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Abstract This research was performed to stabilize heavy metas in mine tailing using fly ash and clay. Fly ash-clay-mine
tailing system were investigated using XRD (X-ray diffractometer), XRF (X-ray fluorescence spectrometer), TG-DTA, SEM
(Scanning Electron Microscope), Dilatometer and UTM with various mine tailing contents (~15wt%). The fly ash used in
this research was mainly composed of SO, (33.01wt%), Al,O; (28.54wt%), K,O (3.32wt%), Fe,0, (1.47 wt%), CaO
(9.97 wt%). SO, and Al,O, composition of the clay was over 61 wt%. And the mine tailing have high composition of SO,
(26.91 wt%), CaO (24.25 wt%), Fe, 0, (22.97 wt%). Therefore, it was estimated that fly ash-clay-mine tailing have enough
sintering characteristics. The shrinkage of specimens started at around 850°C and changed little up to 1100°C, but increased
markedly a above 1100°C. The shrinkage rate is strongly related to the decarbonization amount of coal fly ash. As the
result of SEM, structure of the specimens with mine tailing addition showed more close than the one without mine talllng
Compressive strength of the specimens with mine tailing was highly increased to approximately 200~420 kgf/cm?, it
satisfied the first grade criterion for clay brick by KS L 4201. The specification of leaching characteristics of the sintered
specimens were within the Korean regulation standard.
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Table 1
Mixing ratio and sintering condition of raw materials (unit: wt%o)

Sample Fyash Clay Tailing(%) Sinteringtemp. (°C)

FCTO 20 80 0

FCT5 20 80 5

FCT10 20 80 10 1000, 1100, 1150
FCT15 20 80 15

F: Fly Ash, C: Clay(Sericite), T: Tailing

= SericiteS ARESIITE AT S M3 FE
E 20:80wt%= A3k Fwue] HA7FEES 0, 5, 10,
15wz WA 72t AlZzsiolom Table 19 vet
Wt 224 549 S4E flel 2t Al|S 1,000 ps
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3hzo] xAIsh= HIE©] 70wt% ©)del 7dgole B

Table 2
Chemica composition of raw materias
Raw Chemica components (wt%)
materials SO, Al,O, Ca0 MgO S0, K,0 Fe,0, Na,O Ig. loss
Fly ash 33.01 2854 9.97 0.77 243 332 1.47 0.23 20.26
Clay 68.54 17.18 2.02 1.01 0.03 6.71 0.92 0.14 345
Tailing 26.91 342 24.25 0.86 14.39 059 22.97 0.06 6.55
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Fig. 1. XRD patterns of the raw materials.
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Fig. 3. TG-DTA analysis of tailing [9].
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Fig. 4. Linear shrinkage as a function of temperature for the
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A Abite

Anhydite
Potzsium

e <ro0

e
Ye
>e

it vyoe R 1150 (C)

1100(°C)

. .-Jl.~m, . k A , 1000(C)

10 20 30 40 50 60 70 80
2Theta

Fig. 5. XRD patterns of fly ash-clay-tailing systems heated at
various temperatures.
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Fig. 6. SEM micrographs of the fly ash-clay-tailing systems sintered at 1100°C.
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Fig. 7. Water absorption for the fly ash-clay-tailing systems
sintered at various temperature with tailing contents.
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Fig. 8. Compressive strength for the fly ash-clay-tailing systems
sintered at various temperature with tailing contents.
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Table 3
Heavy Metal leaching concentration of specimen by KSLT (unit: mg/l)
Sintering temp. Cr Zn Po As Cd Cu Hg Ni
1100 (°C) 0.006 0.013 0.001 0.140 ND 0.006 ND ND
1150 (°C) ND 0.004 ND ND ND 0.002 ND ND
6+
Permission standard o i 3 15 03 1 0.005 .
ND = Not detected
Z7Yehe ZAdo] YepdTh 249w 1,000°Ce 1,100 11.78 %, IEE 2.06 g/cm =S 418.4 kgflem™=
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