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Bulk Breakage Mechanism of Coke in Lower Part of Blast Furnace

Kazuyoshi YAMAGUCHI and Takeo UNO

Synopsis : In order to clarify the bulk breakage mechanism of coke in the lower part of blast furnace, model experiments were conducted based on the

conditions that were possible to occur in the above region by considering the reaction form, reaction temperature, reaction degree and impact

energy with 6 kinds of 50~100 mm diameter coke having different strength and reactivity.

In the above region, the bulk breakage of coke is occurred nearly independent of CO, gasification and seems to be controlled by the pore

partition thickness in coke lump'®).

The coke diameter reduction in the above region is decided both by the bulk breakage and the fine generation with abrasion accompanied

by 20 mass% CO, gasification. The former effect is larger and the diameter reduction with bulk breakage of coke having 100~70 mm diame-

ter is greater than that of coke having 50 mm diameter.

The control technology of pore partition thickness in coke lump will be expected to be researched from now on.

Key words : ironmaking; blast furnace process; pulverized coal injection; coke degradation; bulk breakage; gasification; reactivity; micro pore.

1. ¥B8

EFREICBWLT, EIUAl, B, AKX - EEREAD 3
ONRE AL DT -2 ZADMEEABWIEICEE, WET 52
Lk, TERRER L ORMB GO 2 5 BEA K &
HETHD, TR, a-2 ZARERE, FE
INFBEREO D OLKEARG, 32— 2 2P RN
WEORRSEMINTEL, SF BT HEHa -2
ZDREHREREELDE, HREBE L LTODI (Drum
Index DBE) DAY, @ ARULIZfES DIO B>, 5
IR MIEHED PR &2 2 & U - BLisg & L ToO CSR
(Coke Strength after Reaction D#%) DEAY DI & CSRD
RE T 5 720 ORI EERERD EH 9% L UCSR
O EERNTEZ, Z0O%, WMBREEXALIZHES N
1R — 2 2hOBOBORKM, SFOBKMENLIZHL
T, DIOMA EIZX 0 BOEOWMD, BAMIE L[,
SIMEE |, BORYIR HE 200 kg/t-pig REDIRERMY B 5 O ITRGHE
Rz hzs, WihgDI&mE EE 1 THALL Ty
3910, F PR TIECSR MIEARIBE N TH D, CSRA
KFT22L -2 2 AREME AVBELRT L LD 7%
¥, CSRIF—EMPL EAFERTREL L TWEPY,

SO — o 2HFENL, CO,EHREIMEE 4 5B
5E, MMKRLBUCAAOEEMZETEIEHED, 2
S ACERINDPEL EHITHMULL L5825 5,
LA L, BLHERE UTEIFTHME I T % DI, CSR
M, 227285832 b ERARL B IZERA

LiZ <, 22 b ERAf2ZOERESER I TH
5. FBE56F, B2 b ERARf» T2 ZAGVED
BEAENE LT, SR H T — 2 2532 5 K5
BEOEEHAER L ZHERIZKD, PRIk 5a—
o 25 L, BERIC X ABERD, BLUPL -2 T 2 A
BiFsa—u 251, BEICK MK, BIERS IZBE 5
R RARE L, LaL, RSk iT 5 co,# 21k
(20 mass%)iZ & 52 H1b, B E R (Max.17 mass%)DF5 R & L
TORFEKTRIZIE A 7mm TH O, R THlE X 3K
FITBE19mMm & D5, v, ZHE20=2mmic
MR, BRIL 20— 2 &ML 22728, FIFTHERHIN
2R SO0mm D 2 — 7 2 ORRIR A A L 722 &
12k B,

AR TR, REommLl EDa—2 25T, &F
I TI— 2 AN EREEA 774V ETLVEER
T, HRHADIERF 74 TEA5Z 12k, REk
BB X AR AR L, ZOBERR JUHILIZL
WHER O A 3R 72, BB ARG Iz B IRFEBEE
50mmBl FORBESGEL | 38~15mm DN ERNT S
R LEwHEL,

2. EREELSLUXRAGE
2.1 #EHa— 7 208Es UMK

Table 1 IZ/RTHA DT — 2 X A&, ¥ — A T (Bee-hive
Furnace) ¥ & UV/NEUEE 557 88 /P (Elema Furnace) % vy TH#d

FRCITAHS F1 17 A2 Frk 11410 A 15 HA2FE (Received on Aug. 17, 1999; Accepted on Oct. 15, 1999)
% HHAR (B) S8TTZEFT (Steel Research Laboratories, Nippon Steel Corp., 20—1 Shintomi Futtsu 293-8511)
*x2 (B FEMBELY v =7y v BEREZEM (Kimitsu Branch, Shin-nikka Environmental Engineering Co., Ltd.)

11



. 12

$% & $H Vol. 86 (2000) No. 1

Table 1. Coke properties.

Remark | Production | CRI | 5% [CSR [ DI32 [ Micro pore volume (x10°% 1/g)| Volume ratio | Porosity
measures | (%) | (%) & (%) | -400um | 400~10um| -10um | (-10/+10 um) 1€))

A Actual F. 126.2 | 89.1566.2|86.4 | 0.2172| 0.1599 0. 0573 0. 358 44, 66
B [Bee-hive F.[ 29. 88.20 | 61.783.6 | 0.1902{ 0.1453 0. 0449 0. 309 41,73
[ Actual F. 130.3| 87.18 |57.6|84.2 | 0.2324 | 0.1796 0. 0528 0. 294 47. 99
D Pilot P. |34.2| 85.61 |55.8|84.5| 0.1584 | 0.0648 0. 0936 1. 444 30. 77
E Elema F. |48.7| 87.23 |28.0)84.6 | 0.4564 | 0.3428 0.1136 0. 331 54. 33
F Elema F. [49.1] 85.46 {24.1]79.0| 0.4283 | 0.3178 0. 1105 0. 348 54.24 |
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Fig. 1. Relation between gasification ratio and cumulative
coke content after 85 revolutions with drum tester.
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Table 2. Particle size distribution of coke after 85 revolutions with drum tester (Coke C; CRI=30.3%) (Unit : mass%).

Gasification ratio | 50~38mm | 38~25mm | 25~ 15mm | 15~6mm | 6~3mm | 3~1mm | -1mm | Mean diameter
Omass¥ 86. 6 6.6 - 0.2 0.5 0.8 5.3 42, 4mm
19. Smass¥ 11.9 1.1 - - 0.5 1.3 9.2 39. Omm
31. 8mass¥ 85. 2 - - 1.2 0.6 1.8 [11.2 37. Tom
44, 1mass¥ 48.5 29.9 - 6. 4 3.2 2.2 9.8 33. 8mm
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Fig. 2. Changes in coke size content in several kinds of

coke after 85 revolutions with drum tester before
and after gasification.
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Fig. 3. Results of coke split after 85 revolutions with drum
tester before and after gasification.
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Fig. 4. Relation among gasification ratio, fine content
(—15mm) and coke split after 85 revolutions with
drum tester.
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Fig. 5. Relation between mean diameter reduction ratio
and fine content (— 15 mm) of coke after 85 revolu-
tions with drum tester before gasification.
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Fig. 6. Relation between pore partition thickness and
mean diameter reduction ratio of coke before gasi-
fication.
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and pore partition thickness of coke before gasifi-
cation.
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Fig. 8. Particle size distribution of coke with several parti-
cle size after 85 revolutions with drum tester.
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ment and mean diameter reduction ratio or fine
content (—15mm) after 85 revolutions with drum
tester.
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