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Abstract

In the present work, the high temperature oxygen pressure leaching behavior of chalcopyrite was studied in sulfuric acid solu-
tion. The influence of leaching time, temperature and oxygen partial pressure on leaching process were examined. Leaching rate
of copper increased significantly with increasing leaching temperature. Copper recovery reached 87.1% within 2 hours at 200°C
and 10 atm oxygen pressure, while most of the solubilized iron readily re-precipitates as hematite(Fe,O3). It was confirmed that
the main leach reaction of chalcopyrite occurred through oxidation with oxygen under oxygen pressure and high temper-
ature(above 150°C). Because sulfur was oxidized entirely to sulfate, passivating elemental sulfur layer was not formed.
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Fig. 1. XRD pattern of the Escondida ore.
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Fig. 2. Variation of metal recovery with leaching time.
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Fig. 3. XRD patterns of residue with leaching time.

Table 1. Chemical compositions of the Escondida ore.

Composition Cu Fe S Si0,

ALO, Ca0 H,0 Au Ag

Content (%) 33.42 22.00 32.20 6.90

2.36 1.19 8.76 222(et) | 60.30(/t)
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Fig. 4. Variation of metal recovery with leaching temperature.
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Fig. 5. XRD patterns of residue with leaching temperature.

2o % Fer 25 AtI7} hematite2 A A =0} L4
Y =7t @A UeRd ez B 4 gith

Fig. 55 JAE25 150°CSF 200°CollM 2zt 2417H4
&S = 7AE XRD £4 FFelnt. 150°CoM =
pyrite’} 23N HA Far HEAL Yol hematites} E7Al
EAERe AL BRI, 200°C AE2] 3% pyrite
< 94 (9dlA e o] $kAE] EaE o] &AW
= hematite?t EATHs A& & F YA

J. Peacey” 5-& Be] 8873 119°C olstol|A]
TEE AEY AT QAFo] IS 2A F5
E&0] @S B o} AEMIERE AFS
& ojgA vt siged], Fig 59 AP A0
o] 150°C o9} HExAdMe A& o
a8 pyrite?t A2 HE hematitetre] EA312, 3
BT 3oz Aslse) AEdsos &3E A
o= Algd.

ok e 03?.‘1

o
m\l

rlo

4.3. MagEo) mE AESM

Fig. 62 FESAIZF 247F, AE2% 150°C) 2400
A 2k Z7kl 2 Cudt Fedl &8 wstolr).
AqbE 5-15 atm AlolollA] AkagiE Frlel| wet Cu
28] 78.6%NA 825%E 2F FrE YL
U & Hske 99tk 15am oMe ISy A=
A B Fed] =7t 2014 Fe A&&0| 135%F 5
Hciyi=s

B ARz AASEE AEE & 3¢S 1)
A ko, Sam FEW FEHHgo] Fad A
£ $53] 39 £ F de A= AHEA

Fig. 72 A28 F7b] @& H&341¢] XRD ¥
slolt}. 4ol Fv1ge] wEl XRD spectrum 2}
ol & WPl glled, AaE Fvlel 28 150°C
AME pyrite7t BT EINHA pyrite HAL FF=st

100

80

60 —~—Fe
—~a— Cu
40

Metal recovery (%)

20
0 e

0 5 10 15
0, pressure (atm)

Fig. 6. Variation of metal recovery with O, pressure.

ALEMelZY Al 168 A 335, 2007



48 AR - TR - W - FRER

o R 150T, 15 atm, 2b
. *0 ° of . .o
Oe
150C, 10 atm, 2h
- - o o °
> o * ° 9,0
Z pby
g ° o 150, 5 atm, 2h
o) o
= o . ° o8 ©
£ SRS RS i
+ Fe,0.
) | [ ) I | i e
© FeS§,
I | 1 I I -

10 15 20 25 36 35 40 45 50 55 60 65 70 75 80
2-Theta

Fig. 7. XRD patterns of residue with O, pressure.
Baske A% B 5 Ao

4.5. A8z ME pH R AIRPAH st

Table 29 z}zte] AEz7e] e &N pH 2
& WA BA 2 dskE eIt 150°C, 10
atmoll Al HEA|Zbo] Z718) wle} pH7L 2710 1.09)
A 13AEE Z7RIAE ole 4 ()3 3)9) kgl
93t ol £R9] AT AT = o), @A S
o] A=A ke A3 pH F7HEo] H& Zlo=w Ho}
E AExRAY T 92 4] 2l ol 2kie]
AsRgel og B3l Aoz dukgr) 1|3 pH
F7F 8212 2] (3)2] wkgel 93 ZAoz AlgHY)

AZ2xd W& pH #H3llAE 100°C ZANA
pH7 192 W23 FA] F7Hc) ol Adldoz v
2 2x21 100°ColA 2] (1)9] wkgel 23k HAeg A}

9}t 22| 200°C 2794 &9 pHrt 2308
Zadhe A%E 7HSET, ol 29 pyrited] &
ko] 9% A2 HAAY, pyrited] EaoIie=
Fig. 5914 &g uhel ko] XRD #41& Z3 &l
st

2h29pe Z7to] WE pH WEhke Samold A ()
S (3)9) whgo] Yout pHrL Z7HsIAR T AbAgtE o)
F71eol el dF pyrite 3] WX ¥ Aoyt
pH7}F ThA] Z4dh A0 2 R

ZF APxM e A2 FAE Cu &S F)
o Wmjgste zhashe A BHHow, 53] 200°C
HE2AAME pyrited] 32 A8 &AL FA
7V A A

5 &

AutoclaveZ o] &3 L2 - AA79F 2AGA ED
£ oz A& A3 g3 e AE8S AU

1) FFL% 150°C, A4UE 10atm AN H&
Azl F7kgel mel Cud] FE8o] F7Hk 80%
oldel Cug &Y F UAoH, 247 olFY A
e FEgel A F7HA Wik

2) FE2xrt F7KRl Wt cudl AEgo] A
71 en, AEEE 200°C, A4 10am] =
ZolM 227 AE31 Cu 87.1%2 A3t

Table 2. pH of leaching solution and weight of residue with each experimental conditions.

(a) leaching time (leaching temperature : 150°C, O, pressure : 10 atm)

Leaching time (h) 0 1 2 3 4
pH _ 1.00 1.34 1.29 1.38 1.13
weight (g) 9 - 4.18 - 4

(b) leaching temperature (leaching time : 2h, O, pressure : 10 atm)

Leaching temperature (°C) 0 100 150 200
pH 1.00 1.90 1.29 0.86
weight (g) 9 - 4.18 2.7
(c) O, pressure (leaching time : 2 h, leaching temperature : 150°C)
O, pressure (atm) 0 5 10 15
pH 1.00 1.42 1.29 1.10
weight (g) 9 4.6 4.18 3.8
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