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ABSTRACT

This study has focused on the possibility for recycling tailings from the Sangdong tungsten mine as admixture for
concrete. The XRD(X-ray diffraction analysis) and PSA(Particle size analysis) were performed to find mineralogical
characteristics. As a result of XRD analysis, the tailings from the Sangdong tungsten mine were composed of quartz,
chlorite, anorthite and cordierite etc. As a result of KSLT for cement mortar mixed with tailings from the Sangdong
tungsten mine, most of heavy metals were determined as below the guide line for waste material.

In addition, the setting time and compressive strength of cement mortar mixed with tailings from the Sangdong
tungsten mine were investigated. It was indicated that the initial and final set were retarded according to increasing
replacement of tailings from the Sangdong tungsten mine. The compressive strength of mortar was decreased with
increasing replacement of tailings from the Sangdong tungsten mine.
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Table 1 Chemical components and physical properties of OPC and SG

Items | SiO; | AlOs3 | Fex03 | CaO MgO SO3 Specific Specific suzrface area
Types (%) (%) (%) (%) (%) (%) gravity (cm®/g)
OPC 21.60 6.00 3.10 61.40 3.40 2.50 3.15 3,539
SG 3230 | 14.80 0.40 44.12 5.50 1.00 2.88 4,580
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Table 2 Chemical components and physical
properties of TA

Ttems|Si02| AlyOs| FexOs | Ca0 [ MgO|Specific|Specific surface
Type (%) ] (%) | (26 | (%) | (%) |gravity| area (cm¥/g)
T A [59.0010.90| 11.30 [14.00| 1.70 | 2.60 1,198
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Fig. 2 Particle Size Analysis of TA

Fig. 3 Particle morphologies of TA by SEM
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Table 3 Result of analysis of variance of particle
size and specific surface area

Sum of | Mean of] F Significance
squares | squares |Value of F

Depth(m)| 5 | 1902 380 | 1.404 0.253

Particle| grpor | 28 | 7587 271 - -
size(um)

Items | Source | df

Corrected 33 | 9489
total
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Table 4 Chemical components of TA at sampling depth

. Compositions (wt.%)
Sampling depth ;
Si02 AlOs FeaOs Ca0 MgO SO3
1.5m 50.12 12.30 14.80 10.63 2.62 1.17
6.0m 50.82 14.88 12.00 9.48 2.42 1.21
10.5m 49.26 12.90 13.52 12.06 2.02 1.06
15.0m 52.88 11.42 12.64 11.20 242 1.28
18.0m 48.40 13.86 13.56 11.49 1.81 1.27
Average (wt.%) 50.29 13.07 13.30 10.97 2.25 1.19
Table 5 Mineral quantity analysis of TA at sampling depth
. Mineral quantity (wt.%)
Sampling depth n ; : B . . ;
Calcite Quartz Chlorite Albite Anorthite | Kaolinite | Cordierite | Enstatite
1.5m 1.51 45.03 16.68 1.08 16.42 221 12.09 4,97
6.0m 2.11 41.29 17.08 1.47 18.24 1.59 13.22 5.01
10.5m 212 50.35 11.35 1.97 14.57 1.00 1361 5.03
15.0m 1.09 45.86 14.90 0.01 16.94 1.71 16.26 3.22
18.0m 2.56 43.79 16.39 1.90 14.48 1.90 14.96 4.05
Average (wt.%) 1.70 45.63 15.00 1.13 16.54 1.62 13.79 4.55
Table 6 Leaching characteristics of TA at Table 7 Guideline for KSLT
sampling depth
(Ite”}ls) Pb | Cu | As | Hg | Cd |Cr6
Sampling Leaching characteristics (mg/ {) mg
depth (m) Ccd 7n Cu Pb Standard 3 3 1.5 0.005 | 03 | 15
2 04 2.5 0.9 0.3 Items CN 7n Organic TCE PCE
4 0.6 1.0 1.0 10 (mg/D) matter
6 0.3 1.2 1.0 14 Standard 1 0.1 1 0.3 0.1
8 0.4 1.1 1.1 1.1
10 05 3.3 04 1.7
12 0.6 2.3 0.7 1.6
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Item Age(days) Source df | Sum of squares | Mean of squares | F value | Significance of F
Replacement ratio of TA| 3 893 298.0 202.151 0.000
) 28 Error 12 18 1.5 - -
Compressive Corrected total 15 911 - - -
strength - .
(MPa) Replacement ratio of SG| 3 3 1.1 0.015 0.997
28 Error 12 908 75.6 - -
Corrected total 15 911 - - -
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