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Novel Process Utilizing Alkalis Assisted Hydrothermal Process to Stabilize Heavy
Metals both from Municipal Solid Waste or Medical Waste Incinerator Fly Ash

and Waste Water

WANG Lei', JIN Jian"?, LI Xiao-dong', CHI Yong', YAN Jian-hua'

(1. State Key Laboratory of Clean Energy Utilization, Zhejiang University, Hangzhou 310027, China; 2. Bureau of Agriculture and
Forestry, Baoying 225800, China)

Abstract: An alkalis assisted hydrothermal process was induced to stabilize heavy metals both from municipal solid waste or medical
waste incinerator fly ash and waste water. The results showed that alkalis assisted hydrothermal process removed the heavy metals
effectively from the waste water, and reduced leachability of fly ash after process. The heavy metal leachabilities of fly ash studied in
this paper were Mn 17 300 pg/L,Ni 1650 pg/L, Cu 2560 pg/L, Zn 189 000 wg/L, Cd 1970 pwg/L, Pb 1560 pg/L for medical
waste incinerator fly ash; Mn 17.2 pg/L, Ni 8.32 pg/L, Cu 235.2 pg/L, Zn 668.3 pg/L, Cd 2.81 wg/L, Pb 7200 wg/L for
municipal solid waste incinerator fly ash. After hydrothermal process with experimental condition [ Na,CO, dosage (5 g Na,C0,/50 g
fly ash) , reaction time = 10 h, L/S ratio = 10/1 ], the heavy metal removal efficiencies of medical waste incinerator fly ash were
86.2% -97.3% , and 94. 7% -99. 6% for municipal solid waste incinerator fly ash. The leachabilities of both two kinds of fly ash were
lower than that of the Chinese national limit. The mechanism of heavy metal stabilization can be concluded to the chemisorption and
physically encapsulation effects of aluminosilicates during its formation, crystallization and aging process, the high pH value has some
contribution to the heavy metal removal and stabilization.

Key words: alkalis assisted hydrothermal process; municipal solid waste incinerator; medical waste incinerator; fly ash; waster water;

heavy metal; stabilization
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Fig. 1  Schematic of experimental apparatus
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Fig.2 SEM-EDS image of raw MWFA FAnHE (GB 5085.3-2007 ) , Mn 119332 H e B FR 1A, b
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Table 2 Leaching test of original ash/pg+L ™'

miH Mn Ni Cu Zn Cd Pb
FrifE(E I 5000 100000 100000 1000 5000
JE i MWIFA 17300 1650 2560 189000 1970 1560
JE 4 MSWIFA 17.2 8.3 235.2 668.3 2.8 7200
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Fig.4 Heavy metal removal efficiencies of different types of fly ash
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i H Mn Ni Cu Zn Cd Pb

o fEE Jc 5000 100 000 100 000 1 000 5000
MWIFA 5 h 633.9 6. 66 125.1 168.2 159 0.98
MWIFA 10 h 339.2 3.96 76.93 87.58 137.9 1.33
JE B MWIFA 17 300 1650 2 560 189 000 1970 1560
MSWIFA 5 h 5.6 0.25 33.03 3.8 0.05 0. 04
MSWIFA 10 h 3.1 0.47 29.47 1.88 0.09 0.15
JE i MSWIFA 17.2 8.32 235.2 668. 3 2.81 7200
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Table 4 Comparative heavy metal leachabilities of fly ash/wg-L ™"

MiNE| Mn Ni Cu Zn Cd Ph

JF i MWIFA 17 300 1650 2560 189 000 1970 1560

H R 2512 524.1 241.5 63 360 546 7.4
IR 339.2 3.96 76.93 87.58 137.9 1.33

x5 BKESEEBRYURMELLE peg-L7'
Table 5
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i H Mn Ni Cu Zn Cd Pb
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