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Leaching Kinetics of Zn in MSWI Fly Ash Under Acidic Condition

ZHONG Shan FENG Jingkun KUANG Wei PAN Jing
( College of Environment and Resources Guangxi Normal University Guilin 541004 China)

Abstract: Leaching process of typical heavy metal Zn in MSWI( municipal solid waste incineration) fly
ash when pH was controlled about 4 had been studied with the tests of EDS ~ XRF and SEM. Kinetic
model for this leaching process was established through constant temperature method. The results showed
that sphere controlled by internal diffusion model was appropriate for the leaching process of Zn. SEM
tests revealed that most of MSWI fly ash particles maintained spherical or similar microstructure during the
reaction though the surface of MSWI fly ash particles had dissolution at different level which offered
microscopic scales of evidence for sphere controlled by internal diffusion model. The relation between Zn
leaching rate and reaction time( t) can be represent as 1 —=3( 1 - X) *” +2X =18. 25exp( —2385.257) /
¢t with approximately 19. 831 kJ/mol apparent activation energy under experimental conditions.
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( ) . Zn 0.35 L/min 1.5 L/min.
MSWI . XRF
4000 3 min/
B ; EDS
; " : TESCAN VEGA 11 LMU.
1.2.3
Zn X( Zn) i X(Zn) =x(Zn
Zn ) /x( Zn ).
2
1 2.1 pH Zn
18 h. 298 K. 20
1.1 mlL/g 150 r/min
MSWI - pH 4.0.5.0.
20 6.0.7.0.8.0 Zn
1 pH 4.0~8.0 /n
Ca.Cl.O.Na.K.Si pH
Pb.Zn.Cr In pH 4.0
N N pH 7n
39.5%.
1 MSWI
Table 1 Major elemental composition of
MSWI fly ash % pH 4.0
Ca Na O cl K Fe  Si 42+
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3 Zn

Table 3 Kinetic constants and apparent activation energy of Zn obtained with different models

283K 293K 303K 313K  Ea/(kl*mol™') FEa

k 0.0065 0.0071 0.0097 0.0166

| 22.735 >42
1-X=ht R® 0.9834 0.9532 0.9694 0.9774
k 0.0094 0.0106 0.0149 0.0277

B , 26.073 >42
In(1-X) =kt R> 0.9863 0.9586 0.9760 0.9862
k 0.0137 0.0158 0.0231 0.0464

. , 29. 402 >42
(1-X) "=kt B> 0.9888 0.9636 0.9816 0.9928
- k 0.0028 0.0031 0.0043 0.0078

s ) 24.739 >42
(1-X)"" =kt B> 0.9853 0.9575 0.9738 0.9836
- k 0.0017 0.0021 0.0030 0.006 1

30. 534 0 ~20
1-3(1-X) +2(1-X) =kt R> 0.9898 0.9707 0.9834 0.9932
k 0.0089 0.0095 0.0126 0.0199

, , 19.616 0 ~20
(1-X)2=k B> 0.9802 0.947 0.9618 0.9663
k 0.0075 0.0079 0.0101 0.0153

17.339 0 ~20
1-X) + XInX =kt R® 0.9771 0.9413 0.9571 0.9582

(

k 0.0276 0.0304 0.0418 0.0724

S , 19. 831 0 ~20
1-3(1-X)% +2X =kt B> 0.9889 0.9546 0.9706 0.9792
k 0.0065 0.0071 0.0097 0.0166

) 22.735 0 ~20
1-X=ht B> 0.9834 0.9532 0.9694 0.9774
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Fig.4 SEM image of MSWI fly ash

Fig.5 SEM image of MSWI fly ash after 5 h
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6 14 h SEM
Fig. 6 SEM image of MSWI fly ash after 14 h
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