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1. Introduction – Carbon dioxide (CO2) as a greenhouse gas is on of

major gasses contributing to the global warming. The global temperature

is correlated with the CO2 concentration. As CO2 concentration is

increased, the global temperature is also increased. Solid hydrates with

water has been known for many years, and they have been investigation

in recent years for gas separation and gas storage. Hydrate technology has

been recognized as a potential alternative for CO2 capture. This

technology involves no or a few chemicals and with only cold water or

lean aqueous solution as a working fluid. Generally, hydrates form under

high pressure and low temperature. Therefore, reducing the hydrate 

formation condition to decrease the operating cost is very important. 

Promoters can enhance the hydrate formation condition. Effects of

promoters including tetrahydrofuran (THF), sodium dodecyl sulfate (SDS), methyl ester sulfonate (MES),

and hollow silica on CO2 hydrates formation will be reported.

2. Experimental - In the experiment, CO2 gas was fed into the crystallizer as shown in Figure 1.

Temperature and pressure were fixed at 3°C and 3 MPa to from CO2 hydrates. The experiment was

carried out for 13 h, and the data was recorded every 10 sec. The pressure and temperature data were used

to calculate for the CO2 consumption (gas uptake).

3. Results and Discussion - The gas uptake of hydrate formation with several promoters at 3°C and 3

MPa were calculated. The highest gas uptake was obtained with the addition of 4 mM SDS and 5.56

mol% THF. Without MES, using 5.56 mol% resulted in about 50% less gas uptake. Adding 4 mM MES

or 4 mM of SDS without THF did not promote the hydrate formation. Moreover, combination of THF

with either SDS or MES reduced the amount of promoters for hydrate formation. Therefore, the

synergistic effects of 2 mM of MES and 5.56 mol% THF could be observed with 0.071 mol of CO2 per

mol of water.

4. Conclusions – The presence of THF, SDS, and MES resulted in the CO2 hydrate formation. The

synergistic effects between THF and SDS; and THF and MES were also observed.
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Image 1 Schematic diagram of gas 

hydrate apparatus [1] 
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