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A Study on Utilization of Metal-Mine Tailings
for Polymer Cement Mortars

Kyoung-Won Min*, Phil Ho Lee**, Ho-Ill Chin* and Kyu-Seok Yeon***

ABSTRACT : The tailings stocked at two tailing piles in Sangdong area have raised collapse hazards and various en-
vironmental problems. A trial for effective utilization of tailings as fine aggregates for polymer concrete has been per-
formed along with mineralogical and physical characterization of tailings. The tailings from the Sangdong mine, mainly
composed of quartz, orthoclase, amphiboles and muscovite, are alkaline and tailings at the new tailing pile (New Tail-
ings) are generally finer in grain size than those at the old tailing pile (Old Tailings). In case of using New Tailings as
fine aggregates, cement mortar with equivalent amounts of tailings and sands shows the highest compressive strength.
Cement mortars containing tailings show lower values of compressive strength, splitting tensile strength and flexural
strength than those not-containing tailings. Mixture of polymers such as SBR and EVA in cement mortars raises
strengths of cement mortars effectively, which shows potential possibility to utilize the tailings in Sangdong area as fine

aggregates for polymer concretes.
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Table 1. Description of tailing piles in the Sangdong area (KIGAM, 1997).

Classification

Old Tailing Pile

New Tailing Pile

Location

Construction period

Kangwon-do Yeongweol-gun
Sangdong-eup Naeduk-ri
1974. 5~1974.10

Kangwon-do Yeongweol-gun
Sangdong-eup Cheonpyeong-ri
1980. 7~1982. 8

Area 89,000 m’ 315,510 m®
Capacity 1,700,000 m* 6,075,000m’
Height of piles 40 m 98 m
Closing time 1981. 7 1993. 4
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Fig. 1. Boxplots of pH and L.O.L(loss on ignition) in tailings from Sangdong area (Old : old tailing, New : new tailing).
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Fig. 2. Average grain size and cumulative frequency dis-
tribution of tailings in Sangdong area.
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Fig. 3. X-ray diffraction patterns of tailings in Sangdong
area (Q; quartz, O; orthoclase, M; muscovite, Am; am-
phibole, A; anorthite, S; scheelite, F; fluorite, P; pyrite).
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Table 2. Chemical components of ordinary portland ce-

ment. (unit : wt.%)
Si0; ALO; CaO MgO SO; KO0 NaO Fe0;s

2109 484 6385 332 309 113 029 239

=X (Z0))

°of d7elA AER Bule] wFTe 294, FrEL
0.33%°131, =] £ E= Fig. 29} Zth

AHE £318 Z2|0

SBR (Styrene-Butadiene Rubber) zlgl229}l EVA
(Ethylene-Vinyl Acetate) 35018 AlWE F39] 10%
£ AH8-819 0, SBR gElA e I HAMIA A2 A
o1, EVA 35t Y& ErlollA A28 Aoz AlZ3)
7t 2318 Pre-Mix Felo|th. o] gl ALSE AWE
3-8 Eevio] dwkAQl A2 Table 3, 49} 2t}

Table 3. Properties of SBR latex.

Specific Viscosity ~ Total
Type gravity pH (25°C, c¢p) solid  Appearance
(20°C) (%)
liquid 1.0 8 15 45 milk-white
Table 4. Properties of EVA powder.
Specific pH (10% water Average
Type  gravity dispersion,  particle size Appearance
(20°C) 200) (um)
Powder 045 8 45 white
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Table 5. Measured compressive strength of cement mortars with various new tailing/sand ratios for sand at age of 28 days.

Compressive strength

Sand 2
Type of Cement : Sand __ Water-Cement Ratio (kg/cm’)
Mortar (by Weight) Sand : Tailing (%)
(by Weight) Measured Mean
154.8
1 1:3 0:1 67.5 1482 150.7
149.1
182.8
2 1:3 1:1 67.5 166.0 174.4
1743
165.8
3 1:3 1:4 67.5 162.3 162.0

157.9
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Table 6. Mechanical properties of cement mortars manufactured by using tailing without admixture additives at age of 28

days. (unit : kg/em®)
Type of Compressive strength Splitting tensile strength Flexural strength
mortar Measured Mean Measured Mean Measured Mean
2742 30.0 50.1
Plain 255.9 264.4 24.1 215 50.9 512
263.1 28.4 526
216.5 195 47.1
Old tailing 228.7 2185 17.8 19.0 46.4 46.5
2103 19.6 46.0
182.8 12.6 333
New tailing 166.0 174.4 132 133 324 33.8
174.3 14.0 357
Table 7. Mechanical properties of PCC manufactured by using tailing and admixture additives at age of 28 days.  (unit : kg/em®)

Type of Compressive strength Splitting tensile strength Flexural strength
mortar Measured Mean Measured Mean Measured Mean
260.5 33.1 76.5
SBR 274.1 270.8 335 33.6 70.9 75.6
old tailin 271.7 34.1 79.4
taili
€ 2342 185 51.8
EVA 243.0 241.7 20.4 20.1 53.0 52.9
2479 21.4 53.8
2522 27.8 74.9
SBR 251.8 256.8 320 30.7 70.4 723
266.3 324 71.6
New tailing
194.0 13.0 345
EVA 196.6 195.0 15.3 14.7 36.3 359
194.5 15.8 371
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