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Abstract : In recent years, municipal solid waste( MSW ) removal volume in China has been growing at an annual rate of about 5% ,and the
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disposal capacity of MSW incineration has also been continuously improved. In the process of MSW incineration, fly ash of MSW incinera-
tion accounts for about 3% ~5% of the total incineration amount. With the continuous improvement of waste incineration treatment capaci-
ty, the output of fly ash also increases year by year,and the pressure of fly ash disposal will become more and more severe. As a kind of
hazardous waste leached by high heavy metals,fly ash from MSW incineration does great harm to the environment. In this paper,the MSW
fly ash composition characteristics and the distribution and properties of heavy metals were discussed. The research progress of fusion treat-
ment technology of municipal solid waste fly ash were expounded from the aspects of fly ash melting process principle , heavy metal conver-
sion characteristics and heavy metal solidification influencing factors ,and the effects of the fly ash composition and melting conditions on
the melting process and the influence of the curing effect of heavy metals were investigated. Plasma melting technology was introduced , and
the effect of melting and solidification of heavy metals was analyzed. At last, some reference suggestions were given for the optimization
treatment of {ly ash melting and cooling process,and the development direction of fly ash melting technology in the future was pointed out.
Heavy metals in fly ash mainly exists in the form of the oxide, chloride, sulfate, melt treatment can change the fly ash composition and
phase behavior,resulting in polycrystalline transition and melting phase transformation in the fly ash process.The heavy metal ions are so-
lidified in the silicate Si—O tetrahedral lattice structure by isomorphic substitution reaction,which greatly reduces the leaching toxicity of
fly ash and realizes resource utilization of slag. In the melting process, the melting atmosphere, time and the composition of fly ash
have great effects on the process characteristics and the migration and transformation of heavy metals,and the different cooling methods will
affect the physical properties of vitreous slag. According to the characteristics of melting point and boiling point of heavy metals, some
heavy metals with high volatility and low boiling point will be carried in flue gas and secondary fly ash after melting treatment. In the future
research , it is necessary to conduct cooling or secondary capture treatment for flue gas and secondary fly ash,and to explore the composition
of flue gas. Due to the high energy consumption,high investment and difficult research and development of key equipment in the melting
process of fly ash,the melting treatment technology of waste incineration fly ash is still in the technological research and development stage
in China,and there is no stable chemical industry operation example. But there have been some pilot studies. Before melting treatment,
the composition of fly ash should be analyzed and pretreated according to the composition of fly ash. By adding fluxing agent and adjusting
the basicity of fly ash, the melting treatment of fly ash is carried out to reduce the energy consumption of melting treatment and treat
heavy metals efficiently and stably. On the basis of the stable and effective test in the laboratory,the technology improvement and innova-
tion of the plasma melting treatment device can be carried out to improve the stability of the plasma flame, realize the efficient separation
of molten slag and enhance the durability of the device.

Key words : municipal solid waste incineration fly ash ; melting ; heavy metal ;leaching toxicity ; plasma melting treatment
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Table 1 Main components of fly ash of MSW incineration in different regions

it 438 %

] Pk

Ca0 Si0, AlL0, MgO K,0 Na,0 Fe,0, cl S0,
K Lp 38.40 4.90 1.40 2.60 8.10 7.90 2.50 20.20 7.30
it LP 25.34 18.20 6.74 2.39 4.34 5.51 3.65 12.29 13.01
E[@= LP 35.80 8.82 1.66 3.25 4.09 4.56 1.42 20.70 7.43
3E CFB 16.60 27.52 11.00 3.14 4.24 4.00 5.04 10.32 8.34
M CFB 35.30 17.70 17.40 2.78 0.42 0.25 2.44 1.07 3.77
KJF CFB 26.20 18.10 11.90 4.07 3.46 5.22 4.11 4.88 5.14

