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Abstract: Experiments were conducted to identify basic characteristics of CO, capture using a spray tower with a
single nozzle. Results were evaluated in terms of CO, saturation which is the main determining factor of regeneration
energy, and capture efficiency under various operating conditions. Changes in the capture efficiency under various
conditions are well expressed as a monotone increasing function of the relative solvent (NH3):CO2 flow rate. Although
changes in CO, saturation are also well described as a function of the NH;/CO, flow rate ratio, these are expressed as a
monotone decreasing function, in contrast with the increasing function of CO, efficiency. In recent research on the
relationship between CO, saturation and capture efficiency, CO, saturation was found to decrease when capture
efficiency increased. In conclusion, the results show that the amount of solvent used for achieving high capture
efficiencies is excessive, as is the amount of regeneration energy needed.
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1. Spray tower, 2. Nozzle, 3. Solvent inlet, 4. Solvent tank, 5. Pump
6. Liquid rotameter, 7. Gas inlet, 8. Liquid outlet, 9. Gas outlet,
10. Compressed air supply, 11. CO, cylinder, 12. CO, analyser

(@
Side view Top view
Flow
Dlstrlbutor
Gas inlet
Gas outlet

Demister

Fig. 1 Schematic diagram of the experimental set-up: (a)
overall layout; (b) gas distributor; (c) demister
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Table 1 Characteristic conditions of the experimental
system
Tower diameter 02
(m)
Geometry ]
Tower height
1.0
(m)
Gas flow rate
(Umin) 25-130
Gas concentration
(vol%) 6.6-37.5
Operating .| Liquid flow rate 0.20 - 0.65
conditions (1/min)
Liquid concentration
(Wt%) 5-20
Temperature (°C) 15
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Effect of the operating conditions on the CO,
capture efficiency: (a) gas flow rate; (b) CO,
concentration; (c) aqueous ammonia flow rate;
(d) ammonia concentration.
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Fig. 3 Effect of the ammonia to carbon dioxide mass
ratio on the CO2 capture efficiency
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