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Analysis on Limiting Conditions of Blast Furnace Operation Line

and Its Slope Factors

Liu Zhulin, Wang Jianli
(' School of Metallurgical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Blast furnace operation line is restricted by material equilibrium points 4 and C, chemical equilibrium point
W and thermal equilibrium point P. The operation line slope is fixed basically at certain raw materials and operating conditions.
To find effective measures for lowering the slope, analyzes the influencing factors and calculation methods and discusses
the effects of high temperature, metallic pellets, high pressure operation, low Silicon pig iron smelting operation and other
technical measures on operation line slope.

Keywords: operation line; limiting condition; coke rate

R LR T T i B A AR R, B0
W AR L RNy . BRI L P
LN e e LB SN S b N1 i e
F P A P RAEARDL 1R WA AR L 009 ) A,
{7 6 5. UL 238 H i 6 4 v 4% b S RO
MR, B R

1 BIFBRIELRRGIZ M4

b A R SR A D 11 S e AR DL, e ]
FE IR ] 400 I i 6 SRR, X R A TR S 1 1Y
CALI S (R (R VL = R L (B2 78 7/ R

WKmBHE : 2011-03-17
EZ

E-mail: liuzhuling60@yahoo.com.cn

5 4,0 w0V s PO p o BRI . 4 R
SN A0 BRI E AR () 2T 1~1.5) FIHEA
PTURES PBR ISR (x0T 1~2 )0 AL RE |
WIFVEF B A AT 4 SR, BAELRRLRER; C
RO BREEAY) BRI A% 138 1 S R IR Y 4E )
Fri (x ALTF 0~1); w RN EIRE S paihy
POPHTRR S BEARRERR R m gL, B
NG BT REAREE L .

1.1 HWEEEEPETIERE

W AR AL B BRI L M TR — R B

TR ECAART i B HEA SR IR EE L 3859 900~1 000 °C.,

s XUPTAR C1965-), 5, WIMZRRE N, WIRE ok R~A#d%, R SBeas BRI b ek 5 T e



2 (7 N A N O 20114F

w ‘kj_i E@*ﬁﬂé&ﬁf{ m(O)Ym(Fe) X#Lﬁiﬁﬁi‘ﬁﬂﬁﬂﬁﬁ‘ : m(O)m(Fe)
( ! 4
1,284~ 1.315( 1 1 v. _q UE : /,
A 6  _dd _ZF
r§] 1 ), W,'»j—ilgﬁﬁi‘lj L SZ/,/ Yy +Q/qd q, BV ; r
o A 2 B T W
T AE BRAESA) L , WA ypp F . 1 Is -
%E’JI}%/{E&L%E} i ""“"/ AVBP *H{U\j‘z—ﬁé% U____ :___ilg (! )m( )
RN, mE |7, | vome (B2, A7 L/
ARICRE R
o (el UE X, g4 l |

WA, s N A
PRERHET ] ST S

R TEZRT e ~7.”

RS p A girge
BEARAE T 251 R AT2S P9 giq g,
WA, fEER L by = M2 AFERHIRIELE
e R R | IR SR 9.9 Fig.2 The chart of operation line
. T limited by thermal equilibrium

EEREEERKR Fig. 1 Operation line limited by Y, =y, Tx, (yv -¥, )O

point W

B, AR BB
WIF SRS, BART w %, Mm
L. AR,

S FON B ROR TAE S W B3y =TS /TW 1
AT A= Re R TIRR B . S s ATHR ST AE 4R
T R ARR M, it § SR ARAR AT B ROR

1) TWERRIRRE L,

yT _yw
Xr—X

TW R RPR I TR N oy =

2) TWERITE ),
TWERNBIE TN : Voo = XDy + Yy
TW AT BRI FRIRN s vy = Mgy X+ Vg0
3) P ERE

Jeith s S AR, FRokn, R

Vo = Vg
=y

Moo S5 SEAR, BVEAEEREL 4, 5
B co, AT G 100%, MRS RE. —
BAEBUT , SV AE ST o5, B M
00 e, FELERIG.

