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This study has focused on the possibility for recycling tailings from the Sangdong tungsten mine (TA) as admixture for concrete. TA has
been accumulating for several decades in Sangdong, a region in Korea, and there is a growing demand for alternative uses for this
hazardous substance. In particular, the use must be in accordance with the hazardous materials stipulations under the Korean waste
control act. This study showed that TA presented pH of 8.0-9.3, 18.7-22.0% of water content, 2.7% of maximum ignition loss. The
chemical composition of TA showed minute differences from each depth of sampling that represented approximately 50% of SiO, and
13% of both Al,O; and Fe,0;. The chemical composition of Cd, Cu, Zn and Pb from mortar incorporating TA showed lower levels of
hazardous materials which met the specifications of the waste control act in Korea. The TA mortar also appeared very effective for
stabilizing/solidifying heavy metals particularly when used in conjunction with SG.
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Blaine Fineness (cmS/g)
3,539
4,580
1,198
Percentage of solid (%)
56.2
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3.15
2.88
2.60

Density (g/cm’)
1,462

Unit weight (kg/m’)

SO,
2.50
1.00

MgO

3.40

5.50
0K

1.70
Organic impurities

CaO
61.40
44.12
14.00
F.M.

2.00

Fezoz
3.10
0.40
11.30

0.89

Absorption (%)

6.00
14.80
10.90

ALO;

SiO,
21.60
2.60

32.30
58.00

Density (g/cm3)

: tailings from the Sangdong tungsten mine

Items
S G°
T A°
Items
Sand

Table 1. Chemical compoments and physical properties of binder
opC*

S G : Ground granulated blast-furnace slag
‘T A
Table 2. Physical properties of sand

OPC : Ordinary portland cement

Types
a
b
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Fig. 1. Particle Size Analysis of TA

. Table 3. Mixture proportions of mortar
S TAB* [SG/B*| WB | W | opC | TA | SG | Sand
0 2 (%) | (%) | (%) (2) (€3] () (2) (€3]
0 § 0 1,013 0
0 o 15 863 152
. E 0 30 52 527 | 0 0 s04 | 2485
0 32 45 557 456
0 E
o o 0 912 0
0 15 760 152
70000 10 30 52 527 | cog | 101 | 5p | 2482
45 456 456
0 810 0
15 658 152
20 30 52 527 | gpp | 203 | 5o, | 2482
45 355 456
0 709 0
15 557 152
30 30 52 527 | s | 304 | 5op | 2482
45 253 456

a B (Binder) :

OPC +TA + SG
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Fig. 3. Properties according to sample depth
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Table 4. PSD analysis of TA at sampling depth
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Sampling Diameter Sampling site Average
depth (m) (am) BH 1 BH 2 BH 3 BH 4 BH 5 BH 6 ()
1.5m dso 5.41 11.22 11.49 50.39 67.43 25.76 28.62
6.0m dso 6.17 8.57 7.30 37.01 41.06 8.57 18.11
10.5m dso 10.19 11.40 7.78 14.05 35.19 55.42 22.34
15.0m dso 6.54 5.29 8.49 14.81 47.50 118.93 33.59
18.0m dso 5.80 7.93 6.50 7.34 12.79 6.71 7.85
21.0m dso - 4.81 6.25 10.25 12.72 5.63 7.93
Table 5. Blaine fineness of TA at sampling depth
Sampling Position Site] gy BH 2 BH 3 BH 4 BH 5 BH 6 Average
Depth (m*/g)
1.5m 1,468 899 914 325 312 629 757
6.0m 1,327 1,038 1,133 335 376 1,006 869
10.5m 986 952 1,065 794 531 306 772
Blaine Fineness 15.0m 1,238 1,399 1,784 841 391 248 983
(em’/g) 18.0m 1,282 1,034 1,125 1,072 883 1,285 1,113
20.0m - 1,564 1,196 1,075 864 1,363 1,212
A(\I:Zr/e;e 932.00 646.33 683.33 221.33 231.00 547.00
Table 6. Chemical components of TA at sampling depth
Compositions (wt.%)
Sampling Depth
SiO, ALO; Fe;0; CaO MgO SOs Ig-loss
1.5m 50.12 12.30 14.80 10.63 2.62 1.17 6.25
6.0m 50.82 14.88 12.00 9.48 2.42 1.21 6.83
10.5m 49.26 12.90 13.52 12.06 2.02 1.06 6.90
15.0m 52.88 11.42 12.64 11.20 2.42 1.28 5.99
18.0m 48.40 13.86 13.56 11.49 1.81 127 7.13
Average (wt.%) 50.30 13.07 13.30 10.97 2.26 1.20 6.62
ShEZIMASIRIStE| =27 2013 128 207



