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On the Reacting Interfacial Area of Fire Point in Basic

Oxygen Furnace

Synopsis:

Michihiko SHIMADA

An attempt has been made to calculate the reacting interfacial area of fire point in basic oxygen
steelmaking. An examination of the absorption of NH; gas from a top blown jet by a liquid bath

showed that the absorption efficiency was controlled by the Reynolds and Weber numbers.

The influ-

ence of We No. appeared to indicate that the surface disturbance created by the jet, waving and

splashing, enlarged the gas-liquid contact area.

An equivalent interfacial area for the reacting interfacial area was found to correlate with the maxi-
mum decarburization rate, in the available furnace data, assuming that the mass transfer rate per unit

area of reacting interface was the same in operating furnaces.

The equivalent interfacial area A4* was

given by 4*=A4,(We)%2, where Ay= calculated surface area of crater by assuming the profile to be

parabolic in form, and (We)= Weber No.

The equivalent interfacial area and the oxygen flux (=oxygen flow rate/4*) can be regarded as the
blowing parameters for single hole and multi hole lance operations.
(Received Feb. 2, 1971)
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Fig. 2. Dimensionless correlation of depression depth, jet momentum and lance height (cold model).
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Fig. 5. Absorption of top blowing NH; onto water.
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Table 1. Lance practice of different basic oxygen

furnaces.
Oxygen Nozzle | Lance | Max.
Furnace | flow rate | diam. height | decarburi-
Nm3/min cm cm zation rate
25 kg'® 0-37 0-30 9
0-46 0-30 11
0-37 0-17x3 10
60 kg® 0-40 0-17x3 8
12 ¢ 16 34°6 26 70
75t20 | 195 5-2 140
210 2:6 x3 90
150 ¢ 23| 410 4-0 %3 150
480 4-0 x3 160
470 3-54x4 140
2t1D 8-5 1-2 22 0-98
85 1-2 38 0-87
85 1-2 44 0-84
7-2 1-4 22 1-08
8-5 1°4 22 1-00
9-7 1-4 22 1-01
85 1-6 22 1-03

Table 2. Blowing test conditions of experimental
BOF1D,

Charge Composition of hot metal (mean)
Hot metal 2°5t [C]:4'19 10149,
CaO 150 kg [Si] : 0°67 4+0°09%

Fluor-spar 20 kg [Mn] : 0-78 +0-122,
[P]:01584+0:0239;

Temperature of hot metal (mean)

1297 +9°C
Oxygen Nozzle Lance

Test no. | flow rate | diam. height EO tof
: Nm3/hr cm cm s
I 430 1-40 22 3
1 510 120 22 !
i 510 1-20 38 3
v 510 1-20 44 3
v 510 1-40 22 3
1 510 1'60 22 3
i 580 140 22 3

(Fo,/Ap)e<fT(We)]

Table 1 IR TE&BIFARIFRSEEL VT EEROH
B AT ERFEHREO/NEFER, BELWDRT v
Yo FBEROMEICE V5 25 kg, I 60kg 4%
DHDTHD. TLoABEIELTCRAD vy TOFA
LisWEEF OIS E R v e, 2R L Zh bR
BEESHRIIBEINT Wi W, EEBIZ W TIREZHT

BRLESHO 7 AR X BEERB LT/ %R
Wichd, BROBRESHRIT L IGEWEExLhE. 2t
MOBBREFOFNY, WERKESEFERGCRETE

LD HN TR >REESPOERATHS. 2

- BT
%LITJ
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Table 3. Characteristic data.
Test no. I ! 1 ; I 1 | & ¥ v W W
954 937 948 967 940 943 957 963 960
Heat no. 955 938 . 950 968 941 944 958 964 961
956 939 942 = 945 959 965 962
ks %/min | 033 | 0'38 | 035 | 0'35 | 032 | 031 | 036 | 037 | 042
kg 1/min 078 1-2 1-0 0-92 0-81 0-84 1-0 1-0 11
kg } 1/min 0-47 0-57 0-52 0-47 0-70 0-46 0-52 0-47 0-63
kymn 1/min 0-30 0-34 0-34 0-34 0-34 0-34 0-44 0-33 056
P % /min 0-007 0-009 0-012 0-013 0-013 0-007 0-011 0-008 0-013
(T. Fe)rca=0-059 10 10 10 15 20 18 12 17 12
Temp. rising rate deg/min 18 22 20 20 22 20 20 22 22

Note : %, : maximum decarburization rate

k3 : -d[C]/dt=k3[C] in late period of blowing time

ks -d[(8i]/dt=kgj[Si] in early period of blowing time
kyMn ° -d[Mn]/dt=kyy[Mn] in early period of blowing time
kp : -d[P])/dt=Fkp in early period of blowing time

(T. Fe)[C]=0-05% : (T. Fe) at [C]=0'05%

Temp. rising rate : mean value from 6 min of blowing time to blowing end

Table 4. Influences of blowing condition on the

reactions.

5 Blowing condition Furnace| Oxygen | LanceNozzle
Characteristics life (flow rate{height| diam.

ke — + - 0

key — =+ - 0

ksi — -+ - 0

P + + 0 —

(T. Fe)rci=0-05% + + + 0

Temp. rising rate 0 + 0 0

+ : positive correlation
— : negative correlation
0 : no correlation
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FFAD L kAgEEhES KD S BH. Table 4 Tk §fisgkyr
& BIFHEEORBRE R Lchs, SRICEREOZMT
HOEMNT, RNT T U RATESOBEBL L. (BRI
DEEIRMEITIFESIEA L, MFRE SR Bk
B, RSN EDLD LRI bDEEZLNE.

(NDKOHE B VEEHE L B0 c DIETH 5.
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BRDOWTHAET L7223, HBEDITSH 70t §5 L ik
FOBOEEN XD FTT Ay b RHFEECIES
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Bidsz e LT, BIE e=2 2 LT()REHETS
D LTS, Fig. 7 iz (Fo,/4p) & We HoBHE T
T2, ThXDROBEIRDSNS. ¢ X 1000 dyne/
cm & L7z.

(Fo,/Ap) < (81/odn)o2
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Fig. 7. Relation of oxygen flow rate per unit area of the surface of cavity

with Weber No.
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Fig. 8. Relation between maximum oxygen efficiency
for decarburization and the calculated oxygen

flux.
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Fig. 9. Total oxygen efficiency for decarburization
nct® vs. the calculated oxygen flux.
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Fig. 10. The calculated oxygen flux of single

hole and three holes oxygen lances.
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Fig. l1. Comparison of standard blowing pracfice
with single hole and three holes oxygen
lances.
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Fig. 12. Decarburization rate coefficient £, in late
period of blowing time.
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Fig. 13. Deoxidation rate coefficient &'g; in early
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