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The evaluation of the compatibility of recycling melting slag from

incinerator ashes as construction materials.
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ABSTRACT

Melting is one of the most effective treatments for stabilizing heavy metals and also creates
high “value by-products. In this study. authors evaluated the leaching characteristics of heavy
metals in melting slag obtained from incinerator ashes. In order to evaluate the environmental
compatibility of the recycled melting slag. the samples analysed various leaching tests of heavy
metals were raw incinerator ashes, melting slag and the construction materials recycled from
melting slag. As the results: (1) The leaching concentrations of the melting slag were lower than
those of the raw incinerator ashes in the experiment performed in accordance with Korea
Standard Leaching Test (KSLT). (2) The result of leaching test with the method of RG Min-StB
93, FGSV(Forschungsgesellschaft fur StraBen- und Verkehrswesen) met the requirements in
German. (3) The compressive strengths of mortar samples used for evaluating the feasibility of
recycling the meliting slag as construction materials also showed the suitable range for recycling.
(4) Melting slag was considered the stable materials with respect to the chemical stability against

chemical solutions with various pH conditions.
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Table 1. Physical properties of slag Tahle 2. Chemical composition of slag (%)
LL PI H.C.
“ CNe200 USCS A4 ALOs Si0: PoO; KiO CaO TiO: FesOs
(%) (°6) (%) (em/sec)

272 N.P. NP. 145 0.1 SP 12x10"  F%¥ 845 3521 3.14 191 2721 238 2228

1) N.D.: not detected, 2) SPr sand poorly graded
2) USCS: Unified Soil Classification System
3) H.C.: Hydraulic Conductivity



Table 3. Heavy metal leaching concentration by KSLT 9 (mg/L)

Item Cr Cu Cd Pb Hg As
Bottom ash 0.031 0.343 0.015 0.497 ND." N.D.
Fly ash 0.017 1.140 0.579 382.3 0.001 0.001
Slag N.D 0.017 0.044 0.237 N.D. N.D.
Criterion 15 3 0.3 3 0.005 15

1) N.D. : not detected

Table 4. Leaching concentration in accordance with RG Min-StB 93, FGSV in German

Item. pH EC SO, €1 CN Cd Cr Cu Hg N Pb Zn EOX TOC
Slag 8.07 495 210 599 ND." ND. ND. 006 ND. ND. 004 ND. ND. 00007
Regutation 7-13 250 250 30 002 0005 005 03 0001 004 005 03 3 3

Unit mS/m mg/L mg/l. mgL mg/L mgl mg/l mgL mg/l mgl. mg'l.L mgkg wt%

N.D: not detected
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vhera i v UL 0R A
s 7.3_4 & Table 40 VIERIQATE 5ol AREE 3 Sl & 43 Wy

g
whel §E AR

< KSLT
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Table 5. Compressive strengths of specimens i-:!?day—cured 28day~curedJ

Specimen 7 days 28 davs :::::z:;:;:;z;i/) g E

Slag 0 33374 390.53 0.8 é if

Slag 30 31559 37522 034 g :

Slag 30 31790 39643 0.80

Slag 100 259.16  382.02 0.86 Fraton of fne agemate]
« Fraction of aggregates Fig. 1 Compressive strength of specimens
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o kst 4= qlth(Table 5, Fig. 1)
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Table 6. Chemical composition of exposed slag to various pH conditions

pH Percentage of weight (%)

Elements pH 1 pH 3 pH 5 pH 7 pH 9 pH 11
A0y 5.49 10.23 10.13 9.98 7.99 7.78
Si00 54.49 40.63 40.47 40.66 35.76 35.13
P-O; 471 3.65 3.18 3.03 3.05 276
K.O 0.92 1.70 1.72 1.70 1.86 1.82
CaO 12.45 24.81 25.14 25.25 28.13 27.81
TiO» 3.35 1.76 1.79 1.80 2.18 2.16
Fe:0Oy 15.33 12.38 12.63 13.22 16.02 . 17.10
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