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Development of Porous Support with Mine Waste Materials
Moon Young Jung!*, Myung Chae Jung' and Yun Wang Choi®
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This study focused on examining the possibility of recycling mine solid waste as environmental materials, espe-
cially for porous media. Basic properties including mineralogical compositions, chemical compositions, and particle
size distribution of the tailings from the Sangdong W mine were checked. The mineralogical and chemical compo-
sitions of the tailings samples were not much different in depth. According to Korean Standard Leaching Test for
Wastes(KSLT), concentrations of heavy metals leached from the tailings were below the standard values. As a result
of particle size analysis, the median diameter (dso) of the tailings was in the range of 10 to 30 pm. The stable tail-
ings slurry made up of 3 pm in ds was prepared using Attrition Mill. The milling condition was 40 vol% in slurry
concentration, 700 rpm in stirring speed, and 1 hour in milling time. PEI was added as dispersing agent. Concen-
trated slurry was extended to 3 times by foaming method. In the case of 3 times foamed slurry, the total and open
porosity of ceramic supports sintered at 1,075°C for 90 minutes was about 80% and 72%, respectively. Pore size
was in the range of 30~350 pm. Therefore, the tailings could be recycled starting material for environmental materi-
als such as macroporous ceramic support.

Key words : Tailings, Wet attrition milling, Slurry, Foaming method, Porous support
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Table 1. The present conditions of the old tailings pond at the Sangdong W mine.

Gangwondo Youngwolgun Sangdongup naedeokri

Location
Deposit period 1974.3~1981. 4
Area 89,300 m?
Volume 1,700,000 m®
Dam height 40 m

Amount

about 4 million tons
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FIg. 1. Flowchart about preparation process of porous
ceramic support.
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Flg. 2. XRD pattern of the tailings in the old pond of the
Sangdong W Mine.

105.0 10.0
103A0L 1858
o 1020} {70 2
£ 1005 1ss £
< tosp ToressiTal0 | Temeon (0 4 = E

9.0+ o T - et 0701 1 4.0
- : x
BT 2 R Y = 128
-t — ~—
g 96.0 | Tomp=55.09 ['C 1.0 2
8 .
1) <}
O 945} A 105 D
Q 5 WiPeroeni=94 581 (%) w®
; 930l Tomp=999.77 [°C] {20 :%,
915 [ 135

0. . n s : n y ) L 50
00 1000 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 1000.0

Temp [°C]

Flg. 3. TG-DTA pattern of the tailings in the old pond of
the Sangdong W Mine.



146

o} F PAFEQ NG 45%, HUH 15%, Zode}t
O EMg,AlLSis0:9) 14%, 281 ol-2rlo|E(CaAl,
Si,0p) 16% Sol sl den ¥ pHFERE
gulol B, A& }o| E(ALSLO5(OH)), d&EElo|E
(MgSiOy), ¥4 (CaC0y) 501 2% =] 3l
#elstirt. Fig. 3& TG-DTAEA A o)t} 600°Co]
&to] xollx Fujo] FFtATL dojuls AL FE
of EAlske 249t ARSI AAEY] dioe),
700°Co) el FE st dojuke A& XRD £4
oA FRIE vk Ae WY Eekabikgel] <3 A
o2 yaEnh o)XY Fuule] Waido] A% TH
Hol e A TP HEoly] F5E 4
1o phdgo|Ede] YAl M3igte] 2A49)Eol )
B A7hegs} Weolrle] FAgslatge) o) #sia
e FagAeln SYRYoN ngZo s Mgy
2R, 29234, FMAFAUE FUlTRE o
3 07 WEolch@EAA T4, 1997).

