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Abstract : Municipal solid waste incineration (MSWI) fly ash has high leaching toxicity of heavy metal and contains dioxins, which is ex-
tremely harmful to the environment. It is designated as hazardous waste. Therefore, fly ash must be stabilized before landfill treatment. By
introducing the leaching toxicity of heavy metals and the pollution characteristics of dioxins in fly ash, the research progress of the treat-
ment technology of MSWI fly ash was systematically elaborated for the treatment of dioxins and heavy metals. According to the process
principle, it is divided into three types of technologies: physical and chemical treatment, thermal treatment, and stabilization and solidifi-
cation. The high—temperature treatment process was emphasized. Especially, the plasma melting technology can achieve high-efficiency
degradation of dioxins, and the solidification effect of heavy metals is great. In addition, the product of the plasma melting technology has
high leaching resistance and environmental stability, which makes it show a better performance in the subsequent use of building materials.
Therefore, the plasma melting technology is considered as an effective technology for MSWI fly ash treatment with great development po-
tential and industrial application prospects. The current treatment of MSIW fly ash with development potential was summarized, the dispos-
al principle, research status and industrial prospects of each process were analyzed. Finally, the future improvements and development di-
rections for existing problems were suggested.
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Table 1 Heavy metal limit standards of hazardous

wastes allowed to landfill

G FIE I BRAE/ (mg - L71)
Hg(LLE Hg 1) 0.12
Pb(LLE Pb iT) 1.20
Cd( L& Cd it) 0.60
B Cd 15.00
Cd®* 6.00
Cu( LB Cu it) 120.00
Zn( VLB Zn iT) 120.00
Ni( LLE Ni 1) 2.00
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Table 2 Limit standards of heavy metals allowed

to be leached in cement clinker

He)E e R/ (mg + L)
Pb 0.30
Ni 0.20
Cd 0.03
Cr 0.20
Cu 1.00
Mn 1.00
Zn 1.00
As 0.10
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Table 3 Main forms of heavy metals in MSWI fly ash
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Table 4 Advantages and disadvantages of MSWI fly ash treatment technology
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Fig.2 Shematic of electrokinetic remediation

for MSWI fly ash
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Table 5 Service conditions and treatment effects of four thermal treatments
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Fig.3 Cement kiln co—processing MSWI fly ash with washing®
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Table 6 Melting point of heavy metals and their
compounds in MSWI fly ash

JE R/ C
HBHETR

4R i) R
Hg -39 277 500
Pb 327 501 888
Zn 419 283 1975
Cd 321 568 900
Cr 1900 824 2266
Cu 1 083 620 1326
Ni 1555 1001 1980

xR7 HMERECRPECEREUEWHS
Table 7 Boiling point of heavy metals and their
compounds in MSWI fly ash

i/ C
BaETE

LB R Ak A
Hg 356 302 —
Pb 1 740 950 1535
Zn 907 732 2 360
Cd 765 960 1385
Cr 2672 1302 4 000
Cu 2580 993 —
Ni 2732 987 —

o R A L AR R R L A SR R P A 5K
SR 1) OB R A TR T 751 2 B 1 s s SR 1 A
MFBE, MBS T Ca0, ALO,  Si0,  MgO Al
Fe, 0, FRMAR NG B f2k 43 B8 A6 6 F OBk il R ok
YSEIR , 45 SRR G S A 55w AR i 6O
WmbE e 7E— e L E A m A, KRl
FE, 2 CaO F1 AL O, SETRIE A M) & = I, 5
FUSRIRIE TS, BEE Si0, A s, R i
VN R B AR, BTG E R R, )R
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RSN &, A AL O, AT $& = R i i B 5
BeEME, WIN Sio, A B TR ESRIE B, N Ca0
A0 €K Cu.Zn  Cd Pb % & 4 & 0 K,
SRIM, WS INIL 2 CaO FARFI T H 48 W1k, 22 AR
000 ] RO FP RN CaO i ROR BOTREE 51,8, BF 5T
ZI Ni Cr,Cu,Pb Zn B[R TR, R K
IR A0 T B L P A R Y AL R G, TR
LEPUEIGE R PR Ca0/Si0, XA be KK A Rl 72 vp
SRR RS 3 | B Ca0/Si0, P&, Pb Al Cd
[ AR 2 TR H A aJE N kb
A EEE W, Y48 LA IR N e et
k% F Si0, BRI, B Si0, & &= o, #F & %
FEAR

H12¢ 6 A3 7 W1, 5 4 Jm Sl AL s b i AR
XA, KT EE TS ES RN LN, 5
HEKIERGR T ES R SR L, KA TH
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AP ESLEITCEEESH Zn Pb.Cd il Hg,Zn £E
PLE ALY R AL A ZE MRS h, P 2B LA L7
FEMHA Y, TR A 45 KCL A NaCl, Cd LAk g 8 | B
FREMTE SA7AE 1 Hg 5 LIA R wi &AL P
BAEAE, XU HCE 4 % ] NaCl, FeCl,, MgCl, |
AICL, CaCl, TERBSING , A58 AL I IR o & 4
JRFERAT AR RE M, 25 R, R P m & Ak
&, AR R S HEE R 4 oTE W
Cu F1 Zn 5L BT

o VAl [ A B AR 2 1, T AR, i
RURARE & B 2 #7800 i — e o >
A QbR RS IR IFTE I . H RTZ AR TERR
WATE AT A R, 7 E N AR A S R
IR A AEAE LA B AR ME R A e . D 3 TR0 il
BRREFER =, TR 2%, HoRZR R ;@ Xt
ST 1R G IR AR A 152 B AE R AT 58 B B s B I fl
RS AR A A R A AR A FE R, 1 K
TG Y B AL, A, TR
B SR R £ B BT AN 8 M R A T Bk —
Wk,
2.2.4 £BHTFHRERBEA

SR TN B AR D BRI e MR PR B R RO
HEFT RS R AEUAS ] F i i il 55 B8 AR Al AR R
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Fig.4 Experimental system of thermal plasma melting

PR3 BRSE [ R A B TR Rl B AR & R iy
A, A5 % 5 A 18 A W LT B Retech 23 7] (48
Bellwether 2 Bl . /il & K Plasco 2~ &, & H
Tetronics 7~ &) X LI %1 EER /A 558, F R4l #4045
BRI R C ki Az K-, AR
JERVALE 20 TR N Y N LN NS DS A R N
RO B 7 A= s i 0 4 i 7 i 2R AT 7R
g2 FE H R B AR B AR 1T 28 AU,
i 28 7K ¥ g i, 25 SRR B Ph ot ik B AN B
0.01 mg/L, HARKG M 2] — WS [, bk AT
BRIy BEVERE | AT 5 HARAT LA S 1 D A

RIR G B T R EOR A 3 7 A R i 2
PR HLAE PR E , H 6 R M R RCR & K R A

*8 ENEFBETFEBMBRATRIRK

Table 8 Domestic research status of plasma melting technology

Z 5 A W BR
TE Rl B S B AR ST P RMEAE IR 7R S S G R T AR AL TG R W AL BERE SO 10 vd
FHCARAF
AR S A B G RIMAEIRBLEE LRI T S SERR AR TR SR AR AR BRBE JT S 30 vd
(i) AR 7
Hh [ KA 4R A1 TRV TR A AR LR A BB B e R
JeRFR 2018 4F  FEBVT TS RSB TR AR IT R8T H b BEF P — 1 400 vd B3R A8

PR RK (29 12 vd)
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