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Abstract

In this nation, waste incineration plants have been continuously distributed since 1984.
Out of total wastes locally generated in 2002, about 10 to 12% were treated through the
plants. The total capacity of medium and large incinerators to be constructed till the end of
2004 is 12,000 tons per day. The estimated quantity of ashes generated from incinerators
that is being currently or will be operated in this nation is approximately 1,900 tons per
day. Currently 3 large incineration plants located in Busan(Dadae, Myoungji, Haewoondae)
provides a daily generation of 150 tons of incinerated ashes(2003). Therefore, it is now
requested to find ways of stabilizing heavy metals as pollutants and recycling incinerated
ashes. Thus the purpose of this study is to develop a new solid stabilizer constraining the
elution of heavy metals and thereon create a secondary concrete to be used as a raw
material of construction.

Most polyvalent cations are transformed into insoluble hydroxide or carbonate in
accordance with the pH of cement mixture. Therefore, the reaction of waste solidification is
effective in treating heavy metal wastes of high toxicity and high concentration. Generated

during incineration processes, hazardous heavy metal sludges contain organic substances as
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well as a variety of inorganic ions, have adverse effects on the hydration of cement.

However, most of the inorganic ions, except those which can be deposited by F, POs; or

OH/, generally facilitate hydration.

Results of the study showed that solid objects mixed with a new solid stabilizer resolve

heavy metals were effective in reducing heavy metals, especially Pb by 95%(55%
of solidification only with cement) and Cu by 95%(77% :

. in case

in case of solidification only

with cement). This indicates that the stabilizer distributed particles of cement evenly and

promoted the hydration of the material by using accelerators(Na and K ions), increasing the

initial strength of the solid object and maintaining the hydration.
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Table 2. Hydration of cement
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2C; + 6H, O — C3S,Hz + 3Ca(OH)2

2C; + 4H,O0 — C3S,Hz + Ca(OH)z

2CA + 27H,O — C4AH;9 + C,AHg

C,HF + (8+11)H20 — C,AHs + C,FH,

C4AF + 3CaSO4 +32H,0 — C3(AF)

CsAH; 9y + GAHgs — C3S,H; + Ca(OH)z

C3A + 3CaSO, + 32H,0 — GA - 3CaSOq

2CA + GA - 3CaSO; - 32H,O + 4H,O — 3[CGA -

32H,0 +Ca(OH);,

(1.1)

(1.2)

(1.3)

(1.4)

(1.5)

(1.6)

(1.7)

(1.8)
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Fig. 2. Hydration velocity of cement compound (2)
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Fig. 3. Compressive strength of hydration cement compound

Table 3. hydration heat of cement (cal/g)

A (L)
7 28 91
AHE FF
REIEHDCAHE 70 ~ 80 80 ~ 90 90 ~ 100
ZAEEGEAHE 75 ~ 85 90 ~ 100 95 ~ 105
FL2YTEIGTIAHE 55 ~ 65 70 ~ 80 75 ~ 85
L EAHE(BF) 55 ~ 70 75 ~ 85 80 ~ 90
Z ol o HAHEBE) 55 ~ 65 70 ~ 80 75 ~ 85
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Table 5. Chemical composition of bottom ash and fly ash F(%)
TE SiO, CaO ALO; MgO Na,O K>,O FeOs ZnO H| 31
E1R=) 26.93 17.86 11.30 8.79 3.67 2.92 1.72 1.57
H|Akz) 34.40 14.46 8.03 2.60 4.80 1.45 3.95 0.92
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Table 6. Composition rate of bottom ash each particle size

AHs Aol F& FA(%)
20mm )% 2
20mm™] Tk~ 13mmo| 24
13mm"] ¥k~ 10mm ]/ 30
10mm™| ¥k ~5mmo] 7 7
SmmP] T ~2.5mmo] 17
2.5mm7|FF~1.25mmo] /¢ 9
1.25mmW] 5t 11

Table 7. Chemical composition of cement and bottom ash

chemical composition(wt.%)

specific
Sample )
CaO SiO, AlLO3 SO; FeOs MgO | Na,O | K,O | others gravity
cement | 63.28 | 24.75 | 5.80 2.53 2.04 1.50 - - 0.1 3.12

ash 322 | 5480 | 25.30 | 0.24 429 0.50 0.68 | 0.79 | 10.18 | 2.15

Table 8. Leachate element concentration from Municipal solid waste incineration in Busan

(2$1: mg/l)

Pb Cu As Cd Cr Hg CN TCE | PCE | Org-P

o) | 205 | 1215 | ND | 0004 | ND |00003| ND | ND | ND | ND

S| 1.87 1.350 N.D 0.003 | ND |0.0003| N.D N.D N.D N.D

=HA | 163 | 1.138 | ND | 0005 | ND |00005| ND | ND | ND | ND
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Table 9. Leachate element concentration from Municipal solid waste incineration in Seoul

($1: mg/)
Pb Cu As Cd Cr Hg CN TCE | PCE | Org-P
92+ 10035 | 1.162 | 0011 | ND [ 0035 | ND | ND | ND | ND | ND
47 | 0.007 | 0.617 | 0006 | NND | 0025 | ND | ND | ND | ND | ND
E3 | 2111 | 1.290 | 0009 | ND | 0024 | ND | ND | ND | ND | ND
37 | 2916 | 0.020 | 0.017 | 0001 | 0018 | ND | ND | ND | ND | ND
%% | 21370736 | ND | ND [ 0023 | ND | ND | ND | ND | ND
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Table 10. Heavy Metals concentration of bottom ash (ug/g)
=
8 | 9
Pb Cr Mn Fe Cu Cd Mg Zn
5.66~
1023 140.3 408.5 6656 540 1.731 3610 1514
4.67
4.00~
336 4068 | 2259 | 3133 | 12567 162 4.672 | 5125 797
R —
2.38~
L00 1857 220.7 416.4 12032 3969 6.512 9014 7302
0.125
1268 | 209.7 | 2749 8338 1152 | 31.50 | 12886 | 5254
mm -~
Clark number 15 200 900 47000 100 0.5 - 40

ALo= ZAAHZY calcium zincateES HA

AT, Phe) A9 MARA BAe)

A 4 e o] 2 & Aot < A3t AMEYAL 919l impermeable
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52 A CS TRt IS F 2 330 =3 ALE Ao 1
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Table 11. Chemical composition of HSM material

i ) H] 31
A 3P} E F(NaCl) 100~200
A 3-F(KCD 100~150
ZA2}E F(NaNOs) 50~100
EMH}E F(NayCOs) 500 ~800
UF R A}E F(NaAlO,) 50~150
% 3}A| A A (Fe,Cls) 20~50
3HE F(NayS0s) 30~100 %= 10L°] &3]
A3 Z44(CaCly) 50~150
H3H-E(KCD) 100~150
A2} E H(NaNOs) 50~100
#9107 2R 9] 2% FEokE FUlste Az
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Table 11. Leachate experiment result on soilid stablizer

A8 Cu | Cd | Pb | Cr® | CN | As | Hg H] 3L
A, o,
EIR=01 1.256 | 0.005|1.850 | N.D | ND | N.D | N,D e
3l
B+ A H E 0.285| N.D |0.825| ND | ND | ND | ND | 224 50% AH&:
HSMA 2%
B+ A E+HSMA] | 0.165| N.D |0.093| ND | ND | ND | ND e
=
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Fig. 5. Leachate concentration of Pb by KSLT
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Fig. 6. Leachate concentration of Cu by KSLT
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