JFE ¥t No. 22
(2008 4 11 H) p. 55-60

REAARRBKA (FRERBEK) F25FICE T 3EHH ARIALERE

Blast Furnace Operation with Natural Gas Injection
at No. 2 Blast Furnace at East Japan Works (Keihin)
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Abstract:

To improve the productivity and reduce carbon dioxide emission in blast furnace operation, JFE Steel has
considered introducing the blast furnace operation with natural gas (NG) injection. It is expected that the
productivity in blast furnace is improved because of highly oxygen enriched operation and improvement of
permeability. Reduction of carbon dioxide emission is also expected because of increase of hydrogenous reducing

agent. NG injection adopted at No. 2 Blast Furnace at East Japan Works (Keihin), and the new world record of

monthly productivity of the blast furnace (for inner volume: =5 000 mg) is achieved (2.56 t/ d-mg).
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Table 1 Properties of various injectants

Ultimate analysis Calorific Partial Decom-

(daf, mass%) combus- | position
Ash value tion heat | heat
(mass%) (daf)

clulo (daf) (daf)
(kcal/kg) (kcal/kg) | (kcal/kg)

PC 742 | 824 | 55| 98| 7244 1489 205

WP | 565 |77.8|104|11.7| 8323 1332 302

Oil 0.00 |85.1|115| 03| 9801 1681 192

NG| 0.00 |76.6(234| 00| 11781 698 988

PC: Pulverized coal WP: Waste plastics NG: Natural gas

JFE #:#k No. 22 (2008 4 11 1)

300 o

=0 [ NG

£ 296

N o0 .

> E + () 0il

82 20t pc WP

= 288 Base ﬁ
284 —

% O Base u

= 22 L

Ze 00 rc® o

55 [ WP @0y

=2 2000} °

! N0

1 800

2 4 6 8 10 12 14 16 18
Input H (kg/t)
PC: Pulverized coal WP: Waste plastics
NG: Natural gas
1 BERTICRIETHAKREOHE
Fig.1 Effect of input H on operational conditions

(=)

(%)

Oxygen
enrichment

160
150
---- 140

-1 130
-1 120
110

TET
(‘O
TGT (°C)

(t/d-m’)

Changes in
productivity
e e
— b
SIS

Base PC WP Oil NG

PC: Pulverized coal WP: Waste plastics
NG: Natural gas

2 BEWAAMERICL BBRENE(L

Fig.2 Changes in operational conditions by various injectants
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Table 2 Experimental conditions
A B C D E F G H I
PCR (kg/t) 100 100 130 130 70 100 130 160 190
WPR (kg/t) 30 30 30 30 30 — — — —
CH,. R (kg/t) — 30 — 30 30 30 — 30 —
O, enr. (%) 1.0 4.0 2.0 6.0 3.0 3.0 3.0 6.0 3.0
Blast Temperature (O] 1200
Ve (m/s) 150
Ex. O, 0.91 0.75 0.77 0.70 0.87 0.88 0.94 0.70 0.66

Theoretical flame temperature (TFT): Constant

PCR: Pulverized coal rate WPR: Waste plastics rate CH,. R: Methane rate O, enr.: Enrichment
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Fig.3 Experimental apparatus
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Fig.4 Effect of methane gas injection on combustion and
gasification efficiency of solid injectants
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Fig.5 Effect of methane gas injection on temperature and
gas composition in raceway
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Fig.6 Effect of methane gas injection on coke fine ratio in
raceway
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Fig.11 Flow diagram of natural gas injection plant
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Works (Keihin)

TERE K PIIR EE 1.22 5 LILICHE T L 720 SIS,
FHEMEII BT S Lz, BARRTTH O BRBEELGE 12
LB FHOBBEROMR, BL, BICHAFRER
BED PRI X A O - WIFE B o ISR T
b EHEREEND,

54 FWHHABIAAIC L HEHstibigs

R 13 12 5iieEE 2 B O A FEEMOHER %R T. 2006 4
5 &I H A %A L7k = B 2 JEh L T\ %,
Z o T20064E 8 H X H BB H M BE I &
(245t/d - m’) #3EW LY, BED Z0RBEEHNITH
50200843 H IS L722HMEH M8t & &
(256 t/d - m®) 1%, PIZHE 5000 m® P o KB ESRIC BT
HHMFHFLERTH 5,

6. BBHYIC

UL 2 WIS B BT T AWGAREFEIZH LT, Y
ANETINENR=RE LBWEDEET VI L 5 HmE
B/, Ay PETIVIC X B EMRETCH ORRBEVERE, 4T E ik
ALFBRIC X B A OB ITTEF A, BLOEFICBIT 58
EERDDS, TiLOARZRR,

JFE #:#k No. 22 (2008 4 11 1)

(1) Fnikss
BT A AWGARIZ LD, S REGRIN 3 5 15
TE O T & 5 [ — P ERE T CofERE/Loi
hm, A& A & BT 5 B E IO OBRBEMEI L, B
FOETCH AR OKRFERE AR T % 87 DT
P W E B MO EIC L 5 T abil e ot s b
L, WENUFEND, T KEGEEEFEHV
72912, COz HEHmHI S WfF s %,
(2) HEIR
WSS 2 WECUE, 2004 4F 12 HIZHERT A7 A WRIA F
ZEAL, BEE(EOBM 4.7—-56%), BLU,
JAT B Ak o (T &l A IRPiig ik 1.22 — 1.11)
ISk DB (234 —>252t/d-m’) BER LI X5
AR A A & A L 72 MRGHE Y 70 39 0 & 920 L 725
2008 4F 3 H121&, H S H I SE L H7esk (256 t/d - m®)
B L, ZOREHINZAFE5000m’ Lo KK g
BT HMFELFHTH S,

SEXH

1) et AR A, RS S, AER, % E. CAMPISI.
2005, vol. 18, p.984.

2) 72k Z1E, Oscar Lingiardi et. al. Proc. Ironmaking Conf. 1999, p. 135.

3) AILERR, G, oA, JEREL, M JRsER. CAMPASIL
2004, vol. 17, p. 610.

4) WEA A, oA, R R, A ILGERS, R HE R, CAMPASIL
2006, vol. 19, p.135.

5) RGBS, WHsek, AILLERS, fEE, TR, HEEE. Sl
1999, vol. 85, p.717.

6) AKEIEN, BANMZ, SEMFHY, TR, WHES WA
CAMP-ISIJ. 2006, vol. 19, p. 136.

7) CWHYEL, HEER, O THEEEA, AkHih, MR 8k & 6
1980, vol. 66, $699.

8) WIAMEE, BANMIZ, HHIE, ZERK, FFHY, VEHEC
CAMP-ISI]J. 2007, vol. 20, p.101.

1

WA e M $i 7



