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Leaching Toxicity and Bioaccessibility of Heavy Metals in MSWI Fly Ash with

Various Particle Sizes
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Abstract ; Size fractionation and chemical composition of municipal solid waste incinerator ( MSWT) fly ash were investigated. And the
leaching efficiency of heavy metals was contrastively studied using toxicity characteristic leaching procedure ( TCLP), European
standard protocol (EN12457-2) , sequential extraction procedure (SEP) and physiologically based extraction test (PBET) for different
size-fractionated fly ash. The results indicated that the main compositing elements of fly ash were Ca, Si, Al, Mg, Fe, Na, K. 58.7%
of fly ash particles were in the range of 38-106 pwm and the amount in the < 150 pwm particle-size fraction accounted for more than 90%
of in total, Cu, Pb and Cd mainly existed in the residual form with a minor amount of exchange fraction for any size-fractioned fly ash
particles. TCLP result showed that leaching amounts of Zn, Cu and Pb, except for As and V, firstly increased and then decreased with
the reduction of particle size. The leaching amount of Zn reached the highest value of 547 mg-kg ~'in the range of 38-106 wm, whereas
the leaching amount of heavy metals exhibited a lower level for all size-fractioned fly ash particles. The extraction concentrations of Zn,
Pb, Cu and As reached 3270, 339, 335 and 16.8 mg-kg™' for the PBET tests, respectively, which were significantly higher than
those of the TCLP. Therefore, heavy metals in MSWI fly ash had the potential bioavailability to human body.

Key words: fly ash; size distribution; heavy metal; leaching toxicity; bio-accessibility
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Table 1  Experimental parameters of SEP test

I AN/ o B PR it 1) SR B
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Fig. 1 Distribution of particles with different size in fly ash
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Table 2 Major element contents in different size fractions of fly ash/%

B2 L/ m a0 $i0, ALO, M0 Fe, 0, Na, O K,0
18 ~38 29.42 17.01 8.96 4.01 5.87 3.6 2.7

38 ~ 106 30. 26 16. 43 8.21 3.98 5.52 4.01 2.83
106 ~212 30. 1 16. 54 8.13 4.25 5.07 4.28 2.62
212 ~300 30. 87 16. 32 8.01 3.56 6.02 2.7 3.11
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Table 3 Heavy metal content in various size fractions of fly ash/mg-kg ~'
BRI L/ wm Cu Zn As Cd Pb v Ni
18 ~38 737.51 4211.3 81.15 34.95 399.25 13125 173.45
38 ~ 106 635.7 4460.2 64.25 27.75 353.5 1270. 1 174.75
106 ~212 613. 16 3625.4 277. 42 25.10 383. 1 1345.7 171.02
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Fig. 2 XRD analysis of various size fractions of MSWI fly ash
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Fig. 3  Leaching content of heavy metals in various size fractions of MSWI fly ash
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