& & M

a2 g BB

B“& L7z, Fig.

'7
f\.-

T3 35,

mmeRIHTEUTHSD 2L 515,

13

FHAFAOBAES 2 EIRITAND EIEED 55

BB A TABETCY Y EBEAT 3 o &eniew
UEBRZ A E PRI IKRETHA.
(HB#n 31 &£ ¢ BEERD

@%ﬂﬁf’f’ 2 FUEBA T v U OBSIZEE (II)

(FeO—T102 *)

17[%

%**

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

(FeO-TiO; System)

Synopsis:

Kazumi Mori

A method suitable to measure electrical conductivity of molten slags in the nitrogen
atmosphere at temperature as high as 1450°C, using pure iron as the crucible and the ele-:

ctrode, was described.

In order to eliminate leads resistance the ‘“four-terminal method’’ was .

applied. By this method the electrical conduchmty of the FeO-TiO; system was measured

in the temperature range of 1450~1200°C.

The specific electrical ¢onductivity was 30~3002-lcm-!,
with the conductivity of ordinary ionic conductors.

which was very high as compared
The change of conductivity with

temperature in molten state was very small. For the range of high TiO, contents in the con-
‘ductivity- temperature curve an anomalous change appeared in the neighbourhood of the.
solidifying temperature, which was peculiar to the slags of high TiO, contents.

Though conductivities could not be measured in the continuous range of composition
owing to the high melting point, it was shown that the conductivity decreased with increase
of TiO: in the range of TiO. contents less than about 40 molgs, beyond which the conduc-

tivity increased with enhancement of TiO,,

Both FeO and TiO, are semi-conductors and a semilar mechanism of semi-conduction might
In the range of low TiO, contents the high
conductivity was ascribed to semi-conduction concerning Fe ions, while at the high TiO:
contents the main part in conduction was played by electrons belonging to Ti ions.

The probable forms of ions are presumed to be Fe++, Tit+* and O--, contrary to TiO.¢-

be predominant in the FeO-TiO; system.

and TiOz2~ as assumed by O.A. Esin etc,
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Fig. 1. Circuit for measuring electrical
’ conductivity of molten slags.
(Four-terminal method)
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1. Leads to bridge 2
2. Asbestos plate ]
3. Gear for raising or lowering electrode
4. Gas outlet . ‘
5. Steel tube
6. Mercury vessel
7. Rubber packing
8. Water cooling tube
9. Sinter korund tube
10. Iron electrode
11. Erema heating elements
12. Alundum plate
13.. Alundum tube
14, Chamotte
15. Iron crucible
16. Figh-alumina base
17. ngh alumina tube (supporter for crucible)
18. Iron rods
19. Thermocouple protection tube .
20. Steel plate
21. Springs
22. Rubber plug
23. Leads to bridge
24.. Pt-Pt-Rh thermocouple
25. Gear for raising or lowering iron crucible
Fig. 3. Apparatus for measuring electrical

conductivity of molten slags.
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Fig. 7. Comparison of specific elec}:rical
conductivity between FeO-TiO; system
and FeO-Si0; system at 1400°C.
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Table 1. Thermo-electromotive force of FeO-TiO, solid .sample.
(;r%néfo(i}:ion E The;‘;x;g;ile(ﬁr;?)m otive . Conduction type Slag phé.ses
2+82 p—type FeO, 2Fe0-TiO,
8+14 A p—type FeO, 2Fe0:TiO;
37-92 | Intermediate  * 2FeO-TiO,;, FeO-TiO,
43+52 Tt Intermediate 2FeO-Ti02: FeO-TiO,
64°33 n—type 1 FeO-TiOs, TiO; (FeO-2TiOy)
: +15~+20 : -
6737 1 n—type [ FeO.TiO,, TiO; (FeO-2TiOy)

* If the hot junction is negative, the e.m.f. is assigned a negative value, and if it is
assigned a positive value, it corresponds to the positive hot junction.
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