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nding Is Key to Using Indiana
Coal For Coke Production

Blend of 23%

Table VI Anabhytical data for selectad Indiana-|llingis coals
CoalA CoalB CoalC CoalD CoalE .
pevography Indiana coal -
T, Inerts(%) 18.91 2338 2222 1082 1022
0. Inerts(%) 1503 1863 1929  6.21 682 0
Exinite (%) 1280 8.0 11.40 420 420 37 A) EaStern
Reflectance(%) 056 055 061 058 065 . .
Inert Index 084 111 096 043 037 ngh VOlatlle
Rank Index 254 243 257 245 252
P. Stabilty 12(33) 4 11(25)  18(33) 25(31) N
USSCHI 084 108 087 044 038 (E H V) coal %
USSSI 257 249 262 248 254
USS P.Stab, 21 17 24 522 449 0)
?ﬂluh} a7s 363 370 3650 3580 40 A) EaStern .
Y 5 546 590 5540 5840 Medium Volatile
Ash{%,db) 7.0 8 5.0 8.1 58
Sultur{%,db) 062 075 086 086 104 (E M V) CcO al
Fsi 15 1.0 40 20 20 506!05!93 [ og/o4/e3 | 10/03/93 |
Alkali Index Q.78 Q.85 0.92 153 1.33
Phophornus(%) 0.043 0037 0005 0.007 0009 07/05/93 09/03/93 11/02/93
Rheslogy
F.Range(Deg.C) &4 52 54 53 ph —
M.F.(ddpm) 48 0 24 5 3
P CSR 50(48) 43 42(48) 35(30) 28(27)

Source: Use Of Reverts And Non-Coking Coals
In Metallurgical Cofemaking, H.S. Valia and W. Hooper,
1994 Iron Making Conference Proceedings
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Coke Oven Gas

» One metric ton of coal typically produces 600-

800 kg of blast-furnace coke and 296-358 m?3 of
coke oven gas.™

» 2005 forecasts indicate that the US will produce
11,500,000 net tons of coke, but will require
17,000,000 net tons for blast furnace, foundry,
and related uses.

» At present, essentially no Indiana coal is being used for
coke production. In 2002, Indiana’s steel industry used
an estimated 10.7 million tons of coal.

» 8.1 million tons was used for coke production.
» Most from West Virginia and Virginia.

*The Making Shaping and Treating of Steel, Association of Iron and Steel Engineers, Herbick & Held,
Pittsburgh, 1985.



nomic and Quality
rocess Optimization

» Develop model that for blending coals in way that
maximizes Indiana/Zlllinois Basin coal percentage
(minimizes cost) within constraints

» Maintain acceptable CSR levels
» Produce pyrolysis gas streams at various temperatures that have

composition suitable for producing Fischer Tropsch liquids,
fertilizer, and bulk hydrogen

» Electricity production

» Use the Model to formulate the design for a
multipurpose coking facility that maximizes value
for the entire process while meeting operating
requirements

» Continue development of new approach to using
nut coke in blast furnace operations that
maximizes use of Indiana/Zlllinois Basin coal



ones of a blast furnace

Ore consumes coke,
creates voidage

Coke gasifies in
, front of tuyeres,

creates voidage Burden meilts,

creates voidage

Gas
ascent

Burden
descent

Figure 4: The driving force of a blast furnace: the counter current process creates
voidage at the indicated areas causing the burden to descend

Source: Modern Blast Furnace Ironmaking, Verlag Stahleisen GmbH, 2004
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ITnitial Test Setup




st Initial Test



New Design
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nt GC for Gas Analysis
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m\l’ext Testing Stage
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yrolysis Chromatogram

pyroly600C80.DATA - Channel 1 - CP-4900 Backflush Column Module, 10m MS5 (TCD)
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- CSL Pilot Oven
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CSL Pilot Oven

Existing Gas port

Proposed gas port
site in down comer

Proposed Gas port
sites in the sole flue
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ture Work Objectives

Phase 2 can be started in 2007
Additional funding required

Ongoing discussions with potential industrial
collaborators

Develop optimization model for minimizing
cost by maximizing IndianaZlllinois Basin coal
use, coke properties, and value streams

Obtain more test data for coal samples
Start one ton oven testing

Fischer-Tropsch unit design, construction, and
installation

Fertilizer concept development and testing
Bulk H concept development and testing
Consider environmental issues in more detail

Continue discussions for potential
commercialization at mine mouth (or other)
multipurpose coke facility
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