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Abstract

'

The total amount of ash generated from the municipal solid waste incineration(MSWI) in Korea was approximately 420,000
tons in 2005 including 68,000 tons of fly ash. Fly ash from MSWI generally contains high amount of CaO (upto ~50%) due
to the treatment of flue gas by spraying CaO-base materials. Currently, most of fly ash generated is finally ended up with spe-
cially designed landfill sites and only less then 20% of fly ash is recycled. In the present work, preparation of CaCO; from the
MSWI fly ash was studied to promote the fly ash recycling. Fly ash obtained from the dust collector in stoker-type MSWI is
used to selectively dissolve CaO by using the sugar solution. Then, CO; gas was passed through the dissolved solution to pro-
duce CaCO; powder. The optimum conditions for CaO dissolution were solid content 10%, reaction time 15 minutes, sugar con-
centration 10~15% and pH 10.5~11.0. The high grade CaCO; powder was obtained and the experimental conditions are also
discussed.
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Table 1. Amounts of ash generation from the MSWI in 2005. (Unit: ton)
MSWI Bottom Ash Fly Ash Ash
Remark
Amount Amount Recycling Amount Recycling Amount Recycling
2,258,217 352,697 34,708 67,759 13,617 420,456 48,325 Ash Generation Ratio
(16.16%)
Table 2. Chemical composition of the fly ash sample. (Unit: %)
Elements SiO, AL Os Ca0 MgO Na,O K,O P,05 LOI Remark
Cl 6.79
Fly Ash 8.95 3.84 29.8 2.45 11.6 8.16 291 15.85 S0, 622
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Fig. 1. Particle size distribution of fly ash used in the present
study.
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Fig. 2. Reactor for CaO dissolution and CaCOs recovery.
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Fig. 3. CaO dissolution ratio as a function of sugar con-

centration.
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Fig. 4. CaO dissolution ratio as a function of pH.

100
X 80
‘3‘:« 65.3 67.8 65.5
S 56.6
2 60 ,___—4\\
[}
% 40
2
?
8 2
0
0 5 10 15 20 25

Solid Concentration (%)

Fig. 5. Ca0Q dissolution ratio as a function of solid con-
centration.
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Fig. 6. CaO dissolution ratio as a function of reaction time.
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Fig. 7. CaO dissolution and CaCO; recovery ratio from the
fly ash.

Fig. 8. CaCO; powder obtained from the fly ash.
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Table 3. CaO dissolution and CaCO; recovery ratio from the fly ash.

Sugar Concentration Solid Content CaO Dissolution (%) | CaCO; Recovery (%)
Sample I 10% 20 g(10%) 52.0 13.7 g(68.5%)
Sample 11 10% 30 g(15%) 515 203 g(67.7%)
Sample 111 10% 20 g(10%) 537 14.28 g(71.45%)
Sample IV 10% 30 g(15%) 55.7 22.44 g(74.8%)

J. of Korean Inst. Resources Recycling Vol. 15, No. 5, 2006



A7) FEHMARIERE CaCO, %ol B3 7R 51

800
700 ]
600- ¥ CaCo,
® NaAISO,
500 & (Fe, Mg)SiO,

400
300
200
100

0

Lin (Cps)

20 30 40 50 60 70 80
2-Theta-Scale

Fig. 9. X-ray diffraction patterns for the obtained CaCO;
sample.
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