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Abstract: In order to investigate the mechanism of dissolutin of nickel from a matte composed essentially of
heazlewoodite and ferronickel, the leaching in an aqueous solution of hydrochloric was carried out at 50--90°C, 0.5—
3.0N HCI, and with the particle sizes between 100—160 gm and 400—500 gm. The leaching rate of heazlewoodite was
much rapider than that of ferronickel, and the two components were simultaneously dissolved with different reaction
rates. Within the experimental range, NiS, an intermediate, was not formed. However a possibility to form a thin layer of
NiS on particle surface upon saturating the reaction mixture with H,S was not excluded. At the initial stage, the
activation energy was about 10 kcal/g mol. The reaction occurred at the particle surface, and consequently the particle
size decreased with time. The rate of dissoultion for nickel was linearly proportional to the concentration of HCl up to
1.ON.
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Table 1. Composition of Nickel Matte on the Miner-
alogic Species from Microprobe Analysis

Phase\ Element Ni Fe Co S

Heazlewoodite, wt% 71.5 0.4 2.1 25.0
Ferronickel, wt% 84.5 10.5 5.0 0.0

Table 1 @ Y#Amatted] FeFRAL o] L3} &
AFAE AIA 7 Y FAEEE Faid,

heazlewoodite : 73.7%
ferronickel  : 26.3%
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Fig. 1. Microprobe picture of matte.
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Fig. 2. Expermental apparatus.
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Table 2. Microprobe Analysis of the Leached Matte

(basis : 70°C, IN Acid Concentration, 400
pm<dp<500pm)
rxn. time  mineralogic Ni Fe Co S
(hr) species wt. %
0 heazlewoodite 715 04 21 25.0
ferronickel 84.5 105 50 0.0
1 heazlewoodite 733 0.2 18 247
ferronickel 856 93 5.1 0.0
6 heazlewoodite 73.1 02 1.7 250
feronickel 85.1 95 52 0.0
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Fig. 3. Effect of acid concentration on the con-ver-
sion.
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Fig. 4. Effect of acid concentration for initial lea-
ching rate of nickel.
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Fig. 5. Effect of particle size on the dissolution rate.
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Table 3. Influence of H,S on the Dissolution Rate
for Nickel
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Table 4. Influence of Rotational Speed on the Dissolved Nickel

reaction Ni**, mg/1 (H*=0.1N) N+, mg/1(H*=1.0N)
time, hr 300rpm 600rpm 1200rpm 300rpm 600rpm 1200rpm
0.05 0.10 0.11 0.10 0.84 0.84 0.82
0.5 1.3 1.2 1.4 5.3 5.3 5.4
1 2.7 2.6 2.6 9.8 9.8 9.6
2 3.7 3.9 3.9 16.4 16.8 16.5
4 5.4 5.7 5.6 26.8 274 27.1
6 6.9 7.2 7.0 34.6 35.1 34.7
8 8.0 8.3 8.2 39.8 40.0 40.3
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Nomenclature
A : surface area of particle, cm?
A, : surface area of particles with diameters 400
—500um
A, : surface area of particles with diameters 100
—160m

d . : diameter of particle, gm
dy : initial diameter of particle, gm
E ! activation energy, kcal/g mol
k © reaction rate constant
N ! normality, g equivalent/1
n : order of reaction
R ideal gas law constant, 1.99 cal/g mol + "k
r : reaction rate, g mol/hr - N
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