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Set the Scene (and terminology !)
Technology and Replacement Ratio
Trade and Consumption

Pricing and VIU

Concluding Remarks
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Future Production Levels to Rise nesounces @
IRON ORE
1.2 4 China
) B
2 |
© 1.0 1
~ . Russia/Sth Korea Japan
e S & @
g 0.8 1
d |
Q |
2 0.6 1 Taiwan
3 | .
o  0.41 EU
2 | ¢ Brazil ®
S 0.2 1 US
@’ India g
0.0 + . . . , )
0 10,000 20,000 30,000 40,000 50,000
Real GDP per capita (US$) Source: ANZ

SBB May 2012 WWW.mresources.com.au 3



Blast Furnace Dominates

» The blast furnace resources @
remains the primary

source of liquid steel - Other — 32%
o “Other” is EAF,

Induction furnace, Blast
COREX and others furnace

« [>95 % of virgin iron 68% Global
units derived from BF] (China 90%)

Liquid steel — by origin

Coking / PCI coal cost can amount to ~ half the
operating costs for a modern BF
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BF Hot Metal Production (Mtpa)
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Main European Met Coal Importing Countries
Jul 2005-Dec 2011
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Main South American Met Coal Importing

Countries Jul2005-Dec 2011
(Blast Furnace — Hot Metal Mt pm)
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Main Asian Met Coal Importing Countries
Jul 2005-Dec 2011
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Agenda
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e Technology and Replacement Ratio
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THE BLAST FURNACE

The blast furnace is designed to reduce iron
oxide to liquid iron, whilst maintaining hot
metal quality and temperature.

All this at the minimum possible cost.

Coke performs the following roles in the BF:
Chemical
- Reductant
FeO+C — Fe + CO
Fe,O,+CO — ~ 2FeO+CO,

- Carbon dissolved in hot metal (5%
approx)

Thermal

- 2C+ 0O

Physical or Structural
- Support burden

SBB May 2012 . ... Www.mresources.co
- Gas and liquid permeability




Advantages of PCI

RESOURCES .

« PCI into the blast furnaces offers the following
advantages for blast furnace operation:

— Coal Is less expensive than coke, resulting in lower fuel costs.

— Coal injection in conjunction with other parameters may
improve productivity.
— A wide range of coal types can be injected.

— Coal injection rates are higher than oil or natural gas, thus lower
coke rates are achieved.

— Coal supplies are more stable due to extensive reserves.
— Coal injection systems are less costly than new coke plants.

— Coal grinding and injection systems are non-polluting, and may
offer a CO, reduction opportunity
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PCI Rates and Records

RESOURCES.
kg/thm across all BFs
100 PCI records over time
90 // -
80 / — Dunkirk 143 kg/thm (1984)
70 — Thyssen 200 kg/thm (1992)
60 / — Kobe 224 kg/thm (1998)
o // — Baosteel 260 kg/thm (1998?)
* 1995 1996 1997 1998 1999 2000 — NKK 266 kg/thm (1998)

— Current sustainable best
practice appears to be around
200 kg/t PCl along with 285
kg/t coke. With one
Important exception ....
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Typical relation — Coke Rate & PCI
rate
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50 100 150 200 250
PCl rate (kg/t hm) Courtesy: CoalTech,,
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Coking Coal and Coke
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1 tonne dry, useful coke
m M requires ~ 1.5 tonne of
coking coal — as shipped

CO gas & tar (24% VM coking coal - 10 % TM)
m Breeze

m Dry coke at BF

1 tonne of coking coal — as
shipped.
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BF Input & Output — Typical JSM
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BF: 5150 cum-15.0 mdia- 4.1 Mtpa hm (11000 +tpd) - productivity 2.4

COKE BATTERIES COKE: ORE / SINTER / FLUXES
125 ovens 370 kg/t 1580  kg/t
1.5Mtcokepa ™ 11-12 %ash 70 % sinter
CMC -%CDQ 60-65 CSR

)

Coking coal -

(8-12 coals)

- 520 kg

PCI (1 to 3 coals) :

130 kg/t

9 % ash 1 tonne hot metal
0.85 RR + Slag : 300kg/t
3% 02

1100 deg Blast T

Other: TRT - bell less top
—~HMP0.12 % - 15
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General Flowsheet — PCI System
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PCI Distribution System
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Coal Mills

Courtesy: BMH
rResources @
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