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Table 1 Laboratory instruments and equipment
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Table 3 Content of heavy metals in the sample mg/kg

=T Cu Zn Pb Cd
A 142.773 277.038 469. 703 30.615
)==%7n 228.043 668.773 164.102 41. 89
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Table 4

983. 047 64. 838 20. 037

Leaching concentration of heavy metals of mining

waste rock at different pH values mg/L

4@ pH=2 pH=3 pH=4 pH=5 pH=6 pH=7

Cu 0.256 0.256 0.163 0.133 0.102 0.071
Zn  0.363 0.345 0.031 0.054 0.066 0.210
Pb  8.944 0.210 0.254 0.309 0.361 0.706
Cd 0.537 0.187 0.152 0.083 0.066 0.049
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FUN R R B Cu.Cd KR H ¥ B
& pH B3Rz i/ . A pH=3 i, Cu ¥
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I, Zn iR R 50 ik B2 SR B i R AE 0. 363 mg/L. 7
pH<T4 If . Zn By B W BEE pH A3 K m 2
Wi/ A pH=4 I, Zn B3R H 5T e R 38 3] die /s
{E 0. 031 mg/L. 34 pH 4k £E 1 R, Zn ST R Y
R W B B . 2 pH=2 I L Pb AY R Y
R LA B d R AH 8. 944 mg/ L. Bl Pb #YIR I
Jot e e B Bl p L fELHE R T LG T L Y pH =3 1
Pb {35 57 i B T i 2 AR 0. 210 mg/ L,
SRJE Rl pH 3% K218 LTt
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Table 5 Leaching concentration of heavy metals of flotation

tailings at different pH values mg/L

4/®/ pH=2 pH=3 pH=4 pH=5 pH=6 pH=7

Cu 0.302 0.318 0.256 0.163 0.163 0.133
Zn  1.274 0.066 0.073 0.093 0.129 0.254
Pb  5.470 0.309 0.309 0.426 0.436 0.706
Cd 0.862 0.461 0.328 0.301 0.155 0.041
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W RS K, 78 pH =3 i, 3= i 5 i B ik 3 i
KAE 0. 318 mg/L. 76 pH>3 i}, ffiZ pH fgkLiig
R S JB R R B T/ N, P Zn JC R R
i B R pH 3 K SN S 1 R 7E pH=2 B}
Zn (B BT BE IR SR RME 1. 274 mg/ L, Pb 112
H R MR S A B R KA 5. 470 mg/ L, 24 pH=3 i} .Zn
[ 1 JoT e Tk B U U B 22 0. 066 mg/ L, Pb (13 i
FrE B N FE R 0. 309 mg/L. fig pH Hy4kZ K.
Pb.Zn (35 H J5t it v B 20 Wi 18 K. Cd 1 10 o o ik
JERE pH AT/, 24 pH=2 I, Cd {32 H BTt
WA B B R iR R 0. 862 mg/ L.
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Table 6 Leaching concentration of heavy metals of cyanide

waste at different pH values mg/L
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Heavy metal dissolution rate of solid waste %

Table 7

JtE pH=2 pH=3 pH=4 pH=5 pH=6 pH=7

Cu 10.251 12.473 8.616 8.369 7.074 5.406

Zn 11.817 0.111 0.102 0.228 0.463 1.249

Pb  3.683 3.286 2.733 1.599 1.599 1.939

Cd 0.726 0.418 0.373 0.351 0.326

MR AN ] 4 S ) T R R, T L
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B2 pH B3R, Zn JUE IR H RS A T b
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JE B K Fa sk, 7E pH=2 B, Pb (435 ) 5 5 1k B 3k
F e RAE 3. 683 mg/L. 7£ pH=5 i, Pb (3= H it
W F f/IMA 1,599 mg/ L. 4k S84 K pH, Pb (1912
TR B AT BT T, Cd R 3E R R vk B R pH
fRy 3 R — ELw /N, 24 pH<T3 J5 . B % pH M3 K,
Cd ¥t T o v B 9 ARl B 8 2%, 4 pH =2 B,
12 0 0 R f R 0. 726 mg/ L.
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) 4 R Y SRR HE R EE 6 R 1 pHL (i A TR
B p L (A AR [ ph T R I H SN 1 ST J5 S PR ¥
Wb H G g T AR 4 RN B A R T 4
JE A3 HT B L, B4 R AT AR, 24 pH
B v H MR K, 5 308 1 38
] 5 V% Hh 4 JE 0 O il E AT AL AR R AR pH Y
LT . B4 8 WMIE SR vl e & 4 s, Bk ik
MR BB ARFEN AR ESRS
T 11 v 3 i 3
3.5 BREYMESETRSHFMHLE

N 4.3 5.5 6 n] LLE HFUL R i R
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w5 ot&E pH=2 pH=3 pH=4 pH=5 pH=6 pH=7

Cu 1.7931 1.7931 1.1417 0.9315 0.714 4 0.497 3

Zn 1.3103 1.2453 0.1119 0.1949 0.238 2 0.758 0
A

Pb 19.041 8 0.447 1 0.540 8 0.657 9 0.768 6 1.503 1

Cd 17.540 4 6.108 1 4.964 9 2.7111 2.1558 1.600 5

Cu 1.3243 1.3945 1.1226 0.714 8 0.714 8 0.583 2

Zn 1.9050 0.098 7 0.109 2 0.1391 0.1929 0.379 8
2208

Pb 33.3329 1.8830 1.8830 2.5959 2.656 9 4.302 2

Cd 20.577 711.0050 7.830 0 7.1855 3.700 2 0.978 8

Cu 3.8393 4.6715 3.2270 3.1345 2.6494 2.024 7
A fp Zn 12.020 8 0.112 9 0.103 8 0.231 9 0.471 0 1.270 5
JE# Pb 56.803 150.680 242,151 224. 661 524. 661 529. 905 3

Cd 36.233 020.861 418.615 617.517 6 16.269 914.423 3
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Heavy metal dissolution characteristics in solid waste

of silver mine in Hubei province

MEI Ming ,LIAO Jin-yang
College of Chemistry and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: To investigate the impact of leaching concentration of heavy metals in soild waste on environment in

the acidic condition., variations of leaching concentration and leaching rate of heavy metals from barren rock, tail-

ings and cyanide residue in a silver mine of Hubei were studied under different pH values by sulfuric acid nitric

acid-leading toxicity experiment. The results show that the leaching concentrations of zinc, lead and cadmium

are highest at pH=2;the leaching concentration of copper in barren rock is the highest at pH=2,and it is high-

est at pH=3 in tailings and cyanide residue;leaching rates of heavy metals of copper,zinc,lead and cadmium are

higher at pH=2. Leaching concentration and leaching rate of heavy metals are not proportional in different sam-

ples. The release of heavy metals of mine soild wastes has a impact on the surrounding ecological environment,

which needs more monitoring and management.

Key words: solid waste; heavy metals; leaching
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