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Strength Property of Municipal Waste Ash Hardening
using Fly-Ash and Paper Sludge Ash
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Abstract

The purpose of this study is to evaluate the compressive strength properties of municipal
waste ash hardening using the unrefined fly-ash and paper sludge ash and to offer basic data to
someone for recycling municipal waste ash. Unrefined fly-ash and paper sludge ash are used
with admixture. MWA are tested that grading, specific gravity and pH value and observed
microsructure of particle with SEM. The compressive strengths of MWA hardening which is
mixed with regular ratio according to each admixture are measured. In the results of test,
fly-ash is very effective for reducing content of cement by 50% in the recycling of MWA. But
proper content mixed paper sludge ash is recommend by about 20% in binder.
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Table 1. Mixing of cement hardening
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Binder Compressive Strength
Bottom Water | W/B Flow (kgf/cm®)
Type ) ooy | FA | PSA |Cement| (o) | (%) | (mm)
(%) ©6) (%) 3days 7days | 28days
a 10 90 620 4.2 157 177 221 257
b 20 80 630 45 163 151 197 252
c 30 70 625 446 159 107 180 252
I d 40 60 625 446 167 108 155 221
e 50 50 624 445 163 80 119 212
f 60 N/A 40 623 45 156 50 89 172
g 70 30 630 45.0 162 30 60 126
a 20 630 375 171 167 212 270
b 40 740 37.8 164 153 208 273
o [ 60 100 735 425 166 152 197 290
d 80 690 385 169 - 106 148 242
e 100 700 37.3 161 103 157 255
a 10 90 654.3 46.7 156 171 200 259
b 100 20 80 715 51.0 159 144 193 245
c 30 70 743 53.0 156 116 174 187
m d 40 60 829.3 59.2 166 81 134 187
e 50 50 902 64.4 164 60 104 142
f N/A 60 40 952 68.0 161 53 102 128
g 70 30 987 70.5 168 32 61 86
a 20 795 47.3 154 162 195 240
b 40 914 46.6 153 157 203 241
v c 60 100 899 52.0 158 121 167 232
d 80 : 930 52.8 166 100 158 216
e 100 1010 53.8 167 91 147 204
a 100 860 43.0 156 184 235 2385
v b N/A 75 775 51.7 158 154 195 . 246
c 66 735 55.6 155 142 188 234
d 50 670 62.0 154 98 142 174
Table 2. Chemical components of MSW
Chemical Components SiO; AlLO3 Fe:03 Ca0 MgO SOz NaO Ig. Loss
Municipal Waste Ash 11.50 9.34 7.70 36.69 210 1.27 7.47 23.93
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Photo1. SEM of municipal waste ash
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b) Compressive strength of MSW hardening appending paper sludge ash
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Fig 2. Compressive Strength of MSWA Hardening
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