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Table 1 Chemical composition of the low nickel matte
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Fig. 1 XRD pattern of the low nickel matte
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Fig.2 OM image(a) and EDS-mapping(b) of the low-nickel matte

22 RHBHEBESREXNTRARREFA~ME  BRARRERINEE



K3 A s50C. (05, 1.0, 20M) 7
FeCl;-0.SMHCI-H,O #A &, (KOKER HATANZ H 1h
JEEMB R . MEIFRTTRUEH, BT AR FeNi
Bl (B FPZLZME S 43D £E RSO R AR R R,
CusFeSy 5 FesNiySg BN AR ISR 5 5 AL 1)
WO TSR HH A B2, AHFBRAK IR ORI . SE58
4 BB R UKeR o R FeNiy 55 Fe® M HCL KR 4B B,

ATRERIAL 2 I N LR (1) AT (2) , BEMHEAER
Fo AR Fe ¥ B X ST s N = 40 ) 240 A% A< B
2,
FeNi; + 8FeCly = 9Fe*" + 3Ni*" + 24CI°
X (D
FeNi; + 8HCI = Fe*" + 3Ni*" + 8Cl~ +4H,
X ()

[Fe
Cl;
I,

Time, h

] 3. 50 CARUKERTE FeCl;-0.5MHCI FF{E AT AR H 1h (4 AHE: (a)2.0MFeCls;(b)1.0MFeCls;(c)0.5MFeCl;
Fig.3 OM images of low nickel matte in FeCl;-0.5MHCI solution at leaching time Oh and 1h at 50°C:
(a)2.0MFeCl;;(b)1.0MFeCl;;(c)0.5MFeCls
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OM images of low nickel matte in FeCl;-0.5MHCI solution at leaching time Oh and 1h at 70°C:
(a)2.0MFeCl;;(b)1.0MFeCl;;(c)0.5MFeCls
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Experimental and First Principle Analysis Accounting for Oxidative

Reactions of Low Nickel Matte in FeCl;-HCI-H,O Solution

ZHU Jian, TAO Wen, CHEN lJie-tong, XU Qian*, CHENG Hong-wei, ZOU Xing-li, LU Xiong-gang

(State Key Laboratory of Advanced Special Steel & Shanghai Key Laboratory of Advances Ferrometallurgy & School of Materials
Science and Engineering, Shanghai University, 99 Shangda Road, Shanghai 200444, China.)

Abstract: The interfacial reactions on low nickel matte in the FeCl;-HCI-H,O solution were investigated, and the
composition and morphology of the solid products over the nickel matte were characterized by Raman spectroscopy,
optical microscopy, XRD, and SEM with EDS. The structural and electronic properties of bornite (CusFeS4) and
pentlandite (FesNisSg) existing in low nickel matte were studied using First-principle calculations. The experimental
results show that FeNis is the most favorable to be oxidized and leached out in the low matte, and the oxidative
dissolution of CusFeS, is more preferable to that of FesNiySg. The solid sulfur with a lot of non-through holes, as one
product of the oxidation reactions, covers the surface of the bulk matte and likely retards the matte leaching process.
The feasibility of the oxidation process can be enhanced by the high operation temperature. Furthermore, the oxidation
of the Fe sites for both CusFeS,and FesNi Sy is the most favorable according to the calculated total and partial density
of state, and the oxidation activity for the elements in CusFeS, and Fe;sNi;Sg decreases in the order of Fe in CusFeS, >

Fe in FesNiySg > Ni in FesNiySg>Cu in CusFeS,, which are in good agreement with the experimental results.

Key words: low nickel matte; Interface reaction; oxidative dissolution; First-principle calculations; pentlandite
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