SEH A PRI T T M T B IR AR R R )RR T
B BIRAE bl K R[] A RE IAT R 2> ) AR 1
B BEbe S ) RORAE W AT 4 0 B, W3R 2,
RN BB AT RO 5 B BE B K

IIFHZERE, B WIS [R] A 50 17 35 B8 KO 4 73 Y
SRR, A [) L DX ] A 2 g B A8 e A L
KA S AL A SCE BRI S b A
JTHRK,

®2 AEBSXEHHIRRELE CREZT YA S

Table 2 Main components of fly ash of MSW incineration in different areas

N SR %
b 411) PORELA
Ca0 Sio, Al 0, MgO K,0 Na, O Fe, 0, cl S0,
Pl CFB 35.30 17.70 17.40 2.78 0.42 0.25 2.44 1.07 3.77
GBS CFB 26.20 18.10 11.90 4.07 3.46 5.22 4.11 4.88 5.14
TR LP 4.59 29.10 24.20 0.67 0.94 0.49 6.11 — 3.01
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Table 3 Heavy metal content of fly ash of MSW incineration from grate furnace incinerators in different areas

BEREE/ (mg - kg!)

W
Zn Pb Cd Cu Cr Ni Hg
iy 3 269.00 1 515.00 36.71 563.20 157.00 70.62 35.78
HAMN 4 368.00 1 496.00 25.50 313.00 118.00 60.80 —
Iy 3 398.34 1347.13 93.03 391.60 31.20 60.21 0.46
Kt 10 625.00 2 041.00 190.00 988.00 615.00 204.00 —
sl 19 974.00 2 834.00 185.00 922.00 467.00 140.00 —
W IR 2 6 532.00 1 653.00 424.00 872.00 221.00 62.00 —
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Table 4 Heavy metal content of fly ash of MSW incineration from fluidized bed furnace in different areas
. HEEBEE/ (mg - kg™)

Zn Pb Cd Cu Cr Ni Hg

i 2 265.00 493.80 11.40 588.20 311.10 78.40 —
K 1 664.66 623.05 14.74 238.04 24.06 33.09 0.53

YN 5 664.00 715.00 107.00 1 122.00 307.00 114.00 —
Jest — 68.57 0.29 464.60 350.20 147.70 6.64
Wil 3 664.33 1 090.48 70.18 1684.46 112.82 — 17.70

%R 4 187.00 1 276.00 36.00 899.00 282.00 — —
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Table 5 Standard value for identification of toxicity of heavy metal leaching

JRHHE/ (mg - L7

TiH
Cu Zn cd Pb BCr G Hg Ba Ni Ag As Se
GB 5085.3—2007 100 100 1 5 15 5 0.1 100 5 5 5 1
[ TCLP 15 — 1 5 50 2.5 0.2 100 — 5 5 1
KK #3454 2003/33/EC 60 60 1.7 15 15 — 0.3 60 12 — 3 3
H A — — 0.3 0.3 — 1.5 0.005 — — — 0.3 —
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Table 6 Melting point and decomposition temperature of

common heavy metals in fly ash from waste incineration

B IS B R L/ C

Ay =) TR ER 5T
Hg 277 >400 B4 — -39
cd 568 1980 1 000 321
Pb 501 888 1170 327
Zn 283 1975 1700 419.6
Cu 620 1326 <200 RBP4 1083
Ni 1 001 1 980 31.5 1555
Cr 1150 2 435 173 1 900
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Table 7 Boiling points of common heavy metals

in fly ash from garbage incineration

i/ C
JCHE

A By TR E: L5
Hg 302 — — 356
Cd 950~967 1385 — 767
Ph 950 1535 — 1 740
Zn 732 2 360 YIBET o i 907
Cu 993 1516 560 2 595
Ni 987 — — 2732
Cr 1302 4 000 o T A 2 672
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Table 8 Leaching of heavy metals from waste incineration fly ash before and after melting and solidification
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