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WFFERE S OMEBE (Z30) : The objectives were to beneficiate the magnetic sludge waste,
PGM and Cu/Mo flotation tailings, in this work was to upgrade PGM and Cu—Mo to return
to flotation process for further recovery or upgrading to the refinery. The results
indicate that main conditions and processes of separations could be concentrated to
Pt approximately 50 60 times from PGM flotation tailings by magnetic separation,
30760 times to Cu and Mo from tailings by flotation, respectively. The physical
separation and chemical / hydrometallurgical technology to concentrate and
recover valuable metals lost in these waste to acceptable grades for subsequent are
used and concluded as additional resource in respective industries.
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Table 1 Chemical compositions of PGM
flotation tailing

Metal grade (g/t)

Pt Pd Rh Cr (%)
0.7 0.2 5 >5.00
O®MgCry0y
[ ¢ MgSiO3
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Fig. 1 XRD pattern of PGM flotation tailing
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Table 2 Chemical compositions of Cu—Mo
flotation tailing

Metal grade (g/t)
Sample
Mo Cu Fe
Sample A 0.01 0.07 2.26
Sample B 0.01 0.07 1.84
0 O HadlSisOs
P e
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O
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(deg)
Fig. 2 XRD patterns of Cu—Mo flotation
tailing
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Table 3 Chemical content and recovery of
Pt and Pd in magnetic and middling

1%t Magnetic separation (240 mT)

Grade (g/t) Recovery (%)

Element Pt Pd Pt Pd
Magnetics | 8.33 4.93 20 3
Middling 5.13 1. 32 2.4 0.43

2" Magnetic separation (120 mT)

Grade (g/t) Recovery (%)

Element Pt Pd Pt Pd
Magnetics 42 13. 67 70 20. 55
Middling 8.3 5.33 29.33 22.91
fractions
® MgCry0,
. & Mgsi, 0

28 (dew)

Fig. 3 The X-ray diffraction patterns; (a)
non-magnetic, (b) middling, (c¢)

magnetic fractions
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Table 4 Flotation behaviour of sample A and
Mo and Fe,
grades in the froth and tailings

B by monitoring Cu,

fractions in a three—stage
flotation study.

(a) Sample A

Sample A (%)
Cu Mo Fe
Feed 0.07 0.01 2.26
Froth 1 0.48 0. 06 4. 45
Froth 2 0.44 0.09 7.15
Froth 3 0.28 0. 06 7.9

| Tail 0.04 | 0.01 | 1.93

(b) Sample B

Sample B (%)

Cu Mo Fe
Feed 0.07 0.01 1.48
Froth 1 0.6 0.04 18.1

Froth 2 0. 47 0.03 13.5
Froth 3 0. 33 0. 04 8.67
Tail 0.04 0.01 0.99

mCu

O Mo

mFe

Cummulative recovery (%,

Sample A

Sample B

Fig. 4 Cumulative recovery of Cu, Mo and
Fe for
three—-stage flotation study
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Fig. 5 Flotation behaviour of Cu and Mo in
flotation tailings sample as a

function of pH
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Flotatio
Concentrate
n
Reagent
Grade (%) Recovery (%) time
Cu Mo Cu Mo (min)
SDS + 0.55 1.27 | 17.67 | 66.53 10
Polyethylen | 0.72 | 0.78 | 32.5 | 57.38 20
e alkyl 111 | 1.28 | 32.29 | 60.82 30
ethyl +
1.19 | 1.45 | 42.25 | 66.34 25
kerosene
Kerosene 0. 38 2.7 2.95 34. 11
SDS 1.21 0.5 18.8 12.71
Polyethylen
e alkyl 0.95 | 3.49 | 4.31 | 25.69 10
ethyl
SDS +
1.02 | 0.87 | 45.02 | 62.85
Kerosene
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Table 5 Flotation behaviour of Cu and Mo

with collector/frother mixture
prepared from sodium dodecyl
sulphate, polyethylene  alkyl
ethyl and kerosene
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