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Review on Reprocessing Technigues for Mineral Wastes

Woo-Zin Choi
Dept. of Environmental Engineering, The University of Suwon, Suwon 445-743, Korea

Mineral wastes are generated by the minerals, mining, and metal industries. These are generally inorganic waste
streams of mainly waste rock or residues from refining during extraction of metals or minerals from the ore. There
are many plants where minerals are recovered in secondany circuits, treating tailings, where the feed grades are
much lower than would be economic on a mined ore. The world is now becoming aware of the finite nature of its
resources at a price, and of the ever-increasing development costs of large new mines. Reprocessing of old tailings
on a large scale must be worth examining very seriously by those with access to sufficient material of this type. In
the present paper, mineral separation techniques to recover valuable metals and resources from the old tailings are
reviewed, and new trends for future developments are also discussed.
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Table 1. Results of Bartles-Mozley gravity separation for the mine wastes.

Material Feed Concentrate
Size range Grade % Recovery % Enrichment
Cassiterite Slimes 45%- 10 um 0.36% Sn 47 6.4
Scheelite Tails 60%- 45 um 0.25% WO, 70 2.8
Wolframite 90%-100 um 34 % WO, 92 3.1
Tantalite Tails 90%- 40 um 0.08% Ta,0s 68 25
Cassiterite Tails 80%- 50 um 0.49% Sn 70 3.1
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Table 2. Results of flotation for the mine wastes.

Metal Ph(%) Cu(%) Zn(%)
before 0.87 0.035 0.11
after 0.04 0.004 0.03
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Table 3. Metal Recovery by Flotation.
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Metal separation

Waste system Metals Flotation agent Flotation mode .
efficiency %
Cassiterite Sn Salicylaldehyde Foam flotation
Scheelite w Foam flotation N
Fe,0O5 o Fe Octylhydroxamate Foam flotation o
Metal solution Cu, Pb, Hg Ethyl(hexadecyldimethyl) Ion flotation

ammonium bromide, etc.

' Coal/phosphate slime As above

Micro gas flotation

Metal solution

Cd, Cu, Ni 4-dodecyldiethylene triamine

Foam flotation

Metal solution

Cd, Hg  Hexadecyltrimethyl ammonium chloride

Adsorption colloid
+ Fe/Al hydroxide

- Co, Cr, Cu, . Adsorption colloid
Metal solution Ni, Zn Na lauryl sulfate+Fe hydroxide floc +Fe/Al hydroxide
Wastewater o Cu Laurylamine acetate Foam flotation >90 Cu
) Cd, Cr, Cu, . Adsorption 48-73 for other
Wastewater Fe, Ni, Zn Dodecylbenzene sulfonate+metal hydroxide flocs colloid flotation hydroxides
) Dodecyltrimethyl ammonium-+tetradecyltrimethyl . 89 for
Wastewater Cu onium chloride Foam flotation Cu(OH),>95 Cu

Table 4. Metal Recovery by Magnetic Separation.

Metal separation

Waste system Metals Special features efficiency %
Wastewater Fe, Cu E]ectro!yms with steel cathode and 80-90 Cu/Fe
magnetic anode L .
Electrochemical Cu Electrolysis with eddy promoters
reactor -
Electronic Cu, Sn, Nij, Pb, W, Mo Magnetic - hydrostatic separation
Wastewater Cu, Cr, Cd, Hg, Fe Magnetic - separation metal sulfides
Mine waste Co, Cr, Ni App. h.cablle fo kye}nlte and 'chromjte-. Co recovery
combination gravity/magnetic separation
Is\zl:largmpal/auto Cu, Pb Eddy current separator 98 Cu, 94 Pb
Electrical scrap Al, Cu, Pb Eddy current separator <90 as Al alloy
Electronic Al Cu Combination gravity segregation/magnetic separation
“('izuxl-)lne_vscrap Cu, Pb Eddy current separator for Cu/Pb

Cu dust

Cu, Pb, Cd, As, Co,In, Bi H,SO, leach followed by magnetic separation

50-60 Zn, 60 Cd,
80 Pb/As/Sn

Battery Fe, Mn, Zn, Cu, Ag

Involves heating 500 to 1,100°C and magnetic separation
of Fe/CwAg/Mn/Zn

Shredded scrap Cu, bronze, Sn

Magnetic + float sink in heavy medium

50-80 Cu + Zn, 78 Al
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(D Metal precipitation reactions

@ Binding and complexing metals

@ Intracellular accumulation of metals

@ Metal transformations
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Table 5. Metal Separations using Biological Agents.

Waste system Metals Biological agent Mode of metal action
Ores Fe Thiobacillus ferrooxidans Leach
Ores Ag, Cd, Cu, Pb, Zn Chlamggrr;g?;sd?;isﬁgardm Leach
Metal finishing waste Cd, Cu, Pb Cholrella pyrenoidosa Accumulate
Sewage sludge Cd, Cu, Ni, Zn T.ferrooxidans Leach
Wastewater or leachate Cu Desulfavibrio vulgaris Accumulate
Metal wastewater or leachate Cu, U Tferrooxidans, T. thiooz(idans, Leptospirillam Leach
ferrooxidans
Metal wastewater Cd, Cu, Ni, Pb, Zn Penicillum, Cladosporium Accumulate
Metal wastewater Ag, Al, Cd.’ Cr, Co, Chlorella pyrenodosa, Spirulina Accumulate
Cu, Hg, Ni, Pb, Zn ?
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