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Synopsis :

To obtain fundamental aspects of combined blowing processes, theoretical and
experimental studies have been made with particular emphases on stirring intensity
and partial pressure of the CO gas in the vessel, both of which play major roles of
describing oxidizing refining processes. Metallurgical features of Ar-stirred LD (LD-KG),
bottom blown LD(K-BOP) and Q-BOP have been examined and compared with those of
LD. Increasing the intensity of bath stirring with an increasing rate of gas injection
makes the time required for complete mixing of the bath shorter, enhances the progress
of slag/metal reactions and decreases disequilibrium. Thus, excess oxidation and
inhomogeneity of the bath are found to be maximal for LD and minimal for Q-BOP, the
combined process falling in between. Injection of powdered lime from bottom tuyeres
gives rise in transitory slag/metal reactions, resulting in further improvement of
desulfurizing and dephosphorizing in K-BOP and Q-BOP.
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Fig.1 Experimental apparatus of water model and
setup for measurement of tracer dispersion
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Fig.2 Comparison between top-and bottom-blowing of

time required for complete mixing of bath
(water bath depth: 68 mm, and18 tuyeres)

30 "
‘o
\
\ o ‘o o
\ o N
\ ot
\ ao®| o a
\ ot 9 ~q o
20 ~—r d R
~ Il
~ @ e0| T~
s ° o - R
“le
p
o = <
~. o
olm o o.‘“-.,__l'*"'ll-sq_o‘ﬂ
10 =
<
0 10 20 30

q(N!/min-tuyere]

Fig.3 Comprehensive relationship between complete
mixing time, . and gas flow rate per tuyere, q.
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Fig.4 Capacity coefficient for mass transfer
in bottom, combined-, and top-blowing as
determined in water model experiments
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Table 1 Metallurgical characteristics of various blowing processes

\—ﬁi_l_‘\——\¥_f_ﬁ Process LD LD-KG K-BOP Q-BOP
Item e
Gas species Oxygen Oxygen Oxygen
Top blowing :
Flow rate (Nm*/min-t} 2.5~3.5 2.5—-3.% 1.0~3.06 E
Gas species - Ar or Nz Oxygen Oxygen
Bottom blowing -
Flow rate {Nm3/min-t} - 0.01~0.1 1.0~1.5 2.5—4.0
Mixing time (s} 60~120 30~100 1030 10
_CO partial pressure {atm} 1.0 0.95 0.75 (.60
(%07 at 0.05% 0.06 0.05 0.04 0.03
(%Mn} at 0.05%C 0.14 0.18 0.22 ¢.30
{%T.Fe) at 0.05%C 20 18 13 10
(% P)/(%P) at 0.05%C 70 80 110 120
(%8)/(%S) at 0.05%C 56 5.8 7.6 7.8
Iron yield (%} Standard +0.3 +1.5 +1.7
Waste gas recovery (1000 kcal/t-stee]) Standard 0 33(ICR) +100(0G)
ISCO valae 225 130 64 58
Oxygen potential ratio of slag to metal 10 > > > > 1
Direct dephosphorization and desulfurization by pawdered lime Yes Yes
Slopping ' Frequent Less No No
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