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Technology for Producing Direct Reduced Iron (DRI) and Hot Metal by
Using Coal-based FASTMELT® Process
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In order to recover valuable metals from electric arc furnace (EAF) dust, Kobe Steel carried out at its
Kakogawa Works a project called’ the development of valuable metal recovery technology by using a rotary
hearth furnace”, from 2005 to 2007. The project was subsidized by Japan’s Ministry of Economy, Trade and
Industry. This process produced valuable DRI and crude zinc oxide. The DRI was found to be feasibly
melted into hot metal using the coal-based FASTMELT process. This suggests that FASTMELT is one

solution to produce hot metal from iron ore fines and non-coking coal.
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Fig. 1 Schematic flow of coal-based FASTMET/FASTMELT process
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Table 1 Development schedule and recent operation condition for
coal-based DRI production process

Process |Location  |1995 |2000 |2005 2010
Kakogawa/ ———— ‘ I >
KSL Demonstration Waste recycling commercial
plant plant —
METI-pilot plant (RHF)
FASTMET |Hirohata/ = S
NSC Hirohata No.1
_-
Hirohata No.2
Others e
Commercial Plantsx 3
Kakogawa/ —
KSL Bench scale plant
ITmk3  [Minnesota/ == ——
USA Pilot demonstaration ITmk3 commercial plant
Others plant ‘
ITmk3 commercial plants
)y
FASTMELT |Kakogawa/ e ‘
KSL METI-pilot plant (Melter)

KSLO Kobe Steel, Ltd.
NSCO Nippon Steel Corporation
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Table 2 Development schedule

2003[2004[2005|2006|2007

Fundamental experiment & basic design »

Engineering & construction of pilot plant
Development of agglomeration technology —

Development of reduction & De-Zn technology
Development of DRI melting technology

Total demonstration operation —b
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Fig. 2 Concept of FASTMELT process (Combination of RHF and
coal-based DRI melter)
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Table 3 Description of RHF equipment

Item Description

Iron ore, EAF dust

Feedstock Coal (bituminous, non -coking coal

Dimension 11.5m (O.D.)

Coal

@ Pulverizer Combustion air  Off-gass

Air cooler H
Stack

Bag filter ID Fan

EAF dust

Day bins

Mixer
Briquette

5
machine Burners

HF

R
DRI container

CBQ DRI‘

03 RHFOOOOOOOODODOODO
Fig. 3 Process flow of RHF pilot plant

RHF Capacityd 20kt-dust/year 04 RHFOODOOODO
Off-gast) max.1,4000 Fig. 4 RHF pilot plant
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Table 4 Chemical composition of EAF dust,crude zinc oxide and DRI Oowto O
T. Fe M. Fe Zn Pb C CaO Sio, S Cl
Group O 310 33 1 17019 1 3 304 408 0.4 102
EAF dust
Group O 210025 102 2600 29 103 306 204 305 0.4000.6 507
. Group O J0.2 O 640 70 304 0Jo.1 0.100.2 0.100.2 0.4 508
Crude zinc
oxide Group O 0o.7 o 570 62 406 0o0.1 01008 01002 02005 9016
Group O 460 53 4001 46 0.70 2.4 0.1 5011 508 9013 0.6 o1
DRI
Group O 420050 350 41 104 0.100.6 3015 60 12 80 14 0.601.0 a2
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Fig. 5 Mass balance and sample photos
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Fig. 6 Relation of RHF temperature and de-Zn ratio
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Table 5 Chemical composition of CBQ produced by steel mill waste

Owtd O
T. Fe Zn C CaO SiO, Cl
370 42 305 12017 809 203 01

OO0ORHFOOOOOOODOODOOOOOOOOOOO
0000000000000000000RHFOOOO
0000000000000000000000000
0000o0o0o00000000000000
0000000000000000000000000
0000o00o0oo000000000000000000
0ooooooooooooo
200000000 800
2BO000000000000000000
0000000o0oo00000000000000000
000070060000 0000000000000O
0000000o0o0oo0o0o0o0oDoooooooooon
gooooooo
2BRO000000000000000O000000
0000000000000000000000000
0000000000000000000000000
08Oooom
0000000000000000000000000
000000o0000000000000000000
0000000000000000000000000
00000000000 0000000000000
0000oo0o000000000000
0000000000000000000000000
0000000000000000000000000
000000oo0oo0oo0o0000000000000000
000000o0oo0oo0o0000000000000000
00000o0o0o000000000000000000
OO0OORHFODOODODODODDOODOODODODODODODOOO0
00000oooooooooooo
2BBO0O00O00O0O0O0O0OOOOO
0000000000000000000000000
14500 0000000060 000OOOOOODODO1
0000000000000000000000000
0000000000 200000000000000
0000000000000000000 200000

Material bin
(DRI, Coal, Lime etc.)

Cooling

chamber Flare stack

~4— Combution
air

Scrubber

07 000000000
Fig. 7 Process flow of melter pilot
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Table 6 Description of melter equipment

Item Description

Cylindrical stationary furnace
TappingO Drilling
Dimension( 2m(1.D)x 2.6m(H)
Capacityd 13kt hot metal/year

Melter
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Fig. 8 Development themes of coal-based DRI melter
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Fig. 9 Typical process of continuous melting operation
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Table 7 Typical chemical analysis of charging hot-metal

cO Sid s PO

43047 0.15 0.30 0.0300J 0.060 0.0900J 0.120

08 00bdoOoooDbrRICOODOODO
Table 8 Typical chemical composition of charging DRI
0

wtd O
Raw Material Metallization | T. Fe M. Fe C
Iron Ore 86.0 77.3 66.5 7.9
EAF Dust carbon steel 82.4 58.1 47.0 7.2
EAF Dust stainless steel 73.2 354 25.3 3.1
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Table 9 Total consumtion of carbon for RHF and melter

Itmes unit consumtion
DRI production for RHF 547kg/thm
Carbon consumtion DRI melting for Melter 461kg/thm
Total 1,008kg/thm
Others (O, gas) 451Nm°/thm

(thmU ton hot metal)
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000 700kg/thmO0 00000000000 DODOO0O
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Fig.14 Prediction of total carbon unit consumption for pilot plant and commercial plant
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