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Abstract 

In this study, thermodynamic modeling is performed to predict the P-T equilibrium conditions of 

methane gas hydrate formation in presence of ionic liquids. The imidazolium-based ionic liquids 

including [EMIM][HSO4], [EMIM][EtSO4], [BMIM][BF 4], [OH-EMIM][BF 4], [BMIM][Cl] and 

[BMIM][Br] are modeled through two-step hydrate formation theory of Chen and Guo coupled 

with CPA EoS for calculating the fugacities of species in liquid and gas phase. The CPA pure 

component parameters for ionic liquids and also the majority of binary interaction parameters are 

adjusted using the liquid density and binary VLE data, respectively. The thermodynamic 

modeling is carried out in the presence of 0.1 weight fractions of all the studied imidazolium 

based ionic liquids. Moreover, the effect of three various concentrations of [BMIM][BF4] on the 

P-T equilibrium diagram of methane hydrate are predicted at 0.1, 0.15 and 0.20 weight fractions 

of this ionic liquid. The results indicate that the CPA EoS can satisfactorily model the phase 

behavior of aqueous solutions of imidazolium based ionic liquids considering 2B scheme for the 

association term. In addition, the results indicate good predictions of the proposed model for 

methane hydrate equilibrium conditions in the presence of imidazolium-based studied ionic 

liquids including concentration changes such that the absolute average deviations of methane 

hydrate formation pressures is obtained below 4.2%. 
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