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Abstract Lightweight geopolymers were fabricated by using fused slag from integrated gasification combined cycle as a
law material and Si sludge from silicon wafer process as a bloating material for the purpose of replacing autoclaved
lightweight concrete (ALC). Density and compressive strength of geopolymers were measured and compared with the
properties of ALC according to the variation of mol concentration of alkaline activator, W/S ratio, addition of fibers, and
addition of polystyrene and the possibility of replacing ALC panel was estimated through the comparisons. Although the
geopolymer satisfying the standard of ALC panel was not made by controlling mol concentration and W/S ratio, addition
of inserts such as fibers and polystyrene insert was tried to overcome the obstacle of enhancing properties. Geopolymers
cannot satisfying the standard of ALC panel by adding carbon or glass fibers; however, adding fibers can be suggested as
one of the methods enhancing compressive strength because the compressive strength of the specimen containing 0.3 wt.%
glass fibers was increased by 3 times. The maximum addition of polystyrene insert was turned out to be 50 vol.% and the
properties of geopolymers varied by the method of insertion. When using single polystyrene insert, compressive strength
was 17.8 MPa and density was 0.996 g/cm’ which were similar values to the standard of ALC panel. If the difficulties of
reproductivity of production and insertion method of inserts were overcome through the future research, the geopolymers
containing polystyrene inserts could possibly replace ALC panel.
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Fig. 1. XRD pattern of IGCC slag.
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Fig. 2. XRD pattern of Si sludge.

Table 1

Chemical composition of Si sludge determined by XRF (wt.%)
Component SiO, AlLO, Na,O CaO Fe, 0O, MgO K,0 TiO, P,0;
wt.% 29.71 35.81 0.15 22.66 0.64 7.75 0.39 0.40 0.50
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Table 2
Experimental conditions for making lightweight geopolymers used in each section

Samples used WS Alkali Alkali Si sludge Fiber Polystyrene

in section activator activator (M) (wt.%) (Wt.%) (vol.%)

3.1. 0.20, 0.22 9,12,15 0.1,0.2,0.3 - -

32.1 0.235 Qﬁl’;ﬁd 15 0.1 Glass 0.0~0.3 -

322 0.235, 0.240 activator Carbon 0.0~3.2

323 0.2~0.24 15 - - 50

1 mixing Lo 2 Mixing [ d Molding / Curing Bl Demolding / Analysis
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sludge

Mixed (/Na25103

material

Fig. 3. A schematic diagram of experimental procedures.
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Fig. 4. Compressive strength and density of geopolymers ac-
cording to the mol concentration of alkaline activator, amount
of Si sludge addition, and W/S ratio. Bars and scattering dots in
the graph represent compressive strength and density, respectively.
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0.235.
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