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Abstract—In order to investigate the mechanism which govern the dissolution of nickel from a matte composed
essentially of heazlewoodite and ferronickel, the leaching was carried out in a mixture of HC, FeCl3, and FeCly.

In about 30 minutes of reaction, ferronickel was almost completely dissolved, and showed a high reactivity to
Fe*, with a tendency proportional to the Fe®~ ion concentration. The activation energy was about 4.2 kcal/g mole
and indicated a low temperature dependence. H* and Fe>* ions were not directly involved in the reaction of nickel
matte, and the concentrations of these ions did not exert any significant influer.ce on the dissolution rate. The sulfur
layer deposited on the leached particle did not give any internal diffusional resistance for both reactant and product.
The rate of dissolution for heazlewoodite was independent of Fe3* ion concentration. The sulfur and the Nis, Sz hav-
ing identical crystalline structure with heazlewoodite were formed on the particle, and the value of x was increased as
the reaction proceeded. However, the formation of millerite, an intermediate, was not observed.
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Table 1. Composition of the nickel matte.

Element Ni Fe Co S
wt % 75.0 3.1 24 18.5

Table 2. Composition of nickel matte on the min-
eralogic species.

Element Ni Fe Co S
Phase

Heazlewoodite, wt% 71.5 0.4 2.1 25.0
Ferronickel, wt% 84.5 10.5 5.0 0.0
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Fig. 1. Microprobe picture of the matte.
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Fig. 2. Experimental apparatus.

1. Reactor 2. Electric heater
3. Condenser

4. Contact thermometer

5. Electrode 6. Potentiometer
7. Supplying tube of Ny or sampling tube
8. Rubber stopper 9. IR lamp

10. Thermocontroller

11. Magnetic bar
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Table 3. Experimental range of variables.

Variables Range

Temperature (°C) 50—95

Fe concentration (g mol/J) 0.0—04

Acid concentration (N) 0.1—-3.0

Oxidation-reduction potential (mV) 410930

G lomet 100600 and
ranulometry (um) 400 —500

Rotational speed (rpm) 50—1200
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Fig. 3. Variation of oxidation-reduction poten-
tial as function of the ratio of Fe®* to
Femm.
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Fig. 4. (b) Microprobe picture of the leached matte (24 hr).
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Table 4. Evolution of x during reaction on the

Ni3_x82 form.
reaction time (hr) 1 4 7 24
microprobe analysis 0.29 0.55 0.67 1.17
Chemical analysis 0.25 0.50 0.65 1.14
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Fig. 5. Variation of particle surface for leaching
times on the microprobe.
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Lafslod Nzt ola 38 AT, Lol
Niz+ o] 2= 9o F 4lg-4lo] #-2-Hch
5. &4 &

FeCl, -gloll4] YZ matte?] 33 ARE-Aol+] 9]
galoke ol o dAs vellon, ohga) 3ol
#AESL W o),

U2 matteoll Z3ts|o] 91+ ferronickel® 4H3-
23} 308oluol] Ao b3 Salsn, Felt o
ol dald] Z ubgAdE vERlL Felt o] 2F ko
vlal|shs A 3ES HoFgizlul, FASlelviAgke
4.2Kcal/ g molg4l, 5ol thgk vk o EAE A
A 5hod ek

2, H*9} Fer* o] && 2 mattes] Faliuh-goll
o3z %x, o]5Y ¥rE fHSEele FHI
o], AZ5 el FAH fFulglEs S 84
o] 2A| ol gk shabxered -3 Shx] gigkrt,

3. Heazlewoodited] &4+ Fed* o] &wx9
Tt on), 1A Qxtel = F74A8l millerite®] 4

ok
i}

rﬂiﬂ To a

Aole] heazlewooditest FXE AATzE 7HA
Ni;_,S,2| #elol slo] Az, ubg-o] g3l u}
g} xgle] AHA Zrlslelon, olEo] gt wkgAlE

chgs} zo] s 4 4 9k,

Ni;_;S,+2yFe? —— yNi*'+Ni; »,5,
+2yFe®*

Niy_ S, + 6—2x)Fe**— (3-x)Ni**+28°
+ (6-2x)Fe®*

S15rast Hi26H A1 19884 2E

are3+ :
AFe2+ :

XX~ Hdm=zg mma

13.

14.

15.

. Kirk-Othemer: *

. Bascoul,

NOMENCLATURE

activity of Fe

activity of Fe'*

. particle size, um

: oxidation-reduction potential, mV
. faraday, coulomb

: mass, mgorg

: normality, g equivalent//

: gas constant, J/g mol-°K

: temperature, °C or °K

: time, hr

: conversion

: variable in molecular formular Ni3z.,Sz
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