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Bio-mineralization for Biomining Applications
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Biotransformation (bioreduction, biooxidation, precipitation)
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Extraction methods
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Metal extraction Vs slkie 1+ + Oyl Oslas g

Sul P hide Ores: containing sulfide (S27) or persulfide (S227) as the major anion (lron, Copper, Zinc, Cobalt, Uranium,

Silver, Au, ..)

Cobaltite (CoAsS,FeS2)

copper(l) sulfide (Cu,S), 1 FeS, (iron(ll) disulfide) Sphalerite ((Zn, Fe)S)
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https://en.wikipedia.org/wiki/Acanthite
https://en.wikipedia.org/wiki/Cobaltite
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Bioleaching mechanisms

2FeSO, + H,S0, +1/20, —Mumnwms 3£, (50,). + H,0

Direct bacterial leaching

S + H 043260 e 5 S

CuFeS, +40, — CuSO, + FeSO,

4FeSO, +2H,50, + 0, —Mmamim 3 [y (SO,), +2H,0

Indirect bacterial leaching . .
CuFeS, +4Fe" — Cu’" +5Fe"” +25°

$°+1.50, + H,0—=em=ew 5 [ SO,

Cu2S

FeS
CuFeS2

(1)
(2)
(3)
(4)
(5)

(6)
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Uranium bioleaching

bacteria

4FeSy + 140, + 4H,0 28" 4FeSO, + 4H,S04 (1)

bacteria

4FeSO4 + Oy + 2HoS50, — QFEQ(SO4)3 + 2H,0
(2)

AFeS, + 1505 + 2H,0 "25™ 2Fey (SO4), + 2H,S0,

(3)

UV O, + Fey(804),—UY10,804 + 2FeSO4
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Factors influencing bioleaching
1.Nutrients

2.aeration/agitation

3.pH

4. Temperature

5.Heavy metals
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CO, [carbon dioxide)

' 0 & N, (nitrogen)

Platinum, rhodium and palladium coated
honeycomb structure which neutralises

harmful gases.
HC (hydrocarbons) +——— 3

CO (carbon monoxide)
NO, (oxides of nitrogen)
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Respiratory problems Lung cancer

Heart attack
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Types of catalytic converters

 Metal converter
e Ceramic converter
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Catalytic converter failures factors

High temperature

Mechanical failures converter



Platinum ore



Catalyst converter
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Fe oxidizing bacteria S oxidizing bacteria

Efficiency above 90%

Fee less process

4FeS, + 150, + 2H,0 — 2Fe,(SO,), + 2H,SO,
MS + Fe,(SO,); — 2FeSO, + S* + MSO

MS + 20, — MSO,

Slow process
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Pretreatment




Ultrasound waves

Bubble origin Bubble collapse




Ultrasound waves

‘ompression Bubble growth cycle
; “." i Intense bubble collapse

Particle fragmentation Crack formation Surface pitting Coal particle




lonic liquids

« Steam pressure is negligible
 High polarity
 High thermal resistance




Biological




Pretreatment
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