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Abstract

The measurement of physicochemical properties and chemical composition of SSA(sewage sludge ash) has been carried out
and the preparation of lightweight material has also been performed using SSA for reuse as building or construction materials.
For this aim, lightweight material has been prepared by forming the mixture of SSA, lightweight filler and inorganic binder fol-
lowed by calcination at elevated temperature and characterized in terms of density and compressive strength. The pH of fly ash
was found to be slightly alkaline, pH 8.69, due to the addition of caustic soda in order to neutralize the acidic gas while the pH
of bottom ash was 6.48. Heavy metal leachability based on the standard leach test was also found to be below the detection limit
for Cd, Cu, Pb, As and Cr of SSA. As far as the compressive strength of lightweight material was concerned, the compressive
strength of lightweight material using fly ash was higher than that of lightweight material using bottom ash.
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Table 1. Chemical composition of sewage sludge ash used in this work (unit: wt.%)
Element Na Mg Al Si Ca Fe C
Fly Ash 10.8 3.02 9.78 17.0 8.06 3.20 0.291
Bottom Ash 6.93 3.45 8.30 19.3 7.09 6.92 0.014
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Properties potem Y analyzeryE AHgsle] AR diE Y=g S0,
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Water Content(wt%) 6.11 0.17 & Lperd A2 1.6 um~0.3 mmo]ﬁ’i_c_’_f‘:], 3ol w i
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Table 3. Results of heavy metal leachability for sewage sludge ash (unit: mg/l)
Element Cd Cu Pb As Cr
Regulatory limit 0.3 3 3 1.5 1.5(Cr)
Bottom Ash <0.05 <0.05 <0.2 <0.1 <0.1
Fly Ash | <0.05 <0.05 <0.2 <0.1 <0.1
Table 4. Particle size distribution of bottom ash
Sieve No. +10mesh -10+12mesh -12+20mesh -20+50mesh -50mesh Total
(Size) (+2mm) (2/1.68mm) (1.68/0.84mm) (0.84/0.3mm) (-0.3mm)
Fraction(%) 3.1 1.7 63.8 2.0 100
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Fig. 1. Particle size distribution of fly ash used in this work.

(A) Bottom Ash

(B) Fly Ash

Fig. 2. SEM photos of sewage sludge ash.
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Table 5. Effect of calcination temperature on density and compressive strength
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(fly ash : GP-1:bentonite = 50%:40%:10%)

Calcination Density(gr/cm”) Compressive strength
Temperature(°C) Before Calcination After Calcination (kg/cm?)
600 0.50 0.47 - 28.5
800 0.49 0.47 27.8
900 0.54 0.60 454
950 0.54 0.83 91.5
1,000 0.53 1.31 370.5

Table 6. Effect of calcination temperature on density and compressive strength (fly ash:SMF-100:bentonite=50%:40%:10%)

Calcination Density(gt/cm®) Compressive Strength
Temperature("C) Before Calcination After Calcination (kg/cm®)
600 0.73 0.72 20.5
800 0.74 0.74 233
900 0.74 0.74 40.6
950 0.74 0.75 62.7
1,000 0.74 0.77 87.0
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Fig. 3. Variation of density with calcination temperature.

Toled 32 AT A5 YA £E3BA FF80)
AP H o)z skl WFEe 7k AR

"}, ¥bAE, Silica SphereAl?l SMF-1002 R
Zro] vloJRle FHO UAEN BE Y59 et
S SR YRS dAel A YEUA e

Fig. 3¢ bentonite 71 10%2 L3S AejolA
s A viEAlet ARSAA SME-1002] 314
< W3 7IHA ARZ FRAEe] Az oE
HF WSS UERA Aolth ZyeM He RAAH
SMF-1002 Z#F53AZ A8 739 vkl e} vlxiz
AR A wE AlHe] ¥lF Wsks A4 Yehd
Al ekgker, oyt wigz) EFH| &0 FUIETE
SMF-100 H]-&-2 7+4st7] vl A viFo] A3
02 HoRe AL BAT T 50%2 TUEH &
e o vigA|et viAE vl B 1,000°C
2AA BlEAlE 091 gr/em®E VFEREAL Qo] H]ARR| 9
0.77 gr/lcm’(Table 63+2)°l H]al T} & AL & 4
A}, oA HAle] =Tt vlAkR|ol] BiE] oL v
WA FAE fYRpe]7] Wi}l Aoz FojHr)

Fig. 4= Bl H7PSS BN 7|HA ades
o WE YEHE WIS ST AN, vliAe] 7
-9} PRRIA 2 AT SVESE 4SO
e o= vehgth 58 He vieAl HJUPe
o] FTHTE HNHH R &Rt A= RS
o g A=, o] AL HIEA Hd Y=7t Table 49014
He AAE A3 QAR $3"o] ofshr] wiil A
o7 ZEolxlx Jut. AAE 50% EP)Eo A

J. of Korean Inst. Resources Recycling Vol. 17, No. 3, 2008

F I

K

60 pr—r—y—r——y—

Fraction of Bottom Ash

50 |- —8— 30% .
I —8— 50%
—A—T70%

40 b ] -

\

Compressive Strength, kglom®

20 ul /‘ -
x -
10 Lightweight Filler: SMF-100
i Fraction of Bentonite 10%
|
0 2 [ 1 . [ 3 [ Y [ & ') ¥ ] M [ 1 M
400 500 600 700 800 a0 1000 1100 1200

Calcination Temperature, °C

Fig. 4. Variation of compressive strength with calcination
temperature.

