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New techniques of bacterial leaching in large dump of copper mine
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Abstract: In the process of material in dump by L-SX-EW, leaching is the weakest link. The paper analyzed the
question existing in the current technics of dump leaching, explained the rule of heat transfer and oxygen tranfer in
bioleaching, offered the new technique of pipe pouring leaching, and cased the two mine example to illuminate the
design principe of new leaching technology used in four different kind dump. Studies have shown that the cause of
weak permeation is weathering and compacting layer on the surface of dump, the influencing factor of bacterial brea-
ding and leaching effect are lack of oxygen and large varing range of temperature in dump. The core of the accelera-
ting leaching technology are the level penetrating mode instead of vertival one, suppling oxygen by artifical draught
and controlling temperature in dump. The new technics can raise the fraction of coverage of solution from 30% to
95% , meet the oxygen demand of leaching reaction, control temperature bewteen 15 C and 40 'C, increase lixivium

density to 2 times, enlarge yield to 3 times, and heigthen profit to 3. 8 times of the old one.
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Table 1 Variance of pyrite content by oxygen

consumption of leaching unit mineral

Ratio of pyrite

to each mineral CusFeS2 CuS CuzAsSs  CuFeS2
0:1 0.90 1. 00 1.75 2.00
1.1 2.65 2.75 3.50 3.75
2.1 4.40 4.50 5. 25 5.50
5.1 9.65 9.75 10. 50 10.75
100 1 18. 40 18.5 19. 25 19. 50
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Fig. 1 Sketch of coordinate process of spraying

on ground and pipe pouring in dump
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Fig. 2 Sketch of water curtain laying

around leaching area
1 —Pouring hole for water curtin;
2 —Pumping hole for water curtain;
3 —Pouring hole for leaching;
4 —Pumping hole for leaching;

5 —Leaching zone; 6 —Water curtain zone
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Fig. 3 Sketch of leaching pipe layout

in dump being on active

LA . O TAEF L, /KI8 %8 K R 7 %,
HAG A 5 HE T3 —3, w3 o

AL, BT R EH TR TR B
HBESESS, ©FRE— 4T RS
E, MIE¥ A PVC & . &SRR E HAN 50 mm,
FEANSLWWIE T J7 10 m AR, MR DI N
0.4~ 0.5. MM RE HA N 25 mm, AL TH 4> #i
1~ 2 mm/NML, FEAEE BN 1L .

TERMER IR AL, ] 22— R A A H e %
RME P B EAT SN, 5 LY ) R
TE TR HERR . T 40 C, it i K3
M Ibk B BN PR W B PR o, 8 SO 7 AR T A
N R HE, B RGE AR E N RAE .

25

7 R ARIE TR

DAV HER ) ), 3HATHTIH L 24 5R
Frxtbl, PA—ANRH E oo E oy FEAE, TN 500
m X500 m, = 80 m, T &5 %% 75 Wl %2 2 fr

R2 O LEWMAE I T ZHX

Table 2 Forecasted economic benefit of new technology contrast with old one

Lixivium

Ore

Extraction

Index : Ore ; i ; -1 Coverage Leaching Extraction
consumption/ del % concentration/ capicity/ yield/ a catel % effienct/ % ratel %
name (10%1) grade (g* LY (m®» b~ 1) 3 -ffienc 5
New technic 5400 0.15 1.0 312 2 000 95 18 90
Old one 5400 0.15 0.3 312 600 30 10 90
Difference 0 0 0.7 0 1400 - 65 8 0
. . . . Cathode . . .
Index Electrodeposit ~ Deposited Production copper price/ Gross output/  Unit cost/ Gross unit/  Gross profit/
name rate/ % copper/ t cycle/ a ) fp = .. (10*yuan) (yuan* t~ 1) (10*yuan) (10*yuan)
(10%yuan®* t” )
New technic 99.5 12 404 6.2 2.4 29 770 18 207. 8 22585.0 7185
Old one 99.5 2078 3.5 2.4 4987 15 060. 0 3129.5 1858
Difference 0 10 326 2.7 0 24 783 2735.8 12 848.0 5327
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