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Key Factors to Improve Post-combustion in Pressurized Converter

Type Smelting Reduction Vessel

Kenji TAKAHASHI, Haruyoshi TANABE, Katsuhiro IWASAKI,
Masahiro MUROYA, Ichiro KIKUCHI and Masahiro KAWAKAMI

Synopsis :

Improving the heat efficiency in converter is very important for the development of high scrap ratio
operation and scrap melting process in BOF and also in-bath smelting reduction processes.

Essential conditions to improve heat efficiency in an in-bath smelting reduction furnace, SRF, are
described, based on the integrated operation with 5t scale SRF directly connected to a pre-reduction
furnace, PRF, in NKK Fukuyama Works. Control method of the SRF operated under the high level of
post-combustion and the performance of the bubbling bed type PRF are also mentioned.

Under post-combustion in the SRF, slag is considered to be a major heat transfer medium. To obtain

high heat transfer efficiency from hot gas to slag,
(1)the height adjustment of a top blowing lance.

(2)intensive stirring of slag layer by bottom blowing are essentially important.
For the sake of high post-combustion degree, operation should be carried out under ultra soft blowing

of oxygen through a double flow lance.
post-combustion degree.

Pressurized operation of the SRF is also effective to increase

As the result, post-combustion degree of 50% with high heat transfer efficiency of more than 85% was

attained.

Key words : ironmaking; steelmaking; post-combustion; smelting reduction;

prereduction; foaming;

fluidized bed ; in-bath smelting reduction ; decarburization ; heat transfer ; scrap melting.
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Fig. 1. Schematic diagram of the smelting reduc-
tion test plant in NKK.

Table 1. Specifications of the smelting reduction
test plant in NKK.
Type Bubbling bed
PREF Diameter Average 1.1 m¢
Capacity Maximum 6.5t Ore/h
SRF gas 4000~8000 Nm3/h
Iron ore Sinter feed (—5 mm)
SRF Type In-bath smelting reduction furnace
Volume 7 m® as lined
Oxygen 2500 Nm®/h

@SRF » 6 OHEH X i3+ v M4 7 0 » CTRER,
PRF CTiE)/@ 2 I8 % 7% SRF if 1.7 kgf/cm? LL
TOMEIRECEIR I NS,

@SRF Ok, FBREOZIH K v =B X &
FA 200 DF X bk y8— 2130 — FEVAERE S
RTBYH, ThASICIA2MROEENER L BESWET
BXOKGEHC L BHE7 A, E0@EREIEE b LIS,
in-situ (B OF VY EIE % & 5 2 & 5] EE.

@REEF— ¥ #9120 M2 30s T & ICEHEBTO X
FEN, HEORVT — ST TH 5.

2-2 HBHE

1000°C AT L 72 SRF (2H# & LT 3~4t D
Bt E A%, SRF ICMEHKM 77— FEMiELERE
BEFATEBRLA-LTERLBEBT A, it HmL
DOWMPFR T S EFLIEML, EERTS (FRD).
BHAICH 300 kg/t- BN A 5 7 E1ED, SRF 2260
WEAALSE L 7214, 1500~1550°C OIRE % HRL o
D, FIE D EE CHASKIA & RA 2 ERNIFEO>S
SRF IZi&ML, 2.0~3.0h OERMBEITTEATH GARE
). TOMAT FOEEEE 1.2~15 5K
WEERRRML, 29 7 Hid 300~400 kg/t-E8ET
ot TBREI LIk /en® WTOMETFTTB S
ot

SRF #¥ZB\WV i3, BEHAMELHRE L OGT
RBBERE135 - DR S R L ML L, XBRIIEFE
IV 7ua—9 yAxHAVWCEY 7 7u—-¢LTw
%,

PRF O AMEEE 1.5~3t TP E M
20~30min & L7z, ¥ 10min Z & ISEOENER,
YT TRV, FBEGBEGOEER S THEE S v
A7 DT ARy = Hh BT A PEIREHL,
SRF "5 OMBBOREL B % 5 7-.

Table 2 (2t DKM, WEEZRT. KT
REEBE B X ETHREGORBLFM T A0 -2
A0 HERES R (MV ), BiERES R (HV K) B
LU HV RIC 20% 23— 27 A% BAE L7 O (Table 2
DT HV™ coal £ F/R) 2FH L.

Table 2. Chemiacl compositions and grain size of
materials used.

T.Fe C Gangue/Ash VM Size

(%) (%) (%) (%) (mm)
Ore 67.8 — 1.8 — ~5
Coke — 87.4 12.1 — 8~22
MV coal — 77.7 12.3 22.0 8~22
HV* coal — 76.1 10.7 25.4 8~22
HV coal — 73.3 10.4 31.7 8~22
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Fig. 3. Control concept of the smelting reduction furnace.
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Table 3. Typical compositions of hot metal
obtained by smelting reduction.
C Si Mn P S
wt% 5.0 tr. 0.2 0.2 0.02
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Fig. 5. Effect of ore charging rate on carry-over
ratio of iron ore.
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Fig. 6. Effect of gas velocity at the mouth of the

smelting reduction furnace on carry-over ratio
of coal.
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Fig. 9. Effect of dynamic pressure, P;, of oxygen
jet at bath surface on OD in the smelting reduction
furnace.
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Fig. 10. Influence of volatile matter in coal and
atmospheric pressure on OD in the smelting
reduction furnace.
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