DRY REFORMING OF METHANE OVER Co-CONTAINING CATALYSTS
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 In the twenty-first century, humanity is faced with the global problem - climate change of the Earth as a result of growth of greenhouse gas concentrations in the atmosphere [1]. Humanity feels action of greenhouse effect now. Currently, seven of the ten disasters are climate-related. According to estimates by the Intergovernmental Panel on Climate Change (IPCC), by the year 2050 relocation will affect 200 million people as a result of climate impacts. Seriousness of the problem has forced representatives of practically all governments of the world, including Kazakhstan, sign the Kyoto Protocol on limiting and partial reduction of greenhouse gas emissions. Progress in gas chemical technologies can play a crucial role in solving the problem. Huge contribution to reducing greenhouse gas emissions can give catalytic conversion of associated and refinery gases. The catalytic processing of carbonaceous feedstock into valuable end products to produce synthesis gas  which is further used for the production of hydrocarbons and oxygenated compounds, according to a process known as GTL is the most promising method for processing [2]. Synthesis gas is generally recognized alternative of oil energy source and raw material for basic organic and petrochemical synthesis. There are several catalytic technologies for producing synthesis gas of different compositions, such as steam methane reforming (SMR), partial methane oxidation (POM), autothermal reforming (ATR) and dry reforming of methane (DRM). DRM is of particular interest because it allows you to simultaneously dispose of two greenhouse gases - methane and carbon dioxide. The main problems of DRM are the low activity of catalysts and their instability to carbonization [3], as a result of which they lose their effectivity. Nickel catalysts are the most widely studied for these reactions, their main advantage is low cost [4]. However, the main problem with nickel catalysts is the rapid deactivation due to the formation of coke. Therefore, there is still an open question on the development of an active and resistant to carbonization catalyst for the carbon dioxide conversion of methane.
In this work, we studied the influence of the nature of carriers, oxides of transition elements, and the method of catalyst preparation on the direction of dry reforming of methane. The comparative influence of methods for the preparation of cobalt catalyst on its effectivity in the studied reaction was investigated. Catalyst 15 wt.% Co2O3/ γ-Al2O3 catalyst was prepared by the method of solution combustion. The "solution combustion" method is one of the variants of self-propagating high-temperature synthesis [5]. The synthesized catalysts were dried at 300° C (2 hours) and calcined at 500°C for three hours. Testing the activity of the carriers and the synthesized catalysts in the dry reforming of methane was carried out on a flow-type laboratory unit. Process conditions: 0.1 MPa, the temperature was set in the range of 650-900oC, the ratio of CH4: CO2 =1:1, the volume of catalyst in the reactor was 2 ml. The physicochemical properties of the cobalt containing catalyst were investigated by the methods, X-ray analysis, SEM and BET.
Carriers of various nature (θ-Al2O3, γ-Al2O3 and 4A, 13X, HY, HZSM-5) are investigated in the DRM reaction. The most effective in the reaction of DRM was γ-Al2O3, methane conversion of 20%. The getting results show that the activity of carriers in the process of DRM depends on their specific surface. The effect of the preparation method on the activity of 15 wt.% Co2O3/ γ-Al2O3 in the DRM to synthesis gas has been investigated. It has been shown that the preparation of a cobalt catalyst by the “solution combustion” method increases the efficiency of the catalyst in the conversion of methane and carbon dioxide by increasing the dispersion of the catalyst. Under the reaction conditions: CH4:CO2 = 1: 1, GHSV = 1500 h-1, Tr = 700°C on a 15% Co2O3/Al2O3 catalyst, synthesized by the “solution combustion”  method, methane conversion is 95 %, carbon dioxide conversion is 98 %, H2 / CO ratio = 1.1.
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