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Abstract

The objective of this research was to study of properties of concrete produced from lime dust
and basalt dust mixed with biomass ash and without biomass ash. The concrete samples divided into 2
main groups: the group of concrete from dust A or lime dust concrete and the group of concrete from
dust B or basalt dust concrete. Each main group divided into 3 subgroups: the group of non-biomass
ash concrete, the group of concrete from biomass ash X or eucalyptus biomass ash concrete and the
group of concrete from biomass ash Y or bagasse biomass ash concrete. The research results found
that samples of the 1:8 ratio had more average density (5.68%), less average water absorption
(56.05%), less average porosity (29.53%) and more average compressive strength (96.45%) when
compared to that of the 1:24 ratio. The samples from dust B had more average density (7.01%), less
average water absorption (17.72%), less average porosity (17.87%) and more average compressive
strength (7.99%) when compared to that of the dust A samples. The samples from biomass ash X had
more average density (2.24%), less average water absorption (21.83%), less average porosity (7.88%)
and more compressive strength (17.49%) when compared to that of the non-biomass ash. Moreover,
samples from biomass ash Y had more average density (1.64%), less average water absorption
(22.72%), less average porosity (6.22%) and more average compressive strength (22.22%) when
compared to that of the non-biomass ash. This research also found that dust B produced solid shape of

concrete as well as dust A, and concrete with biomass ash X or Y increased the mechanical properties.

Keywords: Concrete produced from dust stone, Biomass ash, Lime dust, Basalt dust
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<-A: Lime dust
B : Basalt dust

O nnnon nnnn —

& 10 T 01
Particle size (mm)

Figure 1. Dust stone particle size distribution
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Table 1. Dust stone properties

Detail Dust A Dust B
Chemical properties (%)
Silicon dioxide (SiO,) 0.11 39.36
Aluminum oxide (Al,O,) - 11.47
Iron oxide (Fe,O,) 0.04 25.88
Calcium oxide (CaQ) 51.70 14.15
Potassium oxide (K,O) 0.005 2.86
Magnesium oxide (MgO) 0.36 -
Manganese oxide (MnQ) - 0.39
Titanium dioxide (TiO,) - 5.47
Physical properties

Water content (%) 0.37-1.85 1.33-2.94
Bulk Specific gravity 2.72 2.92
Fineness modulus 3.53 3.49
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Table 2. Biomass ash properties

Detail Ash X AshY
Chemical properties (%)

Silicon dioxide (SiO,) 3.33 60.75
Aluminum oxide (ALO,) - 3.46
Iron oxide (Fe,0,) 1.63 9.63
Calcium oxide (CaO) 62.81 13.70
Potassium oxide (K,0) 17.25 5.88
Sulfur trioxide (SO,) 4.39 1.57
Manganese oxide (MnO) 2.45 0.84
Scronium oxide (SrO) 0.20 0.08
Phosphorous acid (P,0,) 217 2.61
Chlorine (Cl) 5.76 -
Zinc oxide (ZnO) - 0.1
Zirconium dioxide (ZrO,) - 0.18
Titanium dioxide (TiO,) - 1.20
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Table 2. Biomass ash properties (cont.)

Detail Ash X AshY

Physical properties
Loss on Ignition (LOI) 4.9 13.4
Water content (%) 3.18 4.59
Retained on sieve #325 (%) 66.3 81.5
Passing sieve #200 (%) 91.7 49.0
Bulk Specific gravity 2.194 2124

Intensity (a.u.)
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Theta

Figure 2. Chemical properties of biomass ash X

Intensity (a.u.)
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Figure 3. Chemical properties of biomass ash Y
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Symbol Cement:Dust stone:Biomass ash wic
BX5 1:24:0.15 0.65
Dust stone with biomass ash Y
AY1 1:8:0.15 0.65
AY2 1:12:0.15 0.65
AY3 1:16:0.15 0.65
AY4 1:20:0.15 0.65
AY5 1:24:0.15 0.65
BY1 1:8:0.15 0.65
BY2 1:12:0.15 0.65
BY3 1:16:0.15 0.65
BY4 1:20:0.15 0.65
BY5 1:24:0.15 0.65

