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Abstract
219318

In this present study, CO; hydrogenation of carbon dioxide via different
supported cobalt (Co) catalysts was investigated. In the first portion, the spherical
silica support was synthesized from tetraethyloxysilane (TEOS), water, sodium
hydroxide, ethylene glycol and n-dodecyltrimethyl ammonium bromide
(C12TMABT). The particle size was controlled by variation of the ethylene glycol
co-solvent weight ratio of a sol-gel method preparation in the range of 0.10 to 0.50.
In addition, the particle size apparently increases with high weight ratio of co-
solvent, but the particle size distribution was broader. The standard deviation of
particle diameter is large when the co-solvent weight ratio is more than 0.35 and
less than 0.15. However, the specific surface area was similar for all weight ratios
ranging from 1000 to 1300 m¥/g. The synthesized silica was spherical and has high
specific surface area. The cobalt was impregnated onto the obtained silica to
produce the cobalt catalyst used for CO; hydrogenation.

In second portion, the different silica-based supported cobalt (Co) catalysts
were synthesized and used for CO, hydrogenation under methanation. The different
supports, such as SSP, MCM41, TiSSP, and TiIMCM were used to prepare Co
catalysts having 20 wt% of Co loading. The supports and catalysts were
characterized by means of N, physisorption, XRD, SEM/EDX, XPS, TPR, and CO
chemisorption. It was found that after calcination of catalysts, the Ti was present in
the anatase form. The introduction of Ti can play important roles on the properties
of Co catalysts by; (i) facilitating the reduction of Co oxides species strongly
interacted with support, (ii) preventing the formation of silicate compounds, and
(ii1) inhibiting the RWGS reaction. Based on CO; hydrogenation, the CoTiMCM

exhibited the highest activity and stability.
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