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Abstract

The objectives of this research are to investigate the interaction of hydrogen sulfide (H,S), carbon
dioxide (CO,) and methane (CH,) on H-FER zeolite using computational chemistry under ONIOM (HF/6-
31G (d,p):UFF) and ONIOM (B3LYP/6-31G (d,p):UFF) method to compare the adsorption energies. In
addition, hydrogen sulfide adsorption efficiency of zeolite, charcoal and scrap iron was studied in
laboratory and the best adsorbent was applied in community. The interaction energy from the
computational calculation leads us to conclude that the zeolite can be used for adsorption biogas, H,S,
CO, and CH,. The binding energy values were observed in following order: H,S <CO, < CH,. The
obtained data indicated that zeolite can adsorb H,S better than CO, and CH, respectively. In laboratory
scale, this work focused on the adsorption of H,S from biogas by natural zeolite, scrap iron and charcoal.
The experimental results found that natural zeolite provided higher efficiency for H,S adsorption than
charcoal and scrap iron, respectively. Therefore, natural zeolite was conducted to adsorb H,S in biogas
from biogas production plant of wastewater from rubber sheet production process. The results showed that
natural zeolite can reduce H,S in biogas from 9,097 ppm to be less than 100 ppb. Air pollution (nitrogen
dioxide and sulfur dioxide) released from burning of purified biogas, non purified biogas, charcoal and
LPG was measured. It was found that burning of purified biogas provided lower concentration of nitrogen
dioxide and sulfur dioxide than LPG, non purified biogas and charcoal, respectively. However, nitrogen

dioxide and sulfur dioxide released from these fuels burning was not higher than standard value.



