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Basic Characteristics of New Shape Formed Coke in Burden Distribution

Movimasa Icaioa, Tetsuya Y amamoro, Tkuo Komaki, Hivoshi Oba, Shin~ichi MATSUNAGA,
Shinroku Matsuzakio, Tadashi Dexo and Norimitsu Konno

Synopsis :

Basic characteristics in burden distribution and charging pattern of new shape formed coke developed in order to

improve the properties of small size and low void fraction that pillow-type formed coke has were conducted by 1/3 scale

charging model and mathematical model of blast furnace. Basic characteristics, those are, inclination angle, coke-
collapse and trajectory of new shape formed coke are almost the same as those of conventional coke. In the case of
wall cherging of new shape formed coke, until 609 of total charged coke, new shape formed coke is able to be charged
without it’s rolling to the center. It is possible to apply RABIT medel” to new shape formed coke charging without it's
major modification. In the case of new shape formed coke wall charging, the fluctuation in furnace is supposed to be
smaller than that in the case of pillow-type formed coke wall charging. Moreover, it’s center charging is supposed to

be applied to actual blast furnace.

More accurate estimation of in-furnace phenomena by mathematical model

considering coke reactivity is a subject to be worked out in future.

Key words : blast furnace ; new shape formed coke ; inclination angle ; coke-collapse ; trajectory; charging pattern.
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Table 1. Physical properties of charged materials.

- o
Size distribution (%) Mean |Apparent

0 %- %- 15 10- ; size density density
’ i “mm | (mm) |(t/m?) |(t/m?

Minimum
Bulk 14 idized

velocity Umf
95mm | 20mm | 15mm | 10mm | 5mm (Nm/s)

T —

Conventional coke 22.5(44.7|20.4]/10.5| 1.9] 16.3 | 1.02 | 0.53 2.34
Pillow-type formed coke |57.3]130.0 4.2 1.9] 0.9| 5.7] 23.6 | 1.34 | 0.78 3.21
New shape formed coke 52.3139.1| 4.2| 4.4] 144 | 1.17 | 0.71 2.35

Small-sized 30.0|143.41 9.2 {17.4| 11.7 | 1.17 | 0.73 2.11
new shape formed coke 1
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SO KRDILEH ATEL Y PEL T,

fEFHA ORIER I, ZREI20,253Nm?3/min (22358 &

24

Table 2. Experimental conditions of inclination
angle of charged materials and coke-col-
lapse volume measurements by 1/3 scale

model.
Inclination angle Coke collrapse
Blast volume(Nm?3/min) 0,253 253
CB(t/ch) 25.0 28.6
0/C(—) - 3.0
Charging pattern C%/1s C/16,0%/1,
Frequency of experiments 2 1

Table 3. Measured results of electric resistance of
burden at 0.4m from wall and distinction of

layer.
Depth from Electric
burden surface resistance Distinction of layer
(m) (kQ)
0.05 50
8;2 [5188 Sintered ore layer
0.20 980
0.22 Over 2000
0.25 O 2000
0.30 O:rg; 2000 New shape formed coke layer
0.35 Over 2000
0.39 400
0.40 407
0.45 510 Sintered ore layer
0.50 ‘ 460
0.55 603
0.57 Over 2000
0.60 Over 2000 New shape formed coke layer
0.65 Over 2000
0.67 300
0.70 250
0.75 210 Sintered ore layer
0.80 270
0.85 180
0.88 0
8gg 8 Conventional coke layer
1.00 0
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Table 4. Relationship between notch number and
tilting angle.

Notch number 1 4 7 10 13 16

37.8 | 33.3 | 26.9

52.0 44.ﬂ 41.5
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Charging pattern: C1/16 | (5/12 (0/C=3.0, CB=28.6t/ch)
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Fig. 6. Comparison of trajectories between in con-
ventional coke charging and in formed coke
charging.
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Table 5. Experimental condition of formed coke
wall charging experiment by 1/3 scale

model.
Blast volume (Nm?/min) 253
CB (t/ch) 25
0/C(—) 5.0
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Fig. 7.

Burden profile in new shape
formed coke wall charging.

L0/ (LO+LC) (-)

BD509%, 60%%RHAEAT 2HBATY, ik —2
2REFa -7 ATHEEINLT I ALICEASR, BERS
AL A a—2Z2ABRNR IV EF2—227 7 Ak
CHRELTEY, £2—228060% % TikH-LE~DH
NAAPSETIEATSE A2 LML,
AR ERT 5 L, R -2 A2 —2 A
D2y FHIZAT—2 ZBD50%, 60%% FAEA L
A D PTG RHT28.5%, 28.7% &~N—A&KMD31.6%
AN TKRIBCETLTv %, il —2 A2 a2 —72
2D 2Ny FHIZAEa—27 ZABD50%, 60%% FAEAT
2— 2 AR REHHEC2HEIEAT AL
a— 2 ABEEHORE T 1 7 4 VHA
EﬁCED?T<,Egsuﬁ?iiﬂ,ﬁ6®ggmhﬂ
(Lo+1Lc) »% 47 L %> 6 100cm (B xf 4% T0.67) 345 T
0.6~0.8+ N—25MD0.5IIL_TKES . 2 DIHEIFE
D PRI ) PRIFIEEOME T LI b D LHEES NS,
FRHOSAREL LRIMBO I OEAFFIZ O T,

A0,
Eéo

1‘0 T T T T T
0.8 —__ . Conventional coke
. * charging .
: Formed coke {50%)
0.6 wall charging
. Formed coke (60%)
> * wall charging
0.41( B
- 1 Fig. 8.
0.2} 4 Radial distribution of
S 4 layer thickness of ore
. T to coke in new shape
0 er 0.5 1.0 formed coke
Center Wall charging.

