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Abstract

This study was conducted to recycle flotation tailings as non-sintered construction materials considering the economic and
eco-friendly treatments. The particle size distribution(median 220 um) of flotation tailings from Soon-shin mine was confirmed
to be larger than that(median 140 pum) of tailings from Sam-kwang mine. Thus we investigated the properties of non-sintered
eco-brick producted with the tailings from Sam-kwang mine and non-sintered water permeable block producted with the tailings
from Soon-shin mine. Compressive strength of non-sintered water permeable block which was made with less than 25 wt% of
tailings from Soon-shin mine was met with products class(over 14.70 MPa) of water permeable concrete(EL 245) from KEITL.
Meanwhile, the coefficient of its permeability wasn't met with the products class(over 1.0x10 cm/sec). The properties of non-
sintered eco-brick with less than 40 wt% of tailings from Sam-kwang mine were satisfied with third class in sintered clay brick

products standard(KS L 4201). The non-sintered eco-brick as a result of leaching test on heavy metals by KSLT was verified
to be environmentally stabile.
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Fig. 1. XRD pattern of the tailings from Sam-kwang mine.
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Fig. 2. XRD pattern of the tailings from Soon-shin mine.

Table 1. Results of heavy metal leaching test by KSLT on the tailings samples (unit : mg/L)
Heavy metals Cu Pb Cd s As
Standard guideline 3 3 0.3 1.5 1.5
Tailings from Soon-shin mine 0.920 0.348 0.086 ND 0.602
Conc. of heavy metal in leachate
Tailings from Sam-kwang mine 0.002 0.003 ND 0.145 2.645
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Fig. 3. Particle size distribution of tailing samples.
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Fig. 4, Particle size distribution of waste rock for aggregate.
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Table 2. Chemical composition of white Portland cement and activated Hwangtoh cement
Product White Portland cement .
Condition (KS L 5204) Activated Hwangtoh cement
Fe,0, (%) 032 (less than 0.50) -
MgO({ %) 1.00 (less than 5.00) 2.00
S0, (%) 2.50 (less than 3.50) 1.74
Ignition loss (%) 1.70 (less than 3.00) 1.65
Insoluble residue (%) 0.63 (less than 0.75) -
Table 3. Physical properties of white Portland cement and activated Hwangtoh cement
Product White Portland cement .
Condition (KS L 5204) Activated Hwangtoh cement
Fineness specific sulface area (cm%g) 3500 (over than 3000) 49500
Dimensional stability autoclave expansion (%) 0.05 (less than 0.80) 0.08
initial set (min) 185 (over than 60) 230
Setting time
final set (hr) 8.0 (less than 10) 6.2
curing 3 days 24.60 (over than 12.50) 20.10
Compressive strength (MPa) curing 7 days 37.44 (over than 22.50) 3290
curing 28 days 49.20 (over than 42.50) 49.50
Brightness 90.5 (over than 89.0) -
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Fig. 5. Flowchart for the production process of non-sintered construction materials.
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Table 4. Mixing ratio of raw materials for non-sintered water

permeable block

Table 5. Permeability coefficient of Non-sintered water per-
meable block
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Test body | Tailings Waste | pinder[B] B:G
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Fig. 6. Compressive strength of non-sintered water permeable
block as a function of the mixing ratio of tailings and
curing days.
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Fig. 7. Porosity of non-sintered water permeable block as a
function of the mixing ratio of tailings from Soon-
shin mine.
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Table 6. Results of heavy metal leaching test by KSLT on the Non-sintered water permeable block (Unit : mg/L)
Heavy metals Cu Pb Cd o As
Standard guideline 3 3 0.3 1.5 15
Non-sintered. water p'ef'meable ND ND ND ND 0.161
block with no tailings
. Non-sintered water permeable
E 0.176
Cone. of heavy metal in leachate block with 10w% of tailings ND ND 0.037 ND
Non-sintered water permeable
039 ND 0.224
block with 30wt% of tailings ND ND 00
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Table 7. Mixing ratio of raw materials for non-sintered eco-

brick
Tailings waste rock A Binder
Test body (Wi%) (Wi%) (Wi%)
E, 85 0 15
D 60 25 15
C 40 45 15
B 20 65 15
A 0 85 15
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Fig. 8. Particle size distribution according to mixing ratio of
raw materials for non sintered eco-brick.
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Fig. 9. Compressive strength of non-sintered eco-brick as a
function of the mixing ratio of tailings and curing
days.
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Fig. 10. Water absorption ratio of non-sintered eco brick as
a function of the mixing ratio of tailings and curing
days.
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Fig. 11. The scanning electron microscopy of the non-sintered eco-brick after 14 days curing.

Table 8. Results of heavy metals leaching test by KSLT on the Non-sintered eco-brick (Unit : mg/L)
Heavy metals Cu Pb Cd Crst As
Standard guideline 3 3 0.3 1.5 1.5

Non-sintered eco-brick
with no tailings

0.007 0.001 ND 0.072 0.264

Conc. of heavy metal in leachate

Non-sintered eco-brick
with 40 wt% of tailings

0.011 0.010 ND 0.036 0.398

Non-sintered eco-brick
with 75 wit% of tailings

0.013 0.027 ND 0.090 1.577
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