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Fig.2 Equilibrium composition and gaseous concentrations of components in heterogeneous C—H-Ar system (Ar:C:H=1:1:2)
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Fig.3 Equilibrium composition and gaseous concentrations of components in heterogeneous C—H-Ar system (Ar:C:H=1:1:4)
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Fig.4 Equilibrium composition and gaseous concentrations of components in heterogeneous C—H-Ar system (C:H:Ar=1:13.39:0.6)
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Thermodynamic Analysis of Hydrogen—Carbon—Oxygen—Argon System for
Coal Pyrolysis in Hydrogen—Argon Thermal Plasma

CHEN Hong-gang!, ZHAO Hui!, SUN Ya-ling?, ZHANG Yong-fa®

(1. State Key Laboratory of Heavy Oil Processing, China University of Petroleum, Dongying, Shandong 257061, China;
2. Key Lab. Coal Sci. &£ Technol. Shanxi Province and Ministry of Education, Taiyuan Univ. Technol., Taiyuan, Shanxi 030024, China)

Abstract: In order to find the temperature range and initial reactant ratio for the maximum yield of acetylene, chemical thermodynamic
equilibrium of heterogeneous multi-component C—H—-O—Ar system was studied. All of the thermodynamic equilibrium calculations were
based on minimization of Gibbs free energy. Computations were performed for the temperatures from 500 to 5000 K at an interval of
100 K. The results show that existence of argon reduces the maximum equilibrium yield of acetylene in C—H—Ar system. The best
temperature range for acetylene production from LPG pyrolysis by hydrogen—argon plasma is 2800~3200 K for the system with
C:H:Ar=1:13.39:0.6. In C-H-Ar-0 system, oxygen, as impurity, also reduces the maximum equilibrium yield of acetylene. Oxygen
element always exists in the form of carbon monoxide. The best temperature range for acetylene production from coal pyrolysis by
hydrogen—argon plasma is 3000~3200 K for the system with C:H:0:Ar=1:8.638:0.160:3.339.

Key words: thermodynamic equilibrium; heterogeneous multi-component; Gibbs free energy; plasma; acetylene



