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Carbon Dioxide Separation and Capture Technology

Using Semi-clathrate Hydrates
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Abstract:

Development of a separation and capture method of carbon dioxide by using semi-clathrate hydrate is currently on-
going in JFE Engineering and a pilot test which separates and captures the carbon dioxide in the hot blast stove
exhaust gas of steel works has been performed. In this paper, basic characteristics of separation and capture method
by using semi-clathrate hydrates for carbon dioxide have been reported. Power consumption has been estimated to

be 183 kWh/t-CO2 and this method has been confirmed to be less power consumption as compared with conventional

technology.
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Fig.1 Process flow diagram of the experimental apparatus
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Fig.2 Concentration of COz in captured gas mixture
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Fig.3 Amount of CO: captured in solution and hydrate
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Fig.4 Amount of CO: captured in solution and hydrate
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Fig.5 Process flow diagram of the bench test facility
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Fig. 6 Process flow diagram of the demonstration pilot plant
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Table 1 Specification of the demonstration pilot plant

Source Flue gas from blast furnace stoves
Flow rate 125 m*norm./h

CO: concentration 22-25%

CO2 amount 1.5 t/day
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Fig.7 Concentration of COz in the released gas of the first
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Fig. 8 Amount of CO: captured in solution and hydrate
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Table 2 Design specification

Neowhite solution 11 400 m*/h

Flow rate of source gas 300 000 m*norm./h
Pressure of source gas 400 kPa
Liquid/Gas ratio 0.4

Captured CO2 3000 t/day
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