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Abstract Fly ash fran municipal so lid wastes mcneraton (M SV I) must be digposed of effectively ashazardouswaste A new ham less d sposalm ethod
ismelting separation ofheavymetak Based on the characteristics of the knownM SV I fly ash them etalluigical characterstics of the fly ash were studied
TheM SV I fly ashwasmade into pellets by cold agglan eration and analyzed br its can pressive strength and leaching prop erties as well as tested r its
vicosiy and melting tem perature The pellets were snelted at high temperatures o separate metak and the shg was tested fr heavy metal content and
leachng properties The results ndicated that them neral can ponent of fly ashwasm ostly oxides such asCd) Si0,. The optinal technology o make cold
agg km erated pellets of fly ash was to add o hydrated lme and ¥o mdustral syrup then cure for about 18 days The mean compressive strength of a
sing ke pelletwas up © 1005N, and the kaching concentration of pellets did not exceed the Leaching Character Standard Them elting team perature range
of the fly ash was fran 1250C 1© 1290C, while the viscosity of the fly ash was comparatively lw. The optmal conditions formelting separation were a
melting tem perature of 1400C, melting period of 10m in, pellet basicity of 1 8 and rato ofm etalm elting bath to pellets of 5:4 The meling sep aration
was highly efficient under these conditons Furthemore the heavymetal keaching concen tration of fly ash shgwas lwer than the kach ing standard w hen
melted above 1300C.

Keywords municipal solid wastes ncineraton (MSV I); fly ash heavymetal melting separaton metallurgy daracter
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Tablk 1 The physical properties of fly ash
/(g an=3) /(g m~3)
3. 78 140% 9. 1% Q 6723 0. 9571
22 YAMNESREGE Zn Sb Se
Cl Pb Cd 2
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Table2 The heavy metl contents in the fly ash mg kg
Hg Zn Cu Pb Cd Ni Cr Fe
F1 52 4614 345 1564 26 7 64 7 134 2584
F2 58 4599 356 1578 26 4 & 3 126 2588
F3 55 4588 328 1533 279 6. 4 127 2586
F4 54 4586 334 1546 28 6 &3 134 2579
F5 53 1648 361 1527 25 7 6 5 141 2581
54 4 4007 344. 8 1549 6 27 06 66. 04 55 2584
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Fig. 1 Schematic of the pellet-forming machine (1. Material input ’
port; 2. Scraper; 3. Dripping water; 4. aspirated water;
S. Pellet-out port) F1
2
2
2 2
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Fig. 2  The melting device of MSWI fly ash (1. Hearth; 2. zoog
Crucible; 3. Controller)
RN 4 (Results)
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Tabl 3 The canponents of fly ash
Ca0 Si0, S0, Cl ALO, Fe,0,4 Na,0 K,0 MO P,05
F1 25 3% 18 4% 9 2% 10. 90% 6. 48% 8 6% S 4% 4. 52% 2 5% 2 7%%
2 23 1% 18 64% 9 43% 10. 86% 6. 48% 8 8% 3 2% 4. 68% 2. 63% 3. 0%
F3 25 66k 18 5% 9 42% 10. 56% 6. 23% 8 4%% 5 5% 4. 55% 2. 5%k 2 3%%
¥4 25 45% 18 4P 9 22% 10. 85% 6. 4% 8 66k S 2% 4. 53% 2 5% 2. 73%
F5 25 3% 18 5% 9 36% 10. 76% 6. 3% 8 5%% S 47% 4. 58% 2 55% 2. 46%
25 3% 18 5% 9 34% 10. 79% 6. 400 8 64 3 B% 4. 57% 2. 55% 2. 66%
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Fig 3 X-mydiffraction pattem and phase can posiions of the fly ash
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Table4 The can position and can pressive strength of M SV 1 {ly ash pellets
(N Y
2d 5d 8d 11d 15d 18d
Q1 Yo 9% 19 119 317 512 705 758
Q2 So 95%% 22 146 354 574 801 881
Q3 Po 93% 28 227 523 758 951 1005
Q4 Yo 91% 36 163 287 407 581 647
Q5 10% 90% 39 143 251 318 437 504
43 YARKATELRREBFUIRER . Il =
2
B 1% B+ b/T* (b B ).
, 1D
. 4 , , T
O BQiE OxRA 3
"IN A
, 17 5
= 0. ¢ #
< e # Table 5 The viscosity and meliing ten perature of fly ash
§( ‘ /(Pa !
& 04 ( ) e
= 1500C 1400C 1300C
f;} 2 ’ F1 0. 40 0. 77 120 1280
ol -I —]1 A1l N rl;_l F2 0. 62 0. 81 112 1260
Zn PbCGd  Cu G Hg F3 0. 57 0. 74 1 09 1250
F4 0. 49 0. 63 Q92 1290
4 F5 0. 47 0. 63 Q 81 1270
Fig 4 The heavy-metal leaching concentration of fly ash pellets
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Table 6 The content of fly ash shg
C I in I /g Ca Si Fe Zn Pb Cr Cd Hg
40. 56%  22.483% 23 953% 3 936% 1 9%12% 1. 2567 1.0356% 0.5192%
i 1300 10 200 150 10 37000 31.79% 17 098% Q 558% Q 1253% 0. 185% 0. 1003% 0. 088%%




