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Abstract

The preparation of porous lightweight materials as well as the measurement of physical properties has been performed by
using SSA(sewage sludge ash) as the raw material. For this aim, two types of lightweight filler, that is, perlite and silica sphere
were employed respectively and bentonite was also used as an inorganic binder. The properties of lightweight specimen calcined
at 1,000 were measured in terms of density, compressive strength, thermal conductivity and sound absorption to examine the
effect of material composition as well as the preparation condition on the properties of lightweight material. As a result, the den-
sity of specimen prepared with perlite was ranged from 1.23 to 1.37g/cm’ and the compressive strength was ranged from 242.3
to 370.5 kg/em?. Tn case of specimen prepared with silica sphere, it was found that the compressive strength was less than
100 kg/cm? even though density was lower than that of specimen with perlite. As far as the thermal conductivity of specimen
was concerned, it was ranged from 0.3 to 0.5W/m°K depending on material composition so that the insulation effect was superior
to conventional concrete.
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Table 1. Chemical composition of sewage sludge ash used in the study.

(unit: wt%)

Element Na Mg Al Si Ca Fe C
Fly Ash 10.8 3.02 9.78 17.0 8.06 3.20 0.29
Bottom Ash 6.93 345 8.30 193 7.09 6.92 0.01
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Table 2. Physical properties of lightweight filler used in the

study.
GP-1 SMF-100
Bulk Density{(g/ml} 0.08 0.16
Specific Gravity(g/mi) 018 . 0.70
Particle Size(pm) 50~300 60~300
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(A) GP-1

(B) SMF-100

Fig. 1. SEM photographs of lightweight filler used in the study.
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Table 3. Equipments for measurement of sound absorption.

No. Equipment Model Maker
i Multi-Ch. Analyzer 3560D | B & K
2 Power Amplifier 2706 B &K
3 Micropbone Amplifier 5935 B &K
4 Microphone Calibrator 4226 B&K
5 Microphone 4187 B &K
6 Two-Microphone Impedance 4206 B &K
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Table 4. Effect of mixing ratio on density and compressive

strength. (calcination temperature 1,000, lightweight
filler: GP-1)

Mixing ratio(wt%) Density C()Sr?;;est;ive
{fly ash:GP-1:bentonite) (gfem) K g/cﬁiz)
30 : 60 : 10 1.23 2423
50 @40 : 10 1.31 370.5
70 :20: 10 1.37 290.6

Table 5. Effect of mixing ratio on density and compressive
strength.(calcination temperature 1,000,
lightweight filler: SMF-100)

Mixing ratio(wt%) Density | COmPressive
(fly ash:SMF-100:bentonite) |  (g/em’) (S;‘g‘j‘c‘f;?)
30 : 60 10 0.55 432
50:40: 10 077 87.0
70 : 20 : 10 1.06 98.4
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Fig. 3. Compressive strength of lightweight materials with
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Fig. 4. Specimens for measurement of sound absorption
(100mmf).(Bottom ash 30wt%, SMF-100 50wt%,
Bentonite 20wt%, 1,000 calcination)
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Table 6. Thermal conductivity of lightweight materials pre-
pared in the study.

Mixing ratio(wt%) Caizi;;ﬁon cozlgiztlility
(Bottom ash:SMF-100:Bentonite) @ C). (WmeK)
90 :0:10 1,000 045
70 : 20 : 10 - 0.34
70 : 20 : 10 1,000 0.39
50 :40: 10 1,000 0.32
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Table 7. Variation of sound absorption with frequency(1/3 Octave Band Center Frequency[Hz]).

Frequency 20 100 125 } 160 200 250 315 400 500 630
FEAS 0.06 0.08 0.09 0.08 0.12 0.15 0.20 0.27 0.32 0.29
Frequency 800 1000 1250 1600 2000 2500 3150 4000 5000 6300
ELEAF 0.23 0.27 0.35 0.61 0.63 043 0.38 0.35 034 0.36
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Fig. 5. Variation of sound absorption with frequency depen-
ding on materials.

T 24317 Y8 4 e Az S48
L& AL 200C, AUEE 47% olsh, 719 101.02 kPa
o]}, Table 7& 1/3 octave bandolA] Zb Fafaro]] wh
B ARAEe F58 ASE BoFa glon, Tl
SO HATE] A&sle) 288 AA3] Z71ele] 500 Heol
A 03232%E BIFE Tk ARz 2000 HolA 3
A 0.63(63%) BT Fagof weh F-2-&0) Wsh
= AL AE B 718k AlozA, el H F
SEE ROl Fuk Aol wEl 25 geAA "t

