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Abstract

Vitrified aggregates obtained by using mine tailings were evaluated using various leaching
methods to assess their environmental safety. The leaching tests in this study include

continuous batch leaching, Dutch availability leaching, pH-stat and tank diffusion test as well
as TCLP (Toxicity Characteristic Leaching Procedure), which is commonly adopted.

Vitrification technique has successfully been applied treating some solid wastes containing high
level of heavy metals, such as EAF (Electric Arc Furnace) dust and mine tailings. The potentially

most leachable element among trace metals was As and theoretically about 7% of total
concentrations in the aggregate can be released under extreme condition. Zinc was leached

about 4% and the other trace metals including Cd, Cr and Pb were hardly released from the

vitrified mine tailing aggregate.
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Fig. 1. Manufacturing process of aggregates using vitrification / stabilization and manufactured aggregate.
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Fig. 2. Vitrification / stabilization using nano-fusion process.
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Hgatol A st BuA Rt Y gy
e Bl A3 PulEAje] TR ANES
Table 10 YT 434 ) o] A9 Ag9]
gleFo] oF 3,450 mg/kg o2 wiS- EA UeRge
™, Zn, Pb, Cr, Cdo] 77} 437.8, 50.5, 22.8, 4.2
mg/kg?l MR FE7F A YEh A EY
Y EAehe Sa4 gt S49Y S545
S vwshd Aso] Baghgol vlste] oF 5758, Cr
o] 7% oF 2284l Cd, Pb, Zn9] 7% Z}z} 128,
L44H, 49817} =& ko2 gujy F340] O

{o o ¢

shapo] oF 1298.6 mg/kgO2 %A Lehton,
Zn, Pb, Cr, Cdo] 249.2, 22.9, 10.0, 8.0 mg/kg
o] &AM E =Tt =A Uebeth webA FmsAy
o] s el SN 554 B7PFHEA 2
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2. Z0I=x ESAH
1) 94 3 BA L2 A3 (Serial batch leaching
test — modified after DIN 38414—-S4)
Q1% 3]54] G2 AR ATHTable 2) ZH4E of
3 o) 24 A48% AHe] 49 Cr, Cd D Ph
= A3l 824 hor 7n, Astlo] §2ECY, 5
3] Ase] A 22 A7 854 Aoz e
FER §EFCU TCLPY 714 ofate] ks
Uehliglom, 2, 8, 483f2 Z5 HA} g4 ¢
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O] AL e A eh=tth As7h 2710 el
%HE AL FnlA A2y § L2 Heg
oA Hla) W =e=d] (32,4008 B=d
(65.3C)°l &Jsto] vla7) ThE ol Blsf 2,
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Hl&7F 3 JEA E H A S=E7] Wed A
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Table 2. Leachate chemistry collected from continuous batch

leaching test (unit : mg/kg)

Table 1. Chemical composition of Songchen tailings and 1\112:11];551; : 63| () G 3o || 2 (initiaFiP;I)H 7
aggregate (unit : mg/kg) 1 3.09| ND | ND | ND [0.06|  6.69
As Cd Cr Pb /n 2 0.96| ND | ND | ND |0.07 6.71
Songchen tailings [3450.5| 4.2 | 22.8 | 50.5 | 437.8 3 0.57|ND | ND | ND |0.06|  6.30
Natural soil) 6 |03 ] 01 | 3 90 4 048 ND | ND | ND |0.05| 637
Aggregate 1298.6| 80 | 10.0 | 229 | 249.2 Allowable level* | 100 | 20 | 100 | 100 | - -

D Bowen(1979)

* Allowable level: TCLP2] &]-8-7] &%
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Table 3. Chemical composition of leachate from availability test (unit : mg/kg)
As(EEE %) Cd(E=&& W Cr(&-&& %) Pb (&8 %) Zn ($E& %)
Songcheon tailings 73.4(5.65%) 0.1(2.38%) NDC( - %) NDC( - %) 11.1(4.45%)
Allowable level** 100 20 100 100
FEEEO) = UHEEEAR/CTT ST > 100

o Allowable level: TCLP2] 3]-8-7]&4]

W s ol 8% %7lo] e Ewel] 3
oI7ke)4 ool o] AR tEoR Az

2) 7}18-8-2 A1 (Dutch availability leaching
test — NEN 7341)
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EAh= Yot mopter] £ 219 4 pH
oA 27t BEAIHS sk -'JEHE SoRtE 4 Q=
s E wofelr] 93t AR 7M8-85E

AR e 82T T A FEY WIS 9
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Fig. 3. Leaching of heavy metals from mine tailing aggregate depending on pH a) Cations (Cd, Pb and Zn),
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3) pH §-A &= A8 (pH-stat leaching test —
CEN/TC 292/WG6, EU standard method of
pH dependence test)
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Fig. 4. Diffused ion chemistry from Tank test a) As, b) Zn, c) Cr, and d) Pb
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