% & $ Vol 84 (1998) No. 8

=IFIC & T BN OB - RGEE)

WL —E* - 80 fR*2 - I Rk - LR e
HEF FRR* I

Combustion and Reaction of Coarse-sized Pulverized Coal in Blast Furnace

Kazuyoshi Y AMAGUCHI, Takeo UNo, Tadashi DENoO, Kenji YAMANE,
Tkuo ToNo and Shun ’ichi HIRAKAWA

Synopsis

: In order to establish the coarse-sized pulverized coal injection technology in the blast furnace, the behavior of pulverized coal with the char-
acteristic diameter of 350~450 um has been investigated concerning the pyrolysis, combustion, gasification and accumulation, by use of two
kinds of model experiment; one is the vertical tower type reactor called the combustion model and the other is the blast furnace type reactor
called the hot model.

The coarse-sized coal is split and the small-sized coal is generated in the combustion model experiment. As a result, the combustion effi-
ciency of coarse-sized coal is 10% lower than that of small-sized coal with the characteristic diameter of 50 um.

As the coarse-sized unburnt char is gasified preferentially against coke in the lower part of the hot model, char is little accumulated in the
model and little flown out of the top.

In the actual operation at Muroran No. 2 blast furnace with 150 kg/t-pig injection of coarse-sized coal, the stable operation has been per-
formed in which the permeability deterioration and deadman temperature drop are not occurred, and the unburnt char is little flown out of the

furnace top.

Key words: ironmaking; blast furnace process; pulverized coal injection; coarse-sized pulverized coal; raceway; deadman; unburnt char.

1. ¥E

OB IR 2 BWGA SRR OME 1S, Fefif i FY B 0
M= &k B8 2 MEBISINA, 32— 2 2IPELRE,
CO, PRI MBS O BB R 3 2 TR L LT, iShiss
RN LORA R OREBERETH B, Z0r0, SIF
23O TR RGA KGR GBS IS MO BB E A 5 & &
8IS, BEFWGA RSB OBE MM 4 & RRGHD SRR ST L 1o
o BRAFRMEORIWEMO 1 DOFE L LT ILDE
FERD BT 5N, Uz k0 BREE AL S BT 2 |
DERSE 0N 55, W RITERLT 3,

BOEPRORKIIZ & 0 | R E RS OBSERE S &
B L — 2% x A PUZ 351 2 R0 541 0 FEIE ASSETE AL
U, BIBIZBLTE, RERY FE8BADYT Iy s 54 F
—EEFONFIC I ORBEIZMEL TV B2, SRaEa
2 MO 720 IZ B S EREIHI R O L AL E L £ 2 5 h
Do —HBBHEIZBIL T3, BREOMBEORERZ (R
MERZEHIN%D & DKIR) 80~100umiZxf L T,
500~1000 um DFLRIIR 234 TIZEEIF THGA E T 5 1D
SO0, HRROMIBENE - RIS BI 2 BIZe @ 30z &
AEBRENE N,

*ﬁ%fu,%ﬁﬁ&%@iﬁz%@?ﬁiﬁﬁ%mm
T2 DKL R BE 8 0 BRI (1994.3) L 72D 4 22481= . o+
TIA Y ETNERICK DHKROMEE - KIS%8) 4 RBE
U CHSERGHIR OB 285 & & 812, EFI2Hn
THRRWGA B IR & FEHE L -5 RIZOVWThR 3,

BEABREIZE N T, BHOBMBRORERES 100
pmLL T TH B2 26, 100um AL 3R ERFEOR A
FRR EEFL 72,

2. RBEBHIUERRFE

AKERTIZ, Habd 5 R 2 & 02 TRLE U 7Rk
R ZDE TN, PP - (LM 4 Table LIZIRG 28,
FH2EF THO N TOBREKIE (350 um FE) 124f L
T, RRKREHOMMRSERIZMH X -,

RIS & D IWGA A MR R DR LS 5 L OSHIOW

Table 1. Coal properties.

Ultimate analysis Calorific value Characteristic

(mass¥, dry base) (NJ/kg) diameter (pm)
C H 0

7.1 51 9.0

31.38 450

FRI0F2 32N FH 1094 A 8 H2FE (Received on Feb, 3, 1998; Accepted on Apr. 8, 1998)
* BOAREE (W) 70 & BRI (Process Technology Research Laboratories, Nippon Steel Corp., 201 Shintomi Futtsu 293_851 3}
*2 (Bk) HRMBEEI Y v=7y 7B #FEZFT (Kimitsu Branch, Shin’nikka Environmental Engineering Co., Ltd.)

* 3 LR () BUEZ (Production Division, Hokkai Iron and Coke Corp.)
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Fig. 1. Influence of coal particle size on the PC combus-
tion efficiency.
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Fig. 2. Configuration of several kinds of char with the microscopic observation.
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Fig. 3. Influence of atmosphere on the particle size change
of PC during pyrolysis and combustion.

Table 2. Coal particle size distribution (Unit mass%).
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Fig. 4. Influence of PC concentration on the PC combus-
tion and consumption efficiencies.
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Fig. 5. Fine material and char content distributions after the dissection of apparatus.
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Fig. 6. Schematic diagram of pulverized coal injection equipment at Muroran No.2 blast furnace.
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Fig. 7. Operation results of Muroran No. 2 blast furnace
from all coke to pulverized coal injection.
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Fig. 8. Fine coke ratio in the tuyere sampled materials dur-
ing all coke and pulverized coal injection.
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Fig. 9. Coke temperature measuring results during all coke
and pulverized coal injection.
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