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Abstract

The total amount of fluidized bed incinerator ash, i.e. incombustion materials generated from the municipal solid waste incin-
eration(MSWI) in Korea was approximately 14,000 tons in 2006. Most of the ash after ferrous metal separation is finally discard
to the landfill sites. In the present work, possibility for recycling of the ash is studied to utilize the ash as raw materials for ceramic
products. Incombustion materials obtained from the two different incinerators were used to recover the raw materials by applying
the magnetic separation and screening process to remove metallic particles. The raw materials show relatively low heavy mefals
content obtained from the KSLP leaching tests. The ceramic products were prepared by mixing the clay with the various amounts
of the raw material. The physical properties, i.e. shrinkage rate, absorbancy and compressive strength of the ceramic products sin-
tered at 1,000°C and 1,050°C, respectively were improved by increasing the addition amounts of the incinerator ash. Based on
the leaching tests the ceramic products also be satisfied with the standard limits on the leachability of heavy metals because most
of the metallic materials are effectively removed from the incombustion materials by appling the separation processes,
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Fig. 1. Flow diagram for metal separation from incombustion materials.

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



AERe7] HER AkE ] Algae] B iR 5
Incombustion .
materiaks ™ Crushing
. P Mechanical
. : b
Clay Mixing % Extrusion —¥» Drying Sintering ¥ properties
Fig. 2. Manufacturing process for ceramic products.
Table 1. Heavy metal contents in incombustion materials. (Unit : ppm)
Cu As cd Hg Pb e
Sample 1D * 4,344 0.120 2113 0.0012 1,568 2.4
Sample 1@ ** 5,032 9.704 1.598 0.0021 1,501 0.4
Sample II @ * 4,384 5.104 5.896 0.0257 2,407 1.2
Sample 11 @ ** 8,080 7172 5.996 0.0347 1,451 0.4
) *D 19 mesholBZ AME F FE5F7 FHE AR
QD 19 meshol3lE A7ME F ABMER FLHE AASR AR
Table 2. Leaching test results for incombustion materials. (Unit : ppm)
Korea Standard Leaching Procedure Ca As Cd Hg Pb o
(KSLP) <3 <15 <03 <0.05 <3 <15
Sample 1 0.014 N-D N-D N-D 0.602 0.045
Sample TI 0.013 N-D N-D N‘D N'D 0.041
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Table 3. Separation results for metal removal from incombustion materials.
Process Sample Sample { - Sample 11
Weight(g) Content(%) Weight(g) Content(%)
Ferromagnetic @ 139.84 6.01 90.83 529
Eddy Current Paramagnetic @ 137.84 592 122.85 7.15
Electrostatic Nonferrous metal ©)] 2722 1.17 24.58 143
Separation Noometal ® 202284 §6.90 14795 86.13
Subtotal . 2,327.74 100 1,717.81 100
+14 mesh @] 26.64 122 26.28 1.78
R?ﬁﬂfﬂ?;’ggg -14 mesh ® 1.998.20 98.78 145327 98.22
Subtotal 2,022.84 100 1,479.55 100
+48 mesh .- @ 1,516.64 " 75.90 1,123.42 77.30
(Sf N fnni's’f) 48 mesh ® 481.56 24.10 329.85 270
Subtotal 1,998.20 100 1,453.27 100
Magnetic Magnetic @ 391.64 25.82 283.42 25.23
Separation Diamagnetic @ 1,125.0 74.18 840.0 74.77
(+48 mesh) Subtotal 1,516.64 100 112342 100
Table 4. Chemical composition of samples obtained after separation processes.

