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Rate of Reaction between Alumina Graphite Immersion Nozzle and Low Carbon Steel

Katsuhirvo Sasar and Yoshimasa Mizugamr

Synopsis

: A kinetic study has been made on reactions between the alumina graphite refractory containing SiO. and molten steel

by measuring mass losses of the refractories heated at 1100-1600°C and Si contents of molten steel immersing the

refractories in at 1600°C.
The results are summarized as follows.

1) Rate of reaction in the refractory, namely carbothermic reduction rate of SiOs, is controlled by the diffusion of SiO

and CO gases through refractory pores.

2 )Rate of reaction between the refractory and molten steel is controlled by the diffusion of SiO and CO gases,
through oxide layer formed at refractory-molten steel interface.

3 )Rate of reaction between the refractory and Ti killed steel is higher than that of reaction between the refractory
and Al killed steel. This is because gas permeability of oxide layer formed at refractory-Ti killed steel interface is

higher than that at refractory-Al killed steel interface.
refractory ; immersion nozzle ; carbothermic reduction ; silica ; gas diffusion through pores; gas permeability of oxide

Key words :
layer.

uj

1. #&

ZEELI, BRVCBCT, YV AREET AT VIS
5774 MRE 2 X v b EERRE O RO B iR O BLE
D OEG T LI, ZOFFEOBRT, kY - EHEK
TS RE HTALBEER 7SR 1= Ho~ T TilER S8R C I < 1 5 fdiih)
PR G NIeYS, I OMBEEEOBE LM T AN
BHITIE, B OIEEROBAY CRAT 2 LEND B,

AFFE T, T &SR O RKICHREY £ 9 WIRE 3
B2, TKPINEED S ZAERKIE b ik - SRS
OEELEZERBEL, MELILET 52 LX), BAY-
VAL S S R i & R D AR ARG L D W THRES L 12,

2. RBRIGE
2+1 WAMIMRER

Table 1 \2/RT 7V I F+2°7 7 7 4 ME#iF K% 10mm X
10mm X 120mmPEHK T L, EBRCHERLZ. 7,
it k% & > = VAFNOHEE B3/ 5 L, 1000°CT20
minFE L 72, %2 3, 8T 5 & 5 CTEERE CIVEREA
BUSILEMIMIEC TV, 207%, Mkrxo~
CIFN DB E T P, MBEERZRB LI, PiE
DR ME L 12t K id & v = RN Q¥ BT

Table 1. Compositions and properties of refrac-
tories used in this test.

Chemical composition (%) | Apparent Bulk
Type porosity density
C SiO, AlLO; (%) (g/cm?
A 23 16 61 20.4 2.40
B 23 30 47 18.3 2.29
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Fig. 1. Microstructure of Type B refractory heated
at 1600°C for one hour.
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Fig. 2. Changes in mass losses of the heated refrac-
tories with time.
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Fig. 3. Relationship between mass losses of the
heated refractories and apparent porosities.
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Fig. 4. Micrographs of the refractory-Al killed
steel and the refractory-Ti killed steel inter-

faces.
(2)0.03% Al-killed steel (b)0.20% Ti-killed steel
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Fig. 5. Changes in C, Si, and Al contents of molten steel immersing the refractory in with time.
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Fig. 10. Results of EPMA line analysis on the oxide layers formed on surface of the refractories immersed in

Al killed steel and Ti killed steel.
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