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Modern Iron Ore Deposit and Production

Source: Modified fronBekkerA, Slack JPlanavskW, et al. (2010)
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Age

@ Neoproterozoic

@ Mesoproterozoic

© Middle-late Paleoproterozoic
O Early Paleoproterozoic/Neoarches

@ Mesoarchean-Neoarchean

2018 Global Production

(million metric tonnes)

Usable Ore

Host Formations
A Igneous

A Metamorphic

Australia 900,000
Brazil 490,000
China 340,000
India 200,000
Russia 95,000
South Africa 81,000
Ukraine 60,000
Canada 49,000
United States 49,000
Iran 40,000

Source: U.S. Geological Survey

Sedimentary Iron Ore Types
A Bog Iron

A Sedimentary (most mined, 90% of acquired iron)

A Ironstones
A Iron Formations (most mined)
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Sedimentary Iron Ores: Iron Formations

Sedimentary rocks with more than 15% ke A US classification (Gross, 1965):

| o Algomatype
\ | 0 Lake Superietype
i 0 Rapitantype
----- s

\ o Scale classificatiodendall 1965):

o Macrobandingm)
o0 Mesobandingdmm to cm)
o Microbanding(sub to 5mm)

Cherty | o Microlaminae(submm)
Bandedtexture | |
Texture type (Clout and Simonson, 2005
' o BIF: Banded Iron Formation (Australia
o GIF: Granular Iron Formation (USA) i

Alternation of chert, |
silicate or carbonate | - A Facies type (Clout and Simonson, 2005)

with magnetite or o Oxide
hematite layers o Silicate
o Carbonate
o Oxide
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Sedimentary Iron Ores: Mineralogy

Grade of metamorphism
Low Medium High
Diagenetic | Biotite | Garnet k?;t:r:;"[te)lgﬁzi | Silimanite
Ealy Late| Z°ne zone | | vanite zone | zone
Chert —— Quartz !
‘Feq04+ H20’—-:-» Magnetite i
‘Fe(OH)3' —— Hematite | _ o _
Greenalite | Why is the characterization of gangue mineralogy so
| __ Stilpnometane - | important for downstream processing (Clout, 2005)?
____Ferri-annite i
Talc - mlnnesotalte : :
—— ! i A I nten
s Fe chlorite (rlpldollte) ! 0 S slag co tent
Dolomite - ankerite i i )
Calcite | o Al A viscosity of the melt
Sir;ierite - magnesite L _i_ L
| _ Risbeckite I o P is costly to remove ang®  brittleness
! Cummlngtonlte grunerlte (anihggky@tg)_ L
E Tremollte— ferroactlnollte (hornpl_en_dg)__ PR .
i JYE— : oS A emissionssofiphuroxides §Q)
E L Orthoﬁyroxene .
| "~ Ciinopyrorens o Mg™a strength of both pellets and sinters
i 3 iFayaIite

Source: Modified from Klein (2005)
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Anever Increasing Production Demand

B China steel demand  # China steel exports  e===|0 exports (RHS)
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Case Study

Canhyperspectral imagindpe a reliable

assistant tacharacteriseboth the ore and

gangue mineralogynd their associated
texturesin sedimentary iron ores ?
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Inside the CORESCANYPERSPECTRAL IMAGING SYSTEW (HCI

3D t LASER PROFILER
. A 200pm spatial resolution

A 20pm height resolution
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S A A Non destructive
/ L) (T T [ A Up to 250m of core
scanned per day
| A ~200,000 spectra/m
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