12 #FE

AT co MBI EIE 5 T FeO 1B I AT AR
BT, RUIRALAE SR AR K. BRIRIAFE,
SRR TRk L. HRCT 5 B AR E R 1 6 R, D
AR R T .

v, " qy HRTBRBERR ™ A A S, o Fomdk
BROTR BRI AR . BRI . BRI EL I . A
KA E B P FIAR R 5, ) - g, WEIERR FeO
P FER G, WIARIERCEECR : 5, - q,=y, g, +0>
WX I RLL g, 15

Yoy 0

= yd +=,
qd Qd

o

w

x,—1
= _ 78
Xy = = ]o
Xy —

2 FBERFBIELMNEREE

2.1 RASKE
e L, PrT A S —E, BIOREE Uy

KABRHELT, $&  mQnEe

RS p ST Uy 2

m A 8. K PE

L TS A .
Gv+44 ’ U

IR )R —ERE, p i '

A A A BT T R X

B L 25 KU 3

m(Oym(C)
d
S

B g BEZIER, 2 K m3 BREMEES
W, prAER, BE SRR

Rk /N, B L% Fig. 3 Effect of high emperature
% (L& 3 )BT, on operation line slope
22 ERsEALRH

o T mALyoR R A, Bk B AR s
TR, wiEBEZ
B2 e
JwALy RS, B
ERCNPICIE 37y
dfI N, R
B, HAIRAE,
PO p e
EHNEZP',
HL P w BERA
TR, B
REfS (LB 4 ).

A SR
iR PARSILIE S
100 kg HIER

m(O)/m(Fe)

m(O)Ym(C)

B4 sRUPEXRIELE
ERES: A
Fig. 4 Effect of metal charging
on operation line slope



o310 XK, 45

TR WP R AR LR I BR A 2 -5 LR B M I 2R M 3

PJEBE (hot briquetted iron, HBI) AILAREMRAELL
27 kg/t 5 51 100 %46 B AL A 65 % HIERIAH™, KK
FERTRERY 3 641 kg/t UKL
23 BEERE

5 R R R T R Bk 0 e B N
(C+C0,=2C0 ), MEHERIEIRIE, By, s 735k, FIT
IREHHFE O/ q, P, HBAELRPRIEIR, IR RE.
2.4 REEEFKHIAKR

AR RES RS U, v p REIALE KR
RSN, WA, IS RAERIELRER, H
ARALAE R -
% (An -5, )+ Ay,

X, —X,

FEut, AR gocE (i HR R I FEE KW
Si) MR, WTLUME g, p Ml p i & 5%, #REL
RERETRE, MELILFEAR.

Ap =

3 g

B P ARV AR, (52 6] Tk
V4,0 R A AR p R, (R
YRR AE—E VU RN S AL o SRR R B T e
MIREHEARE, I, FERERVEL mRER R I 2 A
FITREARSAFE . A BIR S B S SR A7 47
R R AR R AR AR BRI R ORI AN
ARy RE, R ALY, BREIX, F
FHET B3 59 T Bl st BRI R0, 3 R e A
BeIIRENESS | B R AR R LR R AT R il

% 3k

(] EBEE BB B SRR T AT

R ELR ), TTALIE TR2254, 2007, 29(4): 26-31.
Wang Tingtings Lv Qing> Guo Hao. Rist Operation Line
of BF Operating by Enriched Oxygen and Gas-Injection
from Tuyeres[J]. Journal of Hebei Institute of Technology -
2007, 29(4): 26-31.

XUPE B, A, B0 A0 1 5 SRR ), WA Tl
REEAR, 20105 24(5): 1-4.

Liu Zhulin» Wang Jianli. Discussion on Measures and
Potentials of Coke-Rate Reduction of Blast Furnace[J].
Journal of Hunan University of Technology, 2010, 24(5):

1-4.

[k 2 =D AN 7R SR s N B 1 )V R S e R o Y 4
AL, 2002: 834-836

Zhou Chuandian. Technical Manuals of Blast Furnace
Ironmaking Production[M]. Beijing: Metallurgy Industry
Press> 2002: 834-836.

Schmole P> Lindenberg H U. The Chinese Society for
Metals Eds. The 1st Chinese-German Seminar on Funda-
mentals of Iron and Steelmaking[C]// The Chinese Research
Institute for Scientific and Technological Information.
Beijing: Metallurgy Industry Press, 2004: 1.

LA b5 T E R EURH R 15 R S, Kk,
2002, 21(5): 20-23.

Kong Lingtan. Technical Advances and Prospects of Raw
Materials for Ironmaking in China[J]. Ironmaking, 2002
21(5): 20-23.

R, AUKIE, XIPTAR, S IR co, MR It
WL ). WIRE Tl K24, 20104 24(5): 5-9.

Gao Zeping, Li Yongqings Liu Zhulin, et al. Study of
CO, Emission Reduction from Ironmaking in Xiangtan Iron
and Steel Co[J]. Journal of Hunan University of Technology
2010, 24(5): 5-9.

FALGRAE . BAUE)



