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Abstract : SF; gas is well known as a global warming gas. Global warming potential of SFe gas is 22,000 times higher than that
of CO,. Recycling of SF¢ gas is an essential technology for the sake of the environment and the economy. The recovery processes
of SFs gas studied in this work were liquefaction, distillation, and crystallization processes because these processes were thought
to be easily carried to the fields for recycling waste SFs gas. The processes were simulated and optimized using Aspen plus. The
optimization problems were formulated to minimize energy consumption with satisfying product specification and desired recovery.
The performance of the processes was compared based on the optimization results. Effects of major process variables on the
recovery performance were investigated and optimal operation guide for changing product specification and product recovery

was provided.
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Table 1. Characteristics and operation of applicable technology

Unit operation Operation Process characteristics
Low pressure fractional distillation Boiling point difference Universality
Crystallization purification process Melting point difference Universality
Adsorption purification process Adsorption Universality
Absorption purification process Amount of absorption Universality
Ultra-centrifugal separation Density Rarity

Membrane purification process

Absorption, Molecular size, Adsorption

Universality, Low maintenance costs

Chromatography

Affinity, Residence time

Extraneous material is required

Getter

Chemical reaction

Using the final stage, High purity and yield, High cost
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Figure 1. Vapor pressure curve.
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Figure 2. Liquefaction process: relationship between energy con-
sumption, temperature and pressure.
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Figure 4. Liquefaction process: relationship between purity, tem-
perature and pressure.
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Figure 5. Crystallization process: (a) purity vs. pressure, (b) reco-
very vs. pressure, (C) energy consumption vs. pressure.
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