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		Abstract

		To mitigate CO2 emission, chemical absorption using alkanolamine solvent is proposed to be the most applicable technology for CO2 capture. However, the alkanolamine solvent possess high energy consumption in regeneration. Thus, it is important that energy consumption in regeneration is reduced. To reduce the energy consumption, we have developed the phase separation solvent for CO2 capture, which consist amine, organic solvent and water.  It shows single liquid phase before CO2 absorption though it shows two liquid phases after CO2 absorption. Feature of phase separation solvent is decreasing stripper bottom temperature (e.g. T=90â„ƒ). As a result, energy consumption in regeneration can be decreased to 2.9 GJ/t-CO2 or less (Monoethanolamine solvent, 3.8GJ/t-CO2). 

CO2 solubility of the immiscible type solvent follows the general trend of conventional amine solvents since the ether does not dissolve in amine phase and does not affect the physical property of the amine solution. CO2 solubility in phase separation solvent is almost the same as that of immiscible one at 313 K, though the solubility at 363 K is remarkably small. It means that the phase separation solvent reduces stripper temperature.

In addition to reduction of energy consumption, durability is also an important point in order to put into practical use. SO2 is the main acidic impurity in flue gas and will affect amine degradation in CO2 capture. Therefore, this study is conducted durability test under acid gas in order to evaluate the durability of the phase separation absorbent.  

Durability of the phase separation absorbent under acid gases is evaluated by using test equipment.  The compressed gas cylinders provided the feed gases whose flow rates were controlled by mass flow controllers. The gases fed into a static mixer and were mixed. The phase separation solvent is put in a beaker, and absorbs CO2 by blowing mixed acid gas after keeping the constant temperature (323K) with cold water. During regeneration, the phase separation solvent regenerates while keeping the constant temperature (363K) with hot water. In each step, the temperature is kept constant by stirring inside the beaker. To measure amount of absorbed CO2, gas flow rate of outlet during absorption / regeneration is measure by using mass flowmeter. In addition, the composition of the gas at the absorber outlet is analysed by a gas chromatograph.
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