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Experimental sudy on solidification o MSW incinerator fly ash by

mixing with asphalt

YAN Jianhua, MA Zengyi , PENG Wen, LI Xiaodong, LI jianxin, CEN k€fa  (Qean Energy and Environment
Engineering Key Laboratory of Minigry o Education, Inditute for Thermd Power Engneering, Zhgiang Universty , Hangzhou  310027)

Abgract : Bxperiments have been performed to gudy the efects o treating MSWV (municipd solid waste) incineraor fly ash by mixing with
aphdt. Theirfluence of mas/ mea (Messto-mass ratio , ASis aphdt , FA isfly ash) on the inmohilization of heavwy metds (Po, O, Cd,
Ni , Cu, Zn) infly ash was invedigated. It was further suded at fixed mas/ mea (0. 2) to invedtigate the dfects of differert proportions of
addtives (sufur and sodium hydroxide) on metd immohilization in the mixture of aphdt and fly ash based on the typicad proportion.
Bxperimentd resuts showed thet the imnobilization of metds in fly ash was inproved greatly when the proper proportion of additives were

goplied to the mixture of agphdt and fly ash.
Keywor ds:agphdt ; sufur; sodum hydroxide, fly ash heavy metd's, dfect of inmohilization, heavy metd sulfides
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1.1 1
Table1 Chemicd comporents of fly ash %
90, AlO; CO TO, FepO3 Znd, CQudz, CQuO  KoS
' 32.79 10.97 29.38 4.63 10.88 3.55 1.33 2.21 4.26
1.
1.2
) 408 K,
413 K S HS, S NaOH , 15 min
1.3 2
Table 2 Badc properties o fly ash mg- kg™ !
TAP ( Toxdty B o O N Q&
o . a 493.7 311.1 11.4 78.4 588.2 2265.1
Charecteridtic  Leaching Tap 43 23.3 52 55 47.4 548.9
Procedure) Tap 0.6 nd nd nd 0.7 2.0
EPA a. HNO;- HF HQ O, 0.59g 50 mL ;nd: not
(EP) detected ;O ,Cd ,Ni :0.108 ,0.056 ,0. 160 mg- kg™ *
TapP Tapr
2.
2
2.1
) 100g
10, 20, 30, 40, 50, 60g 1 .
2 TapP , Po, Cu, Zn ,
O,Cd,Ni . 1 , mAs/mFA , Od,NI,
Cu, Zn , Pbo O ,
, Po O
) , Po Cr
6 ) Mas/ Mea
=0.2 , S NaOH
2.2 S NaOH
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Hg.1 Theirfluence o mas/ mea on the inmohilization of heavy meids
[6.,7]
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Table 3 Hfectsd the additionsof S and NaOH on the immohilization of heavy metdsin fly ash
[(mgL™h)
MyeoH/g
ms/g 2.0 3.0 4.5

Pb O G N Qi 7n Pb O G N Qi 7n Pb O Cd N Cu Zn

1.5 0.31 0.51 0.12 0.22 0.90 16.34 0.25 0.48 0.11 0.20 0.9 13.71

2.5 0.38 0.46 0.11 0.26 1.01 14.68 0.67 0.49 0.13 0.23 1.78 14.62

3.5 0.64 0.55 0.12 0.21 1.54 15.01
6.0 7.5 10.0

ms/ g

Pb O G N Qu Zn P O G N Q Zn P O C N__Qu 7Zn

3.5 0.50 0.51 0.07 0.19 1.07 12.95

6.0 0.84 0.54 0.07 0.19 1.21 11.70 0.46 0.42 0.05 0.16 1.02 8.11
8.0 0.35 0.54 0.04 0.16 1.05 6.98
10.0 0.83 0.61 0.06 0.18 1.85 11.93
8.0 12.0 12.5

MO TR N i m o o N o o o N G 7
8.0 0.5 0.45 0.07 0.18 1.2510.86 0.13 0.35 0.01 0.09 0.55 2.04

0.0 0.33 0.41 0.04 0.16 0.83 8.20 0.97 0.53 0.06 0.16 1.98 10.07
12.0 0.41 0.46 0.03 0.14 1.22 12.73

- 15.0 18.0

Pb O Ca N Qi 7n Pb O & N Qi 7n

10.0 0.37 0.42 0.02 0.11 1.39 3.47
12.0 0.23 0.38 0.02 0.10 0.89 3.77 0.04 0.300.002 0.02 0.24 0.28

3 , S NaOH ) )
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18 6 , mAs/mFA:0-2
1209 8gS12gNeOH 129 S 18 g NeOH .
NeOH S 1.2,S 0. 067
0.1.
mAs/mFA:O.Z, ms/mAS+FA:0.067, mNEOH/ms:LZ ,H),Cr,&j,Ni,
Cu, Zn 97 % , Po (Po / Pb )
0.35%, Cr 5.2%, Cd 44. 4%, Ni 4.6%,
Cu 62%,Zn 22. 4 %. mAS/mFA:O-Z, ms/mAs+|:A:0.1, mNaOH/m5:1.2
,Pb,Cr,Cd,Ni, Cu, Zn 98 % , Pb
0.73%, Cr 5.6%, Cd 45.7 %, Ni 6.7%, Cu
7.2%, Zn 23.9 %. Cd 2Zn,
3
1) : : Cd, Ni, Cu, Zn
] H:) C:r ]
2) S NaOH ,
, S NaOH,
3) mAs/ Mg = 0.2 , S NaOH
6.7% 10% S, NaOH S 1.2 ,
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