1156 % & W

% 78 4 (1992) £ 7 &

© 1992 1S1J
1T
=12

-
IHIHI110711111

ikl s

I

Rl FeO & ORIBIZ LB &AL — 2 2

O - RRE BAET - Bk MY

Size Degradation of Dead-man Coke by Reaction with Molten FeO in Blast

Furnace

Kohei SUNAHARA, Takanobu INADA and Yuji IWANAGA

Synopsis :

Since particle size of deadman coke greatly affects the permeability of gas and liquid in the lower part of
a blast furnace, elucidation of the behavior the replacement of deadman coke is an important subject. This
paper describes the degradation of deadman coke by the reaction with molten FeQ. With use of a
one-dimensional reaction model in which two kinetic parameters were determined from a fundamental ex-
periment, the degradation of the deadman coke in an actual blast furnace was simulated. The effect of FeO
in molten slag on the degradation of deadman coke concerns reduction ratio on the melting down of ore

temperature, and productivity.
coke is stationary pattern.

It takes about 2 weeks that vertical size distribution of degrading deadman
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Fig. 1. Experimental apparatus . 20 e T ]
Table 1. Experimental conditions @.
Temperature (°C) 1400~1 600 ’E‘
Flow rate of gas (Nl/min) 2.0 (Ng) £
Diameter of reaction tube (mm) 35 -
£
[Sinter] £
Chemical composition (wt% ) ©
T.Fe FeO M.Fe Fes0, CaO SiO; AlO3 MgO 'g ,
60.3  66.1 0.2 0.1 1.6 6.7 2.0 1.5 =
— CokeB ;
Weight : 15.0 g/ch Diameter : 0.5~2.0 mm o . o Experlment
(Coke] - T=1500C —— Calculation 1
CRI (%) Ash (%) Diameter (mm) 0 L . 1 L 1|0 . L L . 2‘0
A 17.8 0.7 18 . .
B 32.9 11.0 10~18 Time(min)
46. 10.8 . . .
g 48.8 4.5 {S Fig. 2. Change in coke diameter (Photograph :
fixed by resin).
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(Center) {Center)
Distance from center (mm) Distance from center(mm)  Fig. 3. Fe-distribution in the coke

a) Before reaction

b) After reaction

observed by E.P.M.A.
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Fig. 4. The degree of reaction.
TWHI L3RBT S, Table 2. Total rate constant.
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D 48.0 93.0 “exp(- 95 700/RT)
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Fig. 5. Temperature dependance of rate constant.
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Table 3. Experimental conditions @.

Temperature (°C) 1450~1 600

Flow rate of gas {Nl/min) 2.0~10.0

Diameter of reaction tube (mm) 35, 70

Hight of coke-bed (mm) 40, 60

Diameter of coke (mm) 8~15(Coke B)
Superficial velocity of molten slag (em/s) 4.5X104~3.4x1073
Reaction time (min) 15~20

Pre-reduction ore
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Fig. 7. Size distribution of coke diameter after

the reaction.
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Fig. 8. Vertical size distribution.
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Fig. 9. Degree of reaction.
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Fig. 10. Temperature and superficial velocity de-
pendance of reaction area ratio.
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Table 4. Calculating conditions.

Inner volume ; 3 680 m® Hearth diameter;13.4 m

Superficial ve-

Productivity Temperature Reduction locity of slag

Q
&
7]
o

(#/day m) (°c) degree (%)  (¢m/s)x 1073
Base 2.3 1600 90 8.3
Ia — 1 500 — 8.3
Ib — 1700 — 8.3
Ilc — 1 800 — 8.3
Ma 2.0 — — 6.9
b 1.8 - — 6.3
Ma — 95 6.8
b — — 85 9.9
lic - 80 11.4
"% 3

8 )T T4t h * .
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LASTES, AREITCIR, FRa—2 ZAOFTHD &
BLTWBER, To0L) RREUNMILEH TN 2%
B4 5 LiETARM FeO 12X 50— 27 20MKAL, Hik
ROEHHEEIE & SRR T TRET AWML
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5. &

HIFER O =7 AMETEMA 7 75D FeO L DL
B X 02 AHRALBR 2 e BILT B, ERER
L EF VB EIT, UWTORKEMELR.

(1)#%® FeO & 2— 2 201, —ROKMEMIEG
LTRSS EATEETH D, ORUSERE, -2
2O Rt (CRI) IIAKAE L 7% .

(2)a— s AFIRB L BEMA T 7 HET T HEOER
Rt EiwifgiE, T=1450~1600°C, U,=4.5X10"*~
3.4X10 3 em/s DHEPFTIE, 1TIT—EMH 0.3 % & 5.

(3)VEEEBHTICBTAYIab—Tarvildkdl,
RMERY»SHETTH FeO x FALZBMA 7 7 DU
Xy, FRa—7 2, LW (ESH1Im PDA) TO
HHAMRE SRS, T/, oMkt (CBE) ik,
¥ 2AMc—E LRy, RE (1800°C~1500°C) »¥K

il

Widd, BERICBITLHARTE (<85%) »EIE
E, Bt (A9 7iETE) PEVITEHMKT 5.

'CI'IIIH

5
D : EEAR L (em®/s)
DZ0, DZ : (#) st8E&FH 1 X (em)
Nreo : 27 7' FeO 2% (mol/cm®)
Re: LA /WX (=p,dU,/1,) (—)
Ry, Ry : HAERITCHILHEE (mol/cm?/s)
Sc: ¥ a3y bk (=n/0,/D) (—)
U,: 27 7228 iEi#E (ecm?/s)
Vo Ve: 3—2 2 (F1#) 55 (cm®)
V,: 29 744 (em®)
d: 72— 27 Z%E (cm)
freo: A7 ' FeO #iHE (mol/cm?/s)
k HRAERCEE T (em®/s)

: MERBERE (cm®/s)
k PO EEES (cm?/s)
n: BHEKTF R -2 2@l (—)
0pz: FHEATHEENEE (—)
e: I— 7 AFIEBZERE (—)
n: ARG HEEE (—)
k2 AT 7 (g/em/s) v
0. I— 27 ARFET VIEE (mol/cm®)
py: 25 FEE (g/cm®)
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