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Abstract : The present paper investigates the availability of seawater as the absorbents to capture carbon dioxide (CO,) emitted
from the coal fired power plant (CFPP). For the purpose of the study, readily obtainable alkali materials in CFPP such as coal fly
ash (FA), NaOH and Ca(OH), are added to seawater to prepare the absorbents and their CO, capture performances are discussed.
FA can be effectively used the additives to increase CO, capture capacity of seawater to a some extent. This is ascribed that some
alkali components in FA are leached into seawater and they contribute to CO, capture in the solution. However, their leaching
amount and rate are restricted by the various ions in seawater. The performance of NaOH added seawater is even lower than that
of NaOH added water because OH" is substantially consumed on Mg(OH), production prior to carbonation. CO, absorption capa-
city of Ca(OH), added seawater is slightly larger than that of Ca(OH), added water. This is because that Ca”"
present in raw seawater can participate in carbonation reaction.
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Fig. 1. The scheme of CO, capture system: (1) N2 cylinder, (2)
CO. cylinder, (3) O2 cylinder, (4) Mass flow controller
(MFC), (5) Gas mixer, (6) Pyrex reactor, (7) pH/EC me-
ter, (8) Magnetic stirrer, (9) Gas analyzer,
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Fig. 2. Variation of outlet CO. composition, electrical conductivity (EC), and pH in additive free distiled water and seawater ac-
cording to absorption time, DW; distilled water, SW; seawater,

Table 1. Concentration of dissolved carbon dioxide, bicarbonate, and carbonate ion in distilled water, raw and carbonated seawater

Raw seawater Carbonated distilled water Raw seawater Carbonated seawater
(general) (present study) (present study) (present study)

Total dissolved inorganic carbon (g/500 mL) 0.05 023 0.05 027
pH 8.20 433 8.14 563
pKi 594 6.3 594 594
pKo 913 10.33 913 913

CO2aq) (PPM, MOI%) 0.52* 05 45512 98.9 0.59 057 364.60 67.12

HCOs (ppm, mol%) 127 40* 89 6.76 1.06 12908 902 247 56 32.87

COs” (ppm, Mol%) 14 80" 105 0.00 0.00 12,99 923 0.08 0.01

* Refered to http://www eoearth org/article/Marine_carbonate_chemistry?topic=49553
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Table 2, Concentration of various ions in Yellow seawater

lons CI Na* SO0& Mg® K Ca* Total
concentra- oo, 761 21503 9362 2962 2043 274327
tions (ppm)
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Table 3, Elements and their composition in coal fly-ash

Elements Percentages (%) Elements Percentages (%)
SiO» 504 KoO 1.07
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Fig. 3. Variation of outlet CO. composition, electrical conductivity (EC), and pH in ash added suspension solutions according to

absorption time, DW; distilled water, SW; seawater,
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Fig. 4. Variation of outlet CO, composition, electrical conductivity (EC), and pH in NaOH added solutions according to absorption

time, DW; distilled water, SW; seawater,
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Fig. 6. Variation of outlet CO, composition, electrical conductivity (EC), and pH in Ca(OH), added solutions according to absorp-
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Table 5. Capture capacity of additives and utilization
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