0.0
=1

32 sety BY
Teble 32 A5 73v] HXg g A=E
BulAEe] pH ® 4515124 Astelt), Frje) 3}

A AEEE 2FY Aole 9lout Si0, 50%,

ALO:S} Fe,048 77t 13%, 282 a7 3e 6%3
=Rt 53] CaO7t o 1123 E FH] Ye R
XRDE4Z7HFig. 2)9} TG-DTARA A7} (Fig. 3)9IM

AR - AA - A9

geolgiglFol a4 (CaCOy) AF3H4] (plagioclase)7)
Fol ol=Er}o)E(CaALSi,0x)7F E4517] wj&Eolrt}
(Table 2 &2). 319 pHEMe A 2 Ao wat <oF
7o) Aole ot Py 88 BF F7\HL W
on, Adtxgoz ARz shaA ozt FrlAe] &
7hhe AeE Relw ok olFE 5(2000) 972
ol oJstE FERt AN wiEEe AE
49| pHe AAE(19974 24, 64, 9HE 979
2ol Yot HFF pH 740Utk EF 9449 T
(1999)9] A7 A osH AP ZSFH 25 ml
o 3u]|(-100 mesh) 10gs HAEskd 30E7F WXE
%ol 248 pHe 7.92 A I&9) A & &
714eltt. ol Frdiel ghi=lo] e Welds &
H gle Zog #aEich

33 &&@% 88 54
Table 4= Fr|e] F3ld AFE Lolr] 3o
H7EFA R 80 e KSLT wet £4

Table 4. Concentration of heavy metals leached from the
tailings in the old pond of the Sangdong W Mine.

Heavy metals Pb Cu As Cd
Standard(mg//) 3 3 1.5 0.3
Conc. of heavy metal in

leachate(mg/l) 0259 0.045 0.120 0.038

Table 2. Mineral quantity of the tailings in the old pond of the Sangdong W Mine.

Mineral quantity (wt.%)

Sampling depth

calcite quartz chlorite albite anorthite kaolinite cordierite enstatite
1.5m 1.51 45.03 16.68 1.08 16.42 2.21 12.09 497
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.%) 1.70 45.63 15.00 1.13 16.54 1.62 13.79 4.55
Table 3. Chemical compositions and pH of the tailings in the old pond of the Sangdong W Mine.
Chemical compositions (wt.%)
Sampling depth pH
Si0, Al O, Fe,04 CaO MgO SO, Ig-loss

1.5m 50.12 12.30 14.80 10.63 2.62 1.17 6.25 7.99

6.0 m 50.82 14.88 12.00 9.48 242 1.21 6.83 8.90
10.5m 49.26 12.90 13.52 12.06 2.02 1.06 6.90 9.05
150m 52.88 1142 12.64 11.20 242 1.28 5.99 9.13
180m 48.40 13.86 13.56 11.49 1.81 1.27 7.13 8.97
average (wt.%) 50.29 13.07 13.30 10.97 2.25 1.19 6.62 8.80
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Table 5. Particle size distribution of the tailings in the old pond of the Sangdong W Mine.

Sampling  Diameter Sampling site Average
depth(m) (Hm) BH 1 BH 2 BH 3 BH 4 BH 5 BH 6 (nm)
s dso 5.41 1122 11.49 50.39 67.43 25.76 28.61
dgo 16.38 43.56 47.00 116.22 179.20 12535 87.95
""""""""" 60m dso 6.17 8.57 7.30 37.01 41.06 8.57 1811
dgg 32.99 47.98 34.30 109.74 127.55 31.37 63.98
105 m‘" T dg 10.19 1140 7.8 14.05 35.19 55.42 2629
dgo 40.50 4934 28.61 59.97 125.80 124.58 71.46
150m dso 6.54 520 8.49 1481 4750 118.93 33.59
dog 25.90 25.43 18.97 58.81 12671 270.60 87.73
180m d 580 793 6.50 734 12779 6.71 784
dog 23.15 2878 20.88 23.09 57.44 27.65 30.16
me" dso - 481 625 1025 12.72 5.63 793

dgo - 14.52 21.11 59.88 50.22 17.02 32.55
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Photo 1. Images of the macroporous ceramic supports produced in this study.

Table 6. Physical properties of the cubic ceramic support developed in this study.

Foaming ratio of slurry

Bulk density (g/cm’) Total porosity (%)

Open pore (%) Absorption (%)

2 times 0.86
3 times 0.52

68.0 62.2 72.1
80.7 723 138.7
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