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Development of Formation and Transportation Techniques for CO:2-Hydrate Slurry
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Abstract Formation and transportation of COz-hydrate slurry was conducted by circulating saturated water with CO2
through a double-tube type heat exchanger which was cooled down by brine. The inner diameter and circulation length
of the heat exchanger were 1 inch and 20 m, respectively. Water in tank was supersaturated by injected CO2 and
the operation pressure was maintained at 3,000 to 4,000 kPa with fluid-temperature of less than 9C. CO: hydrate
mass fraction was calculated based on density of CO2-hydrate slurry mixture. Results showed that the CO:2-hydrate
slurry could be circulated without blockage for 1 hr. Circulation status of the CO2-hydrate slurry was also visualized.
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Fig. 1 Comparison of melting temperature and latent heat of melting between gas hydrate and other phase change materials.
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Fig. 3 Test facility for formation and circulation of CO2-hydrate slurry with lab-scale.
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Table 1 Accuracy of measuring devices Table 2 Examples for calculation of Zcoyirate by using
Device Accuracy Eq. (1)
Temperature(RTD sensor) 0.1 C 0CO2-hydrate DCO2-501U3ti0n Dslurry3 X02hydrate
Pressure 0.01 MPa (kg/m’) (kg/m’)
Promass 80E mass flow meter 0.10% 1036 1,006 1,016 0.34
Micro Motion remote flow meter 0.15 kg/min (k /m3) 1,010 1,016 0.2353
Promass 80E density meter 0.5 kg/m3 & 1,014 1,016 0.0927
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Fig. 4 Variation of pressure and temperature during Fig. 5 Variation of flow rate and density during formation
formation and circulation of CO2 hydrate slurry. and circulation of CO: hydrate slurry.
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Fig. 6 Effects of anti-agglomerant of TWeen 80 of 0.7 wt.%. Fig. 7 Effects of anti-agglomerant of TWeen 80 of 0.7 wt.%.
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Fig. 8 Visualization of COz2-hydrate slurry in a reservoir tank.
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Table 3 Operation conditions for CO:2 pipeline transpor- Table 4 Comparison of power consumptions for supercri-
tation tical CO2 and hydrate slurry transportation
Parameter Supercritical Hydrate Parameter Supercritical Hydrate
slurry slurry
M ti MP 15 8 i
ax operating pressure(MPa) I"o.v&./er reql'nrement 21201 635
Min operating pressure(Mpa) 7.38 3 initial station(kW)
Recompression/ Power requirement
1 1 . . 795.7 233.1
boosting distance(km) 00 00 at each boosting station(kW)
Number of boosting stations/ Total power fo boosting
182. 2.4
500 km 4 4 (4 stations)(kW) 3182.9 93
Mass flow rate 5.000 5.000 Total power per 500 km(kW) 22439 1595
(TonCO:2 per day) Installed Power

26927.4 1880.8
Density 860 960 (20% Excess)(kW)
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