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Abstract The emission of carbon dioxide from the burning of fossil fuels has been identified as a major
contributor to green house emissions and subsequent global warming and climate changes. For these reasons,
it is necessary to separate and recover CO; gas. A new process based on gas hydrate crystallization is proposed
for the CO, separation/recovery of the gas mixture. In this study, gas hydrate from COy/H; gas mixtures was
formed in a semi-batch stirred vessel at a constant pressure and temperature. This mixture is of interest to
CO; separation and recovery in Integrated Coal Gasification (IGCC) plants. The impact of tetrahydrofuran
(THF) on hydrate formation from the COs/H; was observed. The addition of THF not only reduced the
equilibrium formation conditions significantly but also helped ease the formation of hydrates. This study
illustrates the concept and provides the basic operations of the separation/recovery of CO; (pre-combustion

capture) from a fuel gas (COo/Hy) mixture.
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Fig. 1. Experimental apparatus.
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Table. 1. Equilibrium hydrate formation condition for CO,/Hy/
THF/Water system

System Temperature  Pressure
k) (kgflem?)
279.0 545
(CO,/H,/THF/H,0) 280.5 10.23
3 mol% THF 281.8 15.01
282.8 19.80
274.8 5.25
(CO,/H,/THF/H,0) 276.2 9.77
1 mol% THF 2715 14.60
278.5 19.10
120
@ 3mol% THF (This work) A
O 1mol% THF (This work)
=~ 90 A Purewater(Sugahara et al(6)) A
[\
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Fig. 2. 39.9%C0,/60.1%H, hydrate phase equilibrium.
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Table. 2. List of experimental conditions along with measured induction time.(279.6 K)

System Exp.No Sample driving force Pep Induction Time[min]
State [kgflem?] [kgflem?]

1 fresh 9.1 15.8 23

(CO,/H,/THF/H,0) 2 memory 9.1 15.8 5.8
3 mol% THF 3 fresh 19.1 25.8 8.6

4 memory 19.1 25.8 23

5 fresh 9.1 32 25

(CO,/H,/THF/H,0) 6 memory 9.1 32 6.6
1 mol% THF 7 fresh 19.1 42 10

8 memory 19.1 42 33
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Fig. 3. Comparison of hydrate formation rate from 1,3 mol%
THF solution with fresh and memory water at 279.6 K.
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Fig. 4. Comparison of hydrate formation rate from 3 mol%
THF solution at 279.6 K and different driving force.
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Fig. 5. Comparison of hydrate formation rate from
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experimental conditions presented in Table 2.
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