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Abstract : The present paper investigates the leaching property of coal fly ash (FA) using distilled water as solvent and its per-
formance of mineral carbonation. The highest leaching efficiency is obtained at 100 min after leaching begins and the overall leaching
efficiencies of Ca and Na via five consecutive leachings were calculated to be 25.37% and 7.40%, respectively. In addition, because
Ca(OH), produced during the leaching reacts with SiO, which is the major component of FA, the Pozzolanic reaction may occur
and thus reduces leaching efficiency. Total carbonation capacity of FA by absorbing CO, into FA leachates is 6.08 mg CO,/g FA
and the contribution of alkali substances such as Ca, Na, Mg and K to this value is calculated to be 5.19 mg CO,/g FA. Carbona-
tion efficiencies of Ca and Na based on leachates are 85.62% and 77.70%, respectively. On the other hand, the ratios of Ca and Na
in raw FA to participate in carbonation are calculated to be 9.04% and 5.26%, respectively.
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4) Heating mentle

7) EC sensor 8) Temperature sensor

Fig. 1. Schematic diagram for leaching fly-ash in water sus-
pension,
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Table 1. Composition of alkali components in raw fly ash used
in present study

Alkali components Ca Na Mg K
4213 2054 11.82 9.60

Composition (mg/g FA)

3 T )
drain
T I by pass
3
6
vent |
8
9
10 11 12
(1) Lab stirrer (2) pH/EC meter (3) Gas analyzer (4) Mass flow controller (MFC) (5) Computer for data acquisition

(6) pH sensor (7) EC sensor (8) Sparger (9) Gas mixer (10) N2 cylinder

(11) CO. cylinder (12) O, cylinder

(13) Dehumidifier (14) Sampling pump

Fig. 2. Schematic of the CO. capture (carbonation) system using fly-ash leachate,
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Fig. 5. Electrical conductivity (EC) and leaching amount of Ca
and Na in fly-ash suspension according to the number
of leaching times (after 2 h leaching completion).
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Table 2. Leaching amount and vyield of alkali components ac-
cording to the number of leaching times (each reaching

time; 100 min)
Number of Leaching amount (mg component/g FA)
leaching times Ca Na Mg K

1st 445 1.39 0.00 0.03

2nd 173 005 0.00 328x10°

3rd 148 0,03 0.00 168x10°

4th 150 0.03 0.00 2.30x10°

5th 1.53 0.02 0.00 4.48x10°
Total 916 1.52 0.00 0.04
Yield (%) 2537 7.40 0.00 042
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Fig 7. SEM images of fly ash before (a, b) and after (c, d) leaching.

Table 3. Variation of BET surface area of raw and 10 h leached

fly ash
Sample Surface area (m?/g)

Raw fly ash 3.638

10h leached fly ash 8.295
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Table 4. Amount of alkali components leached from raw fly ash
and its carbonation performance

Ca Na Mg K

Amount of components leached from
fly ash (mg/g FA)

Amount of leached components re-
acting with CO. (mg/g FA)

Amount of CO, reacting with com-
ponents (mg CO./g FA)

445 139 0 003
381 108 0 256x107°

419 103 0 157x10°
Amount of leached components not
reacting with CO, (mg/g FA)

Leachate based carbonation ratio (%) 8562 77.70 85.33
904 526 O 027

064 031 0 044x10°

o

Raw ash based carbonation ratio (%)

Ca2] 4% 3 ®iAl = Al WA 1 goflA] 445 mgo]
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