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Mineral Carbonation of High Carbon Dioxide Composition Gases
Using Wollastonite-distilled Water Suspension
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Abstract : The present paper investigates the performance of direct wet mineral carbonation technology to fix carbon dioxide (CO,)
from relatively high CO, concentration feeding gas using wollastonite (CaSiOs)-water (and 0.46 M acetic acid) suspension solution.
To minimize the energy consumed on the process, the carbonation in this work is carried out at atmospheric pressure and slightly
higher room temperature. As a result, carbon fixation is confirmed on the surface of CaSiOs after carbonation with wollastonite-
water suspension solution and its amount is increased according to the CO, composition in the feeding gas. The leaching and
carbonation ratio of wollastonite-water suspension system obtained from the carbonation with 50% of CO, composition feeding gas
is 13.2% and 10.4%, respectively. On the other hand, the performance of wollastonite-acetic acid in the same condition is 63% for
leaching and 1.39% for carbonation.
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Fig. 1. Conceptual model of the steps involved in forming and
dissolving the silica-rich leached layer in wollastonite,
(@) Hydrogen ions exchange for Ca, which diffuses out
of the structure into solution, (b) This leached layer then
dissolves releasing silica monomers and polymers to so-
lution 2
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Fig. 2. Particle size distribution of wollastonite,

Table 1. Element compositions of wollastonite used in present study

Components Ca Mg Fe Al Na K

Composition (wt%) 3361 039 014 025 006 011
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Fig. 3. Schematic diagram for leaching of wollastonite in water and acetic acid suspension,
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Fig. 4. Schematic diagram for CO, capture and carbonation using wollastonite in water and acetic acid suspension,
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Table 2. Amount of CO, physically absorbed in distiled water®
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Fig. 5. Electrical conductivity (EC) and pH variation in leaching
of wollastonite in water suspension according to time
(Wollastonite; 25 g, DW; 500 mL, temperature; 25C).
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temperature; 25C).
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Fig. 10. Variation of CO, composition, electrical conductivity (EC)
and pH during carbonation with wollastonite-water (25
g-500 mL) suspension according to time (Temperature;
257C).
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Table 3. Amount of Ca involved in mineral carbonation according
to CO, composition variation of feeding gas and their
performance

CO, composition (%) 15 24 28 33 39 45 50

Amount of Ca reacted with
CO, during carbonation
(mg Ca/g CaSiOs)
Total amount of Ca
participated in carbonation
including Ca remaining in
carbonated solution
(mg Ca/g CaSiOs)

Overall leaching ratio
(participation ratio) of Ca

115 143 196 238 280 30.8 351

176 211 240 289 349 366 444

o 52 63 71 86 104 109 132
from wollastonite in
carbonation (%)
Ratio of mineral 34 43 58 71 83 92 104

carbonation (%)

158
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Fig. 13. Variation of CO, composition, electrical conductivity (EC)
and pH during carbonation with wollastonite-acetic acid
(25 g-500 mL) suspension according to time (Tempera-

ture; 257C),
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