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MR R OMEEE (J532) : Characteristic structural changes that occur in hydrates and
semi-clathrate hydrates are important for understanding hydrate properties for gas
separation application. In this work, gas adsorption equilibria for Hz and for CO2 with the
organic liquids clathrate hydrate particles and with the quaternary ammonium salts
semi-clathrate hydrate particles. The higher temperature, the H2/CO2z selectivity was

higher. In 2.6 mol TBAB semi-clathrate hydrate, this value is higher than 100, the
hydrates was confirmed adaptability to the gas separation process.
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1: Gas cylinder, 2: Glycol jacket, 3: Reservoir tank,
4: Vacuum pump, 5: 4-wire Pt thermometer, 6: Chiller,
7: Hydrate formation cell, 8: Inner cell,

9: Window (for in-situ Raman observation)
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Clathrate hydrate (d,: 500 — 600 um)

Run Host Additive  Conc. Ttorm
molecules molecules  [mol%] [K]
1 H,O THF 5.6 274
2 D,0 THF 5.6 274
3 H,O THF-d8 5.6 274
4 H,O Furan 6.6 274
5 H,O Ccp 6.1 274
6 H,O THT 5.7 274

Semi-clathrate hydrate(d,: 250 — 355 um)

Run Host Additive Conc. Torm
molecules molecules [mol%)] [K]

7 H,O TBAB 3.7 283

8 H,O TBAB 2.6 274



9 H,0 TBAC 3.2 274
10 H)0 TBAF 3.0 295
11 H,0 TBAF 3.3 295

dp: hydrate particle diameter,
Conc.: concentration,
Ttorm: hydrate formation temperature
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1: Gas cylinder, 2: Magnetic stirrer, 3: Phase
equilibrium cell,4; Temperature controller, 5: Chiller,
6: Ethylene glycol aqueous solution bath.
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