5523 45 1) T EESBEEFIR 20134 1 /1
Vol.23 No.1 The Chinese Journal of Nonferrous Metals Jan. 2013

TEHES: 1004-0609(2013)01-0229-09
S RRENIRT K-S HEZTILZE

i}‘jﬁ:{ 1’27 %ij%’ 1’27 i/}{‘;l 1’27 ?—ﬁ-j‘;{“ 1’27 }@iﬂ)%é\j’

(1. dbsRHRE R ERREE TRE2BE, baT 100083;
2. Jb RS B LSRR S Z A T %, bt 100083;
3. mEHNVEERIA T, EH 650051)

& B WidENSE TRy B EN R R R, IR SEERORR . ORI YR TN S B R
A, 25 R —1 mm (ORI IR BB T RAT G, B a8 R AT N 19~47 5 A
HEORRIAE S HBIE R B R IR BRSO R, BhiR/ N T 10 mm i, 3518 REBERAAI KT8 0, 2k
BRT 10 mm i, B35 REBHE R R TR I, 3)a, FEHCRAAKIE—0 2 T E8%—1 mm R Bkl T
FEABEFER M, B +1~—5 mm F1+5~-25 mm PPEHEAT 20 G 30HE . 40 IRIBRINHER 2. SRHIL L2, wiE
(K535 R BOE N R 1Y 8~50 1%, ZiER AR BT 10%IR 5 5] 63.98%, {fi& & e AL S8 158 I MR .
KR Ml RBEN: HER, K- BB

hES %S TD85387 XHERFRERS: A

Craft of wash-classification of heap leaching used in
high-clay copper oxide ore
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Abstract: The factors which affect the permeability of high-clay heap were analyzed. The laws of permeability affected
by particle nature, particle structure and gain size were discussed through room experiments. The results show that the ore
particles with size of —1 mm play worsen effect on permeability. After removing these particles, the coefficient of
permeability will increase by 19—47 times; exponential function relation is also found between particle diameter and
permeability coefficient of permeability. When the size is less than 10 mm, the permeability coefficient increases slowly;
when the size is bigger than 10 mm, the permeability increases quickly. Finally, the craft of wash-classification is brought,
which is consisted of that the ore particles with size of —1 mm are in tank leaching and agitation leaching, the ore
particles with sizes of +1— —5 mm and +5 — —25 mm are in heap leaching with classification dump and partition liquid
arrangement. After the craft is used, the permeability coefficient of heap is 850 times as that of crude ore, and the
comprehensive leaching rate increases from 10% up to 63.98%. The high-clay copper oxide ore is leached successfully.
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Table 1 Chemical composition of copper ore (mass fraction, % )

Cu Fe MgO CaO
1.013 11.28 1.35 10.68
Si0, Al,O4 S Zn
47.78 7.62 0.46 0.198
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Table 2 Phase analysis of copper ore
State of Cu Cu grade/% Distribution/%
Combined CuO 0.228 21.13
Free CuO 0.452 41.89
Active CuS 0.089 8.25
Inertia CuS 0.31 28.73
Total Cu 1.079 100
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Fig. 1 Particle size distribution of ore sample
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Fig. 2 Schematic diagram of falling head permeability test
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Table 3 Log sheet of osmotic coefficient of different particle

size

Particle size/mm Osmotic coefficient/(cmh ")

+1--5 463.11
+1--2 160.33
-1 26.12
—0.6 29.68
—0.28 0.44
Raw 49.05
+1—--25 944.95
+2—-25 2 336.64
+5—-25 3722.54
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Fig. 4 Water physical properties of clay particle surface in
different states: (a) Solid or semisolid state; (b) Plastic state; (c)

Flow state

B RORL 2R S K BEAE R SR, I
KRB P AN B BB BN IR T B
LR K I TIOR8 — K B XULR KB
J8, AEFERIEG R DT, ERBIERK. #it
WK I, AL ARz FLRREE AN, BRAG E K
izl FLRE: LA Gk B B B R
A= AR IR ST, Xt 2 e i BBV E 22 1
—AEEEN .

3.2 FhRiEHIX S E RSN

B HEIRIRURL 45 4] 2 i N HE PR JIORE R FL B ) 24 1)
AHECHES LA S JSURL B) PR R S5 AE 256, Hoh I FLER
SERR BB, LR KN B Lo A e
BB RSB REE . B, R ik
SERE BT N R, IR AR B
SR AL OB A HE B BBk 5 1 T LAy 2K R 3 4 B2,

1) HRLgify

PR S5 R R R MR A R, FLRHIE 2
RORCRLAT R /INARARL,  FIORE BT BRES 0, B4 AR
WS, AT LLBEANTE . SRR A FLHES, R DA
FRRLEE R 5y Sk R B RN A (L 5).

2) WEEIRGE

R MERPRH BRI KRR T 5 mm) A BOK T
T0%IT, A0 RURL LA A A MEAR, - 40RHE AN
REIHIR] P 2 BT, A 38 4 A K RORE ) Js i B S22 A
INFRLIEAAN R SZ B A, R HE R A RALBRPE, 5k,
XL i AT S AR AT V) R LA 6).

3) S

B HERPRUBURLAAAA 73 0N T 30%I0F, RHRTRCAT B
Bty E, R RIA LR, — ALY
BIEEEAROLIE 7)o HUBRAA TR BT 30%F1
T0%Z B, 5 HE 1) 22 R P RIS R 1 e 40 ek
LA A,

4) A AN B L5

ABERG!"™ IR g th 26 (K AR, 4 F0RL 1) 45 4
Iy WIR: A IR B MY, A RS A A rh el ok
L%, Fookr e 2 ) R s AH X 5eBE s 1T B RO
A AT G BURLAE R 2>, DR, 0k R il £ 1)
N LT R (L ] 8), SX UK H Rl Al ROk 75 B
AR, TS EALERIETE . E A T EER I ORI AE A A
rh,  REANIOREA A 7843 2 iU A, A R R AN
. BA B RERIRR AR G R rh, A 43 R
P, AT PR AR, e O A L ot
WLl D, T AEAN RSN JA] FE e BORE (R 1 T e —
SETGHE N A (LK 9).



F23 1

EA, A EE A K- YRR T 233

Bl 5 RHEAR R R )
Fig. 5 Single particle structures of dump leaching system
(a) Loose; (b) Closely packed

[12].
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Fig. 6 Cellular structure of dump leaching system
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Fig. 7 Surrounded structure of dump leaching system
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Fig. 8 Particle size distribution curves of particle structure

types A and B

Skeleton
particle

Loose particle

B9 BRRSEHH: 2R

Fig. 9 Schematic diagram of blockage of particle structure
type B
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Fig. 10 Schematic diagrams of preferential flow in coarse and

fine particles
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Fig. 12 Schematic diagram of dump leaching with washing and classification
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Fig. 13 Schematic diagram of classification heap and partition liquid arrangement
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Table 4 Permeability coefficient of different size fraction in heap leaching

Raw ore Washed ore with +1— —5 mm in size Washed ore with +5— —25 mm in size
Leaching time/d coeiIT)iecI:Ithb(iiIiltl}']hfl) Leaching time/d coeiIT)iecI:Ithb(iiIiltl}']hfl) Leaching time/d coeiIT)iecI:Ithb(iiIiltl}']hfl)
1 57.6 1 468 1 3133.6
2 50.4 2 464.4 2 25259
3 46.8 3 454.5 3 24575
4 432 4 446.4 4 2273.6
5 36.0 5 432.0 5 2196.0

Bl 14 KU )n e R R

Fig. 14 Surface of dump after washing-classification
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