
pH

(Pulp) pH L16

μm % g/t

L18

μm % g/t d pH

± ± ±

E-mail: minmabd@modares.ac.ir *

;Luna & Lapidus,   2000;   Sandenbergh & Miller,   2001;   Bayat et al.,   2003)

(Dai et al., 2005;Gamini Senanayake, 2006 

Elsener (1846). (Costa, 1997) Crown mine

(Gupta & Mukherjee, 2000)

(4Au + 8CN - + O2 + 2H2O    4Au(CN)-
2 + 4OH -                                       (1

4Ag + 8CN - + O2 + 2H2O    4Ag(CN)-
2 + 4OH -                                       (2)

 Gupta & Mukherjee, 2000;)

(Senanayake, 2006

2Au + 4CN - + O2 + 2H2O    2Au(CN)-
2 + 2OH - + H2O2

                      (3)

2Au + 4CN -  + H2O2    2Au(CN)-
2 + 2OH-                                       (4)

4Au + 8CN - + O2 + 2H2O    4Au(CN)-
2 + 4OH -                                       (5)

.(Jones & Miller, 2005)

2Hg2+ + 6CN -    Hg(CN)2 + Hg (CN)4
2-                                              (6)

Au(CN)2¯ Hg(CN)2

(Marsden et al.,1992)

De Andrade Lima & Hodouin, 2005

(Gupta & Mukherjee, 2000; Wadsworth & Zhu, 2003)

pH

HCN

HCN pH

Marsden et al.,1992 -CN

pH Brwner, 1995

(De Andrade Lima & Hodouin, 2005)

CaO2 pH

pH Gupta & Mukherjee, 2000

.(Guzmana et al., 1999)

.(Marsden et al.,1992)

Gupta & Mukherjee, 2000
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(Pulp)

Gupta & Mukherjee, 2000

Wadsworth, 2000

(Marsden et al.,1992)

.(Marsden et al.,1992)

AuSx

(Gupta & Mukherjee, 2000; Dai & Jeffrey, 2006)

(Cerovic, 2005 ;Wadsworth & Zhu, 2003 )

(I)

(Wadsworth & Zhu, 2003)

(Deschenes, 2000)

kg

cm

mm

pH

(Bayat et al., 2003; Deschenes et al., 2005 Curreli et al ., 2005)

MERCK

pH

PerkinElmer 200 DIBK

HANNA 100 (Pulp)

XRD

XRF

μm

μm

pH

± ± ±

 Marsden et al., 1992; Brwner, 1995; Luna &  Lapidus,  2000;)

(Sandenbergh & Miller,   2001;   Bayat et al.,   2003;   Deschenes et al., 2005

pH

d

(Roy, 1995)

pH

d

pH

mg/l

L16

Excel ( )

e= 10 1= 1 F F

% %

Pool

F

d pH
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F F

Pool

Pooling

pH d

L16

L16

%

rpm

L18

L18

F F

% e 1

F

d

d

pH

F F

Pool

F

F

F

F

pH

F F d

Pool

d

Pooling

(pH pH pH

(pH

L18

pH pH

% Pooling

pH

pH pH

pH

pH

pH

pH

g/t

d pH %

μm

± ± ±
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μm

μm

pH

d

d pH

% g/t d pH

μm

pH d

pH

d

pH

pH

CaO2

Gupta & Mukherjee, 2000

d

< µm

d µm

d

pH

g/t d pH

μm %

± ± ±

± ± ±

Al2O3SiO2P2O5SO3K2OCaOTiO2MnOFe2O3

<
ZnOAs2O3SrOSb2O3BaOPbOClMgOL.O.I

<

XRF

CN

pHpH

%S

dd

T

RPM

Oxy

L16
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CNpH

 CN

 ×

pH

S

 CN

 ×

S

 CN

 ×

d

d

 CN

 ×

T

T
 CN ×

RPM
RPM

%%%

L16

e)T)e)T)e)T)

pH

pH

d

d

(e)
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e)T)e)T)e)T)

pH

pHPOOLEDPOOLEDPOOLEDPOOLEDPOOLEDPOOLED

POOLEDPOOLEDPOOLEDPOOLEDPOOLEDPOOLED

d80
POOLEDPOOLEDPOOLEDPOOLEDPOOLEDPOOLED

d80

POOLEDPOOLEDPOOLEDPOOLEDPOOLEDPOOLED

POOLEDPOOLEDPOOLEDPOOLEDPOOLEDPOOLED

POOLEDPOOLEDPOOLEDPOOLEDPOOLEDPOOLED

e

pooling

CNg/ton

pH

S%

dµm

T

%%

±±

±±

±±

CN

pHpH

%S

dd

T

.L18
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e)T)e)T)e)T)
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d

(e)
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pHPOOLEDPOOLED

d80POOLEDPOOLED

(e)

pooling

%

CNg/tong/ton

pH

S%%

dµmµm

T

%

%

pH

%

pH

±±±

±±±

±±±
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Abstract

Rabor area is located in 160 km south of Kerman city and 40 km east of Baft. There is some evidence illustrating some porphyry copper type mineralization, co-

within these sites look very necessary. To aim for this goal, we aimed to identify the probable mineralization zones related porphyry copper mineralization 

alteration haloes in Rabor. In this research, by using the satellite image processing of ASTER sensor, applying the methods such as band ratioing, principal 

component analysis (PCA) and selective principal component analysis (Crosta) as well as the direct data from the Baft geological map (1:100000), available 

metallogenical theories and porphyry copper mineralization models, prepare images based on available clay mineral concentration maps from the region could 

provide evidences for an existence of a porphyry copper mineralization. Band ratioing was applied to discriminate the altered areas from the non-altered ones 

principal component analysis was also applied to produce the clay mineral concentration indicator maps to potential mining area recognition. Ore index cross 

using the satellite ASTER data from the altered area.

Keywords: Rabor, Remote sensing, ASTER, Selective Principal Component Analysis, Potential Mining Areas.
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Optimization of Cyanide Leaching Process in Order to Increase Au, Ag and 
Hg Recovery in Pouya Zarkan Aghdareh Plant
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Abstract

Cyanidation process is one of the most important and widespread hydrometallurgical technologies used in the extraction of gold and silver from ores and 

concentrates. Some of the most effective parameters on cyanide leaching are sodium cyanide concentration, dissolved oxygen, solid percent, pH, particle size, 

retention time and agitation speed. In this article the effect of these parameters on the recovery of gold, silver and mercury from Pouya Zarkan Aghdareh ore has 

been studied to determine the optimum conditions using Taguchi exprimental design method. The experiments at the screening step based on L16 orthogonal 

array indicated that the effective parameters on gold, silver and mercury recovery such as sodium cyanide, pH, solid percent in pulp, d80 and retention time were 

80 on 

gold recovery and retention time on silver and mercury recovery were the most effective parameters. Finally the optimum conditions for gold, silver and mercury 

recovery were obtained for parameters such as sodium cyanide, pH, solid percent in pulp, d80

h, respectively. At this conditions gold, silver and mercury recovery were equal to 91.42±1.02, 54.31±1.24 and 19.50±0.66 percent, respectively.

 

Key words: Optimization of Leaching , Cyanidation, Gold, Silver, Mercury, exprimental design, Taguchi.
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