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Properties of Alkali Activated MSWI
(Municipal Solid Waste Incinerator) Ash Mortar
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ABSTRCT

MSWI ash is the residue from waste combustion processes at temperature between 850T
and 1000C. And the main components of MSWI ash are SiOz, CaO and Al:Os.

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 chemicallyi-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 closely connected with a curing condition
and a chemically-activator. Compressive strengths with values in the 40.5MPa were obtained
after curing the activated MSWI ashes with NaOH+water glass at 90C.
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Fly ash 342 21.31 8.13 3.42 42.14 0.63 3.86 5.50 1.72
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Speci W/Fly ash NaOH Water glass Compressive Strength (MPa)
peciraen (%) Solution(%) (%) 3days 7days 14days 28days
F-Al-Hl 21.0 30 0 5.7 9.8 13.2 15.3
F-Al1-H2 21.0 30 0 11.7 15.3 195 21.2
F-Al1-H3 21.0 30 0 12.2 15.7 20.7 22.3
F-Al-H4 21.0 30 0 23.2 32 3.3 36.5
F-Al-H5 21.0 30 0 26.0 36.1 37.2 38.3
F-Al-H6 21.0 30 0 24.3 357 35.8 36.8
F-Al-H7 21.0 30 0 274 36.3 37.2 384
F-A2-H1 21.0 15 18.7 6.2 115 15.8 17.2
F-A2-H2 21.0 15 18.7 14.6 18.4 22.9 25.1
F-A2-H3 21.0 15 18.7 15.3 19.1 23.2 25.9
F-A2-H4 21.0 15 187 24.7 35.3 36.7 39.1
F-A2-H5 21.0 15 187 26.5 38 39.7 405
¥ X#-Y#-7Z#
X#(reactant bulk) . F = fly ash
Y#(chemically activator) : Al = NaOH, A2 = NaOH +Water glass
Z#(curing condition) : Hl = curing at room temperature(20C)
H2 = curing at room temperature(20°C) after 24hr of moist curing at 50T
H3 = 24hr of moist curing at 50°C after 24hr of curing at roomtemperature
H4 = curing at room temperature(20°C) after 24hr of moist curing at 90C
H5 = 24hr of moist curing at 90°C after 24hr of curing at room temperature)
H6 = curing at room temperature(20°C) after 48hr of moist curing at 90T
H7 = 48hr of moist curing at 90°C after 24hr of curing at room temperature
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