6 1237
6
€ i Ig e Ca Si Fe Zn Pb Cr Cd Hg
21300 20 200 200 L4 4240% 30.88% 16 906k 0 49% 0 0663% O 17%  0.071%% 0. 0837
3 1300 30 200 250 L8 3569 262560 26 45% 0 3%% 0 0517% 025  0.0220 0. 0336%
4 1400 10 200 200 L8 44 15% 37.0% 8 0006 0 1260% 0 0112% 0.05%  0.018% 0. 0428%
5 1400 20 200 25 L0 30.01% 3436 2520% 0105 0 0311% 0 0563% 0.027%% 0. 043K
¢ 1400 30 200 150 L4 3471% 37.87% 13 180 0 139% Q0 277% 0 0666  0.014Z% 0. 049K
#1500 10 200 250 L4 3894% 25.83% 18 0% 0 180% Q0 0021% 0 02K  0.005K 0. 0367
§ 1500 20 200 150 18 41.84% 40 9% 6 040% 0 0542% 0 068% 0. 01%%  0.002% 0. 031%
9 1500 30 200 200 L0 43.3% 40 162% 6 170 0 0352% 0 0023% 0. 0084 0.0034% 0. 0027
cd /810,
46 CRERLDEEREETFELESENMN ; ,
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Tabl 7 The contentof heavy metals in iron after m elting separation
Zn Cr Cd Hg
1 224% 0. 014% - - 1. 021%
i* 2 205% 1. 02%%6 0 67%% 0 8631% 2. 029%
¢ 3 306% 1. 66%% 1 1365 1 1142% 2. 887k
7 5 451% 3. 108% L 174% 1 3861% 3. 086%
47 HEEZHEE , 8.
f,72,4,6,7
8
Tabk 8 The leaching tox ity of the slag
/(mg L™1)
g 2 4 ¢ 7 /(mg L7 1)
7Zn 57 32 287 121 1. 241 - - 50
Pb 23 756 - - - - - 3.0
cd 1 2696 0 288 0.214 0. 035 - - 03
Cu 0 7326 0 M3 - - - - 50
Cr 0 1272 - - - - - 1. 25
Hg 0. 11346 0 0388 0. 021 - - - 0. 05
XRD :
5 (D iscussion) )
Ca), CaCO; SO0, KC] CaS0ss H, O, AL SO
51 FHHR CaA BD7 3,0 PHO, FeO, CaClk Ca(OH)s 2,0,
, SO, CO Zn, SO, CaA SO 3
AbOs NaO KO Fe,Os; CaAb St Os Zm SOy Zn Pb Zn0 PhO ,
P,Os CaLO; CaSO4 , HgCr Cd
: C 25 3%, SO, 18 5%%. XRD

