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Abstract In this research, the geopolymer was fabricated using municipal solid waste incineration ash (denoted as MSWIA)
dag and dkali activator, NaOH and its properties were analyzed. Particularly, the effects of NaOH molarity, particle size of
MSWIA, and liquid/solids ratio on the compressive strength of geopolymers were investigated. The compressive strength of
geopolymers fabricated increased with finer grain size of MSWIA, and optimum value of the liquid/solids ratio was
identified as 0.13. As the molarity of the NaOH increased, the compressive strength of geopolymers was increased. Even
more the 20 M of NaOH, but the strength was not increased. The calcium auminum silicate and calcium auminum silicate
hydrate zeolites were generated in the geopolymer fabricated with more than 20M of NaOH, with some unreacted silica and
unknown crystals remained. The highest compressive strength, 163 MPa, of geopolymer was appeared at conditions of curing
temperature 70°C, and 20M of NaOH, indicating that the high concentration of NaOH accelerates the geopolymer reaction
and dense microstructure. The high-strength geopolymer fabricated in the present study is expected to contribute significantly
to develop the field of cement alternative substances and to improve the recycling rate of MSWIA dag.
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Table 1
Chemicd compodtition of MSWIA dag determined by XRF
(Wt%)

S0, AlL,O, Na,O Ca0 Fe,0, MgO K,0 TiO, Cr,0, SO, Totd
485208 326 1183761 4 15 07814 012 100

Fig. 1. SEM imege of as-received MSWIA dag.
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Fig. 2. Phase andlysis of geopolymers mad of MSWIA dag
with different concentration of NaOH. The zeolite 1 and 2
mean sodium auminum slicate hydrate (JCPDS#: 86-2218)
and sodium auminum silicate (JCPDS#: 47-0356), respectively.
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Fig. 3. Microgtructure of fractured surface for geopolymers made of MSWIA dag. The highly magnified (x50,000) pictures are put
in upper right a each corresponding picture of lower magnified (x3,000).
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Fig. 4. The compressive strength of geopolymers as a function
of particle size of MSWIA dag. The liquid/solid ratio was 0.13.
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Fig. 5. The compressive dsrength for geopolymers mad of
MSWIA dag as a function of liquid/solid ratio. The aging time
was for 1 day.
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Fig. 6. The compressive strength for geopolymers made of
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