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Column Bioleaching of Tailings from Copper Mine
and Its Leaching Kinetics
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(Key Laboratory of Solid Waste Treatment and Resource Recycle, Ministry of Education,

Mianyang 621010, Sichuan, China)

Abstract: Valuable metals were recovered from tailings of a copper mine by two-stage column
bioleaching. Effects of pretreatment acidity, inoculation quantity, loading mode of tailing and waste rock.,
and particle size of waste rock on copper and zinc leaching were investigated. The results show that copper
leaching rate is 30% above regardless of change of inoculation amounts and pretreatment acidity. Leaching
rate of copper and zinc is 38. 8% and 87.45% respectively under the conditions including pretreatment
acidity of 5% dilute sulfuric acid, inoculation of 10%, and particle size of waste rock of —2 mm. Permeability
of column is not effectively improved by different loading methods. The results of kinetics models of copper
and zinc leaching in column leaching system show that leaching of copper and zinc accords with internal
diffusion control model.
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Fig. 1 Effects of pretreatment acidity on leaching rate of copper and zinc
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Fig. 2 Effects of bacterial inoculation amount on leaching rate of copper and zinc
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Fig. 3 Effects of loading methods of tailings and waste rock on leaching rate of copper and zinc

2.4 EANE

%% LW-2600, LW-2640, LW-2660 f1 LW-
2700 MYE A RESRIRIE 1+ 1+ 1« 1 IR A UK 4 4
BREAE T A —2 mm BLRAE S BT +0.63 mm
BLAE . FE 5 V0 1 B 2 004k B8, 9] b pH o 2,
BeRhid 100 M 55 N o 25 5K X SR 39 1 A ik
Wiz S S5 R L 4, IR 4 AT UL, IR R
RS AR IR EAR K. BT K
B R (90 dJ5), —2 mm Ffl+0. 63 mm $i 2k
JE AT LR A RE R ARR S B 27, 22 0 20. 4204,
R 180 d J5 . MR 3 43 51k 38. 80 F1 25. 24 %05
55T By B2 g A, BEIR 4 S 60. 69 %0
63.05% , 32 11 180 d J& , BEi %43l Ay 87. 45 Y6 Al
81.72% ., W IWLBEF FE N —2 mm WK A LE A FEHE

AR T4 VBRI . — 2 mm 1R A 45 4 RE AT
REIE TR E AR Al ST AT NS |
T2 Sk D AE B O W S A R AR AR ] R
+0.63 mm KPP Z KR ALE .
W2 WG\ ) 3k 2l o BE DL 25 B 7 AR T AR L % R
RS, SERT SR g2, F 1T pH &
15 R OR ) H v BE BN R R Fe® T A
5y R KA UL SO » S BOR I T Fe' vk B R
A 122 1 VR P AR 3R R o At R A
2.5 XRD Zr#iFsh hESH

X 45 R r g iR i 34T XRD 408, £ B
N 515 T v T YRR AR A AR AR 328 R Ak I S Y
W SRR AT XRD %X} 4, 45 SR 0Kl 5
FioR .



2020 57 9 1)

a4 E QR ) (http://ysyl. bgrimm. cn)

¢« 85

40

(a)

5T BB

S BB
35+

i

—a— 2mmEASEE
—e— +0.63 mmAiZ KA

1 1 1 1
80 100 120 140

Tl

2.8

55T BB EH =

—a— 2mmEAGES
—e— +0.63 mmbr AT

1.6 1 1 1 1 1
0 20 40 60 80 100

B/

120 140 160 180

1
160 180

A%

90

ER NI S PTBL

80

70

60

W
=)

'S
(=}

0
(=]

553
(=}

—a— 2mmEALGES

10 —e— +0.63 mmbi g JE AT

90 120 150 180

5 ) /d

51 BB ER W1

(d)

600

550

500

450

400

350

300 —a— 2mmEALE

—e— +0.63 mm*ﬁé&%ﬁ
250 1 1 1 1 1 1 1 1
0 20 40 60 80 100 120 140 160 180
2 ] /d

B4 HEXMEFEEFRHENZD

Fig. 4 Effects of particle size on leaching rate of copper and zinc
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Fig. 5 XRD patterns of tailings and two-stages leaching slag
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Fig. 6 Leaching kinetics of copper and zinc
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