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Visualization of CO Bubbles Evolution Accompanying the Silica
Reduction Reaction by X-ray Fluoroscopy

Synopsis:

Kazumi OGINO and Atsushi NISHIWAKI

The X-ray fluoroscopy technique has been successfully applied in studying the CO bubble evolution
accompanied with the reduction of silica in blast furnace type slag by carbon-saturated iron in gra-

phite crucible.
slag/metal and slag/graphite interface.
The main results obtained are as follows:

Visual images have been obtained of the residence and behaviour of the bubbles at

(1) The rate of bubble evolution at each interface varies with temperature and slag composition.
(2) The bubble evolution at slag/graphite interface proceeds more slowly than that at slag/metal

interface and is accelerated when slag wets the interface.

The shapes of detaching bubbles from the

interface are spherical and their diameters are not more than 3 mm.
(3) The aspect of bubble evolution at slag/metal interface differs greatly with a period of the

reaction.

In the initial stage, numerous small bubbles evolve vigorously all over the interface, while in

the later stage, large bubbles of dome shape are formed periodically at certain sites of the interface.
(4) The volume of detaching bubble from the interface in stationary state is nearly equal to that
calculated from the balance between buoyancy and interfacial tension force.
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Fig. 1. Schematic view of experimental apparatus.

Table 1. Composition of slag (wt.9;).

. Activity at
g}gg CaO | SiO, | ALO, 1550°C
sio, | Cao
A 35 50 15 | 0.40 |o0.004
B 50 35 15 | 0.04 |0.035

802) T AR T2k, T=x— TV OREXEHETS
LR, €FFF—7 va— 2 L. BEEg
13, BEERSCT 16mm B LT, T L.
22 & ¥

2 5 ZABHE, TR ORI (SI0,, CaCO;, ALOy)
BEERE UCHER Lz, B—fRicT 5, Bl
MREAE—L I AR IDOTHMER L, B2 T
B, KGER E~DE%E, BROFIRC I O>TERL
7. REOMAEREY Table liciRkd. RERIFSEZE
ik, BRSECBESRELYNL, Bé#noEdc 1430°C
T LU CTIER L.

3. R B ®# R

3.1 CO HRABARRD XHEHICKIBER

Fig. 2 iR T 2fLOBR B DEFE AT, FHEOR
7o ARG S X 7o BB Ui,

3:-1.1 BERIVCAZ /BORE SOB VI IBZTA

e R D Z L

Photo. 1 iz, 16g 2 8 gDART 7%, ThETh, B
g (50g) LI TEE LcERYTRT.
SEPRRET B L, TOWHPRXELFERBLLT VO
T, FERIKEO B8R BHEIhs. K[WEO KR

< 7 7
1 V]
'
10 hes
/ % %
] “
v

Fig. 2. Shape and size of graphite crucible
with two bores. (mm)




e e

§
%
-

YY) BBIERIGIT L 5 GO Km0 £ Rk O BE

1987

Slag weight
1l6g 8g

1560°C

19 mm

1630°C

Photo. 1. CO bubbles evolution by different slag volume in graphite crucible at 1625°G.
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A slag
Photo. 2. Effect of slag composition on CO bubbles evolution at 1 610°C.
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Photo. 3. CO bubbles evolution in graphite crucible with step-formed bore at 1 590°C.

Photo. 4. CO bubbles evolved with the reaction between B slag and metal drop at 1 550°C.

Photo. 5. TV images of CO bubbles evolution at 1 550°C.
Left : B slag Right : A slag
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Photo. 6. TV image of gas halos around iron
drop in initial stage.
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Fig. 3. Growth of CO bubble at slag-iron interface.
(a) flat interface, (b) drop interface
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Fig. 4. Correlation between rate of CO evolu-
tion and contact angle in slag drop-
graphite reaction.

Photo. 7. Shape of A slag drop on
a) graphite board
b) SiC board

¢) molten GC-saturated iron
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BEic k5 L, BRAEYSE 8mm OFHTK 25 cm/s,
B 3mm oKL 15em/s DIFELHEEShD. AT
FORESY 10P® L 27 LT, ReMOBDfEY, Tthi
ROZRe>WCEET S &, &8 mmORFMRKIHEIC
SWLTL, 2.4, 3mm ORREHECoWVTUL,  <0.54
Lich, ARLOERYEEHBETS EEXDRD. L
LT, BEEEOBMECRE SR T2 IhbOR
B, BEORAT FERRCE T, JIEHIZLTHHD
LEZBRS.

5. & =

BIFERAS /DY Y HOBIERIEE2WT, CO K
WOERRY XBE RS L v EEHEZ L. Bbh
o iR, DFO#EY THS.

1. KEOEBRIE, A5 7-BEAREAT 7B
MR TELLRRY, AT /-BHERAECET LR
iy, A5 7-BHABCBTRHELID, BRAIKRE
&, AERGEEbAE .

2. GRS KIERGEE CRT 5, A 7 /- HAE
wRFBsRIGE, AT 7-BRHRECET BREOETS
DEIEE, AT VERPREER I OTELT 5.

3. 237 /S-BHRERGTE, BER 3mm IO
HRIRGHSER L, A7 7 OBEE~OmINELS L L
e, [EERNIERCS. AT 7-BHRIJGCE
Tk, B = PR —EEE L T\ b0 LA
edxhs.

4. 27 r-BEEERECET 5RO, KILEG
BB L, BHETE L By, RSTINC R
2y BANGHN L Rl B, —H, BB T,
R O OB T, KX F— 2 ROKEHEFHHIC
ERENS. O F— ORGEOBBARL, FHER
HEE S OB & DE LR ABE L IFEF L.

5. S[EOERBINL, A5 7-BHAHE R TR
e\, EEIREBIC KT B A Z S -ES A T,
HTE DT CRIBAERS R X h, KRR OB T
OHRBEO—HEEL, KOTIVERDOE LS.
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