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ABSTRACT

The discharge of fly ash that is produced by coal-fired electric power plants is rapidly increasing in Korea.

The utilization of fly ash in the raw materials would contribute to the elimination of an environmental problem and to the

development of new high-performance materials.

So it is needed to study the binder obtained by chemically activation of

pozzolanic materials by means of a substitute for the cement. Fly ash consists of a glass phase. As it is produced from high
temperature, it is a chemically stable material. Fly ash mostly consists of SiO, and AlLOs;, and it assumes the form of an
oxide in the inside of fly ash. Because this reaction has not broken out by itself, it is need to supply it with additional OH
through alkali activators. Alkali activators were used for supplying it with additional OH. This paper concentrated on the
strength development according to the kind of chemical activators, the curing temperature, the heat curing time. Also, according
to scanning electron microscopy and X-Ray diffraction, the main reaction product in the alkali activated fly ash mortar is

zeolite of Nag—(AlO,)s—(Si0,);—12H,0 type.
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Table 1 Physical and chemical properties of fly ash (unit: %)
Density LOI SiO, AlO5 Fe,0;4 Ca0O MgO SO, Na,O TiO,
Fly ash | 2.19 t/m’ 3.6 54.6 24.66 10.5 2.58 1.37 0.94 - -
Table 2 Specification of Na,SiO; Table 3 Physical property of fine aggregate
Si0, Na,O Si0,/Na,O Density Density Absorption  |Fineness modulus
29.85% 9.13% 3.27 1.406 t/m’ Fine aggregate| 2.6 t/m’ 0.94% 2.9
Table 4 Mixture proportions
Specimen W/fly ash NaOH Water glass | Na,CO; Compressive strength (MPa)
(%) solution(%o) (%) (%) 3days 7days 14days 28days
AlH1 23.6 14 0 0 49.1 50.7 51.2 52.8
Al1H2 23.6 14 0 0 39.6 40.7 415 42.1
A1H3 23.6 14 0 0 1.2 1.6 1.7 1.9
A2HI 23.6 8 7.5 0 52.2 55.6 56.2 57.3
A2H2 23.6 8 7.5 0 39.8 40.7 41.6 423
A2H3 23.6 8 7.5 0 7.5 8.1 8.9 9.6
A3HI 23.6 0 0 7 27.0 277 28.9 29.7
A3H2 23.6 0 0 7 18.9 20.2 21.0 217
A3H3 23.6 0 0 7 0.5 0.7 1.2 1.5
¥ X#-Y#
X#(alkali activator) : Al: NaOH, A2: NaOH+Water glass, A3: Na,CO;
Y#(curing condition) : H1 =curing at room temperature(20°C) after 24hr of moist curing at 90°C

H2 =moist curing at 90°C after 24hr of curing at room temperature
H3 = curing at room temperature (20°C)
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Fig. 11 SEM images for fly ash
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Fig. 12 Fly ash particle of mortar with NaOH curing condition H1
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Fig. 13 Reaction products of fly ash mortar with NaOH curing
condition H1
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Fig. 14 Fly ash particle of mortar with NaOH curing condition H3
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Fig. 16 Fly ash particle of mortar with NaOH+ water glass
curing condition H1

Fig. 17 Reaction products of fly ash mortar with NaOH +
water glass curing condition H1
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Fig. 20 EDS analysis of No.1 in Fig. 13
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a

Element App Intensity Weight® Alomick Compd% Farmula Number
Conve. Corrn, of fons
Na K 1.00 109687 | 188 4.65 6.57 Na20 0.62
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Fig. 21 EDS analysis of No.1 in Fig. 12
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AK 2.74 0.8347 .81 1.58 1099 AJ203 0.66
S K 1131 | oo |2 1757 072 s02 254
o) KR 049 1.0238 085 0.46 1.03 K20 007
Fe Si CaK 213 0.9745 387 205 5.41 Cald 050
Fo K 2.23 0.8194 183 184 6.21 Fed) 0.27
0 41.63 53.25 300
106.00
Cation sun | 6.38
Fe Fe =
4 s ) [ 8 10 12 14
Full Scale 2952 cts Cursor: 15,642 keV {0 cis) kev]

Fig. 22 EDS analysis of No.2 in Fig. 12
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O Fe R 206 0819 141 168 567 [ Q21
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1000)
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Fig. 23 EDS analysis of No.3 in Fig. 12
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