B



1238

29

52 WRABEZERHERE

4 ,
5d .5
Mo
Po
10% ,
e Y
1~2
18d , 1005 N+
, Yo + 1%
11d ,
~ 600N ,

53 XRAEEZRAELBRE FH

B

54 REREMAKEERE
5 ,
: C:0
1250~ 1290°C,

Si

18d

-1

1400°C, 10m in
i ), 5.4
o
550 .
56 %hboeFTHNELELE
/n Hg ,
, ", 4,7
57 BENRBEHR
8 R (1300C)
Cd CuHg )
1300C
1400°C
60% , .

1300C ,

B

8.(

Zn



1239

: 1400C,

2

Pb ,

6 (Conclisbns)

?

A]203 NazO K20
25 3% .

Ca0 S0,
Fe,0; , CdO

’ , o
, 18d ,

1005 N. , Yo
1% , 11d ,

1

550~ 600Ns

3) ;
; Ca0 ,
1250~ 1290,
1260C

1400C,
10m in 1 8( ),
5.4,
5) 1300C ,

1400C

(R eferences):

, s . 2002
[J]. , 21(6): 344— 349
ChenD 7 ZhangH S, Gong BX. 2002 Prelimmnary study on MSW I fly
ash virfication at lwer tem perature[ J]. Shanghai Environmentl
Sciences 21( 6): 344— 349 ( in Chinese)
Eghmy T T Cramell B S Butkr L G, etal 1997 Heavy menl

stabilization I municipal soli waste canbustion dry scmubber
resilue using o lubk phosphate[ J]. Environ SciTech 37 3330—
3338
R R . 2003
[J]. , 4(9): 12—15
Huang B S L Q C, Wang L A. 2003 The research progress i
can prehensive utiliation of MSW I fly ash[ J]. Techniques and
Equipment for Environm ental Pollution Contio]l 4(9): 12— 15( in
Chinese)
, > , .2001
[J]- , 20(3): 134—136
Jang ] G, WangW, LiG D, et al 2001. Expermental study or
chen ical stabilization i treating fly ash wih geavy metal chelting
agent[ J]. ShanghaiEnvironm entalSciences 20(3): 134— 136( m
Chinese)
, . 2006 [ ]I
, 26(2): 230— 235
Jang J G, Zhao Z 7 Wang ]

’ ’

et al 2006 Study on cement
sold ification technolbgy n treating w ith fly ash[ J]. A cta Scientiae
Ciram stantiag 26(2): 230— 235( n Chese)

, . 2005 [l
, 13(5): 58— 61

Lul, Zhao Y C. 2005. Study on pretreatment and stabilization of
dan esticwaste incmeration fly ash[J]. Envionmental Saniation
Eng neering 13( 5): 58— 61( n Chinese)

Park C K. 2000 Hydration and solidification of hazardous wastes
containing heavy metals usingmodified cam entitous materials[ J].
Ceament and Concrete Research, 30: 429—435
R R . 2008

[J]. , 29(2): 535539

Xue J] Wang W, Wang Q H- 2008 Traditional and m icrowave acid
extraction of heavy metak fran MSW I fly ash and their red istrbution
of fractons| J]. Enviomental Science 29 (2): 535—539( in
Chinese)

R R , . 2008
[J] , 29(4): 1119— 1123

Ye TM, WangW, GaoX B et al 2008 Chelatng stabilzation of
heavymetls n fly ash fran municipal solid waste incmerators br
co-digposal i sanitary landfill] J]. EnviroomentalScience 29(4):
1119—1123( in Chnese)

R s , . 2005
[J]. , 25(5): 6710—674

ZhaoG ] Gong B X, Cao X Y, et al 2003 Study on melting
characterstics of MSW I fly ash[ J]. Acta Scientine C ircum stan tiag
25(5): 670— 674( in Chmese)



