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Pulverized Coal Injection into No. 1 Blast Furnace at Oita Works

Masayuki KXAWABE, Shinjiro WAKURI, Masaki BABA,

Yasushi ISHIKAWA, and Akira HASEGAWA

Synopsis :

The Oita No. 1 Blast Furnace (currently in its second campaigne) was blown in August 1979 and com-—
menced so called “all coke operation” in March 1980. Further Nippon Steel induced the Pulverized Coal
Injection (PCI) technology from ARMCO which uses coal as an auxiliary fuel in place of oil. This
technology has been in practice on a commercial basis for many years at ARMCO. On June 26, 1981,
Oita was successful in adapting this PCI technology to a large blast furnace of 4 000 m?® inner volume
involving a super high top pressure with a high blast temperature. Both the equipment and the operation
have made good progress up to date.

In this report, the mechanical out line and major characteristics of the PCI system have been pre—
sented as well as developments of technologies for adaption to a large furnace, especially in respect to the
combustion and raceway characteristics and control for stabilized transport as affected by scaling up un—
der a high pressure and a high blast temperature conditions. Furthermore, the details of full scale tests
are described, which were conducted by utilizing a single-tuyere test facility which was installed on the
Oita No. 2 BF. Operational results have shown a satisfactory distribution uniformity throughout tuyere
lines around the furnace. : :

As far start-up operation, the aimed injection levels, projected step up rates of injection and optimization
of operational conditions are reported herein together with actual operational performance such as the
replacement ratio of PC to coke, stability of hot metal quality, material and heat balance and circumfer—

ential balance.
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Table 1. Comparison of blast furnace operational condition and equipment for Oita No. 1 BF

and Amanda BF at Ashland.

Inner volume Blast temp. Blast pressure Tuyere vel. " Hearth dia.
Name of BF (m?3) °C) (ata) {m/s) Tuyere numbers (m
Oita No. 1 BF 4158 1 300 5.5 260 38 14.2
Amanda BF 2040 900 3.0 190 24 10.2
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Fig. 1. Gas composition profile in the axial
direction of tuyere zone.
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Fig. 2. Gas temperature profile and O, composition
profile in the axial direction of tuyere zone.
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Fig. 3. Relationship between raceway depth and
Froude Number.
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Table 2. Replacement ratios of PC to coke
achieved in practice.

Operation period

Ttem 1980 1982 1982
Aug. Jan Feb
(Base) : :
Fuel rate (kg/t-p) 469.3 461.7 446.7
Pulverized coal rate (kg/t-p) (] 51.3 52.3
Coal rate (kg/t-p) 469.3 410.4 394.4
Apparent replacement rate — 1.15 1.43
Sinter R (%) 86.6 84.8 85.1
Pellet A ") 1.2 6.3 8.3
Pellet B ”) 7.9 4.2 2.3
Coke Ash (7) 11.30 11.09 10.73
FeO in sinter ore (#) 4.97 4.74 4,59
Slag R (kg/t-p) 313 314 317
B.T. (°C) 1281 1292 1290
Wayo (g/Nm?3) 22.0 15.4 12.6
Corrected F. R, (kg/t-p) — 468.0 458.2
Corrected replacement ratio —_ 1.025 1.21
( % 0.32%
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Fig. 7. Stabilization of Si content of pig iron.
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Fig. 8. Improvement of circumferential balance
of raceway depth measured at 1 kg/cm? G blast
pressure (21, July, 1981—25, Feb. 1982).
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Table 3. Carbon balance and heat balance (N.S.C Oita 1 BF, 2nd campaign).

Item

Operation period

QOil injection All coke PCL
Nov. 1979 Aug. 1980 Feb. 1982
Operational condition Fuel rate (kg/t-p) 456.6 469.3 446 .7
0il or PC ratio (kg/t-p) 34.6 — 52.3
Humidity (g/Nm3) 2.2 23.2 12.6
Blast temp. °C) 1281 1281 1290
Blast volume (Nm3/t-p) 1011 1094 972
Slag rate (kg/t-p) 340 313 317
FeO (%) 6.52 4,97 4.60
Carbon balance Input Coke (kg/t-p) 371.9 412.8 348.7
oil, PC (7 ) 29.6 0 42,0
Others ¢ 7 ) 0.6 1.12 0.7
Output Gashcation C «C 7)) 349.9 361.5 339.9
Hot metal ¢ 7 ) 50.1 48.7 49,5
Dust «C 7 ) 2.1 3.7 1.8
Total « 7 ) 402.1 413.9 391.4
X % 103 keal
Heat balance Input Combustion C (—-—_—_vp ) 559.7 564.9 520.4
CO reduction «C 7 ) 31.6 32.9 33.1
Sensible heat « 7 ) 449.9 478.6 439.8
Slag formation «C 7 ) 47.0 43.8 44.3
Qutput Top gas « 7)) 75.5 93.5 64.5
Pig slag sensible heat ( # ) 478.9 471.5 468.5
Metalloid red «C 7 ) 31.9 37.0 28.4
Soln. loss «C 7 ) 357.2 356.2 323.4
H: reduction «C 7)) 15.0 11.3 14.1
H;0 decomposition « 7)) 3.9 38.7 21.4
Others « 7 ) 125.8 112.0 117.3
Total ¢ 7)) 1088.2 1120.2 1037.6
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