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Recent Progress and Future Prospects in Blast Furnace Fuel Injection
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Fig. 1. Trend of average pig iron production per

unit of blast fu

rnace in Japan.
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Fig. 2. Trend of average productivity in all Japanese

blast furnaces.
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Fig. 3. Trends of average coke rate and oil rate in
' all Japanese blast furnaces.
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Fig. 4. Trend of average oxygen enrichiment of
blast in all Japanese blast furnace.
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Table 1. Experimfzntal injection of alternative fuel except oil and tar tested and proposed.

Kinds of fuels Name of the company

Remarks

Coke oven gas Yawata 1961 Higashida®>

159% production increased and 1°'89, coke rate
decreased for every 19, of COG

NKK 1261 Kawasaki®

Rest gas

Nippon Steel Under testing
Naphtha Fuji 1963 Hirohata%
LPG Kawasaki Steel Under planning

Fuji Muroran 1964~ 1965%
Coal slurvy

509, coal slurvy

Kawasaki Steel Chiba 19647

302 coal slurvy replacement ratio 1°0
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Table 2. Theoretical investigations of fuel injection
published in recent Tetsu to Hagané.

Issued data i Title and auther of the paper

54 (1968) 10, | Consideration on Oil Replacement
p- 13 Coefficient in Blast Furnace Oper-
ation by F. NAKATANI, §. WATA-
NABE, Y. SuNami, F. NAKAMURA

53 (1967) 9,
p- 3~16

Consideration on Oil Replacement
Coefficient in Blast Furnace Oper-
ation by F. NAKATANI,

Y. Sunami, F. NAKAMURA

On the Theoretical Equation of the
Coke Equivalent of Injected Fuel
and Its Application by M, TATE,
C. Naxane, C. Kmm, K. Suzuxkr

51 (1965) 8,
p. 199~206

50 (1964) 11, A Method of Calculation of an Oil
p. 1690~1692 | Per Coke Replacement in Blast Fur-
nace Practice by K. Sasaki,

H. Anpo, N. TsucHIva
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P I, BTl 10 kg /tHM WOALGT X 0% AIRE
T 40°C O LHABUETH 505, 200°C 0% I8 EHE
v EHIC LT 50 kg /tHM OBGARBEINA ATAE L T 5
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Fig. 5. Effect of the amount of injected tar on the
decrease in coke rate at different hot blast
temperature.
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E, B ED I AHRNTFVCXRTEABEET
DEBRFERE L, BREE(HH X % BIMRARE KO
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B3 — & A{EE O _ERIC X b OFEATSERIEENT B
BrT5 X951, FaRF@HOTHE Iy ABEE
WWE L, £ 100 kg /tHM OEHEZRAKR, T —2 2
¢ 400 kg /tHM %%)3 = Lz o1t /. zor
Ly, HAEMEE RERC—ERE LD E VL X
5. T OHEITAEOARERAT, JIgkKE, WMER LKLY
AREFEET 5L T IORMBRERAEIh, 3—-22
AR KW Z SR ERIE LT3, Fig. 6 it §r ik
REILERELEBHMRAR & 3 — 7 A oBRERT.

Lo LEREELEZHHE LT BEMzSEICRAL & X
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Fig. 6. Relation between oxygen enrichment and
coke rate, oil rate.
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5. Zhid, BFTRT A0, Fol ol
OGP L, BERIGEEEY, Bk RA S JITiE
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Ihr okt s EFCckWT, 1000°C Bl oEaiRs
TYTEEFTELFIAF X, V) a—araXeFEz
mrhE, ¥ 30 75 keal/tHM EBETHD, hiio
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1A,
EIFTEROKREIE 28 570z, FTHcTd b
BECEESETER I 3¢, 4 L7 CO ZMERTIC
FIET20ERDE. L LIETHAOWALIE, $0H
ZTEHREIMEEL LT, EERTCLERI~F A
EEERHBLELS L T5ELTHY, T TCIRBRE®X
NTWBE S, Bkt Wi ) OETSH A TR HSH
TOT, Rir%, BILH ADHEEMSNmMY 720 4 JLIF
WL BIsv ERREHNCASL LEEV. L L, $EOHRE
BB R RAR S 5 HETH Y, Fig. 7R3 AAREH
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Fig. 7. Effect of reducing gas injection on the coke
rate in the result of experimental furnace.
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Table 3. Prospect of supplyed various fuels in
Japan in 1975.

