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Plant Trials of Formed Coke Charging and
Proposal of New Shape of Formed Coke
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Plant trials of formed coke (FC) charging at a blending ratio of 20-30% werc carried out for 6 wecks at Chiba Works
No. 5 blast furnace. Stable furnace operations were achieved by oplimizing radial burden distribution with three hatch
charging of FC and normal coke. Increase in pressure drop at lumpy zone observed during the trials were caused by two
factors; small diameter and void fraction of FC and large input of coke fine. Most of the pressure drop increase is
attributable to fine coke stuck Lo the wet surface of FC during a long-term storage in a stock vard. The plant trials and
pressure drop analysis suggest that an increasc in gas flow resistance in the dropping zone suppresses blast furnace
productivily. A new shape of FC for small gas flow resistance, which prevents inner crack generation during carbonization

and has higher void fraction, was developed.
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Table 1 Propertics of FC and NC
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. {%) | (%) _ G (%) diameter {mn).density (kg/m?) (kg/m% _ | of repose ()
FC ~ 811843 | 44.5-56.7 37.6-47.3 28.4-39.7 | 37.0-418 | 1140-1 2_59\ 650 (.44 _u8

NC E 78.2-84.0 53.5~66.1 144~244 | 44.3-512 | 4) b ]”77799{)7 Lovo 500 0.50 42
Table 2 Properties of formed coke, conventional coke and sinter Table 3 Conditions for test operation

= i YT = B e Kinter ool Gl
Dp TT™ Moist. I\.ﬂ bh.dpe,dtj Production |Blast volume !C,U.k( P.C. I'U.Ll b'm.t(,r B'm.a]l sinter
(mm) (%) %) gradation ratio ratio |ralic  |ratio  jratio  |ratio

I e 2N W (Nm*/min) I(kg/t) | (kg/t)|(kg/t)| (%) (kg/1)
CFC | 23.7-38.5 85.9-88.8 5.1~16.3 2% 4300 3800 | 480 | 40 | 520 | 897 120
_NC 36.7-46.4 84.3~86.0 .1~3.3 — ~
Sinter|  104-11.5 — 0523 | —

2 EBEZE

SR 1 AR TR L A FCP GIr I A BLS (B AR
A CELEL - FC &N/, BLEL A FC R e, hia -
2 Z (NC) & B L T Table 1 ::;R-ﬂ*w FC I RIBIA TG o i
MAGORMAE LTl b, SEENDE O, BRI 20, Fi St d burden distrib

ig. 1 Schematic diagram of burden distribution

ERT AT L A 5451 AR K, i}*a‘dﬂ)/f\rﬁ'ﬁ-ﬁtﬁx!ﬁ.f“’Uh & i
Bo Fho, BUANDEGEOHMIEHSANC EEL I L0 TH
Eh, RIWSHAFHI LG 0 -2 s v ARILEOKTALE
ALNA, FC o8 25% O TRASMIMA TSI M 5 2 L 5500, &

iwgn$m ML Aol A Table 2 12533, HEEBEIZIN
L2 7zF WIS 20% LK F O BT RNERIR S 24~
mmmkﬁwgta R E DD Y — FITRBEE LAFR,
AEAFH 5~16% ENCLOHFL AL I LM TH L, KB
Table 3 12 Rfba M L, DIRITIEL €, BB, M+
FhE L Az

FC i) %w%x%rmmmzurmehcﬁon [N =R AN
FC &4Pdr.Z A4 2 & FC AERAHIRGAS . T 2 2R
EEND G, T-H R ﬁkéslvwfabzmvfﬂth%Wﬁ
HAIEAS B INF — vk & o7, T FC D{LH DT 35~50mm
LSBT ANCE R -7 2RO 20% 72 273y FHIZRAT
B NCI /3y FRALRSIT, B0 NCL /Sy FRALNU T2
WA ENDMEAINT - v RO, FOEEP S, fhsigF
OLb—2F LT —7-- (MA E8T3) &/ 9+ CCCO0, &
L. i FOa— o 284 45% . 20% . 3% &3 LA 18 —
v ACAMCENC,B50,0, 1) #HEAES LA Fig 1. sk
sho 5T Y FONAES IO ET A0 2B L 2T
fErE, & & 0d FC IR WHF AN S O T 7020 K SRR

