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Environmental pollution problems are occurring due to the negative treatment of basalt waste in Jeju Island. This study
identifies the characteristics of permeable block with basalt with physical and chemical adsorption mechanisms and examines
their applicability and functionality as building materials. This experiment is basic data for evaluating the functionality of the
permeable block by analyzing flexural strength, compressive strength, permeability coefficient, carbon dioxide, and fine dust
adsorption rate by producing a permeable block using a basalt waste rock. As the basalt waste stone replacement rate
increased, the flexural strength and compressive strength tended to decrease, and as the replacement rate increased, the
water permeability coefficient, absorption rate, carbon dioxide, and fine dust adsorption rate tended to increase. Therefore,
it is judged that the permeable block using the basalt waste rock is superior to the existing permeable block.
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Table 1. Chemical properties of ordinary portland cement

Density Chemical component (%)
(&em’) | Si0, | ALO; | CaO | MgO | SO; | Fe:Os | le-loss
3.15 20.7 5.9 63.1 32 1.6 32 1.2
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Table 2. Chemical properties of basalt waste rock

Component Ratio (%) Component Ratio (%)
SiO, 52.55 Na,O 2.60
ALO; 14.93 K0 0.81
Fe,0; 11.05 TiO, 1.86
CaO 8.65 P,0s 0.22
MgO 7.15 MnO 0.14
Cr,0; 0.04 LO 0.01
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Table 3. Experimental factor and level

Experimental factor Experimental level Remarks
Binder oprc” 1
Adsorption material BWR? 1
W/C 20 (%) 1
Mixing conditions s |
(binder : aggregate) ’
Replacement ratio of
20, 4 9 4
BWR 0, 20, 40, 60 (wt %)
. .. Relative humidity (60 + 5) %,
1
Curing condition temperature (20 £ 2) °C
Flexural strength,
compressive strength,
Experimental items per@eablhty coc?fﬁ01ent, 7
density, absorption rate,
CO, reduction,
fine dust reduction

1) OPC : Ordinary Portland Cement
2) BWR : Basalt Waste Rock
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Table 4. Experimental factor and level

Experimental factor Experimental level Remarks
Binder BFS”, FAY 2
Replacement ratio of o
FA 20 (%) 1
Alkaline activator NaOH 1
Adsorbents BWR? 1
Ww/C 20 (%) 1
Mixing conditions -5 1
(binder : aggregate) ’
Replacement ratio of o
BWR 0, 20, 40, 60 (wt %) 4
. .. Relative humidity (60 = 5) %,
Curing condition temperature (20 = 2) °C 1
Flexural strength,
compressive strength,
Experimental items P enn.eablllty co#fﬁment, 7
denstiy, absorption rate,
CO, reduction,
fine dust reduction

3) BFS : Blast Furnace Slag
4) FA : Fly Ash
5) BWR : Baslat Waste Rock
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Fig. 2. Adsorption measurement
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