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Abstract — Global warming has mentioned as one of the international problems and these researches have conducted.
Carbon Capture, Utilization and Storage (CCUS) technology has improved due to increasing importance of reducing
emission of carbon dioxide. Among of various CCUS technologies, mineral carbonation can converted CO, into high-cost
materials with low energy. Existing researches has been used ions extracted solid wastes for mineral carbonation but the
procedure is complicated. However, the procedure using seawater is simple because it contained high concentration of metal
cation. This research is a basic study using seawater-based wastewater for mineral carbonation. 3 M Monoethanolamine
(MEA) was used as CO, absorbent. Making various concentrations of seawater solution, simulated seawater powder was
used. Precipitated metal carbonate salts were produced by mixing seawater solutions and rich-CO, absorbent solution.
They were analyzed by X-ray Diffraction (XRD), Scanning Electron Microscope (SEM), and Thermogravimetric Analysis
(TGA) and studied characteristic of producing precipitated metal carbonate and possibility of reusing absorbent.

Key words: Precipitated Metal Carbonate, Carbon Capture and Utilization (CCU), Mineral carbonation, Brine, Carbon
Capture and Storage (CCS)
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Table 1. Concentration of metal cation and anion in natural and simulated seawater

Metal Cation Concentration of Natural seawater (ppm) Concentration of simulated seawater (ppm)
Ca** 400 411
Mg 1270 1290
Na* 10550 10800
Ba>* 0.05 0.021
Anion Concentration in Natural seawater (ppm) Concentration in simulated seawater(ppm)
Cr 18.8 19.4
So,* 2.649 2.394

Table 2. Amount of simulated seawater powder and for making solutions for these experiments and concentration of metal cation with simulated
seawater solution

Enrichment of simulated seawater solution Natural 10 times 30 times 50 times
Amount of simulated seawater powder used (g) 34 34 102 170
Metal cation Concentration (ppm)
Ca’* 411 4110 12330 20550
Mg 1290 12900 38700 64500
Na* 10800 108000 324000 540000
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Fig. 1. Experimental process diagram for this research.
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Fig. 2. Schematic diagram of experiments for this research.
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Fig. 3. CO, Loading curves in the absorption, desorption, and re-absorp-
tion for different simulated seawater solutions with 3 M MEA
solution.

Table 3. CO, loading values in first absorption and re-absorption step

Enrichment of simulated

. Fir: ion
seawater solution st absorptio

Re-absorption

Natural 0.3504

10 times 0.3635
. 0.6058

30 times 0.3951

50 times 0.4443
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Fig. 6. TGA analysis for the metal carbonate salts precipitated in simulated seawater with concentrations of (a) Natural, (b) 10 times, (c) 30
times, (d) 50 times concentrated.
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Table 5. Conversion yield of converted carbon dioxide to precipitated metal carbonates

Natural seawater

10 times concentrated seawater

30 times concentrated seawater 50 times concentrated seawater

Conversion yield (%) 10 12 15 20
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