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ABSTRACT

The effects of content and particle size of sewage sludge slag on the sound absorption was investigated and the physical - mechanical
properties of porous ceramics for sound absorbent material was studied. The physical-mechanical properties of specimens have
depended on sintering temperature and slag content without particle size effect of slag. As water glass content increase and particle
size of slag decrease at the same slag content, physical-mechanical properties of them have been improved. The bulk density and
compressive strength of specimens with the batch composition of 77~ 89 wt% of slag content and particles with 1 ~3 mm, and sintered
at 1,050°C for 2h were 1.48~1.71 and 86~ 163 kgf/cmz, respectively. The specimens with 1~3 mm and <1 mm of particles size
showed good sound absorption property at low frequency and high frequency region. With increasing thickness of specimens, sound
absorption properties at low frequency region were increased.
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Table 2. Composition of Starting Materials for Preparation of

Specimens (g/(wt%)]

Comp. Water  Waste Yeast
Specimen Slag Clay glass Powder
1 95/(88.8)  5/(4.7) S5K4.7) 2/(1.9)
2 95/(84.8)  5/(4.5) 10/(8.9) 2/(1.8)
3 95/(81.2)  5/(4.3) 15/(12.8) 2/(1.7)
4 90(84.1)  10/(9.3) 5/4.7) 2/(1.9)
5 90/(80.4)  10/(3.9) 10/(8.9) 2/(1.8)
6 90/(76.9)  10/(8.6)  15/(12.8) 2/1.7)
7 85/(79.4) 15/(14.0)  SK4.7) 2/(1.9)
8 85/(75.9) 15/(13.4) 10/(8.9) 2/(1.8)
9 85/(72.7) 15/(12.8) 15/(12.8) 2/(1.7)
10 80/(74.8) 20/(186)  5/4.T) 2/(1.9)
11 80/(71.4) 20/(17.9)  10/(8.9) 2/(1.8)
12 80/(68.4) 20/(17.1) 15/12.8) 2/1.7)
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Table 1. Chemical Composition of Sewage Sludge Ash, Slag, and Clay (Wt%)
Sample Comp- G0,  ALO; Fe,0;  Ca0  MgO  TiO, MnO K0  NaO PO Ig. loss
Ash 4956 2877 198 496 212 087 022 102 105 145 2.00
Slag 5207 2998  7.60 458 218 023 014 052 094 134 0.42
Clay 5675 1505 793 217 241 097 031 339 081 019 9.60
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Fig. 1. TG-DTA analysis of ash, slag and No. 2 sample.

Q:Quartz
F :Feldspar
Mu : Mulite
M: Muscovite
1:llite
No.8

Intensity (A.U)

Slag

20 (deg.)

Fig. 2. XRD analysis of No. 2, 5 and 8 specimens sintered at
1,050°C for 2 h.

Fig. 3. Appearance of No. 5 specimens sintered at 1,050°C for
2 h.
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- Mechanical Properties of Specimens with

Composition and Sintering Temperature

Property Bulk Porosity Compressive Sintering
. density (%) strengtl% tegn D-
Specimen (kgf/em”) O
1.45(1.48) 43.2(40.3) 81(92) 1,000
No.1 1.48(1.50) 41.8(38.2) 85(98) 1,050
- - - 1,100
1.47(1.53) 41.5(37.3) 83(94) 1,000
No.2 1.49(1.54) 39.6(32.6) 91(101) 1,050
- - - 1,100
1.55(1.59) 35.5(31.5) 105(113) 1,000
No.3 1.59(1.64) 33.3(30.6) 118(125) 1,050
- - - 1,100
1.57(1.61) 34.3(30.5) 115(13D) 1,000
No.4 1.61(1.66) 31.0(27.5) 132(147) 1,050
- - - 1,100
1.60(1.63) 31.6(28.4) 133(148) 1,000
No.5 1.61(1.67) 31.2(27.3) 153(167) 1,050
- - - 1,100
1.66(1.73) 29.4(26.6) 160(172) 1,000
No.6 1.71¢(1.76) 27.8(24.1) 163(180) 1,050
- - - 1,100
1.68(1.75) 30.8(26.1) 171(185) 1,000
No.7 1.72(1.79) 28.6(23.4) 175(189) 1,050
1.43(1.42) 41.2(39.1) 92(101) 1,100
1.69(1.75) 30.9(24.2) 175(186) 1,000
No.8 1.75(1.82) 29.2(23.2) 189(201) 1,050
1.46(1.51) 39.2(33.3) 99(111) 1,100
1.80(1.88) 25.4(21.1) 192(205) 1,000
No.9 1.80(1.91) 25.0(19.3) 193(213) 1,050
1.51(1.52) 38.3(32.2) 103(121) 1,100
1.83(1.85) 24.5(18.4) 206(212) 1,000
No.10 1.88(1.93) 21.6(15.9)  213(231) 1,050
1.61(1.67) 35.2(324) 114(125) 1,100
1.89(1.93) 23.6(17.2)  208(224) 1,000
No.11 1.93(1.98) 21.2(14.6) 229(237) 1,050
1.67(1.69) 29.3(24.8) 121(131) 1,100
1.93(1.93) 20.4(142)  216(241) 1,000
No.12 2.002.02) 18.5(12.1)  238(262) 1,050
1.71(1.73) 25.2(19.6) 148(162) 1,100

():

< 1 mm of particle size of slag
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Table 4. Leached Amount of Heavy Metals from Specimens
Sintered at 1,050°C for 2 h with Sewage Sludge Slag

Contents (ppb)
Specimen

X Slaig No.2 No 5 No, g Sandadof

Element extraction
Cr 0.38 0.58 0.27 0.30 500
Mn 10.18  16.86 5.78 3.67 2000
Fe 73.81 231.04 3655 3357 2000
Cu 5.65 1.75 1.51 0.90 500
Zn 5.48 8.62 374 0.60 1000
As 21.22  21.83 1371 10.16 100
Cd 0.02 - 0.01 - 20
Pb 0.64 0.93 0.12 0.03 200
Mg 50068 91.17 11063 398.86 -
Ni 0.55 0.22 0.25 0.05 -

1 a g d

Fig. 4. SEM photographs of No 2 (a), 5 (b), 8 (c), 11 (d) specimens sintered at 1,050°C for 2 h and No. 2 specimen sintered at 1,000

(e), and 1,100°C (f) for 2 h.
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Fig. 5. Sound absorption coefficient of specimens sintered at
1,050°C for 2 h with composition of 1~3 mm (a) and
< 1 mm (b) in particle size of slag.
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