Fig. 55 ¥ 7oA Azxg A8 588 5
e FiAR gol ol HIRT, fu, SERE,
EVA, 2219} 7349} ving Ao =2M, 500Hz ¢35l
;q'r"l]f"l"‘:ﬁoﬂ = FEu AuRzd v 880l

yro} 20001{z01]z<101 H EF88-8 OB AF v
sﬂ ST AE UG YukdoE 288 AR
o] FFEol by iﬂl FEES 7| g A
Hel SMF-100 H7Hs 7MW S84 39
Aog Mo, 7% 7% aA Fasp] k& FaA
o AeAReY 828 BHoR e A 98 &Y

7

X

rubl

Hgg Mﬂ_@a Ao §022 sole 2o ks
& glow A,
44 B

Spzeld azbile FARE AES e HEA

kefem?®e] #4-& HSith

Q) FEELL AR AMgdle] AFARE A
g 79 800°C &A1 30% o)del % 5 FEHE
Bom, 1,000°C 28A e A7FFel TR 60%
wiele] Ae FREHs) dek. zed, 600°C i ]
o el % F FIEHR} A9
A

(3) A=
ol F71ers

BRUEE 2425 AAFAA fgﬂ
wo} ]cq Zo8 9

od;ﬁx:x:_g_

Aol AL 2844 B HY SR} vk «:}
= 7oz vehdtl B a9 1’4**4 %%W%E@l o
3 GAEEE 03~0.5 Wm’K 92l 7o golgo]
Bedel BAFHE IOE & g Aoz ddEdh

N
N

y A E A9e] £-2-8 ST T 80HZY-
o582 MAB) F7ske] 500Hzol A 3

& Bl F, oA 74Tl 2,000Hz04 HU &
& 63%F viehitt, EEh B Ayl Aze BAEA
8o 588 EXNE My¥z §i, 2EEF, EVA,
2ER) 8] 7991 MBS W 500Hze ke AFeuk
gelM e feld Iz v F&&0] Wo,
2,000HzoNA 9] o) F84-88 o AR ¥ 9
3 Fo 44 Reole ZoE vEeT

(

2
o

N% B8

dAlel 2

AdgselEE A 178 A 4%, 2008




36

—_

F K

EHEH

o139, 2007: ASR 27A9) olsotd B4 B AL

A% 71 2AT7, 2R HolE Y, 16(2), pp. 32-39.

2. Hammy, F,, Mercier, G, Blais, J., 2005: Removal of lead in

APCR leachates from municipal solid waste incinerator
using peat moss in a batch counter-current sorption process,
Hydrometallurgy, 80, pp. 232-240.

. Matsuzawa, Y. et al., 2006: Leaching behavior of heat-

treated waste ash, Fuel, 85, pp, 401-409.

4. Fuoco, R. et al., 2005: Innovative stabilization/solidification

processes of fly ash from an incinerator plant of urban solid
waste, Microchemical Journal, 79, pp. 29-35.

. Reich, J. er al., 2002: Effects of limestone addition and

sintering on heavy metal leaching from hazardous waste
incineration slag, Waste Management, 22, pp. 315-326.

. Oygard, J. K., Gjengedal, E., and Mage, A., 2005: Mass-

balance estimation of heavy metals and selected anions at
a landfill receiving MSWI bottom ash and mixed
construction wastes, Journal of Hazardous Materials,
A123, pp. 70-75.

. Seabrook, P. 1. and Wilson, H. S., 1988: High strength

lightweight concrete for use in offshore structures:
utilization of fly ash and silica fume, International Journal
of Cement Composites and Lightweight Concrete, 10(3),
pp. 183-192.

. Tay, J. H. and Show, K. Y., 1997: Resources recovery of

sludge as a building and construction material, Water

J. of Korean Inst. Resources Recycling Vol. 17, No. 4, 2008

K

Science & Technology, 36(11), pp. 259-266.

9. Bhatty, J. 1. and Reidt, K. J., 1989: Moderate strength concrete

10.

11

from lightweight sludge ash aggregates, International Journal
of Cement Composites and Lightweight Concrete, 11(3), pp.
179-187.

Kayali, O., Haque, M. N., and Zhu, B., 1999: Drying
shrinkage of fibre-reinforced lightweight aggregate concrete
containing fly ash, Cement and Concrete Research, 29, pp.
1835-1840.

Cheeseman, C. R., Makinde, A., and Bethanis, S., 2005:
Properties of lightweight aggregate produced by rapid
sintering of incinerator bottom ash, Resources, Conservation
& Technology, 43, pp. 147-162.

. Demirboga, R. and Gul, R., 2003: The effects of expanded

perlite aggregate, silica fume and fly ash on the thermal
conductivity of lightweight concrete, Cement and Concrete
Research, 33, pp. 723-727.

FOE K

« A FHH )£ AT I ABAATAE
A7
e el Al 10 43 B




