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Abstract

This study was initiated to evaluate and resolve the potential problems caused as the
MSWI{Municipal Sclid Waste Incinerator) fly ash were stabilized and solidified into the
cement. The physical and chemical properties of fly ashes (K and M) used in this study were
fixed according to the operating conditions of the incineration plant. The compressible
strength of the soclidified mairix used in this study were measured at 7, 28, and 56 curing
days, respectively, to evaluate the stahility of the solidified matrix, which were further
analyzed by XRD and SEM.

The experimental results obtained in this study showed that the relatively long hours of
curing periods were needed to solidify the fly ash. The solidified matrix containing K ash had
the high and excellent compressible strength of 200 kg/cmz, after 56 curing days, but was not
good enough in appearance. The analytical data by SEM confirmed that the alkaline Na and
K, which are highly dissolved in water, were included in the fly ash and evenly distributed
into the exterior surface of the solidified matrix. Whereas, the solidified matrix containing M
ash never showed such a compressible strength as shown in the K ash due to the severe
fracture, even as early as 7 curing days. Based on its XRD analysis, it appeared that both
CeS and CsS highly related to the compressible strength were not crystallyzed into the
solidified matrix. However, the compressible strength of the solidified and cemented M ash
was remarkably improved by 100 times, after the alkalinity was washed out, which indicated
that it is equivalent to 30 to 40 g per one kg of fly ash.
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Table 1. Physical properties of ashes

lome SAMRE | Ash K Ash M
Specific gravity 057 0.65
Density 2 4dg/cr 2.36u/cnt
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Table 2. Chemical composition of Fly Ash used and OPC

composition Sample(5¢) Ash K Ash M OPC
Si0, 1887 536 21.71
AlOy 837 2.39 5.46
Ca0 19.82 4085 62.27
Fe:Os 263 058 3.45
MgO 418 278 261
K0 6.45 453 -
NasO 6.08 437 -
CuQ 048 0.078 -
PbO 051 0.22 -
CdO 0.03 0024 -
7n 0.86 - -
Cr 0.03 0023 -
As V'i'pom 30ppm -
SO, 275 - 211
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Fig. 1. Experimental flowchart of the stabiliza—-
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Table 3. Compositions of paste types

control paste paste
component paste (ash K) {ash M)
23 2 %4
cement 2000 3947 346.0
fly ash 0 1500 1500
water 700 700 650
total 2700 2504.7 2496.0
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Table 4. Leachate element concentrations after filtration process

leachate element concentrations
fly ash type As Cd Cr Cu Hg Pb Na K
me/ke | meke | medkeg | me/ks | meke | medks ke g/kg
ash K 0.04 042 0.09 0.07 ND (.19 31.18 39.0
ash M 0.07 0.02 0.04 0.67 ND 55.37 3485 39.32
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Fig. 2. Variation of compressive strength for OPC paste contained ash M and K
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Fig. 4. XRD patterns of OPC pastes containing ash M
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Fig. 5. SEM photographs for OPC paste contalning ash K and M

Table 5. Results of Korea leaching test for solidified matrix

o o my‘;‘;mp"smon Asmg/d | Cdmgd | Crmg/l | Cumgd | Hg mg/ | PbmeA
Ash K 0.06 ND 0.04 0.05 ND 0.08
K washed 003 ND 011 003 ND 0.06
Ash M 0.06 ND 0.05 0.02 ND 1.28
M washed 0.06 ND 0.03 0.02 ND (.68
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