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Development of CO Gas Bottom Blowing Process in Combined Blowing

Converter and Its Characteristics in Metallurgical Reaction

Yasuo KisHIMOTO, Syuji TAKEUCHI, Yoshiei KaTO,
Tetsuya Fuitl, Hisashi OSANAI and Rinzo TACHIBANA

Synopsis :

In order to use CO gas purified from off gas of a converter as a bottom blowing gas in combined blowing
converter, the metallurgical characteristics brought by bottom injected CO gas were examined in a 5t test
converter. There was no appreciable difference in metallurgical reactions between CO gas and N, or Ar
gas.

In the case of CO gas blowing, decrease in the partial pressure, P.,, cannot be expected in comparison
with that in the case of N, or Ar blowing. Nevertheless, decarburization and deoxidation were observed
during rinsing and concentrations of oxygen and carbon after rinsing reduced to those in equilibrium with
0.6 atm of CO. These phenomena cannot be explained by the effect of P,, reduction by bottom blowing gas.
On the basis of the experimental results, a new reaction model was proposed by considering the oxygen
potential in slag. The model can reasonablly explain the experimental results.

Commercial use of CO gas has been started since 1985 in 180 t combined blowing converter at Mizushima

Works, and satisfying results have been obtained.

Key words : steelmaking ; combined blowing converter ; CO gas ; bottom blowing gas.
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Fig. 1. Schematic diagram of 5t test converter.
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Table 1. Experimental conditions.
0y gas flow rate (Nm®/min) 15
Bottom gas flow rate (Nm®/min) 1.0
Bottom gas species CO, N3, Ar
Blowing time (min) 15~20
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Relationship between [%P) and rinsing
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Fig. 8. Behavior of {%0) .. during blowing.

- Table 3. Conditions used in calculation of rinsing.

Table 2. Conditions used in calculation. Conditi
) ondition
Initial value (%C)=0.15, (%0])=0.02, (%Fe0)=7.5 @ ®
T=1600°C, Ws=70kg/t

- Temperature decrease 34°C/min 34°C/min

Temperature increase 30°C/min
P Change in slag No change (%Ca0)/(%Si0s)

Oxygen flow rate 3 Nm®/min-t composition 2.5—3.0
Basicity (%Ca0)/(%Si02)=2.5 Ay, As, A3 30 30
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Fig. 9. Behavior of (%0) ... during rinsing (Con-
dition @).

D50 IKHLBTAHEE LT30 &L,

Vv UL B0 (%C) & (% 0) nEfbo&H
DI L BEMEHR % Fig 9 IORT.

KEEACTIK DAL % , REBET DR v o
YU OBIAELBE LELEHOQOB AT, Poot
Pco, = 0.8 atm Y O Pl & THijR, BLERASE & 25,
R & L LR, B s v,

mEDET$5DAKRT Peot+ Peo, =1 atm FH4 O F
WELLT £ CHiEEASHE & D12, (FeO)-[0] P2k 5
LOTHAL. Thbbt, ZOMGOREREMES [C)-
(O] FHOBBEKAEL D KE L, REHIET LK
WKXINDHRT I \BEEBEGALL-HLEEZON
5.

L Lads, O AtE TR, HiEE
FRE L D /S, WERTORTY) 2 r FOBICAE
UK, BERKGEHEHBATE 20w Erbhb.

BOTEHEQILBY v v 78, #o (% C) &
(% 0) OEALOFERF % Fig. 10 1R L 7. BER
Tz TREICRIKDEIURE L ZE L - £MEQ0 %
B, VR ORBEIIESICKELSRD,
Pco + Pco, = 0.6 atm #1240 i $ THiR, BAEA
EITT 5. Zhid, REfboRR»ELLTHE, 277
DIBEEN LA T D70 aro PETTHHRL,
27 T OBALSKIRESRIKTHREND 72012 greo
PERTTAENDZOICLD, AIUDBEATT~DE
SIZKEGBERBGELL-OTHE. £HQILS
FIEHREEMESE LR LTWAE I 2O ERLE
FIZED, COV YT 7B (% C) & (% 0) ©

0.12 O calc. after rinsing
Equilibrium line
0.1 0 o Pc°+Pco,=1(atm)
at 1600°C
0.081
m
Q
& oosl
0.04 I obs.
after rinsing
0.02
(0] 0.02 0.04 0.06  0.08 0.10
[%C]
Fig. 10. Behavior of [{%O) .. during rinsing
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Fig. 11. Schematic flow of the gas supply system
in Mizushima Works.

Table 4. Specification of gas composition (% ).
co CO; N, H, 0»
BOF gas >71 <14 <13 <1.2  0.2~0.3
Product >98 <0.4 <1.6 — <1 ppm

A RAEZERE T AL LTHWRBELRETHL I L
HHSE RDI.

2T 1985 4E 6 H & KBRS 180 t LIKIK & 81
ffi (LD-KGC) 128w T CO JER & # T.#{kL 7. CO
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& L COPISA iz &k h a7z CO AL FEA 2
ELTEET S v Mk bn b & FIKIR 2Bk 0K
WEARELTEMIPICHEONS.

Table 4 IZEEKFOHEA 2 & COPISA BRIz X 0 #FH L
72 CO # A DA bFHE %2R~ $. COPISA (i CHER L
CO #H2Aix Ny 23 1% & ATWDHA, CO KK X
ORI OEFIRE I Ar KIKEEF L LD S 2w,

Fig. 1212 (% C) & (%T. Fe) OB{E% /R ¥ 25, 5
tEFOERBRELFEL L, CO & Ar BT LD-KGC
DRI ERBED S kv,

6. 180t EERE#RF (LD-KGC) TOH
COYLILTER

180 t LD-KGC T IE® % 3min (2722 T CO
Yy FEERERTOL. vy TRt THlE LE
WMo (% C) & (% 0) oER% Fig 13 12R7. K
o (% C) & [% O] ICF T 5 Peo 1213213 1
atm TH AN, Vv 7%1rH5 & 0.7~0.8atm £ T
KT 5. (% CI<0.04 DR FHRE CHERATK &
C, StEFOERERE KT L. HEEEAS 5t &P

CO 0.2Nm3/min.t
CO 0.1Nm3/min. t

> el

25}

< 20

w Ar
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15
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Fig. 12. Relationship between {%C]) and (%T. Fe)
in 180t LD-KGC.
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Fig. 13. Behavior of (%C) and (%0) during rins-
ing in 180 t LD-KGC.
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