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Abstract:   
Natural gas is often rendered sour by high concentrations of hydrogen sulfide (H2S), a toxic 
and corrosive impurity. The present work evaluates the viability of using soybean oils as bio-
solvents for removing gaseous H2S. The Conductor-like Screening Model for Real Solvents 
(COSMO-RS) was used to predict the partition coefficient (K) of H2S in a liquid-vapor system 
consisting of soybean oil fatty acids and methane gas. Predicted K values for H2S were 
below 0.0005 at temperatures from 10 - 100°C at atmospheric pressure; K values near zero 
indicate near-complete removal of H2S from the gas phase. Equilibrium extraction 
experiments resulted in K values below 0.1 for H2S in soybean oil and high oleic soybean 
oil at 25°C. Greater than 90% of H2S was removed from the gas phase within 15 minutes 
using 2:1 gas:oil ratios. Isotherm models determined the capacity of the oils for sorbing H2S. 
Techno-economic analysis included design of an extraction column for removing 99.9% of 
H2S from feed gas ranging from 40 – 400 ppm H2S. Capital costs, operating costs, and 
revenues to be gained from methane and recovered elemental sulfur were estimated. 
Sensitivity analysis concluded solvent regeneration would need to exceed 98% to keep the 
cost of treating a unit of natural gas equal to or less than existing industrial methods. 
 
Application:   
Conventional soybean oil and high oleic soybean oil offer opportunities as bio-based 
solvents for sweetening sour natural gas, adding value to the soybean oil industry and the 
natural gas industry.  Use of an environmentally friendly product like soybean oil to replace 
harsh organic chemicals used in gas sweetening would lessen the negative environmental 
impact of natural gas production and add value and a new use for soybean oils.    

https://purdue.webex.com/purdue/j.php?MTID=mb4bb5280f7578a01d9406482cbf9dcee
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