AolM uheRle} 124 (Table 632)8 AHg3te] A
S AR Ao JEAEE Hl@stel B )
Jol 797 viekajel Hls) d=AEst B vehds
o WA QT Aesks Fo] B} AT

o]
MA
¢ 4 Uik

X, I RN
o R e

 —

IN
Iy
T

HES 42 7 Uk

(1) ¥]2HA pHY 745 w717k S35 9% 227
A7EE <dstel &2l pH 8.692 WEROH Hie
AE T4 pH 64801001, A&ES 3 F8 <
A5 3Rl A EZe] A viEAle 03%E
HAHE 2.7%S 2 3RS A= Ve R
zo] 7% ulEAle} Bl B w9 4L UES
Byow, nrebAe] HAYEE 20/50 mesh HMHE &
3 H)AH 9] HAFYEE 51.3 um= YERSTH

) 718 FHAAEHA A3 siredAl vks
At vk gk F5%5 §E84¥ 44, Cd, Cu,
Pb, As, Crd] 571 ¥4 EFo] tjsle] E&%°] AE
AR o)slE e Hxe) 55 AATG A
HIZAAL AXA GE FAZY AJLo] 7ed A
° 2 A=A,

(3) BHEZZAZHA PerliteA| Q] GP-1& ARE-3ted A
Z3 AFARL H$ 900°C o)7de] 312 A AlA
o] Ru7} A $53A vl 2V =y o=
o= §43) F7F8kd 1,000°C 24330l 370.5 kg/

;

oN



TkEHA 2zbe) i 7

cm™l| 3= Ao® yehdtt ¥bd, Silica Sphere?)
A SMF-1008 AFZZZAZ AMg3hes Z9ole 24
Aze] HFatol7 AR ko, 1,000 2AFA]
700 kg/em* A=o] USJPEE Ho] GP-19] HlsjA &
< WS WERHL

(4) LT 32 A5 HAAE AR-S A
F A 47Tt vieAe] wiE] A vep} v)At
AE 988 AMShe ZAo] R a34¢9L o 4= ¢
ATt oj AL w9 YTt HlLkAle] HlE] A ¢
A7re] gx o] ofsly] WjEel Aoz Az,

L

&HIE

rok

1. °]3}%g, 2007: ASR 2Z}A)9] olslsta] B4 2 AEES

L 7]zoq:rL 2} alMolEF 5, 16(2), pp. 32-39.

2. Babu, D. S., Babu, K. G Wee, T. H., 2005: Properties of
lightweight expanded polystyrene aggregate concretes

containing fly ash, Cement and Concrete Research, 35, pp.
1218-1223.

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

as a building and construction material, Water Science &
Technology, 36(11), pp. 259-266.

4. Cheeseman, C. R, Virdi, G S., 2005: Properties and
microstructure of lightweight aggregate produced from

sintered sewage sludge ash, Resources, Conservation &
Recycling, 45, pp. 18-30.

5. Cheeseman, C. R., Makinde, A., Bethams S., 2005:

Properties of lightweight aggregate produced by rapid

sintering of incinerator bottom ash, Resources, Conservation
& Technology, 43, pp. 147-162.

T 9 EEES 5 HEEATT 9

6. 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.

7. Matsuzawa, Y. et al., 2006: Leaching behavior of heat-
treated waste ash, Fuel, 85, pp. 401-409.

8. 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.

9. Reich, J. et al., 2002: Effects of limestone addition and
sintering on heavy metal leaching from hazardous waste
incineration slag, Waste Management, 22, pp. 315-326.

10. Oygard, J. K., Gjengedal, E., Mage, A., 2005: Mass-
balance estimation of heavy metals and selected anions at
a landfill receiving MSWI bottom ash and mixed con-

struction wastes, Journal of Hazardous Materials, A123,
pp. 70-75.

11. Gerven, T. V. et al., 2004: Effect of CO, on leaching from

a cement-stabilized MSWI fly ash, Cement and Concrete
Research, 34, pp. 1103-1109.

12. 3735 2A] A 96-32%, 1996: 38AI1EHH, T3Vl
pp. 417-418.

F OE X

« 7 6@45*71-%93%% o)X A A Al E
ol i)
o T tfmx] A10dE 43 =z

AdeolEg A 1798 A 33, 2008



