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Over the past 10 years, Kobe Steel and its Midrex, subsidiary company in USA, have been developing the
FASTMET Process. This process enables the conversion of metallic oxides from either steel mill waste or
iron ore fines, into metallized iron in a rotary hearth furnace (RHF) using solid carbon sources, such as coal,
as the reductant. Since 2000, the current commercial operations have enabled steelmakers to deal with
metallic waste problems. In 2009, Kobe Steel successfully supplied two new FASTMET plants each with
190,000 t/h capacity. One is the third plant for Nippon Steel Hirohata Works with the first FASTMET-HBI
process, and the other is the first plant for JFE Fukuyama Works which produces DRI as supplemental

source for blast furnaces.
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Table 1 Supply list of FASTMET plant

Capacity
t/y)

1 )Kobe Steel Kakogawa Works FASTMET 2001 Apr.| 14,000

2 ) Nippon Steel Hirohata Works FASTMET No.1 |2000 Mar.| 190,000

3 ) Nippon Steel Hirohata Works FASTMET No.2 |2005 Feb.| 190,000

4 ) Nippon Steel Hirohata Works FASTMET No.3 |2008 Dec.| 190,000

5 )JFE Steel West Japan Works (Fukuyama) FASTMET No.1 | 2009 Apr. | 190,000

Plant Startup
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Fig. 2 Schematic drawing of reduction in FASTMET furnace
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Fig. 4 FASTMET plant in Kobe Steel Kakogawa Works

R 5 #r H#EAMELE T FASTMET 3 5%
Fig. 5 3rd FASTMET plant in Nippon Steel Hirohata Works

AL ENY FASTMET 75 & b 1554
Fig. 3 First FASTMET plant in Nippon Steel Hirohata Works
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Fig. 6 Sectional view of HBI
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7 HBI M
Fig. 7 Appearance of HBI
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Table 2 Specification of hot briquette machine of pilot plant®

Roll Diameter 1.0 m
Allowable feed temp. 800°C
Feed material temp. (typical) 658°C

. . Feeder speed (typical) 86 rpm

Hot briquette machine Roll pressure (typical) 16.5 MPa

Roller speed (typical) 5 rpm
Production rate (typical) 9.5t/h
Motor Power 200 kW
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Fig. 8 Relationship between compression strength and carbon
content of HBI

JETS

9 AN HBI FE 75 ¥ b
Fig. 9 Kakogawa HBI pilot plant

10 M) HBL FE 75 v Mok 2880LT 2 b
Fig.10 Agglomerate test in Kakogawa HBI pilot plant

x3 MHINFES 5V b CApEX - HBIMEIRGI
Table 3 HBI property of pilot plant

Metallization: 80—85%
Carbon: 2—6%
Density: 4.2 g/mL
Compression Strength: 5—7 t/HBI
Drop Strength ~+ 38.1mm: 85%
6—38.1mm: 11%
— 6 mm: 4%

M, AT 9 VBENRD D, TOEMHFEITELRTH
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H AR BGRRIAHESEAT 3 581, ZORE 2T 52
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Fig.11 HBI line process flow of 3rd FASTMET plant in Nippon Steel
Hirohata Works
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Table 4 i’);zz)fﬂty of HBI of 3rd FASTMET plant in Nippon Steel
Hirohata Works
Metalization > 85%
Carbon <3%
Density > 5g/mL

E12 #i HEAMELGRT FASTMET 3 SH80HE 7 2 i iids
Fig.12 Exhaust gas cooler of 3rd FASTMET plant in Nippon Steel
Hirohata Works
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Fig.13 FASTMET plant in JFE Steel West Japan Works (Fukuyama)
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Table 5 Properties of DRI
Reduction degree >80%
Zinc removal degree >90%
Compression strength >100kg/piece
Double flap
Product DRI storage

X14 DRIETY 7 71—
Fig.14 DRI line flow of Fukuyama Works

RsD #li= 5154 /Vol. 60 No. 1 (Apr. 2010) a1



IR PR EAH T 4 VA& HATBY, ZOF I 4
DHBEIZKEEFHZT 5, T LO0ERIZEES TRED PR
IZK 5> TDRLEHITTINE S TS ERIFEZ, N7 4
BT 4 v L ORMEMAEIC K > THAIR NS,

%72, DRIZ — SO —HEL VS ERET S
LA F o a8 A2y — L L, ZRhHICy =LA 2
ELTEREWAA TS, ZHIZK->TDRIZ — I
HAERNEERHSICROZENTE, 7 =TT
DRI A F&(L$ 2 D %#BhIEL T\ 5,

DRI 7 — 5 HI1T? DRI S 1, Pk %D DRI O Suskt
BHBLRIB AR Z S8, F MR REO 20
ETBRZENEETHS, 51T, BEAr-FItky
TE, #aHPORENFRES T8 212
WHHEDR MK T2 7290 % < OBYZZRE A B E & X
D, RS KREL 8D, 22T, REEETO DRI 7
— 5 RS 1 200°C & L 7=,

DRI 7 — 5 K0Pt &h 7= DRIIZ, ©—F 22 ) —V
THEZDZVEL LBy RYIZL > TG Y — FA
frxhs,

RHF OHEH X #WPE-§ 24 7 H ZRTlE, ThFIcHE
D b 5 H I & BASBER A R L T s, & <ICmH
arCUE, B HARBGRERIAMSR T 3 5 4% & [mlkk, 7 A
A& TEIc T 2, AR AR, BiEA < RIS %
it LT3,

RHF OMRBERBRELE LT, IS T €75~ b TOff
¥R H % COG M L7z, COG iEfthd LNG 7% &
DR TR B 23D 200 (19 18M]/Nm®) 728,

X7 HAL VT SN BP0 2@, A EERUE DA
JHELR AT FASTMET G312l RTE < A D, Z DAL
MR SIS D 2 r =Ty THABEE k572, L
LU RO EBD, A7 HARMEED TV M BT
SN EORE I AL T 5,
*THAROINT T 4L & THitE XN B ML &
TR ETHLA ML, TYRVIZX 5 ThR v 4 K
—Iir & h, e h b,

CT=T N THAH?KEE L ST 22 8PF T
T 2MEEGAZ L Z g8 % FASTMET 7Vu t 2 %
92 Z &I K- TREEBBRTRIRMISEIT L, ik
FOHFIEHE LCHEMZU A 7L ERhT0W3Z L%
I U7z, HUEREJROAGER CO, B A 1X L &4 5 Hh
EREEIRGE O ME N EE MR 5 %50, FASTMET 7'
Y 2ABA=Z -3 S5HhETETEHEIEDEHFESN
5,

2 EZ X ®

FiaTES 3304872 5.
PSS 3075722 5.
TP 3208385 5.
FERTER 3075721 55
PSS 3844941 5.
PP S IE A0 0 @k &8, Vol.92, No.12 (2006), pp.330-336.
PR 2008-127580.
TP 3404309 5.
ZSBRFFET 2009-74725.
FiPES 3145834 5.
AR 2008—256332.

W

[ N N N NI NI NI NI NN

1
2
3
4
5
6
7
8
9
10
11

42 RsD KOBE STEEL ENGINEERING REPORTS/Vol. 60 No. 1 (Apr. 2010)



