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Table 1 Contents of main metal elements in coal gangue

As Cd Co Cr Cu

Mn Ni Pb Ti Zn

10.75 1.56 77.68 409.61 128.73

80049.65 919.14 223.35 11.62

1470.38 330.51

T2 BAAEREST /%

Table 2 Particle size distribution of coal gangue

Fife /mm +5 542 241 -1+40.5 -0.5+0.15 -0.15 it

ditl /%  49.12 39.45 4.63 5.34 0.86

0.60 100.00
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Fig.1 Concentration changes of heavy metals in coal gangue
leaching solution at different pH values
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Fig. 2 Concentration changes of heavy metals in coal gangue
leaching solution at different temperatures

33 RELXTET AP EERREIT AN
10 f & )8 1, As FIINi R A6 e B 3 (a)~(h)
A gE B T 4R AT A Cos Crs Cus Fes Mn. Pbe
Ti A1 Zn B 30 [ LG AR A4 00 5807 5 33 HE R ) AR 4K
o IWEHET LUE H, BE RS i 3E Ok, AT
£ Cov Crv Cus Fes Mn. Pb. Ti Fl Zn [ 8
BB EIR R R K& . Cov Crv Cu. Fe.
Mn. Pb. Ti #l Zn 7€ & [& LL =100: 1 L/kg i (¥
BALAL T B IR HY BN 0.00152 mg/gs 0.00080 mg/g-



0620

s =gl

0.00631 mg/g. 0.24231 mg/g~ 0.02253 mg/g- 0.00070 mg/g-
0.00032 mg/g 1 0.02273 mg/g, 7 Wl & W [ bt =
5: 1 L/kg X5 R 43 @12 HIM BE Y 3.28+ 13.38+ 7.44.
12.69+ 3.75. 16.87. 21.97 F13.88 fifo %f Cov Cr.
Cu. Fe. Mn. Pb. Ti Ml Zn JG & ) ¥47 i 237 H
BT RR R T E 0N, &R ERARWE T
& &I RAL T ER HEH AR EEER
(p<0.05) o M 7045 53 B ] L e 2 35 s i oL A
A Cos Crv Cu~ Fes Mn. Pb. Ti flZn JCEH
R R, YA B B 2 OO LA o B AT A 1 4
JEIR B R Li 2 AR Lo AT
A Hh 4 S R TSR A FH AT B I AR S B A
BUH A D¢ Mo R R 384 A ) T AR IR H
G JE B TR, DT v ] T A% B
B AR S R B o B H

EH T [ Lt P 4 K0T BIF 7 DX ) AT 4 S
A R ORI, I R
MEZE, AR RESE, MEFA
J2E B AT () 7K A 5 g8 ek s T T B S G BEAR,
PR A b ) 2 JR IR AT NI 2 B AR IR B R 3R 5
w25 RS2 pH (A AR M SR ie 45 3, AT LB
T BB R & ORI B 2 AR X A A
27 4 JeB R TS B I B o

0.0010
0.0016
0.0008
~0.0012 )
i 70.0006 -
‘5&00 0008 £y
s . %.0004
3 o]
0.0004 0.0002 F
0.0000 — . . . . — 0.0000 L— . . . . :
100:1 50:1 3031 20:] 10:1 5:1 100:1 50:1 30:1,20:1  10:1 5:1
LS (Lkeh) LS (Lke)
(a) Co (b) Cr
0.008 0301
0251
0.006
_ <0201
0 =
500'004 %“0.15 r
£ 3 o10r
30.002 =
0.05
0.000 0.00

100:1 50:1 30:1 20:1 10:1  5:1 100:1 50:1 30:1 20:1 10:1 5:1
L-S'(L kg L-S'(Lkg")
(¢c) Cu (d) Fe

2021 4
003 f 0.0010 [
0 0.0008 |
2 002 T 20.0006 -
E001 T 5
= =0.0004 |
=001 | &
oo1 F 0.0002 |
0.00 . . . . . . 0.0000 Lt . . I I h
P 100:1 50:1 30:1 2010 10:1 s 100:1 50:1 30:1 20:1 101 i1
LS (Lke) LS (Lke")
(e) Mn (f) Pb
0.0005 0.031

0.03-

Zn/(mg-L™")
°
e

4
=)
T

0.01F
. . . . ‘ 0.00L_ , ‘ , . \
100:1 50:1 301 20:1 10:1 5:1 100:1 50:1 30:] 20:1 10:1  5:1
LS (Lkg") LS (Lkg")
(g) Ti (h) Zn

3 ARIRELE T RERPESRRAMRERHET
Fig.3 Changes of leaching quantities of heavy metals in
leaching solution under different liquid-solid ratios
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Fig. 4 Concentration changes of heavy metals in leaching
solution at different times
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Fig. 5 Concentration changes of heavy metals in leaching
solution with different particle sizes
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Leaching Behavior of Main Heavy Metal from Coal Gangue in Panzhihua
Region
Luo Liping', Liu Yingdong', Fan Liangqian®
(1.Technical Innovation Center of Rare Earth Resources of China Geological Survey, Institute of
Multipurpose Utilization of Mineral Resource,Chengdu, Sichuan, China; 2. College of Civil Engineering,
Sichuan Agricultural University, Chengdu, Sichuan, China)
Abstract: In order to study the releasing mechanism and the environmental effect of heavy metals in the
coal gangue of Panzhihua, the metal leaching experiments were carried out under the conditions of pH value,
ambient temperature, liquid-solid ratio, time and particle size. Results showed that the leaching concentration
of Co, Cr, Cu, Fe, Pb and Ti were significantly affected by pH, ambient temperature and liquid-solid ratio of
the extract, and low pH, high temperature and high liquid-solid ratio were favorable for the leaching of Co-
Cr. Cu. Fe. Pb and Ti. Leaching concentration of Mn and Zn were significantly affected by pH and liquid-
solid ratio of the extract, but not obviously by ambient temperature. Leaching concentration of thin samples was
higher than that of thick ones, but the proportion of thin ones was low. Proportion of -5 +2 mm particles was
high, and their leaching concentration were high. Most metals in coal gangue (Co. Cr. Cu. Fe. Mn and
Zn) have a long release duration, but the leaching concentration was declining with time increasing.
Keywords: Panzhihua; Coal gangue; Leaching study; Heavy metal