ReGhtT, MABIHOEL 4457,

3 SIFIREEER

31 BERA

BROHEA Fig, 2 (254, BT FC e 156% SR L
Table 3 0> BUESE S0 PRI L 228 FC B 20% €20 HINE
L7, TOEFCHEHS biFCir & FCHA30% T8 HIEHR L 7=
5 H 28 HoERns R tegy 1 I, 52— o R EEEATT S

FC 3 20% i 145 L 0F IFC M8 30% Tdidssn Lilick
MMUDIE S A LR LAt UL, FC L 20% ¥ D

DT RIERE ] Vol. 29 No. 1 1997

AR B A FC HERICEIHT 504 & sy
UM, FC OfER & bl L 74,
IR R

BeHmL Ao, W
-8y FC I3 25% KA
T OFASIEHE R K AE FC (ST b~
O3 b5EA FC RN 2 Z L AR E hie,
AR o ZWASF — 2 OERILGEL T, 49~52% DY
TEEL A PIAH 2R ILITEE Lo SR T B, S 2
PRSI TFE LYY 2~ a y U DR TR SR, ]
FTAEDEEELTED, 20 v TiEE<HRAE L TR, $8
FEIRIICERIE R e his A i,

32 BAMAHELUH AR

WHDWMWE S v F . 325y 79 — TR L2 o biTd 4
TIE L e, i Bk & Fig. 3 1209, FIAH AR (TGT) &
BAIZ L HRBEIE 8, B FO/RE T & TGT T L
72 T/TGT % # ZFA O E L, FC 20% (SR 61T (LT
NC 100% O EFIL # 2 amafdohni, LarL, FC IL# 20%
%$#6ch%'W6*iEﬂM@ﬁRW@#%FLttM i

WorARAY NC 100% B & [A- -2 a HInicdEA s 8 — 2 ET L
tc ORI e, BIEF LT BOIZ L, frles gy, 30
CHMGH ZHAH, MATRSON 2FWA Mk /. * O
O Fg 212 L2 XS AF — TEBMAE L LFL 4010
thtﬁL»,HWMﬁxﬂﬁmﬁFLﬁmﬁ FLREREA L

- FC ORGAEEL, FOERBEBHAOIHEEL GRS

FC W% 30% B§, FC EAMFIIENE ¥ 7 r%lfi_s:mr*;a)ﬂf FAk
GRdeA o, F40 FCHH 2% Oz y -2 o 4064y

P LA D 2000 FCTE{EHRIL 25.2% TRALAE L LEIE
L T&H-FMIZHLT, HEa— 210 FC{FHEEIE 5.3% ¢h

otz ZALED L SERICEA L A FC BAMLLGIZIIE & A K RAUA

ATOIbE Yl E RS

— 44 —



SRTTOMN T - 2 2 RN ERR LR T — o 2 ko

> IC :
"154% 20% : om0
. : : \
4 F : ' : ‘
i ;
20 |
0
100 [® . .
G I ' :
. E oo p Vo : : i
Z o= . : : '
E \ o ; [ I :
Z 60 * B : T :
Pl 3 : :
a 520 asizE 4
R ' 1 H
o gm0 panny : : i
R ' : '
wor / vy oo : : :
r » R | . H
[y "or ’ -'l: } : : :
b AN igmamInan nIanEnS L LLLT ! : '
o[ . . R "
: & ’ :
=~ 50 J s
1 H
48 } :
1 H
=5 180 J L]
=% :
106 :
E 45 % :
Ed 4 - "
82 45 :
3 ; .
L =40 ‘
2y 2 a5 a
% 2 30 : :
RE : '
=X s ; v
- } :
S 85 [we a5 a"n-z [T % -y
g —; = a0 F L N L "...‘ L '\ gt WEne .\- -
£8 2 Y o L ¥\ ]
2 & . - A Y o B :
FZ - N L Lt ' L N ' L n t :
7 < —t ¥ T : :
y A i m : : :
. 10 (nmg o™ " L L ] 1 H
p = [ ey 4 v L Wl Ygugg gy '-I : 1
% = 51 H H H " ‘.l e [ L
o o 0 ! : H e e Y L
-~ . " PRI S . L i :
%< 4 | ! ' Intensive peripheral gas flow | '
B L Vo : H
R . I : '
ST = .
S i, T b , '
g2 7 -
£3 40 4/20T 430 50 T 52 T.s,:au 65 619
. - . - Stoppage
Stoppage Sloppage Stoppage
Fig. 2 Operation trends at Chiba No. 5 BF
3/29 5/12 6/3 6/11
FC FC FC A
€,0,0, G 040, C,C.0,0,0, C,CC,0,0, 33 BEREH
452085 40300 - ar ke prred it d s I e NP
D KRIPTIA 65 & SPZASTEI L TR 7 BEHE 1511 % MU BER A R
NC=100% FC -20% FC=25% FC=30% K Fig. 4 2008, KAERIT OO BRAID RS0 T (1) &

