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Abstract :© The present study utilized a shuttle mechanism of wet chemical absorption using
MEA. In addition, industrial by—products containing a large amount of inorganic alkali substances
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were utilized for wet carbonization process. Chemical pretreatment of industrial by—products
extracted calcium ions. ICP result of calcium ion was obtained up to 17,900 ppm(17.9%) by acidic
substance. And also, In this work, 94% of recovery rate was obtained using wet MEA absorption
process from CO, flow at the ambient condition. Through the liquid carbonation process, a sludge
was fixed with rate of 0.175 mg of CO; per mg of sludge. It was found from XRD results that
the structure of final product was composed of a calcite structure which is general structure of

CaCO:s.
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Fig. 1. Preparation process of liquid carbonation.
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Table 1. Cation Composition of Supernatant Liquid and Sludge from Sludge Water of
Ready—mixed Concrete

Analyzer Chemical composition & Concentration
Supernatant ICP Mg Fe K Na Ca
liquid [ppml] 0.01 0.01 313 178 1,100
XRF SIOQ A1203 F6203 MgO CaO
Sludge
[wt. %] 29.45 9.35 4.39 3.05 48.70

Table 2. pH and Cation Composition of Supernatant Liquid by Standard
Extraction Test (pH 5.8 ~ 6.3 HCI, 6 hr)

Cation conc. [ppm]

Mg

Fe

K

Ca

93.30

56.00

13,600

~

Table 3. pH Change of Sludge according to Stirring Time.

Fig. 2. Color of supernatant liquid and CaCOs by elution
((@) supernatant liquid by elution, (b) CaCOs3).
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Table 4. Cation Composition of Supernatant Liquid by Elution

Acidic conc. Cation conc. [ppm]
type [N] Mg K Na Ca
0.1 0.05 67.40 41.80 2,990
HCI 0.5 291 60.60 48.90 8,120
1.0 548 111 50 17,900
HNO; 0.5 302 65.30 45.40 7,360

Fig. 3. Color of supernation liquid and CaCO; by elution
((@) supernatant liquid by elution, (b) CaCOs).
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Fig. 4. Change in pH with MEA concentration,

CO; absorption and liquid carbonation.
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Table 5. Cation Composition of Solution and Conversion of CaCOs;

Amount of Ca Conversion of CaCOs3

(ppm) (%)

Sample A Before 13,600 99,9
(pH 5.8~6.3 HCI) After 2.77 '
Sample B Before 7360 99,5
(0.5 N HCI) After 32.8 '

Sample C Before 7040 99 6
(0.5 N HNO3) After 30.2 '
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Fig. 8. TGA/DSC curves of CaCO; and sludge (a) commercial CaCOs, (b) Sample A(final
product(CaCO3)), (c) Sample D(raw sludge), (d) Sample E(liquid carbonation of

sludge).
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