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Abstract

Artificial mattes were prepared with adding pyrite or chalcopyrite as sulfur sources with Cu-Ni-Co-Fe alloy. The major phases
identified by X-ray diffraction pattern were (FeSi)oSg, CuFeS,, FeS, Co,4Ss, NizS, and Cu,S for both mattes, and the matte pre-
pared by adding chalcopyrite showed the higher peak of Cu,S due to high content of copper. Under optimum conditions, more
than 95% copper, 90% nickel and 90% cobalt were extracted into leaching solution and sulfur concentration in the mattes did
not much affect the leaching efficiency of the metals. The increase of the amount of pyrite or chalcopyrite added decreased pH
in leaching solution and increased the concentration of iron ion dissolved in the leaching solution and the amount of residue.
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Angle tolerance = 0.25
cPs Min. No of Matching peak = 3

Intensity tolerance =50
Max. No of Maiching fist = 200
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Table 1. Chemical composition of pyrite and chalcopyrite
used as sulfur source (mass %)

Cu Fe S Si0,
Pyrite - 499 48.6 -
Chalcopyrite 283 27.6 358 3.8

Min. Reliability factor = 0.00
No of Strong peak fo be searched = 3

Min. Strong peak height = 50

4007

200“

1| 421340 [Fe S2] Iron Sulfide / Pyrite '

Fig. 1. XRD of pyrite.

J. of Korean Inst. Resources Recycling Vol. 17, No. 1, 2008



 FREA pyrite$t chalcopyrite & IS matte HHS] BhE T Rk 53

e 9 vgR Eftele] ANt @k 3] AR
Alebe @3t LejAlelA & Alde] AMgslal e

L

chalcopyrite & pyriteE ARSI 0™, o]52] 3}8krAl

2=

Angle tolerance = 0.25

Intensity tolerance = 5¢
Min. No of Matching peak = 3

oPs Max, No of Matching list = 200

=i

1 XRD BAMZA3E Teble 13 Fig. 1 2 Fig. 29
7},

Min. Reliability factor = 0.00

Min. Strong peak height = 50
No of Strong peak to be searched = 3

200

!\ Lt
i

i

2-Theta
L 1 Lal
1 | 37-0471 [Cu Fe $2] Copper Iron Sulfide / Chalcopyrite |
al
21 42-1340 {Fe 52} tron Suifide / Pyrite
L> It L { L L

Fig. 2. XRD of chalcopyrite.
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Fig. 3. Experimental equipment for matte preparation.
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(A) add Cu, Ni, Co and Fe in a induction furnace (B) heating

(C) smelting (D) alloy melted

(E) add sulfur source (F) matte formation

Fig. 4. Preparation of matte.
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Table 2. Composition of mattes prepared with sulfur

Element Sulfur composition (mass%)
added (g) Cu | Ni | Co | Ee S
130 23.0 [32.73.7| 3.9 104 28.2
Sulfur o (FeNi);S,
4 CuFeS,
r 2 4 FeS
! £.Co,8,

# Ni.§,

Intensity

Fig. 5. XRD of matte prepared with element eulfur,
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Table 3. Composition of mattes prepared with pyrite

Pyrite added composition (mass %)
(2 Cu Ni Co Fe S
264 17.6 237 29 30.8 23.8
330 15.4 21.4 23 35.6 259
482 12.8 18.1 2.0 385 29.1
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Fig. 6. XRD of matte prepared with pyrite.

Table 4. Composition of mattes prepared with chalcopyrite.
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Fig. 7. XRD of matte prepared with chalcopyrite.

Chalcopyrite composition mass (%)
added(g) Cu Ni Co Fe S Table 5. Leaching result of mattes prepared with element
430 284 21.7 2.5 22.6 21.6 leaching (%) solution | residue
732 306 | 129 | 14 | 248 | 230 Cu Ni Co |Fe(ppm)| PH )
1350 333 9.8 13 30.7 254 98.5 93.8 93.1 70 2.1 52
Table 6. Leaching efficiency of metals of mattes prepared with pyrite
P}’n'nz added 1e£fching efficiency(%) solution residue(g)
g Cu Ni Co Fe(ppm) pH
264 98.2 80.3 711 1358 1.1 109
330 96.8 89.3 91.2 1620 1.0 117
482 95.7 96.3 94.7 1986 09 12.5
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Table 7. Leaching efficiency of metals of mattes prepared with chalcopyrite

Chalcopyrite leaching efficiency(%) solution residue
added(g) Cu Ni Co Fe(ppm) pH ®
430 100 93.8 91.9 819 14 9.6
732 98.3 915 90.6 647 13 11.1
1350 100 92.9 90.4 198 12 12.7
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