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Leaching Experiments on the Release of Trace Elements from Tailings of
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Abstract: The leaching of trace elements from tailings of an antimony mine in Guangxi Autonomous Region China was investigated
through column leaching under wet-dry cycling and complete immersion conditions. Simulated acid rain ( pH 4. 04. 4) and river water
( pH 8.0) were used as the leaching solution. No matter the simulated acid rain or river water was used the leachate always showed a
slightly alkaline pH between 7.2 and 8. 0 suggesting an acid neutralization capacity of the tailing. Compared to As and Pb  Sh was
leached out to a much higher extent in this circumstance. Furthermore Sb release was largely enhanced in wet-dry cycle compared to
the complete immersion condition. In contrast As was leached more readily in the complete immersion condition and the longer the
tailings were immersed in water the higher the As concentration in the leachate. The leachate on day 5 and day 10 showed 1-2 times
higher As concentration as compared with the leachate on day 1 and day 2. The leaching of Mn and Zn by simulated acid rain was much
stronger than that by river water and the release of Mn and Zn was more significantly affected by pH than by O,(i. e. the difference
between the wet-dry cycle and complete immersion condition) . Sr showed a high release rate that was not affected by leaching solution
or air-exposure condition. Basically Pb showed a very low leaching potential. In general an alkaline circumstance combined with wet—
dry cycle forms the favorable condition for the release of Sb in the tailings.
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( DST-1000 Savillex
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1 Milli<Q 18.2 MQ*cm)
1.1 (2)
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X-
)
5
N . 10 mg
I mL HNO; 0.5 mL HF
170C 12 h
HF HNO, 50 mL 4°C
(
N . GBW-07404) .
Mn 4.8% . Zn
>20 4.2%  As 3.3% . Sr4.1%  Sh 4.6% - Pb 4. 7%
2.75% 20 ~100 17.53% 100 ~200 <5%.
41.2% <200 38.6%.
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Table 1  Sequential chemical extraction of trace elements in the tailing
I 1.0 ¢ +8 mL MgClL,( 1 mol-L™") 1 h 30 min ; 8
ml, 10 min 30 min 2 50 ml
1 I +8 mL NaOAC/HOAC( 1 mol*L.~" pH =5) 5h ; 8
ml, 10 min 30 min 2 50mlL
I +20 mL 0. 04 mol+L~' NH,OH *HCI 25% HAC 80°C 3h 30
I Fe-Mn min 10 mL 10 min 30 min 2
50 mL
W il 40°C +10 mL HNO;(2 mol+L.~") 80°C 1h 30 min ; 10
ml, 10 min 30 min 2 50 ml
v NV  40cC 10 mg + HNO, . HF
(3)
110 g 30 g
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200 mL 1d 2d 5
1h
10 mL 2.1
pH. EC ( 2)
HCO; . 74.24%
. 1.2.5.10d 7%
2.3.4.6.8.10.15.20,25.35.454d 46 %
1 45 d. (pH
8.0) ( pH 4.0
~4.4). 0
Si0,. ALO,
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3 Mn.
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2 .
Table 2 Mineral major and trace element compositions of the tailing
/% /% Ipgeg ™!
74 Si0, 48.5 Cr 159
3 Al, 05 20. 8 Mn 3648
6 Fe, 0,4 12.6 Cu 290
7 CaO 6.8 Zn 1851
3 MgO 1.2 As 24225
3 K,0 0.9 Sr 86
3 Na, O 0.2 Sh 3224
1 TiO, 0.4 W 760
P, 05 0.1 Pb 4 441
LOI 8.1
99.6
2.2
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100
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Fig. 1

Occurrence of trace elements in tailings
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Fig. 3 Changes of major ions concentration in leachate with leaching time under river water leaching condition
3
Table 3 Leaching cumulative mass and leaching rates of trace elements
/pg 1% /pg 1% /g 1% /. 1%
Mn 7242 19.85 4855 13.31 8559 23.46 4436 12.16
Zn 1 641 8. 87 603 3.66 2175 11.76 1074 5.80
As 236 0.10 273 0.11 371 0.15 328 0.14
Sr 349 40.72 391 45.62 354 41.31 336 39.21
Sh 2682 8.32 3090 9.58 1672 5.19 1464 4.54
Pb 5 0.01 4 <0.01 6 0.01 5 0.01
24
3
3.1 pH
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Fig. 4 Changes of mass concentration of trace elements with leaching time
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Fig. 5 Cartoon showing spatial relationships among stibnite
secondary antimony oxides and antimony in solution in an
oxidized surficial environment and the migration of

antimony from stibnite into water
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