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ABSTRACT

The Stone Powder Sludge (below SPS) is the by-product from the process that translates stone power of

8mm under as crushed fine aggregate. It is the sludge as like cake that has average particle size of 7 um, absorbing water
content of 20 to 60%, and SiO, content of 60% over. Because of high water content of SPS, it is not only difficult to
handle, transport, and recycle, but also makes worse the economical efficiency due to high energy consuming to drying.
This study is aim to recycle SPS as it is without drying. Target product is the lightweight foamed concrete that is made
from the slurry mixed with pulverized mineral compounds and foams through hydro-thermal reaction of CaQ and SiO,.
Although in the commercial lightweight foamed concrete CaO source is the cement and SiO, source is high purity silica
powder with SiO, of 90%, we tried to use the SPS as SiO, source. From the experiments with factors such as foam
addition rate and replacement proportion of SPS, we find that the lightweight foamed concrete with SPS shows the same
trends as the density and strength of lightweight foamed concrete increases according to decrease of foam addition rate. But
in the same condition, the lightweight foamed concrete with SPS is superior strength and density to that with high purity
silica. This trends is distinguished according to increase of replacement proportion of SPS, also the analysis of XRF shows
that the hydro thermal reaction translates SPS to tobermorite. Although SPS has low SiO, contents, the lightweight foamed
concrete with SPS has superior strength and density, because it reacts well with CaO due to extremely fine particies. We
conclude that it is possible to replace the high purity silica as SPS in the lightweight foamed concrete experimentally.
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Table 3 Chemical composition of materials

AEA)Z1 F laser diffraction
AstAt Fig. 12 =4

Als =] Ol H}H
2. dE A H Uy Type| Si0, |ALO;iFe,05 CaO |MgO|Na,O) K,0 | SO, |1g.loss
_ _ SPS | 63.2| 162 3.5 | 29| 1.64| 2.11|523] - 5.38
2.1 M8 AE
OPC|214] 63|29 (614127 {01309 22 1.7
_ . 471 0. . - . . . .
Table 1& B Aslo] AFYS Ui Aoz wxel 7} AC 425 0.6 | 36.9 0.08) 023 0.2 0.3
= 540) PEF A8 AolsE gAel vhste} e a St Lo L \OSL Le 1 L a0
AG 371 0.7 - 383 - 0.01]0.03| 544 2.9
Table 1 Desing of experiment Q [voa| s7[1o0] - o1 Joud[r2] - | 12
Factors Levels Testing items
Foam addition 120, 140. 160 - Density Table 4 Physical properties of cements
percent (%) o : Compressive strength T Densi Fineness | Compressive |Time of set (minute)
o ol s, Y [P0 (omg) |strength (MPa) Inifial | Final
eplacement - Flexural stren
50, 75, 100
percent of SPS (%) 0, 25, 50, 75, . Tobermorite OPC | 3.15 3,304 38.2 59 399
crystallization AC | 295 5,210 494 20 310
Table 2 Design of mixing
W/B | Foam addition { Replacement percent | Water content Unit volume (/m’) Unit weight (kg/m’)
(%) | percent (°/Vol)| of SPS (°/Vol) kgm’)  |orc’| ac?| cH?[AG] @” |sps|opc| ac | cH| AG] @ [sps
120 0 2131 0 560 | 0O
25 160 | 53 420 | 140
50 140 50 516|157 | 17 | 13 | 24 [106 [ 106 | 404 | 49 | 17 | 20 280 280
160 75 53 | 160 140 | 420
100 0 1213 0 | 560

DOPC: ordinary portland cement, PAC: alumina cement, CH: slaked lime, PAG:
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anhydrous gypsum, “Q: quartz
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Fig. 1 Grading curme of SPS
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Table 5 Physical properties of foaming agent

Active matter (%) | pH (neat, 25°C) Density (20°C)

35.8 7.44 1.16

Compressed
air
‘ rreerenrsvece

Tube
(Packed bead)

¢

Foam

Foaming agent
Water

Fig. 2 Diagram of foam production method
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Table 6 Results of experiment
Foam addition percent Replacement Density Compressive strength | Flexural strength Tensile strength
(%) percent of SPS (°/Vol) (kg/m’) (MPa) (MP2) (MPa)
0 644 3.21 0.66 0.44
25 624 3.09 0.74 0.51
120 50 642 3.55 0.80 0.59
75 670 4.52 0.93 0.61
100 650 4.19 0.80 0.52
0 535 2.95 0.54 0.42
25 549 2.99 0.56 0.36
140 50 558 3.01 0.60 0.41
75 624 3.27 0.70 0.46
100 618 2.99 0.74 0.48
0 500 222 0.44 0.27
25 506 2.35 0.46 0.32
160 50 517 222 0.43 0.30
75 522 2.80 0.47 0.35
100 522 2.52 0.43 0.30

690 | Bt=232|E5ta] =28 M18% M55 (20086)
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