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Preparation and Characterization of Porous Sintered Body
Made from Coal Bottom Ash and Dredged soil’

Kangduk Kim and *Seunggu Kang
Department of Advanced Materials Engineering, Kyonggi University Suwon 443-760, Korea
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Abstract

The spheric sintered body with 6+2 mm diameter was manufactured in a rotary kiln at 1125°C/15 min using green body
formed by pelletizing the batch powder composing of coal bottom ash produced from power plant and dredged soil by 70:30,
wt%. And the physical properties of sintered body (BD) were analyzed to confirm the possibility for applying to an absorbent
to restore a contaminated soil. The sintered body had a giant pore above 100 um and a fine pore below 10 um, and bulk density
was 1.4. Also its specific surface area, porosity and void proportion were 12.0 m?/g, 30.1% and 38.2% respectively. The crushed
body (BD-C), produced by crushing a BD specimen into an irregular shape with a aspect ratio of about 2, was similar to BD
specimen at bulk density and pore size distribution. But it had superior values of specific surface area, porosity and void pro-
portion compared with BD specimen owing to a decreased apparent volume due to conversion of closed pore existed at interior
of BD to open pore during a crushing process. The IEP of sintered body occurred at about pH=5, so the optimum pH condition
of reacting aqueous solution could be known before bonding a microbe to the sintered body. Hence, the optimum void proportion
and porosity of an absorbent can be obtained by appropriate mixing a BD with BD-C from the base data calculated in this study.
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Table 1. Chemical composition of raw materials (wt%)

S102 A1203 F6203 Ca0 MgO Na20 KZO T102 P205 MnO C ZIOz LL* Total
Bottom ash| 45.6 18.6 8.1 2.1 0.8 0.2 0.5 1.3 0.2 0.1 18.1 0.3 4.1 100.0
D-soil’ 70.7 14.4 3.8 0.8 0.2 2.5 27 0.8 - - - - 4.1 100.0

*LL = Ignition loss; "D-soil = dredged soil
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Fig. 1. XRD results of (a) bottom ash, (b) dredged soil and (c) BD.
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Fig. 2. TG/DTA patterns of (a) bottom ash, (b) dredged soil and (c) BD.

Table 2. Size, shape and void of sintered body

Table 3. Physical properties of sintered body
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property Specimen LD. BD BD-C broperty Specimen LD. BD BD-C
Shape type Sphere Irregular Bulk density 14 1.3
Average size(mm) 612 4+2 Apparent density 2.0 23
Aspect ratio 1+0.1 2+0.2 Apparent porosity (%) 30.1 429

Voids (%) 38.2 336 Water absorption (%) 21.4 334
BET(m?g) 12.0 13.2
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Fig. 3. Optical image of sintered body.
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Fig. 4. SEM images of sintered body.
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Fig. 6. Zeta potential of sintered body with various pH.
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