning method
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Among a wide class of nanomaterials, carbon nanofibers (CNFs) occupy a detached position, due to the uniqueness of their physicochemical properties and the prospects for practical application [1]. CNF are actively used in the automotive industry, instrument making, filtration, as well as in the preparation of composite materials [2].

The method for producing CNF from coal tar pitch includes the following stages: preparation of raw materials, formation, stabilization (oxidation), carbonization. To obtain carbon nanofibers, available materials were used as coal tar from coal from the Shubarkol deposit, which are formed during the pyrolysis of raw materials; polymethyl methacrylate was used as a binder, 1,2-dichloroethane was used as a solvent.

The paper presents the method of obtaining carbon nanofibers from the coal tar pitch of the Shubarkol deposit by the method of electrospinning in laboratory conditions, the value of the interelectrode voltage was 20-30 kV. The elemental composition was determined and the surface studied the morphology of the sample, the type of carbon fiber modification was revealed. It was revealed that as a result of energy dispersive X-ray spectroscopy and SEM microscopy, the chemical composition was found (C-84.73%; O-14.05%; Si-0.49%) and the diameter of carbon fibers which ranged from 60 to 160 nm. The results of Raman spectroscopy showed the presence of peaks D (1367 cm-1) and G (1595 cm-1), which characterizes carbon materials, and a peak at 2900 cm-1 was detected, which indicates the presence of CH bonds.

The proposed method of producing carbon nanofibers is based on the method of electrospinning, which is the most promising method of industrial production and provides a product with a relatively high homogeneity of the fraction, which determines the achievement of the strength characteristics of structural materials.

The environmental effect of our research is to create an environmentally friendly technology based on the processing of secondary raw materials (coal tar pitch and other coal mining waste) to produce carbon nanofibers and composites based on them. The creation of this technology will allow to solve the environmental aspect of the disposal of this type of waste with obtaining cost-effective product.

The proposed method is unique in that the raw materials that we use to produce carbon nanofibers are a renewable resource, compared to methods for producing fibers from a variety of other precursors (nylon, polyester, acrylic, polypropylene, etc.). The prospect of these studies is the possibility of large-scale production of carbon fibers from coal tar pitch, which will lead to the appearance on the market of Kazakhstan of materials and composites on their basis of domestic production.
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