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Element potential method and its application for
multi-phase equilibrium calculation

WANG Jin-liang"?, TONG Chang-ren’, ZHANG Chuan-fu', ZHANG Wen-hai'-*

(1. School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China;
2. Faculty of Materials and Chemical Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China;
3. China Nerin Engineering Co., Ltd, Nanchang 330002, China )

Abstract: For the efficient and reliable calculation of multi-phase reaction system in metallurgical and chemical fields,
the element potential method for multi-phase equilibrium calculation was deducted based on the least Gibbs function
principle and the conservation of mass, by introducing Lagrange factor /., and the concept of element potential. The
calculation results show that the calculation values of esterification multi-phase equilibrium system are in good
agreement with the reported values, and the errors are less than 6% between practical data and calculation values in the
copper smelting process. The calculation speed of this method is fast, and there is no negative mole fraction in the
calculation process. It’s proved that this method is feasible and effective to solve the complex metallurgical chemical
multi-phase equilibrium problem.
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Table 1 Result of esterification balance

Content in gas/%

Component
This paper Ref.[10] Ref[11]
EtOH 7.80 7.83 7.80
HAc 7.03 7.00 7.21
EtAc 44.06 44.15 43.59
H,O 41.10 41.04 41.39
Component Content in liquid/%
This paper Ref.[10] Ref.[11]
EtOH 3.83 3.98 3.78
HAc 20.25 20.18 20.33
EtAc 7.87 8.16 7.44
H,O 68.04 67.68 68.44
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Table 2 Result of copper smelting process balance

Component in matter/%

Item
Cu Fe S SiO,

Practice data 57.48 16.69 21.71 0.31
Calculation data  58.97 17.21 21.00 0.32

Component in slag/%

Item
Cu Fe S SiO,

Practice data 3.76 38.01 1.81 30.26
Calculation data 3.96 36.82 1.45 30.20
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