2
0
al
F o0
=
40
Center

/——B’—‘-"Mu

r{m)

[
e

rlny

1] 2 4
r (m) Wall

TR AL, TITHIER R,

K, = (PP~ PD/Vi' 7 X 10

K & s pea
Vi © v 2 2 Z 8 (Nm¥/min)
P LK BB O T RGEHIT (Pa)
PK BEIZ Y LabsEaty ()
ZZT, Ky ORI e s B AIAIE ) B i, T4EREENT 5
RTINS B SRR E ORI TH S (2) An
5IRE -

BP? - BP'2 = 1641 x (BT + 273) BV

I B 5 8 Vol. 29 No. 1 1997



46 CET O T -y A EREE R T - s 2RO
| O
5
|15 20 [ 19 80
1 | j T . 'i. T .
R { [ i = “' o i:,"“ H
2 oopd il
041 ] ¢ Imtensive pt'rﬁ.)h(‘rdl é]s b“lépv\
0.2 H e
1ls 1 , .' s --I ] :
AR N P o 1 S Y
08 \'.. \eret’ [ A ; R L‘.\_-'\:\]:
04 . 4 I : : | I" :
0.8 H | ; . | | : :
R P L A N G xS § W
S R N P e\ e
0 Y R
. At : [N :
wel I P
2al o | i, PR g
wr o T l]'"-'f-"i :
t 16 L — v | |1 T
: 4/10 ado 5/20 1 [ Ig‘/a E
5 [ : I N
i [ ! N
46 | : - .r_i bl I : H
4.2 1.'\. Lk L PR L R ke ¥ Vv Y --;:‘- -
% as \_ b © V ; V nr
4 f ,'"-._,--" : B |0
3 Jot H H
1/10 4730 9/20 679
Fig. 4  Transition of gas flow resistance during the test operation period
SN *‘@.X - 60 | O Coke in raceway
BP M MAE T+ (Pa) /A Coke in deadman
BP RO (Pa) ® 1 Coke in bosh
j =] H
BT : REMRE °0) b
BV © MM e R 3 (Nm'/min) g ¥ |
Lo b L0y K3 FC IO IMIZ o URRER ML T 5
B, b7 b FHOK, 3RS N LTSS THEH. K, EH .
HETRLE, P TR LS CMEOSE ZARL THE I8 g @
b s, K, 0 ERE I A il LA LB L T D s 7 ?
INT R & BN A OB SIS MBSt ER L 22 &I 1 :
LHEELLRD, FC L# 30% Tk, AW MOFEIIILD 0 20 40 60

K @ LFiEashtin g, b e K (3 FC XML
FROBHOBEIER SR,

PLHIGRL AR50, BPsEBROML- o, FC Y% &
TIEHIAE TOREIIL L3Rz, T -2 X330 FHA
TOW A RWEOEERIIED | R Es RS b A
T& 7,

EThoT

3.4 FRO-7 ADOHEK

NC 100% fE 50N L O FC 25% BRI, 3N 4 v & o
Hoa—o 2, BRO, s sEnEcna—2 2 &5 ) s
FU, PN v a8 T 5L — Ay o 42 A BRI FC

ORUESL 25% TH O B AN FC BUZHR 20% (2 T £ O

b XD s WARRCEIE &R T FC IR TIE s
AERRAERILTWEOEELILNRE, 22T, FCOREHEE
BUREANERD 2 FHALN - TS 600HGES . KT
FRENDFHNT— 2 20T HFE FC & NC kT L 76
WM& Fig. 5 1248,

NI Big54% 8 Vol. 29 No. 1 1997

Size degradaiion rutio of NC (%)

Fig. 5 Relation between size degradation ratio of FC and NC
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Table 4 Shape of formed coke
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Fig. 11 Shape of formed coke estimated in this study and
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Table 5 Observation of inner crack during carbonization
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