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Properties of Chemically Activated MSWI
(Municipal Solid Waste Incinerator) Mortar
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ABSTRACT The recycling of industrial wastes in the concrete manufacturing is of increasing interest worldwide, due to the
high environmental impact of the cement and concrete industries and to the rising demand of infrastructures, both in
industrialized and developing countries. The production of municipal wastes in the South Korea is estimated at about 49,902
ton per day and only 14.5% of these are incinerated and principally disposed of in landfill. These quantities will increase
considerably with the growth of municipal waste production, the progressive closing of landfill, so the disposal of municipal
solid waste incineratorMSWI) ashes has become a continuous and significant issue facing society, both environmentally and
economically. MSWI ash is the residue from waste combustion processes at temperature between 850°C and 1,000°C. And the
main components of MSWI ash are Si0,, CaO and ALO;. The aim of this study is to find a way to useful application of
MSWI ash(after treatment) as a structural material and to investigates the hydraulic activity, compressive strength development,
composition variation of such alkali-activated MSWI ashes concrete. And it was found that early cement hydration, followed by
the breakdown and dissolving of the MSWI-ashes, enhanced the formation of calcium silicate hydrates(C-S-H). The XRD and
SEM-EDS results indicate that, both the hydration degree and strength development are ciosely connected with a curing
condition and a alkali-activator. Compressive strengths with values in the 40.5MPa were obtained after curing the activated
MSWI ashes with NaOH+water glass at 90°C.
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Table 2 Specification of Na,SiO;
SIOZ Nazo SiOz/Nazo
29.85% 9.13% 3.27

Specific gravity
1.406 g/em’

Table 3 Physical properties of fine aggregate

129 A7EM AHE AzkAle mHze £3F Density Absorption | Fineness modulus
T olZolx glo] EHZo] zusly serdo opdE Fine aggregate| 2.6 g/em’ | 0.94 % 2.9
Table 1 Chemical proportions MSWI ash (unit: %)
L.O.I SIOZ A1203 ZnO Ca0O Mgo 803 Nazo F6203
Fly ash 342 21.31 8.13 342 42.14 0.63 3.86 5.50 1.72
Bottom ash 3.44 30.11 6.78 1.11 39.58 0.96 1.45 3.99 3.95
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Table 4 Mixture porportions

Specimen Wiy ash NaOH Solution | Water glass Compressive strength (MPa)
(%) (%) (%) 3days 7days l4days | 28days | S6days | 90days
F-Al-HI 210 30 0 5.7 9.8 132 153 17.3 183
F-A1-H2 210 30 0 11.7 153 19.5 212 229 242
F-A1-H3 21.0 30 0 12.2 15.7 20.7 223 23.8 252
F-Al-H4 21.0 30 0 232 32 353 36.5 379 39.0
F-Al1-H5 21.0 30 0 26.0 36.1 37.2 383 39.5 41.1
F-Al1-H6 21.0 30 0 243 357 358 36.8 37.7 389
F-A1-H7 21.0 30 0 274 36.3 372 384 39.8 40.1
F-A2-H1 21.0 15 187 7.5 11.5 15.8 172 18.7 200
F-A2-H2 21.0 15 18.7 14.6 134 22.9 25.1 26.5 283
F-A2-H3 21.0 15 187 153 19.1 23.2 259 282 294
F-A2-H4 21.0 15 18.7 24.7 353 36.7 39.1 39.0 41.1
F-A2-H5 21.0 15 18.7 26.5 38 39.7 40.5 413 424
FB-A1-H1 21.0 30 0 47 8.2 10.6 12.2 133 142
FB-Al1-H4 21.0 30 0 115 162 171 18.5 19.0 194
FB-A1-H5 21.0 30 0 119 17 18.1 18.7 19.3 208
FB-A2-H1 21.0 15 18.7 55 73 113 13.6 144 14.9
FB-A2-H4 21.0 15 18.7 11.1 155 18.1 19.2 204 209
FB-A2-H5 21.0 15 18.7 12.5 16.6 17.5 20.1 213 220
W XH-YH#H-Z#

X#(reactant bulk) :F = fly ash, FB = fly ash + bottom ash

Y#(alkali activator) : Al = NaOH, A2 = NaOH + water glass

Z#(curing condition) : H1 = curing at room temperature(20°C)
H2 = curing at room temperature(20°C) after 24hr of moist curing at 50°C
H3 = 24hr of moist curing at 50°C after 24hr of curing at room temperature(20°C)
H4 = curing at room temperature(20°C) after 24hr of moist curing at 90°C
H5 = 24hr of moist curing at 90°C after 24hr of curing at room temperature(20°C)
H6 = curing at room temperature(20°C) after 48hr of moist curing at 90°C
H7 = 48hr of moist curing at 90°C after 24hr of curing at room temperature(20°C)
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Fig. 2 The compressive strength of MSWI ash (fly ash) mortars
with NaOH+water glass
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Fig. 3 The compressive strength of MSWI ash (fly ash+
bottom ash) mortars with NaOH
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Fig. 4 The compressive strength of MSWI ash (fly ash+
bottom ash) mortars with NaOH+water glass
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condition H1
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Fig. 7 Reaction products of fly ash mortar with NaOH at curing
condition H5
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