Table 7. Mineral quantity analysis of TA at sampling depth

Sampling Depth Mineral quantity (wt.%)
calcite quartz chlorite albite anorthite kaolinite cordierite enstatite
1.5m 1.51 45.03 16.68 1.08 16.42 2.21 12.09 4.97
6.0m 2.11 41.29 17.08 1.47 18.24 1.59 13.22 5.01
10.5m 2.12 50.35 11.35 1.97 14.57 1.00 13.61 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.%) 1.71 45.63 15.00 1.13 16.54 1.63 13.80 4.56
Table 8. KSLT
Items Pb Cu As Hg Cd Cr+6 CN Zn organic matter TCE PCE
(mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mgL) | (mg/L) (mg/L) (mg/L) | (mg/L)
Standard 3 3 1.5 0.005 0.3 1.5 1 0.1 1 0.3 0.1
Mg Sl FeE=9 S LI H0ICH &AefeiEAZnt 1050 100
Zolo sstEe AMrE2 0jASH X0l ULt S0 50%,
AL0:2} Fe,0s= 242t 13% HE 2 LIENLE 3], Ca07| 2F 11%
HE SRE0f Qle 242 AMEA(plagioclase) AIZQ! Ot 20| T ], (S
(Carl:Si0:)2t ZARO| 2ofol AMsiMol dstom WAl '
(CaC0:0| EXfo17| Q) HoR WEITD, ot RORA 7 JET 4 s
I} HO|UOlS M(quartz : SI0Y), YakAcalcile : Cac0s), =] £ T[T I
M(chlorite), 2H0|E(albite: NaAlSisOg), OF=2LCH0|E(anorthite :: Hea=u it 7;0
CaAbSi:0s), 7+22|LI0|E(kaolinite: AlxSiOs(OH).), ZLC|0f2}0] s
E(cordierite: MgoAlsSisOrs), AMAHIEHD|E(enstatite: MgSiOs) & ol
0| BREI| Y= HOR MOIERD, THYSO| BRSNS A -
Alet B TEEEE S50l ek Tkt X0l fett £ 7o Fig. 4. TG-DTA Analysis of TA
Z01 MA 45%, =LA 15%, DC|H2I0|E 14%, 12|10 Of=2C}
0|E 16% S0| &Rm0] Yo & AMLSZ= AHOIE, 712 35 ZTAZENM
= 5t oo 35
3;;5 R e e E R Fig. 50X 82 TAS =&tt Z2EI29| 534 85542 ¢
OFE 7| lott] T 140l 4= =8 = ifel SAINE 5.0~
3.4 ﬁgEOF_EAﬁ'I 5.5mm= ;%QHQ e ?d, Zn, Cu & PtiQI 3_}54@%%; PTSLTOH
wep A8 Zatolch I |2 22l Ao JMekstar U
Fig. 4= %EOI 2500 et TAS SEE =t HHUES0] Yo = QESE SR 7IFLS Table 81 220, OPC L SGE 28
L= 220 SHUAS Ity floff MAIst SEEEA 21tz 5l M8t m2Et= 0| A2 1 &0| 7|2ECH L X g
A1 600 CO\érQI 20N TAS| SEUAT LojLiE A2 E=0 ol E35|, SGO| SRE0| ZIIESZE TA XHHQ 524 &5
EMots S5 ¥ ™I MAR| TR Aoz HEEH S B ZASHE ADIE LERED, 0243 HE2 AHE 4
700 oMU A SEUATE LojLtE A2 TAUO| B2 U= S0 ESHHI20| o5 &24 0|20| chemical fixation
SoljAlo] HEEIZ0I o5t o= TTHED) encapsulation2
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Fig. 5. Leaching Characteristics of Cd
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Fig. 7. Leaching Characteristics of Cu
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