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Continuous Measurements of Bubble Characteristics in a Molten Iron Bath with Ar Gas Bubbling

Manabu Icucw, Hirotoshi Kawasata, Zen-ichivo Morita, Keiji Nakanma and Yoichi Ito

Synopsis

: A novel electro-resistivity probe was developed for measuring the bubble characteristics in a molten iron bath subject

to centric bottom Ar gas injection. This probe is able to be continuously used for about two hours at a bath temperature
of 1250°C. The radial and vertical distributions of gas holdup « , bubble frequency f, bubble rising velocity #g and
bubble diameter s were measured for the Ar gas flow rate of 50 and 100cm?®/s (at 1250°C). The Ar gas preheated
up to 1250°C was injected from the bottom nozzle at 1250°C.

The results were compared with empirical correlations derived from cold and hot model experiments. The values of
a, fz and ug measured in the vicinity of bath surface were approximated satisfactorily by correlations proposed by the

present authors, but they did not agree with the experimental results of Kawakami et al.

The measured values of

ds were a little smaller than those of Sano et al. and Irons et al.
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Fig. 1. Resistivity for various refractory materials
at high temperature.
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Fig. 2. Electro-resistivity probe for measuring bub-
bles in molten iron bath.
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Fig. 3. Experimental apparatus for measuring bub-
bles in molten iron bath.
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Fig. 4. Shape of bottom blowing nozzle and mea-
surement position of Ar gas temperature.
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Fig. 5. Sketch of the output voltage of the probe
using LaCrO; electrode at 1250°C.



L IRRFARHOBRLIIFE 1O & b BT D
BIEIL0.05VIREW G ¢, & 10 BRSPS RIFEM1250°COE S
BHRILFAINRTC 20T, BEREtEBHPOLALCH»OD
Bt DR & b, B4R A —&CELES S 2
FLDOHNIX0.IVEEZENT 20T, 202 EBMEPTD
BEPW2VIIR B L3 CEREH AT 2OIWP LG L
720 TOPPHPFAH TS 2MCRMELIT—XIZZELAL
BEFPEATOCLRCY, BHPCESRSEMAL T
2B TESES S AT 2 DESHPIER CHL {EL
R, EMFAG L EPRAREIC L Y, BREVRE( LT
WETS k5,

TILFFHE DO B F - QR ERMF RS> 7Y 7k
BH*2kHz, 7)Y O ZEHB00METH B, ThbbA
FHASHEIZERIT V1207 —& L LTz, & IcllimsrAi D
RESRMBEF 7Y 7Rk % 2kHz, F27°) V278
PRB LR EE D7 —Z83MBEMETSSETEL, %
DFHEMEE 1 2DF—X E LT, ZOREE 5~ 100K
LiTw, 2R OFERERZRD 2, 272, [UB LA EE us
I UOREBRLPRET A CBLT, E&st2 TRI LT
[ILOHHESOREIE S Y EMRS 1 ORIE 3 D10+ 3
EOFHTH 2 /AR CR@» LDESTHL L L TR
BLI, B¥, FRAF—=VIET7 v e (%) ESIEVEMmE 7
Bl L T 3 EEfElA, SUEEEEA (1/s) RBAIRML Y O
K[UBDE R, TUE A w4 (m/s) XYt O EARH 2
BT 5 EE S & IR (mm) ZREHVIRETDH 5 LK
ELT, R[iAVEm 2 EBEBLICESL;D3/2M5E LTKRD
T 59,

4. RERR
4.1 #FADE
ArF AR EQ,=100cm?/s¥ & FQ, =50cm?/sD H.Loif |
100
- | Fe-Ar (1250°C) ' Qg cm¥/s
O\O
- 80+ o) 50
du o I - 100
a o1 AN Iguchi et al9
= ~ \
B \ N
S 40t ;\¥‘(//
< AN
%) r E o
] -~
G 20F ﬁ;::ﬂm
0 i i 1 1 1 1 1 |
0 20 40 60 80
Axial position z (mm)

Fig. 6. Axial distributions of gas holdup a.; on the
bath center line in the molten iron bath with
bottom blowing (1250°C).

(Plots (O, @) were slightly shifted to the left and right
to avoid overlapping.)
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Fig. 7. Axial distributions of bubble frequency fsu
on the bath center line in the molten iron
bath with bottom blowing (1250°C).

(Plots (O, @) were slightly shifted to the left and right
to avoid overlapping.)
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Fig. 8. Axial distributions of bubble rising veloci-
ty #sq on the bath center line in the molten
iron bath with bottom blowing (1250°C).
(Plots (O, @) were slightly shifted to the left and right
to avoid overlapping.)
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Fig. 9. Axial distributions of bubble diameter dg.
on the bath center line in the molten iron
bath with bottom blowing (1250°C).

(Plots (O, @) were slightly shifted to the left and right
to avoid overlapping.)
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Fig.10. Radial profiles of gas holdup « at different
axial positions in the molten iron bath with
bottom blowing (1250°C).
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Fig.11. Radial profiles of bubble frequency f; at

different axial positions in the molten iron
bath with bottom blowing (1250°C).
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Table 1. Comparison between injected Ar flow rate
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measured « and % 5, values in molten iron
bath at 1250°C.

Qg,ln Qg,cal Qg,in Qg.cal

(cm?/s) (cm?/s) (cm?/s) (cm?/s)
z=15mm 50 22.2 100 28.7
z=35mm 50 61.3 100 77.1
z=55mm 50 65.3 100 90.2
2=75mm 50 59.7 100 77.8
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