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Abstract: The purpose of this paper is to manufacture the non-sintered ceramic used lime and industrial
waste. The used materials were basalt powder sludge, calcium hydroxide(Ca(OH)2) and additives such as
calcium stearate and TiO,. The mixing ratios between Ca(OH)2 and sludge were 5:5, 6:4 and 8:2,

respectively. The ceramic forms were pressured by

100, 200 and 300 bar and cured in 14% CO2 for 12

days. The behaviors of compressive strength, specific gravity, water absorption and pH of ceramic form

were investigated. The results were compressive strength of over 36 MPa, water absorption of over 8.8%,
pH value of over 12.3. And these results satisfied GR F 4006 and 4031 standard.
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Table 1 Chemical component of materials

Materials Basaslltu(fi’gévder Ca(OH),
SiO, 50.61 3.56
ALO; 14.35 1.63
TiO, 2.07
Fe,05 11.91 0.12
MnO 0.15
MgO 7.59 1.28
CaO 8.78 71.19
Na,O 2.77
K,O 0.71
P,0s 0.28
SOy 0.54
LOI 0.56 9.33

94 TEFHI|AIRX| AM18H M3Z, 2014 6¥

|29 Mzteel JHg

Table 2 Particle-size distribution of stone powder

sludge
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Fig. 1 XRD patterns of stone powder sludge
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Fig. 2 Manufacture process

Fig. 3 Press molding machine and molding case

Table 3 Mixing ratio of materials

Materials Mixing ratio

Ca(OH), 50 % 60 % 80 %
Stone powder 50 % 40 % 20 %

sludge
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Table 5 Compressive strength

Table 4 Specification of Press molding machine
Items Spec. Mixing Rate Forming Compressive
(Ca(OH),:sludge) | pressure(bar) | strength(MPa)
Pump type Pulsation pressure type

> 100 24

Max. pressure 700 kg/cm 5.5 200 46

Work pressure 50 ton 300 53

Tank capacity 3.8 litter 100 25

weight 320 kg 6 : 4 200 41

dimension 1450W X 860L X 1850H 300 62

Power & Motor AC220V/60Hz, 1HP 100 38

8§:2 200 48

300 67
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Fig. 6 Carbonization rate of specimens by CO2 curing time
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Fig. 7 SEM of specimens which were not compounded with TiO2
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