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Applicability Evaluation of Tailing Admixture as Grout Material
Daehyeon Kim, Jeongdu Noh, Seong-Seung Kang*

Abstract The purpose of this study is to evaluate the applicability of tailing in the OO mine as a grout material.
For the purpose, XRD analysis was performed for mineralogical properties of tailing. In addition, flow, velocity,
and uniaxial compressive strength tests were carried out for physical and mechanical properties of a grout material
with the mixing ratio of cement and tailing and curing periods. By the result of XRD analysis, tailing of the mine
was found to mostly consist of quartz, galena, and pyrite. The flow observed by the flow test showed decreasing
tendency with increasing the mixing ratio of tailing. The velocity was also lowered with increasing the mixing ratio
of tailing regardless of curing periods. The uniaxial compressive strength as well as Young’s modulus also show
a tendency to decrease with increasing the mixing ratio of tailing independently on the curing periods. Considering
only the physical and mechanical properties of a grout material with tailing, the results are considered to be sufficiently
used as a grout material. However, since metallic minerals such as galena and pyrite in tailing contents and these
are causing environmental contamination, countermeasures should be considered for this problem in future.
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Fig. 1. Geological map of the study area

Table 1. Analytical conditions for XRD

Start Position End Step Size Scan Step Time Anode Generator
(°2Th) Position (°2Th) P P Material Setting
5.0150 89.9750 0.0300 1.0000 1.54060 30mA, 40kV

2 ko] FEA77]o] tigk XRD 54 2712 Table 1
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Table 2. Compositions of Portland cement made by OO company

Compositions SiO, ALO3 Fe;O3

CaO MgO K>O SO; L.g loss

22.0 53 3.4

Ratio (%)

61.5 2.8 0.9 2.3 1.8




Bl Askgzt

113

¥ Y Yoo ¥
Courts
powder 1
1600 —
& 5; r & n
400 w2 E 7 ]
sy g 0 £.2 5 5
G & gt g g5
£ E ok & 3 £y
[ ¥3 3 " & voE
= =) Moo
=3 I<] B 28 gy &
@ g8 g £ E5H
£t sdg89 %t
i < H &
0 L B N e B B I I LR IR S
10 20 30 40 50 60 70 80

Position [*2Theta] (Copper (Cu)}

Fig. 2. Analytical results of XRD on tailing obtained from OO mine

Table 3. Mixing ratio of cement, tailing, and water

Cement (C) Tailing (T) Water (W) Curing temperature (C)
CTl1 2.0 0.5 1.0 17
CT2 2.0 1.0 1.0 17
CT3 2.0 1.5 1.0 15
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Fig. 3. Sample preparation for (a) mixture with tailing and cement, (b) mixer, (c) vibrator for air removal in sample, and
(d) samples of CT-1, CT-2, CT-3

Fig. 5. Velocity test; (a) components of CND tester, (b) measurement
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1,612~1,745 m/s HYZ B a5 oF 1,658 m/s,
CT-3S 1,589~1,604 m/s H9|2 WHerydujsr of
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Table 4. Results of flow, velocity, uniaxial compressive strength (UCS), and Young’s modulus (£) with mixing ratio and

curing period

Flow . ucCs E
Samples %) Velocity (m/s) (MPa) (GPa)
7-day 1,754 26.0 39
CT1 83.9
28-day 1,908 36.0 9.3
7-day 1,658 252 3.7
CT2 63.7
28-day 1,873 29.7 8.9
7-day 1,585 16.7 3.4
CT3 51.8
28-day 1,764 20.1 7.8
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Fig. 7. Results of flow test on CT-1, CT-2, and CT-3
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Fig. 8. Results of velocity on CT-1, CT-2, and CT-3
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Fig. 9. Stress-strain curves of (a) CT-1, (b) CT-2, and (c)
CT-3 on the 28-day curing period
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Fig. 10. Results of uniaxial compressive strength on CT-1,
CT-2, and CT-3
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Fig. 11. Results of Young’s modulus on CT-1, CT-2, and
CT-3
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