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Behavior of Hot Metal and Slag in the Lower Part of Blast Furnace

and Its Application to Heat Indices
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Abstract

In high PCR operation, raceway shift to the wall side tends to increase peripheral gas flow and
heat loss. Furthermore due to the increase of ore layer thickness, reduction retard at the upper
part of ore layer becomes more obvious. And this might be one of the causes of increasing heat
fluctuation. Low coke rate and high productivity operation limits its flexibility, and in such situation
RAR adjustment by grasping the heat level of the lower part of furnace precisely is critical. Therefore
we focused on the volume of SiO(g) generation area, which was defined as a heat index based on a
Si transfer mechanism. And its validity was mentioned. The influence of the PC origin ash content,
which causes heat fluctuation in high PCR operation, was also referred.
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Experimental apparatus of raceway test
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Experimental conditions of raceway test
%] Dripping slag Final slag
(1]
PC ash [ke/t] | [%] [[1 | [ket] | [%] []
SV |(ALO)| (C/S) | SV [(ALO))| (C/S)
Base 8.6 270 | 11.8 | 142 | 297 | 151 | 1.28
Lowash | 6.6 276 | 123 | 140 | 300 | 151 | 1.8
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Blast condition of raceway test

Blast temperature °C 1200
O,-enrichment % 2.50
Blast humidity ¢/Nm? 30.0

PCI g/Nm? 152
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Comparison of dead-man temperature between different
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Comparison of slag hold-up between different ash content

in PC ((D~® correspond to the location in the Fig. 1)
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(b) SiO(g) absorption rate controlling

H4 SiO(g) F4E MRIVERIFDAFEE & [%Si] DREFR GHEE)
Relation of hot metal temperature and Si content in case of SiO(g) generation/absorption rate controlling (calculated data)
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SiO(g) generation
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iO(&) generation|
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0.40 Fad

\ 0.10 974 ;
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0.00 *© 0.00 i :
1480 1500 1520 1540 1560 1460 1480 1500 1520 1540 1560

Hot metal temperature [°C] Hot metal temperature [°C]

(a) SiO(g) generation rate controlling (b) SiO(g) absorption rate controlling

5 SiO(g) ¥4 WRIVEREFDEHEE & [%Si] DRIk (EiEE)
Relation of hot metal temperature and Si content in case of SiO(g) generation/absorption rate controlling (operation data)
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7 KRANBOBREWMRE (KDE 2 51F)
Operational results after blown-in (Oita No.2 blast furnace)
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EIFIFTERIC & 288, X5 7 OFE) EHIBEANDICH

FRIEEE QIFTEEL NV 2 RIIRIEL L TRYTHLLE
Z6N5,

SiO(g) FEFHIBATE, FHHEA T 7 & S IF R O,
THE OBE LI SN TV LY,

4. #&

o — 27 21 (7 PCR) /& 8k R 2E 0 FBLIC AT,
FFEROBLTD S PC HIZRIK T DB L Si BT AN =X L
ZHeD BRI OWTHRET L, IT MR % #72,

1) AT 7 FH2 PC Is#EE % EITRE U L)W L7z5:t
IZBWT, YU 7NV T r AREAREATIE PC HRIK
SIS A DDA IR T AR R E o7, B
PCR 32 % L Tk 3 A12IEL— A Y 24 v 2 )b
DRI B L O ORISR DU ETH 5

2) SiO(g) FA UG & SiO(g) N SR DI AR D
WZHEB L, BOHREICHT 5 ESE ST & bE, & HE
WA HEE L 72k R, JT4EDE PCR HEEIZB W TIdTA
EDOr—ATSiO(g) EEHERATH o720 TD7D,
SiO(g) ZEEFEMARAE L L — A7 = A JH D o i sEE %
FKITIRIEIC R D155,

3) SiO(g) FELEFHIBMAAG LFITHA T VIR 25T —%
FHOEHEFEE D &R 21205 TR L IR
LTWaIZeERrL, JFTIHHALXVERTIBIEL LT
Y THDLEEZ LN,

il

H =
A A - EERFUERE [m?]
a BT O [
Cyo, * SIO, VEFE [mol/m?]
d o iBEEE [m]
d, T FHCTOI—2 A% [m]
e/ AHEAERBIREL [-]
£, S Mn OFREARR (-]
k,  BUSHEEER [s7]
M AESRER [kl
P EEE [t(d-m?)]
P T i O [atm]
R &UREE [J/(mol-K)]
R, IEBUSHEEE [mol/(m’s)]
T AR (K]
T, &SR [C]
X, EGriOELGE ]
B ENGEE massBIIEIRT D & X ORE (-]
v BT i O EARE -]

(%i) : AT 7 HRST i i E [mass%]
[%i] : &SR 1 S [mass %]
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