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Abstract: Gas-to-Solid (GTS) technology is composed of three stages: hydrate production, transportation, and regasification.
For efficient operation of regasification plants, it is crucial to predict the temperature and flow rate of hot water necessary to
dissociate the hydrate pellets. Dissociated gas escaping from the pellet surface, when in contact with hot water, will alter the flow
field and consequently alter the heat transfer rate. Methane hydrate pellet dissociation characteristics in low- to moderate-
temperature water were investigated by taking images of the changes in the hydrate pellets’ shapes in a pressurized reactor and
measuring the total time required for complete melting of the pellets. The effects of water temperature, hydrate conversion rate,
and flow speed on the dissociation completion time were also investigated. Bubbling gas released from the pellet surface induced
a secondary flow that enhanced the heat transfer rate and thus decreased the dissociation time. It was also found that a
considerable flow rate was needed to significantly decrease the dissociation time.
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Fig. 1 Three-phase equilibrium curve for hydrate-liquid
water—methane gas (H: hydrate, L: liquid water,
V: vapor, I: ice, Q;: quadruple point)
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1. Hot water storage tank

2. High pressure circulation pump
3. Constant temperature water bath
4. Dissociation reactor

5. Stereo microscope

6. Back pressure regulator

Fig. 2 Schematic diagram of dissociation experiment
apparatus
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Table 1 Hydrate dissociation environment conditions

Case Temperature Flow rate | Reactor, d
K] [/min] [mm]

A-1 278

A-2 283

A-3 288

Ad 293 0.00 120

A-5 298

A-6 303

B-1 0.00

B-2 288 3.87 120

B-3 7.26

C-1 0.00

C-2 288 4.06 70

C-3 7.64

Fig. 3 Pneumatic press and jig

Fig. 4 Hydrate pellet(d=50mm) with string and magnet
attached
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(a) Ice pellet (Rc=0%) : ;=570 s

&
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(b) Hydrate pellet of Rc=36% : tr=290 s

(c) Hydrate pellet of Rc=76% : t;=220's

Fig. 5 Images of dissociating pellets with zero water
flow rate at water temperature of Ty=288K: t =
0.25 t¢, 0.5 t¢, 0.75 t¢ (from left to right)
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(a) Water flow rate Qw = 0.0 I/min : t;=267 s
(b) Water flow rate Qw = 3.871/min : t;=263 s

(c) Water flow rate Qw = 7.26 I/min : t;=231 s

Fig. 6 Images of dissociating pellets of 58% conversion
rate at water temperature of Tw=288K
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(a) Water flow rate Qw=0.0 I/min : t;=393 s
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(b) Water flow rate Qw=4.06 /min : t;=236 s
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(c) Water flow rate Qw=7.64 I/min : t;= 168 s
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Fig. 7 Images of dissociating pellets of 30% conversion
rate at water temperature of Tw=288K with flow
passage diameter of d=70mm
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Fig. 8 Effect of water temperature and hydrate
conversion rate on pellet dissociation time, t¢
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