Heavy oil 226 500 x 103 kl
Naphtha 47 100x 103 ki
LPG 11650 103 ¢
LNG 5000x10°t +a

TR ZEPR DB IE O EERIDT i Eilg 220 kg /tHMI
ABa—0 AHE 210kg /tHM K F LTk H, &5
CHEDYGABLDARET H 5.

% < OEBERS o e ARERINEISD, BBE
FRZ OB RO T WD, REERY LEL TS
REZERIE, SRREORME, 7 APLEAMSMIC
H3 2 i@ mRORY M, RGO L, AR
REDTRTDET, EROEERGOXKEEZ TR LT
B2 T 5TH 5. EIFE~DETH ZARAS
W, EFOR R E RAIRICED L, 58k ROHE 2
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OFEEEVZ XS, FAD FTG k92 5 A0 B
FESINIHATDOSHOFERC K T &2 2T 7.
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S#HIOX SR EFCERT 5 %o T,
Ex OFIESIR IS EEb5d, ok 5 kESE
gL, Fle T 79 OBEA~OWRALL, Bk
HMEVGALFNNRE PR TS &7 K OB MIE X
g, Lo LZORERHEAERRETHZ LS

OFL <R LT v i & F, SRTaSn sl
TR LT, BEEEWMERELMoEMR EFRTE

2T, T DR EHITOTESLIT H7- Shid s Sz,

6. 5 [0

SRR OFRSUWINBCEST, BFHT AL
¥ -2 ffT D EERGOBRRIES L KD X 5 kR
BT bLTwa. L LESSEFHOFBI LT
v ORREHERT R 35 L ORI Lo 8% i Tk
D, EEBGKOEEEOKE LIFR > TREDEFIT
BT EELELEEDLSTEDLNS. BIFOT &

9

{EEBRAYDBEE LTt S EREROAFEFEE
WIS 5 b DR ERLESERLE S v, {LRRE
WIERR T 72 v & WO T EHIESRIMG S Ol E I i
BEEO AP LITELBTHEILELRSE S THD. b
Wb EEEENE & UCiihoRogmblo EF: R
X 2oT Z OILEBE 2 KONTE W EIE OS2 B kiC 5
BI2X58BNTH0852x0n@@mTHES5.
DA ERPERRE OB ITIT L oT, EIFE OB A S
BRI LY A82FEIHMEIT, BT ELKkES
EFTE bhbhidSHBEINBECRN LT, X
S —BOWHI L E T X o THIROMESL 2110 ShnE
AV QAN

x ik

1) m#: &8, 57 (1971) 3, p. 629~645

2) rhif: 8 EE LT SHEMHEE, BM4SES A
p- 136~139 [ 4]

3) e, W, wH, L gk, 50 (1964) 3,
p. 104~105

4) T, BR: & &, 48 (1962) 10, p. 1231

5) BFI 8% BFI ZE£#HE (B4l4108)
p- 91~93

6) A, HE, WE, A, &, B & &6,
52 (1966) 2, p. 107~113

7) Hh, BIFH, FWE, KEF, HE X 8k X,
53 (1967) 10, p. 3t

8) 4, &, g, FE: gk, 49 (1963) 3,
p- 299~301

9) &, #HAR: #24m, 48 (1962) 12, p. 59

10) FrEskFM: RNy R, #438-1--1

Iy BR=E, #, #F5: kA S690 HEiE AW LE,
p. 625~627

12) SEf): &k &89, 54 (1969) 10, S355, 356

13) AHRME: KkFBE

14) Nojyi, Omori, and Otase: ICSTIS (Tokyo) 1969

15) 57F, A#, MR, TH, LM\E: gkiiE, 58
(1972) 5, BEF=

16) $k & 88, 57 (1971) 4, p. 243~258

17) |, KM, B#, #& 2 FKEMHE: ibid., p. 37

18) &8, iR, &, #A&: gL#m, 51 (1965) 8,
p. 199~-206

19) ey, A/, i ke, 53 (1967) 9,
p. 1081~1094

200 BT, KMl #kEim, 57 (1971) 14, REFE

21) RE, KB, ER, HFH: g2, 48(1962),
p. 1221

22) R, ¥HE, A, R & L §F, 49(1963), p.1324

23) E&, A&, RA, B@E: g, 51(1965)4,
p. 628

24) fE&Angl: EEIHAER, §34-13-3

25) &=k, ik, ., JFE: gk $H, 55 (1969) 10,
p. 3~12

26) bk, s, ME, BT gkE &, 56(1972) 7,
p. 881~895

27) BELIILERER, HEIFEIF



