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Influence of Crucible Materials on the Attained Oxygen Content .
after Deoxidation of Aluminium or Silicon in Stirred Liquid Iron

Synopsis: -

Eiichi YORKOYAMA and Hiroshi Qo1

The oxygen content after deoxidation by the addition of 0-5% Al or 0°5% Si in molten iron was

studied using various oxide crucibles.
The results obtained are as follows:

1) Deoxidation proceeded not only by the flotation of oxide inclusions (deoxidation products) but
also by the reaction of oxide inclusions with crucible material at the metal-crucible interface.

2) The oxygen content decreased with increase of the difference of iron-oxygen attraction force
(I=Z/a?) between oxide crucible and deoxidation product.

3) X.M.A. line analysis of crucible wallmatter, Al-deoxidation indicated that deoxidation product’
alumina penetrated remarkably into the crucible wall in the case of CaO crucible, whereas it enriched

only at the crucible surface in the case of SiO; crucible.
(Received Sept. 14, 1968)
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Table ‘1. Size, chemical composition and porosity of various crucibles.
Size of crucibles Chemical composition (wt%) .
Crucibles I.Dx O-Dx length i POES/S‘)W
(mm) | ALO; | SiO, | MgO | Fe;O; | CaO | NaO | ZrO, °
ALO; 98 % 122x 250 97-87 | 1-38 | 004 | 0-10 — 0-41 — 31
MgO » 0:28| 0°39 | 9823 | 0-10 — — — 23
SiO, v — 100 — — — — — =0
ZrO; z 0:46| 159 | 067 | 024 | 5093 — 90:98 | 165
CaO 85% 98 250 — — — — g | Cabe — 16-4
$i0,-59%A1,0; 98 % 122 % 250 485 |9425 | 024 | 015 | — | KO 12-7
Si0,-2225A1,0, v 21°75 | 76:05 | 040 | 0'58 | 061 | 1-13 — 15-3
Ca0O-35%MgO 85 98 250 080 | 076 3537 | 020 |617 | G2 | — | 173
Ca0-10%4S5i0; 7 03¢ | 993 | o2t | 012 |84 | PR | — 14-8
Ca0-2094Si0, v 042 | 1982 | 017 | o018 |76-82 | G2z | — 16-2
$i0,-109%CaO p 325 | 855 | 031 | 064 | 91 | 52D | — 136
$i0,-2024CaO v 278 | 764 | 0-18 | 0-73 | 189 a2 - 149
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Fig. 3. Change of oxygen and silicon content in
liquid iron after deoxidation by 0°'5%Si
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Table 2. Attained oxygen content after deoxidation
in the various " crucibles (A) and in the
lime-silica crucibles (B).

(A
. O ppm
Crucibles 0.5% Al | 0°5% Si
CaO ‘ 12 21
Ca0-359,MgO 16 16
MgO 34 44
. ZrO, ) 40 80
- AlOg . - 42 - 73
Si0,-229,Al:0;, 28 65
Si0.-595A1,04 15 75
S10, . 14 . 80
(B)
T O ppm
Cruch | 0°25%Si ,
- SiO, ' 125
Si0,-1024 CaO S 114
Si0,-209, CaO 86
Ca0-2024,510, i 36
- Ga0-1094S8i0, 28
i CaO ' 20
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Fig. 5. Concentration distribution of alumina in
crucible wall after deoxidation by alu-
minium by XMA line analysis.
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Table 3. Free energies of formation of various
compounds between oxides at 1600°C.

No Reaction between oxides (kcal/ mol)
1 Si02+ AlgOa——)SlOg . AlgOa —34-5
3 Ca0+ AL, O3—CaO-AlLO; —12-2
4 3Ca0+Al,03—3Ca0- Al Oy —15-8
5 FCO+A1203—'>FCO'A]203 — 4-8
6 MgO + Si0,—MgO-8iO; — 78
7 Ca0+S10,—Ca0-S5i0; —19-5
8 3Ca0+S8i0,—3Ca0-Si0; —32-5
9 2FeQ +Si0,—2FeO-SiO;, — 4-0

BCEBROH HEM LA LA 1600°C 1T 3s1) HAERK
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Table 4. Crystallographic properties of various

oxides.
] Coordina-
Oxides Rad1usAof I - mept tion
cation (A) cC) number

CaO 0-99 0-33 2570 6
MgO 0:66 0-45 2800 6
ZrO; 079 0-78 2715 8
Al Oq 0-51 . 0-95 2050 4
SiO; 0-42 1-57 1730 4

I=2Z/a : Iron-oxygen attrattion force.
Z :valency of cation. " a : interionic.distance.

23 7 M.  \¥3) -1 :
1) +( - Q_2> } I A1,05C0r SiO

M,
-{ p1 Q P2

Subscript 1, 2: oxide component

M, M;: %%ﬁ Ql,Qg mol fraction
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