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Characteristics of Sequestration System of Low-Purity CO, Gas Based on a Gas-Lift Pump
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Abstract

The global warming problem caused by increase of CO, in the atmosphere is getting tangible. Gas Lift Advanced

Dissolution (GLAD) system has been newly developed to mitigate the global warming. The system dissolves low-purity CO, gas
in seawater and sequestrates CO, at the deep ocean. The present paper describes basic characteristics of the system for pure and
low-purity CO, gases. Performance of dissolution, liquid phase velocity, mass transfer coefficient, profile of void fraction will be
discussed as functions of the gas injection rate. In addition, a relationship between mass transfer coefficient and bubble interfacial

dynamics in the system will be discussed.
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(1) Dissolution pipe, (2) Drainpipe, (3) Indissoluble gas releasing
system, (4) Float, (5) Gas pipeline, (6) Compressor, (7) Fired power
plant, (8) Control valves, (9) Accumulator, (a) Low-purity CO, gas
(CO,, N,), (b) Ambient seawater, (c) CO,-rich seawater

Fig. 1 ‘Conceptual design of GLAD system
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(1) Dissolution pipe, (2)Drainpipe, (3) Indissoluble gas releasing
~ device, (4) Pressure vessels, (5) Gas injector, (6) Observing win-
dows, (7) Camera lifter, (8) CO,-gas cylinder, (9) Pure-air cylinder,
(10) Gas mixing accumulator, (A) Electromagnetic flowmeter, (B)
Thermo couplers, (C) Pressure transducers, (D) High-speed video
systems & strobes, (E) & (F) Mass flow controller
Fig. 2 Experimental setup
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Fig. 3 Profile of gas absorption ratio
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Fig. 4 Superficial velocity of CO, solution
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Fig. 5 Profile of masstransfer coefficient
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