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Effect of Sodium Carbonate Assisted Hydrothermal Process on Heavy Metals

Stabilization in Medical Waste Incinerator Fly Ash
JIN Jian LI Xiao-dong CHI Yong YAN Jian-hua

State Key Laboratory of Clean Energy Utilization Institute for Thermal Power Engineering Zhejiang University Hangzhou 310027
China

Abstract A sodium carbonate assisted hydrothermal process was induced to stabilize the fly ash from medical waste incinerator. The
results showed that sodium carbonate assisted hydrothermal process reduced the heavy metals leachability of fly ash and the heavy
metal waste water from the process would not be a secondary pollution. The leachability of heavy metals studied in this paper were Cd
1.97 mg/L Cr 1.56 mg/L. Cu 2.56 mg/L. Mn 17.30 mg/L Ni 1.65 mg/L Pb 1.56 mg/L and Zn 189.00 mg/L. and after
hydrothermal process with the optimal experimental condition Na,CO,/fly ash dosage = 5/20 reaction time = 8 h L/S ratio =
10/1 the leachability reduced to < 0.02 mg/L for Cd Cr Cu Mn Ni Pb and0.05 mg/L for Zn according to GB 5085. 3-2007.
Meanwhile the concentrations of heavy metals in effluent after hydrothermal process were less than 0.8 mg/L. The heavy metals
leachability and concentration in effluent reduced with prolonged reaction time. Prolonged aging can affect the leachability of metals as
solids become more crystalline and heavy metals transferred inside of crystalline. The mechanism of heavy metal stabilization can be
concluded to the co precipitation and adsorption effect of aluminosilicates formation crystallization and aging process.
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30 pg/sg - 2 Zn Cd Mn
2 Zn Cd GB
C 5085. 3-2007 Mn

1 /%

Table 1 ~ Major components of medical waste incinerator fly ash/%

C 0] Na Mg Al Si S Cl K Ca Ti Mn Fe Zn

8.34 19.03 6.75 7.28 5.21 7.56 1.99 16. 48 0.70 22.23 1.20 0.23 1.39  1.62

2 ' /mg- L7!

Table 2 Leaching test of original ash /mg- L'

Cd Cr Cu Mn Ni Pb Zn
1 15 100 5 5 100
1.97 1.56 2.56 17. 30 1.65 1.56 189. 00

1 GB 5085. 3-2007
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K
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| 1 |
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Fig.2 SEM and EDS image of original fly ash
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Table 3 Major crystal of treated sample fly ashes at different reaction time/h
/h
2 3 5 8 10 20 30 40
Calcite CaCOy X X X X X X X X
Cancrinite Nag SigAl;O,, HCO;- H,0 X X X X X X X X
Phlogopite K, Mg Al, Sig0,, H, X X X X X X X X
Plazolite Ca; Al Si, 0+ 2H,0 X X X X X X X X
Halite NaCl X
Anhydrite CaS0, %
Bassanite CaS0O,- 0.5H,0 X
Gypsum CaSO,- 2H,0 X
Sylvine KCl X
Quartz Si0, X
10/1 5720 x
4 ' /mg- L7
Table 4  Effects of reaction time on heavy metal leachability/mg- L'
/h
Cd Cr Cu Mn Ni Pb Zn
2 0.02 0.02 0.25 0.12 0.02 0.45 2.75
3 <0.02 <0.02 0.16 0.10 0.02 0.45 2.50
5 <0.02 <0.02 0.25 0.12 0.02 0.05 2.25
8 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.05
10 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 0.05
20 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
30 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
40 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
1.00 15. 00 100. 00 5.00 5.00 100. 00
1.97° 0.07 0. 15 17.30 0.29 0.27 189. 00°
10/1 5/20 2
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