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ABSTRACT: The fly ash (FA) was melted in the self-
developed swirling melting furnace system. At different
temperature, the physical changes of microstructure and
behavior of heavy metals were investigated during fly ash
melting process. The results show that the design of the
experimental system design is reasonable, and the running
stability are verified. The swirling melting process technology
would effectively immobilize the heavy metals in fly ash from
municipal solid waste incineration(MSWI). The sample
happened to sintering reaction or part melting reaction at the
lower range melting temperature between 1250 to 1300°C. The
fly ashes samples would be transformed to the glassy state at
the higher melting temperature above 1350°C. The melting
temperature range is between 1250 to 1400°C, the fixation rates
of Ni, Cr, Cu, Co, and Mn are slowly increased with melting
temperature enhancement during melting process. The changes
of melting temperature have marked affect on the fixation rates
of Ad, Pb, Cd, and Zn. Vitrification of fly ash results in a
decrease of the leaching of heavy metals (Zn, Cr, Pb, Cu, Cd,
and Hg) to much below the EPA regulatory limit values.

KEY WORDS: thermal power engineering; incineration;
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Fig. 1 Schematic of experimental facility
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Tab.1 Parameters for different experiments of fly
ash melting process

FERR B SR BRI R oL ke

T4 e (m*hh) @ h?h  (m*h) (m*h?) kg [W/mi
£ F/kg [A)/min
1 1251 33 33 136 80x10° 3 30
2 1300 33 33 136 80x10° 3 30
3 1352 33 33 136 8.0x10° 3 30
4 1401 33 3.3 136 8.0x10° 3 30
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Tab.2 Composition analysis of MSWI fly ash

BRI PURS MUY | EEE  JuEERE(mg/kg)
Si0, 28.91 Zn 4981.00
Ca0 24.85 Cu 831.80

Al,O5 13.34 Cr 468.40
Fe,0; 6.26 Pb 2048.00
MgO 2.38 Ni 78.54
Na,0 10.68 cd 5.04
Kz0 9.42 As 38.35
P20s 152 Hg 21.67
- - Co 233.75
Mn 195.65
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Fig. 2 SEM image of fly ash before melting treatment
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Fig. 3 Particles size distribution of fly ash
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Fig. 4 SEM images of melting treatment at
different temperature(x3000)
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Fig. 5 Relationship between melting temperature and
fixation rates of non-volatile heavy metals
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Fig. 6 Relationship between melting temperature and
fixation rates of volatile heavy metals
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Tab. 3 Results of the fly ash from MSWI by TCLP mg/L

WEITH  C Ni Pb Cu Zn Cd As Hg

1250°C  0.9565 0.2776 0.0834 1.0676 1.5745 0.1502 0.0675 0.00291
1300°C  0.7923 0.2545 0.0791 0.9724 1.5455 0.1432 0.0568 0.00267
1350°C  0.6798 0.2432 0.0589 0.9351 1.3741 0.1393 0.0487 0.00175
1400°C  0.6147 0.2312 0.0565 0.9215 1.3214 0.1324 0.0434 0.00073
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