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Abstract

In Korea, MSWI(Municipa Solid Waste Incinerator) has been continuoudly constructed since 1984.The 15 - 18% of tota
amount of wastes generated in 2004 were treated through the incineration plants. The total capacity oflargeincinerators
including medium size was 14,000 tons per day until 2005. The estimated quantity of ashes generated from incinerators is
approximately 1,900 tons per day in Korea. The 37,738 tons of ashes was generated at 3 large incineration plants located in
Busan(Dadae, Myoungji, Haewoondage) during 2004. Weneed to find a treatment method for stabilizing heavy metals
contained in ashes and recycling ashes. This study was conducted to develop a new solid stabilizer that can prevent to eute
heavy metals from ashes and to reuse solidified ashes as construction materias.

Because most polyvalent cations transfer to insoluble hydroxide or carbonate with pH of cement mixture in solidification
process, the solidification is effective treatment method for hazardous heavy metalsin waste. Hazardous heavy metals dudge
generated from incineration process contains various inorganic ions as well as organic substances, so it possibly occur
negative effect on the hydration of cement. Most of the inorganic ions generdly are help to speedup hydration reaction.

In elution test, bottom ashes mixed with new solid stabilizer were effective in reducing heavy metals. The removal rates of
Pb and Cu in bottom ashes with solid stabilizer were 95% and 87%, respectively, while those of Pb and Cu without solid
stabilizer were 55% and 77%, respectively. The compressive strength of solidified ashes with 2% of solid stabilizer(S type)
increased to 450 kg/ orif. The compressive strength of Stypewas 10 ~ 20 kg/ et higher than that of M and H type.

The stabilizer helped to distribute homogeneouslyparticles of cement and to promote hydration reaction by adding

accelerators (Naand K ions).

Key words: Incineration plant, stabilizing heavy metals, compressive strength, solid stabilizer, hydration.
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Table 1. A sieve separate of municipal solid wastes
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Table 2. Variety and Specific of waste treament method
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Fig. 2. Hydration velocity of cement compound (2).
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Fig. 1. Hydration velocity of cement compound (1). Fig. 3. Compressive strength of hydration cement compound.
Table 3. Hydration of cement
2C; + 6H20 — Cs&Hs + 3Ca(OH)2 (L1
2Cs + 4H20 — CsSHs + Ca(OH)2 (1.2)
2C3A + 27HO — CaAHio + C2AHs (1.3)
CaAHio + C2AHs — CsS2Hs + Ca(OH)k (1.4)
CsA + 3CaS04 + 32H:0 — CsA - 3CaS0Os - 32H:20 (1.5)
2CsA + CsA - 3CaSOs - 32H:20 + 4RO — 3[CsA - CaSO0s 12H:01] (1.6}
CsHF + (8+n}H20 — C2AHs + C:FHn (1.7)
CsAF + 3CaS0s +32H20 — CyAF) - 3CaS0Qs - 32H:0 +Ca(OHp (1.8)
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Table 4. hydration heat of cement (cal/g)
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R MBI 7 28 91
BEXETEAWE 70 ~ 80 80 ~ 90 90 ~ 100
ZLAEEBEAWE 75 ~ 85 90~ 100 95 ~ 105
ERYEZEBLANWE 55 ~ 65 70 ~ 80 75 ~ 85
AEAME(BSE) 55 ~ 70 75 ~ 85 80 ~ 90
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Table 6. Chemical composition of bottom ash and fly ash =2 (%)

T8 Si0Oz2 CaO Al2Os MgO Na:0 K20 FeOs Zn0O vl

H}ERH 26.93 17.86 11.30 8.79 3.67 292 1.72 1.57

H] LExH 34.40 14.46 8.03 2.60 4.80 1.45 3.95 0.92
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Table 7. Composition rate of bottom ash each particle size

AHE Aol g FA (%)

20mmo] &} 2
20mma &~ 13mm O] & 24
13mmBl gk~ 10mm O} & 30
10mm B 2 ~5mmol & 7
5mmBl gk~ 2.5mmol & 17
2.5mmoj gk~ 1.25mmol & 9
1.25mm oj 2t 11
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Table 8. Heavymetal concentration of bottom and fly ash each particlesize

2 =5
- & & &

Pb Cr Mn Fe Cu Cd Mg n
5.66~4.67 896 130 492 5636 621 1.59 3710 2015
e 4.00~ 3.3 3763 226 392 13110 263 5.25 6215 1679
2.38~1.00 1925 236 391 13119 1256 3.92 782 4926
0.125mm 1011 311 1978 6754 1934 10.25 11871 3964
1.00~0.56 6925 163 496 5125 1531 193.2 13925 21253
0.56~0.29 6915 215 724 5325 1624 215.2 13256 20263
H] &bxd 0.29~0.18 6946 196 711 4966 1725 711.8 17254 21397
0.18mm 6325 217 673 5912 1625 314.2 17925 24263
E=X=1 R 6940 209 725 5004 1392 335.0 18014 21037

