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THE ELECTRICAL CONDUCTIVITY OF MOLTEN SLAGS
CONTAINING TITANIUM-OXIDE (I)

(Na,0-Si0,-TiO; System)
. ' Kazumi Mori

Synopsis: . -

In order to study the behaviour of TiO; in molten slags, the electrical conductivity of the
Na,0-Si0,-TiO; system was measured. The measured range of composition was TiO; 0~35
mol 24 at Nay,0/Si0,=0°40, 0°50 and 0°6l. The conductivity decreases smoothly with tempe-
rature. At constant temperature the conductivity remains almost urchanged for the slags
containing TiO; less than 10mol%;, but with more TiO: the con@uctivity decreases with in-
crease of TiOa. . .

The conduction mechamsm is ioni¢, and the mobile ion is Na*. Ti ion cannot move,
because the bonds Ti-O is strong owing to small ionic radius and large ionic valency.

The molar electrical conductivity, which correspords directly to the mobility of Nat, was
calculated. At the range of low TiQ,; contents Ti ions distort Si-O network, raising the
mobility of Na*, while at the range of high TiO; contents oxygen ions impede the conduction
of Na*, thus lowering the mobility of Na*. The latter behaviour of TiO. is different from
Si0, or Al,Oj;, because TiO; lowers v1sc051ty of sodium-silicate contrary to SiQ; and A1203
TiO, is amphoteric, and it ,behaves as basm oxide at low contents, while it is ljke an acidic
oxide at high contents.

For ‘the series Na,0/Si0;=0'50 the conductivity of slags containing TiO, 40~50 mol% was
measured. In the conductivity-temperature curve an anomalous point appears in the neigh-
bourhood of solidifying temperature, suggesting the behaviour of TiO; as a semi-conductor.

It was summarized that the peculiar behaviour of TiOp; would be ascribed to the following
facts: .

{1) The bonds Ti-O are strong, and Ti idn has the strong action of ‘‘network distortion”

{2) Tiis a tramsition metal; and TiO; is a typical semi-conductor.
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Fig. 1. Dependence of specific electrical

conductivity on temperature for the series
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Eig. 2. Dependence of specific electrical
conductivity on temperature for the series
Na,0/S5i0:;=0'50 (Na;0-Si0,=TiQ; system)
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Table 1. Comparison of calculated and analysed compositions in the system Na,0-Si0,-TiO:.

Composition (2,), Calculated , Composition (2), Analysed
Na,O Si0, i TiO, Na,O SiO, TiO, FeO Al Oy
29422 - 70°78 P = 2880 70°98 — 0°22 Tr.
27:32 66°19 | 6°49 2675 66°32 | 6°70 0-22 Tr.
2371 57°42 | 1887 2345 57°40 1890 0-24 Tr.
17°09 41°40 ‘ 41°51 "17°01 41+40 4140 0°29 0°10
© 38°75 61°25 : — 3833 61°24 — 0-22 0°06
29:17 4610 2473 28+89 45°98 - 24°90 0°20 Tr.
20°65 32465 46470 -20°64 32'20 46°80 0°36 Tr. .
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Table 2. Molar electrical conductivity of
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1200°C.
TiOy Molar electrical conductivity
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Table 3. Scale of acidity and basicity in
glass!®
Si0,| PO, ALOs* | TiO:|MgO | CaO
| .
79~101 (4) ; .
106 | 88~111 .73, 37 32
53~67 (6) I

* Figurés in the parentheses indicate
coordination numbers of Al ion.
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HYDROGEN IN MOLTEN STEEL (II)
(Analysis of Hydrogen in steeimakix{g Slag)
Shigeki Sawa. Dr. Eng.

Synopsis:

A study was made of vacuum heating method up to 1200°C, and vacuum fusion method up
to 1800°C in a graphite or Mo crucible for determination of hydrogen content in steelmaking
slag. To anmalyse the gas extracted by vacuum fusion of the specimen, thermoconductivity
method was applied, the accuracy ot which was improved by means of new type thermocon-
_ductivity cells, made from thin Cu tubes dipped in ice water which was stirred by an impel-
ler and separated. from. contact with ice by a network. The following conclusions were -
_reached: : ,

1) Hydrogen in steelmaking slag could not be extracted completely by vacuum heating
only up to 1200°C for complete extraction of hydrogen. It should be heated to above 1400°C
or its melting point.

2) H,0 in the specimen was gquantitatively decomposed in the vacuum furnace and extrac--
ted as H; when it was melted in a graphite crucible. This fact was confirmed by extracting
H, in minerals such as gypsum and actinolite. ’

3) Strong adsorption of H; caused by vaporization of reduced material of slag specimen
in the vacuum furnace was found, when it was heated at high temperature in a graphite
crucible. The effect was minimized, on the contrary, when a Mo crucible was used.
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