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Effect of particles sedimentation during leaching on
seepage characteristic of copper dumps
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Abstract: Based on the effect of particles sedimentation during leaching on the seepage characteristic of copper dumps, a
mathematic model describing the law of particles sedimentation and seepage in dump was built. The theoretical solution
of one-dimensional model resulted by finite difference method and a simulation test was carried out to validate it. The
results show that the particles sedimentation decreases the porosity of dump and increases the resistance of seepage. To
keep a fix flux and fluctuant pressure, the particles would deposit within the 20 cm zone along the streamline, and the
flow pressure increases with prolonging time. On the other hand, to keep a fix pressure, the flow velocity also decreases.
This indicates that the permeability of dump was decayed. These phenomena are identical with the facts of dump leaching.
So it is important to take technical measures to prevent particles from depositing for improving the permeability of dump
and increasing the metal leaching rate in practice.

Key words: particles; infiltration deposition; dump; seepage characteristic; mathematic model

BEAE TR AU IO BRI ARG 2 eSS AN R, RS EIEZ M 2R
HRI B, TR LA MRS RS R AR R R, R O LR 2
FON TR B0, ek L3 R R IR B SRR VI, BRSO s e s E g e sk
HABRARINT B A Lt TR AT A S 370 O R o A 78 1AV 2 3 W7 BTG R ol R

EEMB.: HEE LT MR Tt B 55T H (2004CB619205); [ SR Q1 F AR 78 By 10 H (54321042); 1 KA th AR R 7 5L 4 9 Bl H
(50325415);  [EIZK I ARFL = 5L B B0 H (50574099)

Wis BEA: 2007-04-11: f&iTHHA: 2007-07-02

BIEE: IR, SR, LaTsdAs: Wik 0731-8830851; E-mail: zhywang@126.com



HTAEE 12

EMa, &5 BRI IEDIRUE X 00 HE 378 s P R e 2075

M S RCR AN G R MR o BREUBUR SEATR ™ &
Pe sy & B A I AL SR AN RO R TEAS DX HE
(U7 SR g AR 5 NG e s e 1L G AL ST 2
Z AU BUB TR PRI, T B R AEIA R 5
PIE R I T ), TRIAE AT I TR s 3 Aok
RO A5 S O, TR s R )
BT fa e .

TR LY, BB IR RS S T
BACRATIRIE W, S A RURE B R AR HE )
IR, BARHEAR I FLERR, R af AR B K=
FEHEMBIENE AR R 2R, 26 F U e YERT e
REIT RS UE R HEAR KR FEAE AT, X A0 Uk 7 M A
Hh BE EINIE S S e U S O HE i s v
LW SEA 2 o AT A AW ARB) 0y 27 2
N BTF RS TR A AR, R s ok
v DU HERSLIUR SIS BRI OR R, BGRR
HEZ BN BAT R o

1 BFBALSRMRAE

11 BiEBAUTREH

P T e R R ORI AR S EAE T, AR K
ZAEPIEHE L3 S, BORRORN A R AEHE L3
U5, R HE L3 BIBE R AN, W RBIE REOR
Ly N b o7, N L NE 48 P P w1 V]
T RIORE BORS T-AE/K A IIE R, AT e bl A HE A4
FUBRAT R, T T A A B BT M A
HUORAEARAIS, P REAEJRERUTIE T K

Hb R KB S R g R U M, R URR S
FLRLBRE RS I DN o BT ATAE — B /N Bl
(vip)s  BRGHCAHFSORE LU TRR IR I L 2 v<<wgp
I, [ ARROR AR UTR, ZEBREE AL YTRR Y3 N, B
BRI IR R viep B A 11

TESS AR BN 4T N, s S i R bt
BN (1 N = 7 (9 = S 8 s [ L e
DURRBIEHS, TSR AR, I, IR
I, G SR AN o S ANER 2 VS B (R i T
Al 8- 2006 o8 Ak 730,

1.2 BiFPRLSEITARNE

B VBT RS (1 A T ORI SR TR S R HE 37 11
T FE A FH AT VA 45 A 8T AR AR R 1K 38 A FIBURL DT
VE, ORI IRAS IR ) 32 R I AR B A
BT B i S5 A F D IR o A MM £ 3

