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ABSTRACT

A study on the acid leaching and precipitation has been conducted to remove arsenic
from the closed-mine tailings. HCl and H;SO, were used as the leach liquor of arsenic and
the tailing obtained from the Da-Duck Mine, which was already closed several decades
ago, was also used as the source of arsenic. The effect of the concentration of acid,
leaching time and the slurry density on the leaching efficiency of arsenic has been
examined. In addition, pH controls and the addition of sodium sulfide were also
attempted to remove the arsenic compound as the precipitation from the leachate. After 1
hr leaching by HCI, 40 to 86% of arsenic was leached out depending on the concentration
of acid or the slurry density while 47 to 77% of it was leached out by H,SO,. The
leaching of arsenic by both acids was almost accomplished within 10 min. and after that
only a slight increase in leaching efficiency was observed with leaching time. When the
leach liquor was used repeatedly for the leaching of arsenic, the concentration of arsenic
in the leach liquor was found to increase continuously although the leaching efficiency
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was diminished. As far as the precipitation of arsenic in the leachate was concerned,
more than 99% of arsenic could be precipitated through the addition of sodium sulfide as
the precipitator while the pH controls resulted in the precipitation of up to 84%.
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Table 1. Chemical Analysis of Domestic Closed-Mine Tailings.
(Unit : wt%)
Fe Si Mg Mn Na Ca Al K

Kwang-Sin Mine 18.3 104 0.89 7.66 0.023 3.79 2.11 1.02

Kun-Buck Mine 11.9 20.6 1.47 0.069 1.44 5.30 6.04 2.33

Keum-Jung Mine 3.44 31.8 093 0.036 1.36 0.81 6.80 291

Da-Duck Mine 5.36 330 0.09 0.021 0.13 0.57 302 1.47

Sang-Dong Mine 10.1 23.5 1.53 0.53 0.35 9.01 4.49 1.62

Yon-Hwa Mine 24.5 11.6 0.46 0.81 0.015 6.13 1.85 0.98

Yu-Chun Mine 2.12 36.2 0.62 0.021 0.45 0.48 4.25 2.62

II-Kwang Mine 5.35 325 0.32 0.085 035 0.14 5.47 2.91

2nd Yon-Hwa Mine 16.0 16.4 0.84 3.03 0.039 12.0 2.41 0.19
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Table 2. Heavy Metal Leach Test by Standard Test Methods.

(Unit : mg/kg)

*Cu *Pb *Cd *Hg *Cr6 -+ **AS
Kwang-Sin Mine <l <l 0.84 <0.05 <0.05 -
Kun-Buck Mine <1 <l 0.01 <0.05 <0.05 132
Keum-Jung Mine 10 4 0.09 <0.05 <0.05 337
Da-Duck Mine 2 2 0.09 <0.05 <0.05 2,450
Sang-Dong Mine <l <l 1.10 <0.05 <0.05 29
Yon-Hwa Mine <l 5 5.20 <0.05 <0.05 336
Yu-Chun Mine 11 35 0.10 <0.05 <0.05 319
II-Kwang Mine 36 1 0.12 <0.05 <0.05 548
2nd Yon-Hwa Mine 4 15 0.04 <0.05 <0.05 3

*0.1 N HC, Slurry Density 10 gr/50 ml
** 1.0 N HCJ, Slurry Density 10 gr/50 ml
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Table 3. Heavy Metal Content in Leachate(2 N HCl, Slurry Density 10 gr/l, 1 hr)

Element As Cu Pb Zn

Fe Al Ca Si Mg Mn

Conc.(ppm) 594 3.6 525 | 282

2583 | 744 | 513 36.6 | *3E-3 | *3E-3

* wt% order

Table 4. Heavy Metal Content in Leachate(2 N H,SO,, Slurry Density 10 gr/l, 1 hr)

Element As Cu Pb Zn

Fe Al Ca Si Mg Mn

Conc.(ppm) 532 226 | 411 *10 346 *10° 633 183 | *10° | *10°
* wt% order
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Number of Step| | NHCI | 2NHCI | 3 NHCI
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4 39.4 63.2 61.5
5 33.8 54.1 74.2
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Table 6. Precipitation of As by the Addition of Sodium Sulfide from HCI Leach Liquor

pH 053 0.80 0.98 1.18 1.47 1.95
Conc. of As, ppm 471.2 471.3 4229 384.4 1443 0.1
Precipitation, % 20.7 20.7 28.8 353 75.7 >99.9

Leach Liquor 2.0 N HC, Slurry Density 100 gt/l, 1 hr leaching,
Initial pH of leach liquor 0.016, Initial Concentration of As in leach liquor 594.0 ppm

Na,S-9H,0 Addition 0.

2 gr50 ml
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Table 7. Precipitation of As by the Addition of Sodium Sulfide from H,SO, Leach Liquor

Sodium Sulfide Addition* 0.0 0.016 0.032 0.065 0.13 0.26
Conc. of As, ppm 350.5 195.7 118.8 69.5 29.4 3.6
Precipitation, % 0.0 442 66.1 80.2 91.6 99.0
* Na,S - 9H,0, g1/50 ml Solution, Leach Liquor 2.0 N H,SO,,
Initial Concentration of As in leach liquor 350.5 ppm,
Initial pH of leach liquor before sodium sulfide addition 1.97(adjusted)
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