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Characteristics of geopolymer based on recycling resources
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Abstract In this study, geopolymer was prepared with reject ash and blast furnace slag using NaOH as an akali activator
and water glass. The aim of this study was to investigate the compressive strength variation according to the contents of
NaOH and water glass and replacement ratio of reject ash (RA) and blast furnace dag (BS). The compressive strength
measured after 28 days was 38.91 MPa for the geopolymer which consist of 100% of BS with 1wt% NaOH and 3 wt%
water glass. The major factor for improving compressive strength was the akali activator proportion and the replacement
ratio of RA and BS.
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Table 1
Chemica compositions of RA and BS

Chemicad Compositions (wt%)
Brand SO, ALO, FeO, CaO MgO SO, lg.loss
RA 66.06 21.05 328 124 056 O 531
BS 3712 1284 019 4313 538 0 O
1) RA: Rgect Ash,
2) BS: Blast furnace dag.
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(a) Reject ash

(b) Blast furnace slag

Fig. 1. Microstructure of the reject ash and blast furnace dag by SEM.
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Table 2
Mixture proportions of ratio of RA and BS

RA : BS Water glass (wt%) NaOH (Wt%) Water (wt%)
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Fig. 2. Effect of the mixture ratio of reject ash (RA) and blast
furnace dag (BS) on compressive strength. *Raw-l1 (RA100),
*Raw-11 (RA50Sag50), *Raw-111 (Slag100).
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Table 3
Mixture proportions of ratio of NaOH
RA :BS NaOH (wt%o) Water (Wt%)
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Fig. 3. Effect of the mixture ratio of NaOH on compressive
srength. *NaOH-I (NaOH 0.1wt%), *NaOH-Il (NaOH 05
wt%), *NaOH-111 (NaOH 1 wt%), *NaOH-IV (NaOH 2 wt%).
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Fig. 4. Effect of the mixture ratio of water glass on compres-
sve strength. *WG-I (Waterglass 0 wt%), *WG-11 (Waterglass 1
wt%e), *WG-11 (Waterglass 3wtde), *WG-IV (Waterglass 5wt%).

Table 4
Mixture proportions of ratio of water glass

RA : BS Water glass (Wt%) NaOH (wt%) Water (wt%)

Sample

100 40
WG| 0
WG . 1
WGl 050 5 ! 9
WG-IV 5
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Fig. 5. FE-SEM micrographs of reject ash based geopolymers with the ratio of water glass (8) waterglass 0 wt%, (b) waterglass
1 wit%, (c) waterglass 3wt% and (d) waterglass 5 wt%.
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