Clark number 15 200 900 47000 100 05 — 40
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Table 9. Chemical composition of cement and bottom ash
chemical composition(wt. %) specific
Sample - .
CaO Si02 Al20O3 S0O3 FeO3 MgO NazZO K20 others gravity
cement 6328 24.75 5.80 2.53 2.04 1.50 - - 0.1 3.12
ash 3.22 54,80 25.30 0.24 4.29 0.50 0.68 0.79 10.18 2.15
Table 10. Leachate element concentration from Municipal solid waste incineration in Busan (s+<): mg/l)
Pb Cu As Cd Cr Hg CN TCE PCE Org—P
thoh 2.05 1.215 N.D 0.004 N.D 0.0003 N.D N.D N.D N.D
ik 1.87 1.350 N.D 0.003 N.D 0.0003 N.D N.D N.D N.D
B 1.63 1.138 N.D 0.005 N.D 0.0005 N.D N.D N.D N.D
Table 11. Leachate element concentration from Municipal solid waste incineration in Seoul (&< mg/l)
Pb Cu As Cd Cr Hg CN TCE PCE Org—P
& &t 0.03 1.162 0.011 N.D 0.035 N.D N.D N.D N.D N.D
A 0.007 0.617 0.006 N.D 0.025 N.D N.D N.D N.D N.D
=53 2.111 1.290 0.009 N.D 0.024 N.D N.D N.D N.D N.D
=8 2916 0.020 0.017 0.001 0.018 N.D N.D N.D N.D N.D
=3 2.137 0.736 N.D N.D 0.023 N.D N.D N.D N.D N.D
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Table 12. Heavymetal concentration of bottom and fly ash each particlesize (ug/g)
g =
-8 A8 - - -
Pb Cr Mn Fe Cu Cd Mg n
5.66~4.67 3% 130 492 5636 621 1.59 3710 2015
e 4.00~3.3 3763 226 392 13110 263 5.25 6215 1679
2.38~1.00 1925 23 391 13119 1256 3.92 7825 4926
0.125mm 1011 311 1978 6754 1934 10.25 11871 3964
1.00~0.56 6925 163 496 5125 1531 193.2 13925 21253
0.56~0.29 6915 215 724 5325 1624 215.2 13256 20263
ujakA 0.29~0.18 6946 196 711 4966 1725 711.8 17254 21397
0.18mm 6325 217 673 5912 1625 314.2 17925 24263
E=a=1 P8R 6940 209 725 5004 1392 335.0 18014 21037
Clark number 15 200 900 47000 100 05 — 40
A ofat FHSO A WS 4R Z 204 37 2218 A 8A ] metal FABES WA A] SRR
e} vlaLsto] & AJol= gl A0 B2 ARSI impermeable membrane(E3 54 =34]) o] &3t
o] ukg o] el Aog Ak wo] Rk, B 4719
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Table 13. Chemical composition of HSM material

chs e (g) Hj ol

HASNWIEE (NaCl) 100~ 200
FSHEE(RCH 100~ 150
2 LNIEE (NaN Os) 50~100
EHRNIEE (Na:COs) 500~800
L ETULIE E (NaAl Op) 50~150

ASIA D E (FexCls) 20~50 *E 10 Lo S8
BSHIEE (NazSOs) 30~100
FELE (Calle) 50~150
ASHLE (KCI) 100~ 150
50~100
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Table 14. Leachate experiment result on soilid stablizer
ANE Cu Cd Pb Cr’ CN As Hg Hiat
H R 1.256 0.005 1.850 N.D ND N.D ND  E2gEX, U, & em)
PSR A | E 0.285 N.D 0.825 N.D N.D N.D N.D 22 50% AMR
HEER2) + A Wl E + HSMA] 0.165 N.D 0.093 N.D N.D N.D N.D HSM A} 2% Fc
g HEHB=AIY
<]
AT oA = dHAEANE S foto] B HEY AHUE
e | M 2 AgseE A8 E 5 Ak BAARE @4 29Ut
,: ‘ KS7b sk g, uls, QR4 Ak g AF
£ " =P ol 150 mm, 0] 300 mm9 ¥F& FAA(cylindricial
i = = specimen)& A&t LABTRON2100(USHE7)E AR
i sto] KS7h FABHT Sl ol ule mat) =elere] st
a —
Bkl LB
Fig. 5. Leachate concentration of Pb by KSLT. —_—
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Fig. 6. Leachate concentration of Cu by KSLT.

Fig. 7. Compressive strength of samples after 28 days.

of wa} Sample—1HIA: 1%), Sample—2(SF: 2%),
Sample—3(M&: 3%)9] 3711 8] FAAE A&ste] A 28

+HSMS] 224 82555 0,165 mg/2 87%A7 Ho] & ¥ UFA=E S
2/ 927 HSMAZ} Pba} a7 2 234 82 AR Table 15. ¥ Fig.7.2 FAI A AR50 J&F=7} 430~
Me) B UEhlth meba B HSMARE AMERLe] 450 kg/are] R UERUiglon]. KS85209] dad He
32 BA 9 Accelerator(Na, Kol2)Z o]&3t 4=31&x 1 UHFLE 7IE 82 kg/ar o4 oI3l e, #HrjEwteyg o] A%
e 27| 7kmuks Z7he) 2slakg o] & o 7 Yojurgd  H7IE LE3F A 7IE cement T 150 kg/are] 4] Tt
Sho] o) e AW E 23RS QA7 Ste e 2o a20l.g AR WSS 53], 2 e 2y g Ale] dhheko)
zo AL} TH AL FEE7E 7RsA b, Pb, Cu 59 & 2%YW(ST) YHAE=S] F=7F 10MF) ~20(HF) kg/ai' 5
Zao] AME 23X os olFt 851 2w Aste] B4s  7FE 450 kgl o2 I AHSMA) Hd e ulE=
daste] e Mo R aztAe] AT S tR 5 £y AL TS A
4 9le Fo 2 Az Ed e Zh= wskel Piet sl o) A An v 24 el o)
Table 15. Compressive strength of samples after 28 days
BHBE (kg/or) ua
—1(HE) 43 28 (1%}
S—2(sd) 450 282(2%)
-3(M&) 440 282 (3%)
Table 16. Ratio of Degree strength after 28 days
A= 74 14 282 37g 67 14 24 54
Pt 0.67 0.86 1.00 1.17 1.23 1.27 1.31 1.35
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