[J
~

b)

c)

TR 2 — 7 2 QAL

4] 51 6] 1] 8] 01011 12]13T14]15]16 5] 61 71 8] 9110]11]12]13]14]15]16] 41 5] 6] 7] 8] 9JtoJ1iT12][13T14]15716
C | 2] 2]2f2 2 ! ic ] 4 1C 3[4
[ [] e 3] 3[ 3 nc 4] 43
05 2{ 1 0 313l 3fsf3f2 0 3 3[ 3 3(-3] 2
0 [4] 0
Gas velocity distribution Gas velocity distribution Gas velocity distribution
C:39.5 I1:31.6 W:ZB.}._.::’JS C:43.4 I:28.5 /._,.._\..~ S;gg.{i’ I1:28.7 P T
’// oL X W:28.1 '/.- 0 :28. - 0
s s R g . A )
50 // %2 (o} cc 50 - 50 o 50
© . Q%
L~ -d

(cm)

Distance from stock 1ine

a) Conventional coke charging

//
///'o,v‘o'o'
100ﬁ =

150 |-

1 1
0. 50 100 150
Distance from center (cm)

O, @ :

LEH - T,

AhORETHRETH 2,

3:3 BRIGHTEFAOC L 2B O—20 ADEAFZE

PR 2 — 27 A RS 2— 2 A LRSS0 L
EASMREEZE L TH Y, EROMERE2—2 2T

AFPRIRIC R IZ T B ORES

Distance from stock line
{cm)

wall

LaLl, &

100 )0‘099

150 ,

. )
0 50 100 150
Distance from center (cm)

b) New shape formed coke (50%)

wall charging

Burden profile after coké—c011apse
CC: Conventional coke
FC: Formed coke

OL: Large size ore
0S: Small size ore
0 : Ore

Distance from stock line

E o~

{cm)

100

150 |- ; . .
100 150
Distance from center (cm)

¢) New shape formed coke (60%)
wall charging

: Central gas flow ratio (%)

Intermediate gas flow ratio (%)

: Wall gas flow ratio (%)

BALFELLINELLT, LA ELPRFT S 2 LD
T2, 22T, FWEEaz—27 A2 Z2BHH LA
B A FIEDIPFPRRIC JUET B2 BRIGHTE=7 224 b
WET U1z, RFHE T, Mo ik 2 2&WKA A (PCR=200kg/t)
BeC O 2 ME L, ¥R (FR) =516kg/t,2 — 2 R}k
(CR) =316kg/t, O/C=5.0t L1z, F¥RIFIZDVTIL,
PERDFIRIVE a— 27 24FH LN TOMA BB 2
2— 27 2DHIERHEE L T, BF 2—2 250mm, FEEE
2 — 2 Z238mm, PRI 2 — 27 250mm & L 7o, RO
EFAIC OV TR, 3. IHOMmR TS, FlREa—7~
2DEFHIZEF 2 — 2 2 DMEFHA (35deg) LRI L & L7,
PRI 2 — 2 12D w0 Tik30deg b, BiF =2 — 2 2 DR

£ (35deg) {2 T, 5degfK\ iz &KE

L7c, 25D

CTR, FEROMRAMWICET S, B a—2 20.52, FREK
Fa—2 20.44, FBEH2—220.49L L1,
WEa—2 20 ARBREa—2 ABARDI0% E L1
Wi a— 27 R RO EATAHACIRCICLIOL EA
D25y FHIZEAL, PREE> CHLECEAT 25E
ZICICLOLEAD I Sy FHIZEALIL BE2Z—27X
{HFERE L MR T A N— R L L TOEFa— 27 A FEHEORE

AFFEE LT, BEFCOEMDHBCLOLO L EALE LI -

FERESKMITOHEREEZPFig. 9 \RT B a—2 22/
AEIZHEAT 52 FRTE, MERFE 2 —2 20856036
R ZEMRETOBEIRS {, N—21H~NT, HIR
FERHMETT LA BRI M T L 7o, kiR, @ERtA, ZEM
BHRFa—27 2L RBERIETHIHURE2—2 2D
AL, TR EDIR— R ERIFFE U v ovic iR L
EWRE S EH LT3,

OF IR — 2 A P HEEY O FLEICEAT 5 AR
T, MEEFEa—2 2, FiIREE2—27200FTH08
AT b, N— RN TERE AR D AFEEEE T DBk da L
BOWDH b, MEEEa— 27 2DWA I, FEEARRC
=T, HLiHIER DI (41.59%—38.8%) & LG4

27

991 NN



I 992 5% > $@Vol. 82(1996)No.12

0os

/\Q o
/i)£\
O bt
Center Wall
€:37.5 1:31.8 W:30.7

PFC

istance from SL

Center Wall Center

C:41.5 I:31.3 W:27.2

Reduction
rate

C:38.1 I:31.9 W:30.0

NFC

Center Wall
C:39.4 I:31.6 W:29.1

Center Wall
C:38.8 I1:31.8 W:29.4

Wall

CLUAY
X (S

b) Pillow-type formed coke
wall charging

a) Conventional coke
charging’

CC : Conventional coke
PFC: Pillow-type formed coke
NFC: New shape formed coke

c¢) New shape formed coke
wall charging

OL: Large size ore
0S: Small size ore I:
0 : Ore

e) New shape formed coke

d) Pillow-type formed coke
center charging

center charging

C: Central gas flow ratio (%)
Intermediate gas flow ratio (%)
W: Wall gas flow ratio (%)

Fig. 9. In-furnace condition in wall charging and center charging of formed coke simulated by BRIGHT model®.
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