Symbol Cement:Dust stone:Biomass ash wic
Dust stone without biomass ash
A1 1:8:0 0.55
A2 1:12:0 0.55
A3 1:16:0 0.55
Ad 1:20:0 0.55
A5 1:24:0 0.55
B1 1:8:0 0.55
B2 1:12:0 0.55
B3 1:16:0 0.55
B4 1:20:0 0.55
B5 1:24:0 0.55
Dust stone with biomass ash X
AX1 1:8:0.15 0.65
AX2 1:12:0.15 0.65
AX3 1:16:0.15 0.65
AX4 1:20:0.15 0.65
AX5 1:24:0.15 0.65
BX1 1:8:0.15 0.65
BX2 1:12:0.15 0.65
BX3 1:16:0.15 0.65
BX4 1:20:0.15 0.65
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B1 flAununLLuNINngn B5 eattenay 4.34
daungusnatnainauindanna X wudn peunte
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Table 4. Density, water absorption, porosity and compressive strength of concrete samples

Density Water absorption Porosity Compressive strength
Symbol SD SD SD SD
(kg/m?®) (%) (%) (kg/em?)
Dust stone without biomass ash
A1l 2,039 1.2 4.85 0.16 13.69 0.09 178.5 2.79
A2 2,028 10.4 5.56 0.14 14.54 0.08 165.7 2.52
A3 1,983 10.1 6.15 0.15 15.83 0.05 143.0 2.99
A4 1,973 12.7 6.48 0.12 16.42 0.05 116.2 1.55
A5 1,935 11.6 6.69 0.16 17.07 0.06 89.1 1.07
B1 2,186 8.4 3.91 0.09 11.70 0.09 200.0 3.26
B2 2,176 13.6 4.56 0.15 12.64 0.07 185.4 1.47
B3 2,142 1.7 4.96 0.08 13.54 0.05 149.3 1.60
B4 2,116 13.9 5.38 0.12 14.52 0.07 131.9 1.99
B5 2,095 10.4 5.64 0.14 15.11 0.07 108.2 1.47
Dust stone with biomass ash X
AX1 2,111 8.4 3.61 0.15 12.58 0.01 2421 1.29
AX2 2,089 13.6 4.03 0.19 13.88 0.05 2071 3.69
AX3 2,030 1.7 4.61 0.17 14.83 0.07 162.7 2.21
AX4 1,999 13.9 524 0.12 15.38 0.04 122.2 1.98
AX5 1,979 10.4 6.13 0.16 16.28 0.06 111.3 1.35
BX1 2,253 12.8 3.24 0.13 10.58 0.05 245.7 2,77
BX2 2,205 6.8 3.75 0.09 11.44 0.05 211.3 2.71
BX3 2,185 10.5 4.19 0.21 12.36 0.01 170.0 2.28
BX4 2,149 11.8 4.69 0.06 13.16 0.03 133.9 1.81
BX5 2,136 14.3 4.98 0.16 13.97 0.04 116.5 0.89

Dust stone with biomass ash Y
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Table 4. Density, water absorption, porosity and compressive strength of concrete samples (cont.)
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Density Water absorption Porosity Compressive strength
Symbol SD
(kg/m’) (%) (%) (kg/cm?)
AY1 2,113 15.5 3.56 0.16 12.90 0.08 227.7 2.69
AY2 2,074 18.2 4.35 0.15 14.07 0.06 207.9 2.38
AY3 2,038 21.5 4.50 0.21 15.14 0.04 165.1 2.61
AY4 1,995 11.9 5.51 0.34 15.74 0.06 134.7 1.87
AY5 1,961 10.7 5.94 0.27 16.75 0.05 122.6 2.02
BY1 2,211 22.9 3.12 0.12 10.65 0.08 237.7 1.88
BY2 2,189 22.3 3.50 0.03 11.51 0.05 223.5 2.85
BY3 2,167 8.8 3.97 0.27 12.43 0.05 193.6 3.46
BY4 2,148 19.7 4.59 0.23 13.31 0.06 146.8 2.07
BY5 2,116 15.9 5.1 0.06 14.06 0.07 132.5 2.08
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