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Abstract

The measurement of physicochemicel properties of ASR incineration ash has been carried out and the preparation of light-
weight material has also been performed using ASR ash for recycling point of view as building or construction materials. For
this aim, chemical composition, particle size distribution, and heavy metal leachability were examined for 2 bottom ashes and
4 fly ashes obtained from the domestic ASR incinerator. In the present work, attempt has been made to prepare the lightweight
material using boiler ash as a raw material, which is prepared by forming the mixture of boiler ash, lightweight filler and inor-
ganic binder and followed by calcination at elevated temperature. As a result, the content of Cu in bottom ash was as high as
about 3wt% so that the recovery of Cu from ash was required. The major compound of SDR #5 and Bag filter #6 was found
to be CaCl,-Ca(OH),-H,0 and CaCl,-4H,0, respectively. It is thought that heavy metal leachability of lightweight material
prepared with boiler ash was significantly decreased due to the encapsulation or stabilization of heavy metal compounds.
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Table 1. Type of ashes from ASR incinerator used in the work

Sample Code | Classification Generation Position
Bottom #1 bottom ash Stoker Grate Siftings
Bottom #2 bottom ash Stoker Grate Bottom
Cyclone #3 fly ash Cyclone
Boiler #4 fly ash Boiler
SDR #5 fly ash Semi-Dry Reactor
Bag Filter #6 fly ash Bag Filter
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Table 2. Heavy metals and chloride contents in ASR ashes (unit: mg/kg)
Sample code As Cd Cr Pb Cu ' Cl-
Bottom #1 123 <1 12.1 540 34,000 6,700
Bottom #2 10.7 <1 11.4 600 27,000 6,100
Cyclone #3 12 7 9.7 1,400 2,300 580
Boiler #4 38.4 110 10.2 12,000 3,400 8,500
SDR #5 10.7 16 6.5 4,700 1,200 156,000
Bag filter #6 204 105 5.4 9,600 4,600 243,000
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Fig. 1. X-ray diffraction patterns of SDR #5 and Bag filter
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Fig. 3. Particle size distribution of fly ashes used in the work.
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Fig. 3. Continued.
Table 3. pH value of ASR incineration ash used in the present study
Sample code Bottom #1 Bottom #2 Cyclone #3 Boiler #4 SDR #5 Bag filter #6
pH 9.09 9.14 11.01 6.55 12.06 11.80
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Table 4. Results of heavy metal leachability for ASR ash (unit: mg/l)
Sample code As Cd Cr Pb Cu
Regulatory limit 1.5 0.3 1.5(Cr%%) 3 3
Bottom #1 <0.05 <0.1 <0.05 <0.05 <0.02
Bottom #2 <0.05 <0.1 <0.05 0.1 0.40
Cyclone #3 <0.05 <0.1 0.14 <0.05 <0.02
Boiler #4 <0.05 6.26 <0.05 7.4 0.34
SDR #5 <0.05 0.16 <0.05 17.2 0.07
Bag filter #6 <0.05 0.44 <0.05 685 84.7
Table 5. Variation of pellet density with calcination temperature (unit: gr/ml)
Calcination SME-100 GP-1
Temperature Before calcination After calcination Before calcination After calcination
1,000°C 0.926 0.969 0.829 1.336
950°C 0.921 0.931 0.816 0.995
900°C 0.914 0.888 0.809 0.826
800°C 0.910 0.841 0.846 0.761
600°C 0.933 0.868 0.845 0.744

7t BRI 58], A2H1E 24719 A5 v
oAl Pb &Zo] EA7} He AEE o & 439
ASR wHEtoll e od A4 $EEA] @o e
e 734 mel AHFHIY agings XA 3%
gelFde] 7hedE & 4 AU

3.2. ASR 2Z2ME A28 ZNE N

E Agolx dig N8R AMSS
273l 7HeH v T R
s e YEEE7} w2 H7] wEl
ANE ANEE37] HeiMe B4 2 9
okt gt AAE 9ot Sl dF AEHV|E
271 vigR] QLo J83tEo] 7= St
wlakAle] 732 SDR #59) Bag filter #6 AlEE Aol
AFE AAY AL o RS slo] EFA
88 7)ol FARoE Thh oyt Az}
mebd, 2 Agelrs A 7o) vlmA #dsty
=227} WA ¢S Boiler #4 ARS FUEE 3§l
ARANEE A 2324 A=3

7]

5w

Table 5= ASR 4224 (Boiler #4) : A%EEZ : &
YolEe] E3HEe 52302 sl HFNEE Azt

g w AALEd wE AHsE RaFa Yot

N
o
o

BMSMF-100
OGP-1

160

100
50

=m gm

600 C 800 C 900 C
Calcination Temperature

Compressive Strength, kg/cm?

1,000 C

Fig. 4. Effect of calcination temperature on compressive
strength of pellet.

Table 5014 EH 24227} SRS filler B2
2 SMF-1002 AMESE A% 25 F7hge] 28 34
@or} GP-18 ZHFEAR AMsl=
ZE AE d5rt 34 e ¢
< SMF-100& A& ] 222 &dA] A9
o] IA Yoy, GP-1& I20F Z4E £580| A
7] wjeld), AAZ 1,000°ColA 2243HA EH SMF-
100& Al =o] 2 FF ZAag0] 4.549% A=Y
¥ GP-1& 17~19%9) 2488 ®oln) ulahA, 2
AN AEEARE GP-1 Kth= SMF-1000] §2]3
Aoz et

Fig. 4= SMF-1002} GP-1& ZHEA=R Hrlsie

AdEelZd A 16 D A 23, 2007



38 = OE Ok
Table 6. Heavy metal leachability for lightweight pellet prepared in the work (unit: mg/l)
Calcination Mixing Ratio(wt%) cd Pb Cu Pellet density,
Temperature (Ash : GP-1 : Bentonite) gr/ml
600°C 50:40:10 0.05 <0.2 <0.02 0.46
800°C 50:40:10 <0.02 <0.2 <0.02 0.47
30:60:10 <0.02 <0.2 <0.02 1.20
50:40:10 <0.02 <0.2 <0.02 1.22
1,000°C
70:20:10 0.07 0.46 <0.02 1.25
90:0:10 0.20 2.01 0.05 1.34
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