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High Rate PCI Operation by Sinter Quality Improvement and Burden Distribution Adjustment

Morimasa ICHIDA, Shinroku MATSUZAKI, Tsuyoshi TANAKA and Fumio Koizumi

Synopsis : Since the beginning of 1998 the high PC injection and low FR operation is realized under high productivity (about 2.2 t/d/m*) and without de-

crease of Al,O; in sinter in Muroran No. 2 blast furnace. By sinter quality improvement and burden distribution adjustment by new-type

charging chute, inverse v-shape cohesive zone is formed under high O/C (more than 5), and gas flow stabilization and improvement of gas

permeability and packing characteristic of dead man are observed. One of main tasks from now on is clarifying phenomena of reaction and

assimilation between ash from pulverized coal and dripping slag under cohesive zone and its control.

Key words: high PC injection operation; high productivity; sinter quality; new-type chute; charging pattern adjustment; gas flow centralization; inverse v-

shape cohesive zone; permeability; dead man; PC ash; dripping slag.
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Fig. 5. Relation between O/C and relative O/C near wall in
Muroran No. 2 BF (94 Apr.—99 Apr. monthly data).
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Table 1. Operation results in Muroran No. 2 BF (98 Jan.—Dec.).

1998 v v
Jan.1-10 May  |July21-31]Nov.21-30{ Dec.1-10| Dec.

Productivity (t/d/m") 2.15 215 2.19 2.23 2.16 217
Fuel rate (kg/t) 5222 511.9 505.9 496.8 509.6 511.8
PCR (kg/t) 1448 169.8 164.1 176.2 189.3 182.3
0/C () 427 4.70 4.75 5.04 5.07 497
Vb (Nm®/min) 3669 3745 3716 3610 3685 3514
OB (t/ch) 56.0 56.0 56.0 56.3 57.3 56.8
CB (t/ch) 13.1 19 18 1.2 2] 114
0O,-enrichment (%) 244 247 2.92 2.55 2.03 2.37
Air ratio (-) 1.10 0.99 1.03 0.89 0.85 091
Tf (°C) 2176 2145 2135 2128 2095 2122
N co (%) 50.2 49.8 50.3 50.4 49.3 49.6
SLC (kg/t) — 91.7 90.0 85.1 88.6 89.4 87.9|
Total K-value (G/cm”)’/(Nm®/min)'’ 3.88 4.06 4.17 3.93 4.00 4.00
Slag volume (kg/t) 298 307 312 306 308 309
Slag Al,0; (%) 15.14 15.57 15.31 15.77 15.83 15.88
Heat flux at hearth(kcal/h/m’) 1222 935 1081 2809 2193 2120
Sinter SiO, (%) 552 5.24 5.30 5.11 511 5.10
Sinter MgO (%) 1.22 0.95 1.03 1.02 0.96 0.99
Sinter Al,0; (%) 185 187 188 1.88 191 1.90
Sinter RI (%) 65.6 66.8 67.8 64.6 66.2 66.6
Sinter S-value (kgf*min/cm) 8.30 695 644 - 7.07 -

Sinter RDI (%) 33.7 375 39.1 40.0 40.1 38.8
Sinter TI (%) 73.9 75.0 73.8 74.3 74.3 74.7

¥V :Low-SiO, & MgO sinter, ¥ : Gas flow centralization based on charging pattern adjustment
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Fig. 7. Relation between PCR and gas utilization, temperature in Muroran No. 2 BF.
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Fig. 12. Micro-structure of incompletely melted hold-up sampled at 2.3 m from tuyere tip in Muroran No. 2 BF.
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Table 2. Classification of metallic iron in completely melt-
ed HU.

e State of carburization and coalescence
Reduction at solid phase

Reduction at solid phase, partially carburization and coalescence
Coalescence but unsufficient separation

Coalescence and separation, just before dripping

olo|m>fs

E Coalescence, separation

1 Coalescence, unsufficient separation

B Reduction at solid phase, partially carburization & coalescence
3 Reduction at solid phase
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. 13. State of carburization and coalescence of incom-
pletely melted hold-up sampled at 2.3m from
tuyere tip in Muroran No. 2 BE.
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Fig. 15. Comparison of CaO/SiO, between fine (~1 mm)
and indefinite shape slag HU.
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Fig. 16. Comparison of Al,O, between fine (-1 mm) and
indefinite shape slag HU.
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Fig. 17. Ratio between slag and ash in fine (-1 mm) (98
June 7, PCR=171kg/t, 0.7 m from tuyere tip).
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BT, 1998FH & D, BERHLALO A KT 52 L
%<, Bl (BB T220dm’ETHR) 2T TOE
PCR - {KFRIEEHEAERK L 7=,

(1) BEAESLGESGE & A mbl D BT s #i il 2 —
MZEBEARIVARZHEIBIEA S 2 — VFHBIZED, 5
PLEDE O/CE&MET T8 DL As{t & h 7 v AR & &
PR E I, HAFROLEN, EREOKIENRE, F I
FIEREE DRGE MR 6 Iz,

(2) HWERBOPOY Y FLOBKERTIE, MEFZ
DEDTHBREME—LF7 v TOEBHEREL LT X
T MRS, I FEOETCRENRF LN TS Lp
R Ehiz,

(3) &HEELE PCREEED BIAL e R E T & L $
379121, RO TS A IR M - ARttEOR
K RREICHEFR T B Z L AR ETH D, EHLT TOWHE
T2 57 LRk D Ash & DRIG - F{LEE) ORI &
HEPSHOEEREDOOLDTH 5,
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