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SURAVIT NAKSUSUK: CO2 CAPTURE FROM EXHAUST GAS WITH
ACTIVATED CARBON-BASED COCONUT SHELL IMPREGNATED
WITH BASE SOLUTIONS AND CO2 CONVERSION TO FUEL BY
PROCESS SIMULATION.

This research aims to investigate the adsorption of carbon dioxide using commercially
available coconut shell activated carbon, modified by impregnation with two types of
alkaline solutions: sodium hydroxide and monoethanolamine. Additionally, the study
simulates the dimethyl ether production process from the captured carbon dioxide. The
activated carbon preparation method is simple and scalable for both laboratory and
industrial applications. Carbon dioxide adsorption experiments were conducted under
two conditions: equilibrium adsorption at 273K (0°C) and fixed-bed adsorption at
atmospheric pressure and 30°C.Nitrogen adsorption/desorption analysis revealed a
decrease in the surface area of the prepared activated carbon with increasing alkaline
solution concentration, indicating pore blockage. FTIR and SEM analyses confirmed
the presence of alkaline solutions on the activated carbon surface and pore blockage at
high concentrations. Equilibrium adsorption experiments at 0°C showed that the
activated carbon samples impregnated with both alkaline solutions exhibited higher
adsorption capacities compared to the unmodified carbon. Fixed-bed adsorption
experiments indicated that activated carbon impregnated with 3% sodium hydroxide
solution exhibited the highest adsorption capacity of 9.89 mg CO2/gac. The primary
adsorption mechanism in the fixed-bed system was diffusion driven by the attractive
forces between CO2 and the pores. The study also simulated the dimethyl ether
production process from synthesis gas containing carbon dioxide, based on an existing
process. Environmental and economic assessments were conducted on the modified
process. Results showed that increasing efficiency by reducing energy consumption and
increasing production capacity resulted in a high ROI of 72%, albeit with increased
environmental impact due to higher energy consumption. The proposed method of
reducing process steps is an attractive option in terms of environmental and safety
assessments.