Bty WAFEAERIZ I LLE W B i s R, /2
W IE P EOR AR S5 0 S ALBRZ 1 s, AN fEHE +
RSB R A . XN ZE LI T 3 M
HOTRERERR, W BRI wIR IES)
A TTREREIRBIB IR ITFE -
12,1 BIBEIsB I

BRIV B RN p = p(x, v, 2, 0, HELI51
LR N g = (x, y, z, 1), HEIFWAFE B AR
Jo WA Z AL AR T 2# BRI AR B X 45k
WIEICICh 0, ik + 37 I FLBRBE A A W AR 4k, B
CL, FEVANHE 137 i sl () B F B T 2 DL 4k
PETTHE:

0 0 0 0
a(PVX)Jfa(PVy)+E(PVZ)——E(,0¢) )]

X v v v RN EIRRAE x ys z 7 EE
TR SE 5 .

2 .=, ¥, z, ) NV IAARTR 320, B ERLAY A4
R W FETAF P o AR AR o AR e v VR PR R — [ —AH
PEFT, WA
P = Putes(pspy) )
Kb po NETFHIBAR R, ps BT ] AH 2%
i

R¥ py M ps fEIRBNIEFE R E R, FR)MR
A (D14

0 0 0 0
a((stx)+5(§sty)+g(¢svx):_5(¢s¢) (3)

3B ST AR M P SRS T
122 BIFRUTEshA T

T4 BURR P BT T, MU N T i S T
BRI IR DITE, TR B IR HE L3 FLBR R I
VAP [ AR (P9 P B L, TR Uk
ms:m(x’yszs t):psKeffAV¢(os (4)
A mg AT IS 1) N TUE Sk 1) A S0 T S Koy
AERMUTTE R, SEBILRER I, AV g Hir
BRI ARR . T R OR PR R R Y,
N FLBRAAR R F AR SR AR, R

oy — o9
ms —,sts —,OSAV 61‘ (5)

KRG RAR @), 152 e BiF Ryie S EHEA
FLB R B &R 7R
¢

YK 6
ey off @ O (6)

1.2.3  BIFB T8 i
AT HE L3 RE I B ARk, gk 2 E



2076 PR R AR

TEHEMR B AR, RiAR/N T 5 mm i Lt
BI(Ps) KT 30%If, ZIEMERRKRBC, Pk, fFt
TR 2 22 e A AEMEAR I 50, ARk S 56 RO e S
e HE L3 BB RAT S Darey B4R, KL, BiF
WAEHE 135 T B AT F Darey 2R, Bl

k dh
v= A (7
X h AR TRHRE KR w ez
KitE REG kW2 AN TNBIER .

EKIB IR, eSS R o i
TRIFIRINN A, 20 ISR kg~
1. #f Carman Ml Kozeny N5, Z AL RHKNBIER
TR AT FLBRE pFIFLBR I LE R A a, 3R
7~

k==% ®)

X CHEEL a, HILEREERTRL, B EAARK
(7) RIS BB 7 WAE 22 FLAY JR A R385 7 F
#> dn

c=-c2_ =2
2 d
v

€

2 SCIGIGE

21

N T IRUFBCARTI R YE, BN dEiBiE
S . Horp— O E R A KL, 5 U E K
ARSI . SIS E N FATOHE], RSN
e ARG WERS, B LRSREH B
MLBEESHIVE, MERGAFRER. P, &F. H
R Bk,

S AT FH A ORI 1 A0, R B A i 1)
SRR N dso= 0.3 mm, ANBEIREN C,=2.5; %
PO RS - AR A, JEh RS LR RN T 74
umo ETFBRIIARRR Sy 80 ¢/L. My Bij 1EBTF At
RO RYE, AEIRBIAT AN T, BT R
PR ) [ SIS0 AT IR AR FLBRBE (@ o) T 1A 15
PEEICORIE R, R DL A B 2ok . Al
AHERALBR IR LR TR @, wIRR P BRiAe . 1A FLBR L
FRSRL P34 B SRk A B3 TE B T /KB 3% St ] A
MR IVIERBIE R koo T kov do A a, Ji7,
A HZRO) RS C. % 15 IR )G
ZHUA, So MIIOFERBARITR, | HREKE.

2007 ¢ 12 A
x1 SURZHH
Table 1 Parameters of test
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Fig.1 Flow pressure distribution along streamline at fix flux
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Fig.2 Curves of flow pressure vs time at different positions
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Fig.3 Curve of flux vs time at fix flow pressure
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