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An Study on Compressive Strength Properties of Mortar with Municipal Solid
Waste Incineration Ash Melted Slag Powder
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Abstract

In order to investigate the feasibility of municipal solid waste incineration ash melted slag powder as admixture, an
experimental study was performed on cement mortar with municipal solid waste incineration ash melted slag powder.
Fresh mortar properties and strength properties with various municipal solid waste incineration ash melted slag powder
replacement ratios were estimated. There replacement ratio adopted in this study was 0, 10, 20, 30, 40, 50%. After then
flow properties was considered as properties of fresh mortar. And compressive strength was determined 3, 7, 14, 28, 56
days for the hardened mortar specimens. According to the test results, the flow of mortar was increased with in
replacement amount of municipal solid waste incineration ash melted slag powder. Furthermore, compressive strength
at early age was decreased, whereas the compressive strength at the age of 28 56day was increased.
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Figure 1. XRD Analysis result of MSWI-SP
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Figure 2. Particle size distribution of cement
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Figure 3. Particle size distribution of fly—Ash

Differential Volume

264 == cN
1| Lo
']
na- |'
ae |
aa
n)—|
aa o d 3

H’Hh _
4 + an 160 260
Particle Diameter (um)

Figure 4. Particle size distribution of MSWI-SP
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Table 1. Toxicity characteristic Irocedures of MSWI-SP

Yield of Well Contain
Type +  Result Regulato ; Result  Regulato
Unit  Gfiest | omis . Unit 5t Omis”
As 0.00 0.01 4.4 150
Cd 0.00 0.01 0.00 150
Cr(Vl) (mg/L) 0.00 0.05 (mg/kg)  0.00 250
Hg 0.00 0.0005 0.00 15
Pb 0.00 0.01 0.00 150
3 AdAE
3.1 M8z H &
2 AoA= MSWI-SPE 3|2 &H§5fo] H=Ef
9] 5741 32 HEsH| YsloIMSWI-SPE

= AR
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oIz} 9 HIRGHEL Table 29} 2},
Table 2. Experiment factor and tests
W /B (%) 50 30
Experiment Cement : Sand 1:245
Factor MSWI-SP (%) 0, 10, 20, 30, 40, 50
Super plasticizer (%) - 0.25
Flow (MM) Fresh mortar
Tests Compressive Strength 3, 7. 14, 28, 56
(day)
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2 AollA g2 Ao s AAsklal, HEE
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Table 3. Mix proportion of mortar
) Binder (g) Super-
Seri- ) < WB— o Sand o
es Specimen C:S (%) Cement MSWI @ pIasEmzer
SP (%)
OPC 450 0
MSWI-SP10 427 23
| MSWI-SP20 50 405 45 _
MSWI-SP30 382 68
MSWI-SP40 360 90
MSWI-SP50 337 113 1103
OPC 450
MSWI-SP10 245 427 23
MSWI-SP20 405 45
" Mswi-sP30 30 3 68 0.25
MSWI-SP40 360 90
MSWI-SP50 337 113
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Table 4. Chemical composition and physical properties of
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Composition C?L‘/t)em 2195 659 281 60.12 332 211 258
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3,456 3.15 230 370  29.1 42.5 53.2
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Table 5. Physical properties of aggregate
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Table 6. Physical properties of MSWI-SP 180
Type Density Absorption Fineness =
»P (gleM®) (%) (cM?/g) -
MSWI-SP 2.81 0.42 4.250
(]
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Table 7. Chemical composition of MSWI-SP

Fe:03  CaO SiO, SOs Al,O3 MgO  Ig-loss
(%) (%) (%) (%) (%) (%) (%)

Type

Content

%) 0.90 37.7 39.5 0.46 16.2 1.63 0.14

Replacement Ratio of MSWI-SP (%)

Figure 6. Test results of flow(series |, II)
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