Elements Na,O | M2O | ALO, | Si0, | P05 | K0 | CaO | TiO, | MnO | Fe,05 | NiO | CuO | Zn0O | L.OJX
Sample 1 O* | 2.15 | 121 | 318 | 145 | 305 | 0.82 | 4050 | 0.58 | 056 | 936 | 0.10 | 040 | 0.61 | 23.00
Sample I @ ** | 1020 | 1.90 | 620 | 579 | 2.06 | 1.26 | 1450 | 041 | ND | 1.87 | 008 | 023 | 024 | 320
Sample T @ **++| 1070 [ 1.10 | 442 | 684 | ND | 123 | 1160 0.19 | ND | ND | 007 | 0.16 | 009 | 2.00
Sample 11 D * 156 | 122 | 367 | 113 | 255 | 069 | 4510 | 049 | 025 | 563 | 006 | 025 | 047 | 26.70
Sample 1@ ** | 1030 | 194 | 553 | 542 | 128 | 097 | 1680 | 037 | 007 | 1.04 | ND | 012 | 009 | 730
Sample 11 @ ok 540G | 1.13 | 268 ‘33.0 270 | 065 [ 3560 | ND | ND | ND { ND | 0.12 | 0.14 | 18.60
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Fig. 3. Ceramic products obtained from the mixture of various amount of  Fig. 4. Ceramic product obtained from
incombustion material and clay. incombustion material without clay
addition.

Table 5. Mechanical properties of ceramic products obtained from clay mixed with various amount of incombustion materials.

A iy Mechanical properties
Sintering Ash addition -
Temperature ratio(wt.%) Shrinkage Rate Ignition Loss Absorbancy Compressive strength
(%) (%) (%) (N/mm®)
Clay only 1.98 7.61 15.31 13.92
10 2.24 7.34 13.84 1950
20 2.35 7.21 1323 2432
1,000°C 30 1.34 7.04 11.26 27.28
40 19 8.53 10.76 2732
50 1.50 6.73 9.60 2162
100 048 5.89 2.48 41.70
Clay only 4.65 774 14.99 20.01
10 0.87 743 1270 19.56
20 0.48 7.13 10.56 26.67
1,050°C 30 0.90 6.74 9.33 31.26
40 1.61 6.57 7.57 36.97
50 2.08 6.38 5.16 42.64
100 - - . -
Clay only 6.84 7.72 12.94 20.48
10 234 7.53 10.27 30.12
20 0.55 7.33 8.74 3552
1,100°C 30 +2.03 7.06 6.29 38.07
40 +4.40 6.83 3.94 50.13
50 +7.09 6.72 2.19 4253
100 - - - -
SAF ASE gl AlxE 2BA B4 49 o] 1,000°C E 1,050°CHM AT AlFe By =
ATE Table 59 QOFSITE Table SelA & 9 A Alme] HIES 0% FAIIIE 2SS
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Table 6. Leaching test results for ceramic products obtained from incombustion materials.

K"rii‘rosc‘:;’lfr";&sl‘i;c)hmg Cu As cd Hg Pb o
Tf{ﬁ‘;:?ﬂi . ’t:lt‘io‘”zi‘:f;")“ 3 <15 <03 <0.05 3 <15
950°C Ash only 0.003 0.001 N-D N-D 0.002 0.0008
Clay only N'D N-D N-D N-D N:D N-D

10 N'D N-D N-D N:D N-D N'D

20 N-D N-D N-D N-D N-D N-D

1,000°C 30 N-D N-D N:D N'D N-‘D N-D
40 0.001 N:D N'D N:D N-D N'D

50 0.001 N-D N:D N-D N-D N-D

100 0.002 N-D N-D N-D 4.001 0.0005

Clay only N-'D N-D N-D N-D N-D N-D

10 N-D N-D N-D N-D N-D N'D

L0S0°C 20 N-D N-D N-D N-D N‘D N'D
30 N-D N-D N:D N-D N-D N-D

40 N-D N-D N-D N-D N-D N-D

50 0.0007 N:D N-D N-D N'D N'D

Clay only N-D N-D N-D N-D N-D N:-D

10 N-D N:D N-D N-D N-D N-D

L100°C 20 N-'D N'D N-D N-D N'D N-D
30 N'D N:-D N-D N-D N-D N-D

40 N-D N-D N:D N+D N:D N'D

50 N-'D N:D N-D N-D N-D N-D
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