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Abstract 

In Korea, MSWI(Municipal Solid Waste Incinerator) has been continuously constructed since 1984.The 15 - 18% of total
amount of wastes generated in 2004 were treated through the incineration plants. The total capacity oflargeincinerators
including medium size was 14,000 tons per day until 2005. The estimated quantity of ashes generated from incinerators is
approximately 1,900 tons per day in Korea. The 37,738 tons of ashes was generated at 3 large incineration plants located in
Busan(Dadae, Myoungji, Haewoondae) during 2004.  Weneed to find a treatment method for stabilizing heavy metals
contained in ashes and recycling ashes. This study was conducted to develop a new solid stabilizer that can prevent to elute
heavy metals from ashes and to reuse solidified ashes as construction materials. 

Because most polyvalent cations transfer to insoluble hydroxide or carbonate with pH of cement mixture in solidification
process, the solidification is effective treatment method for hazardous heavy metals in waste. Hazardous heavy metals sludge
generated from incineration process contains various inorganic ions as well as organic substances, so it possibly occur
negative effect on the hydration of cement. Most of the inorganic ions generally are help to speedup hydration reaction. 

In elution test, bottom ashes mixed with new solid stabilizer were effective in reducing heavy metals. The removal rates of
Pb and Cu in bottom ashes with solid stabilizer were 95% and 87%, respectively, while those of Pb and Cu without solid
stabilizer were 55% and 77%, respectively. The compressive strength of solidified ashes with 2% of solid stabilizer(S type)
increased to 450 kg/ . The compressive strength of S type was 10 ~ 20  kg/ higher than that of M and H type. 

The stabilizer helped to distribute homogeneouslyparticles of cement and to promote hydration reaction by adding
accelerators (Na and K ions). 
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Table 1. A sieve separate of municipal solid wastes



Table 2. Variety and Specific of waste treament method 



Table 3. Hydration of cement

Fig. 1. Hydration velocity of cement compound (1).

Fig. 2. Hydration velocity of cement compound (2).

Fig. 3. Compressive strength of hydration cement compound.



Table 4. hydration heat of cement (cal/g)

Table 5. A purity compound hydration heat including cement

Fig. 4. Hydration and calorific curve of cement.



Table 7. Composition rate of bottom ash each particle size

Table 6. Chemical composition of bottom ash and fly ash                  

Table 8. Heavymetal concentration of bottom and fly ash each particlesize



Table 9. Chemical composition of cement and bottom ash

Table 10. Leachate element concentration from Municipal solid waste incineration in Busan ( : mg/l)

Table 11. Leachate element concentration from Municipal solid waste incineration in Seoul ( : mg/l)



Table 12. Heavymetal concentration of bottom and fly ash each particlesize                                                         (ug/g)



Table 13. Chemical composition of HSM material



Table 14. Leachate experiment result on soilid stablizer

Fig. 5. Leachate concentration of Pb by KSLT.

Fig. 6. Leachate concentration of Cu by KSLT.

Fig. 7.  Compressive strength of samples after 28 days.

Table 15. Compressive strength of samples after 28 days

Table 16. Ratio of Degree strength after 28 days








