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Leaching Behavior of Cobalt in the Two-Stage Acid Leaching from Manganese Nodule

Yjiro Fujir and Tadato Mizora

Abstract

Two stage sulfuric acid leachings of metal values from manganese nodule consisting of the szlective
recovery of copper and nickel in the first stage, and leaching of cobalt ir the second stage from roasted
products of the residue from the first stage leaching have been studied.

Cobalt recovery was more than 38% from the products roasted at 300°~600°C and the total highest
recovery of 48.6% was obtained at the roasting temperature of 400°C. It was also found that the higher
the roasting temperature, the more the manganese recovery and the less the iron recovery.

Serious decrease in metal recovery in the second leaching of the products roasted at 700° or 800°C
was attributable to the formation of more stable mineral, bixbyite (Mn, Fe);O; found by the x-ray
powder diffraction, which was als> confirmed by the specific surface area measurements and the scanning
electron microscopic observations on the surface textures.
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Photo.1 Manganese nodule sample used in this study
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Photo.2 Photomicrograph for polished section (1)
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Table 1 Chemical analysis of the sample

Element %
Mn 17.64
Fe 13.95
Cu 0.25
Ni 0. 48
Co 0. 40
Ca 1. 89
Mg 0.84
Al 1.14
Na 1.18
K 0.57
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3. BRUHEER

3.1 F1ERHOXRRAZE
FI1BOBHTIZ6@D 300ml OF 5 AL —HiT
FhFEn 0.1N H,SO, 200m! » At, 65°C OfEHE
HCHEBICEL 7oDB, —100mesh bt 2¢ oo5%
ANGHES v+ —FT AL XsTHTAAL VXFT
120r.p.m. CHEAIZ I ¥, 6h D@ HHES3, 000r.p.m.
DL BRI 5min [, LEWERECBEL,
EEEREFRESIEC LY, BREBRFOESER
ExRD, BHITOAMFCEEh28EEBOEERE
CRT2ZHRBRFE L. i, BETEEKT
SEFEOOLHIRTETRBRL, ROMEEOTEIT
gL e

3.2 E1ERRHORRBRER
0.1N H:S0, iz X 55 1 BRiZHDO/ER%Y Figl 1

100
80 —
> 60 I~ —
]
>
o]
(&)
g
§ 40 —
@
=
20 — —
0

Mn Fe Cu Ni Co

Fig.1 Metal recovery in the first stage of sulfuric
acid leaching, 65°C, 6h.
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Table 2 Chemical analysis for leached residue in

the first stage of leaching

Element %
Mn 20. 31
Fe 13.89
Cu 0.05
Ni ‘ 0. 09
Co 0.51
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Table3 Heating loss at various roasting temperature

Temperature Heating loss

°C %

300 14.99
400 16. 67
500 18. 30
600 20.09
700 22. 30
800 24.03
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Fig.2 Effect of leaching time on metal recovery in
the second stage of leaching, rcasitng temper-

ature 300°C

60
| Ez%%:#::ﬁ::ﬁ::j
3
Q
¢
k)
QL
b3

3
Leaching time, h

Fig.3 Effect of leaching time on metal recovery in
the second stage of leaching, roasting temper-
ature: 400°C
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Fig.4 Effect of leaching time on metal recovery in
the second stage of leaching, roasting temper-
ature: 500°C
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Fig.5 Effect of leaching time on metal recovery in

the second stage of leaching, roasting temper-
ature: 600°C
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Fig.6 Effect of leaching time on metal recovery in

the second stage of leaching, roasting temper-
ature: 700°C
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Fig.7 Effeet of leachiug time on metal recovery in
the second stage of leaching, roasting temper-

ature: 800°C
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Fig.8 Effect of roasting temperature on metal

recovery in the second stage of leaching, 6h
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Fig,9 Effect of rcasting temperature on metal reco-
very in the second stage of leaching, 6h. The
recovery is shown con the basis of the chemical
compositicn on the original sample
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Fig.10 Effect of roasting temperature on metal ‘ ‘
recovery in the first (shadded area) and the REBEREC X o TH 2RO X 2B HENES

second (open orea) stages of leching, 6h Bl s TRIDZ EDbhDT, F1ERHD

Roasted product at 600°C
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roasted at 600°C
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Fig.11 X-ray powder diffraction patterns of roasted products and leached
residues at the roasting temperature of 600°C and 700°C(FeKa/Mn)
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Table 4 X-ray powder data for roasted products and leached residues
Intensity
d, A Mineral Indices 600°C 700°C
Roasted product | Leached residue | Roasted product i Leached residue

3.35  quartz 101 4 4 6 | 5
3.00 jacobsite 220 5 4
2.72 bixbyite 222 20 23 >100 >100
2.52 jacobsite 311 15 19 15 18
2.44 jacobsite 222 2
2.36 bixbyite 400 12 11
2.21 bixbyite 411 5 6 6
2.14 bixbyite 420
2.04 bixbyite 332 3 3
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Table 5 Specific surface area, m?/g, for rcasted

products and leached residues

Original sample 241
Residue from the first leaching 401
Roasting temperature, °C \ 300 ' 600 | 700
Roasted product 282 | 47 18
Residue from the second leaching| 373 | 75 29
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Leached residue in the second leaching
roasted at 300°C

Roasted product at 600°C Leached residue in the second leaching
roasted at 600°C
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Leached residue in the second leaching
roasted at 700°C

Photo.4 Scanning electron microscope photographs
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