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Table 1 Mineral composition and content analysis results
SIETY) (5.88%) BXATH ) (94.12%)
VN i TER 5B
WA /MRS 0.201 Ve 72.92
i 0.078 WA 8.97
GG 0.051 LA 10.39
SRR 0.015 Ean e 0.15
DA 0.005 Btk 1.67
kel 0.001 vl 0.02
T ek 0.003
A 0.001
BT 0.03
T 0.02
AT 477
EER 0.81

M 1 R 20, LR/ R
WIRRAFELE, DR MR/ VAR R
WL 63.77% , 43 AT LEAR W5 A AR s R L 41
N 21.07%, 4 A CEGR AR AR H R s R B
10.03%, AT /ESEFBR AR PEARA . BRARETH
T B R AT R B A ) o A LB 5.13%

MR 3 SR AN, AR S AL K AR 60 mm
b H K N 84.14%, -1mm 5 H X A 11.12%.
3 Ah, B +60 mm KL % 1) 4 A AE X B A,
9 0.18%, HATE ALK KL AL ZEA KR, N
0.22% ~ 0.28%.

1.1.2 W s A Rl B

W% IR VA 2E 0o IR AR TR AT ()92 HE i 3] R
(e A0 A AR B o X SR P A AR P B
PR R WA, %R R
KBRS TR WK 40

* 4 ERBHEVMEERZEE /(D mL))

Table 4 Microbial population composition and quantity of
raffinate
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Table 2 Results of copper distribution among copper deposits

VB I s WamER

WM M 781 0.201 63.77
i 66.5 0.078 21.07

R Gk T 48.4 0.051 10.03
SRR A 49.4 0.015 3.01
PR 63.3 0.005 1.29
k2L 38.45 0.001 0.16
IR 439 0.003 0.54
A 34.6 0.001 0.14

it 0.355 100.00

&3 ARAAEE TR /%

Table 3  Sieve analysis results of low-grade copper ore
KiZl /mm =%  Cu Fe S Au* Ag"
+60 15.86 0.18 2.63 3.25 0.07 2.0
-60+40 18.62 0.24 3.21 3.8 0.09 3.3
-40+20 23.07 022 313 3.61 0.11 3.5
-20+12.5 9.76 023 3.15 3.52 0.11 3.5
-12.5+1 21.56 025 3.04 343 0.15 3.5
-1 11.12  0.28 346 3.79 0.28 5.4
&t 100.00 023 3.08 3.56 0.3 3.44

* A gt

Universal Acidithiobacillus Leptospirillum Sulfobacillus Ferroplasma

1.01E+05 5.44E+05 4.04E+06 7.21E+01 0.00E+01

M 4 g5 AT g0, Wk BT A R E
55 DLW R B AT B (Acidithiobacillus) A1 44 3 12
WE B (Leptospirillum) A &, H Ik & &% b AT

(Sulfobacillus) A7 B4k )5E4A (Ferroplasma)

BEFMREE . MERE, e EMENFE B,
12 REFE

PRI PR G2, $AE 300 mm X 2500 mm
AL, RERHES LSRR %
R, %3S Bk B AT A AR . Wi
T2 b & K BUFE & I pH. Eh. Cu*'. Fe’'. TFe.
HoSOs WEE, RN R = HAR, RH
Wt 77 ot E R b A SR e Ar . B e e,
HUHREERE, 2Tkl Cus Fe FMHHGIGE, R
F#ETEI7 A EAH T 2 1R AR AR L o
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Table 5 Spray system of biological column leaching
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Fig.l Curve of REDOX potential over time
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Fig.2 pH curve over time
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Fig .3 curve of H»SO4 concentration over time
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Fig.4 Curve of copper ion concentration over time
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Fig 5 Curve of total iron concentration over time
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Table 6 Metal leaching results of column leaching slag

after180 days
NHEJEH 5L IR EE L EHE
Cu Fe Cu Fe Cu Fe

0.23 3.08 0.064 2.81 72.17 8.77

R 6 A%, 43l 180d KIAEMMR, MR
JFE VS A 5 AT BRI 2 0.064 %~ W AR IR R R
72.17%, AR R R AR RV AP
£ 2.81%, EIHERIE RN 8.77%, (H Tl
AR, BRI 2 B O0R 1R
ITIGAE— iR E. BIFEMRREGR, XE#E
FEMIEAT 2 IR 9850 5, IERE T 04T,
R, AT 42 B IR IR 45 B A B LS IR
th R AE L
27 BB EHES

ZEE BB MEE. MLA MK LK A2 50 A 5
W, R R A YA & B SR AE S )
FRIEE, R T,

xR EBERTPFHESTIER /%

Table 7 Copper ore characteristics analysis results of the

tailings
. /e Wy R wY @y
R G bk GEE R
WM M 0.001 1.01 78.3 1.26
Hil i 0.068 68.69 68.9  75.50
Gkl 0.014 14.14 484 10.92
GEE 0.009 9.09 51.7 7.50
SEBR AT 0.003 3.03 484 234
iR/ 0.001 1.01 386  0.62
Tk kL 0.001 1.01 44.1 0.71
A 0.002 2.02 35.6 1.15
it 0.099  100.00  0.062 100.00

B 7 I AN, I A I AR B B B 22 180d
R, R FE MR, SRR
ECAT1 9 75.70%, 73 At A2 B B A A o R A o R B
1124 10.92% , 43 AT CE R EN AR AT A 4R s R L 41
N 7.50% , S AGTE W REARAT / MEARAT L S BB AR AT
BRAREIR . B A5 B A A S AR H A o A R L
14 6.08%

3% i

(1) RH R E 8~13 g/l SRR 7~
10 g/L, B A AP LAREERTRAT B (Acidithiobacillus)
e R HE R (Leptospirillum) =5 I HI AR,
XTRLEE -60 mm 84.14% [ A i A7 IR AR Bt AL AR A 4
12 180 d, il BRIE HI AN IR 73 N 72.17%- 8.77%
Al 146 kg/t 1

(2) FEWR R R AT 3 2 DU T =X
e, O ST R 1
AR o5 BV EL A 75.70% , BRERARET A AR s
B LB A 10.92% , Al EAR A Hb AR o R 4R B 51
7.50%, WK 78 AR I 29 TR AL A
W AR AR R 1 — P .

(3) ARYREE 45 v AR A R A B A
R B AEMHER Y RIS BUAE M HE R Tl ik e
PROLEEAL AR o
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Experiment of Biological Column Leaching of a Low-grade Secondary Copper Sulfide Ore
Zhang Xingxun

(Zijin Mining Group Co., Ltd., Shanghang, Fujian, China)

Abstract: The traditional smelting process of copper is difficult to deal with the low-grade sulfide copper

ore because of the shortcomings of high cost, poor economic benefit and low resource utilization. Biological

leaching technology is an effective method for processing low grade sulfide copper ore, which can improve

China's copper resources development and utilization, and resolve the highlight contradiction between

supply and demand of high quality copper, also has important significance can improve service life of copper

resource. In this paper, we use biological copper extraction to deal with a low-grade secondary copper sulfide

ore, after column leaching180 days, the copper grade of tailings was reduced from 0.23% to 0.064%, and the

copper leaching rate was 72.17%.

Keywords: Low grade; Secondary copper sulfide ore; Bioleaching; Utilization



