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Measurement of the Wear of a Blast Furnace Brickwork

with a Radioactive Isotope (ID.

Arinivo TOminaga, Takeo Yatsuzuka and Shiro Shono

Synopsis:

Following the foundamental exper1ment which was reported previously, on a test methorl
using a radioisotope for measurmg wear of the blast furnace brickwork during its operation,
22 specimens containing Co® were buried in the brickwork of Kamaishi No.l1 B. F. which
was reconstructed from Aug. to Nov. 1958. The buried positions were 11 in 4 levels and two .
specimens which trisected the brickwork were buried on each position. Measurements

- were done once a week on the mantle of these positions with a portable(scintillation counter.
As the average radioactivity of Co% buried was about 0°5mc., there was no problem about safety
The wearing state had been measured since Nov. 18, 1958, when the No. 1 B.F. was blown

in, and on the bosh level the two buried specimens were dropped within only 4 weeks.
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Fig. 2. Position of Co® specimens in the
brickwork.
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Fig. 3. Key type brick used for
burying active specimens.
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Table 1. Radioactivities of burried specimens.

Activities of specimens(mec) |Counting rate on mantle (cpm)
Level No. Position -

Inside Outside A* B#x

I South-east : 0+39 0-063 — 16200
East 0+47 0°040 420 ' 840

1 West ' 0*49 0°042 510 360
South . 056 0+038 400 780

North 044 0039 390 780

East ' 0°40 0°053" 1500 2340

I West 044 0°053 1560 2700
South 042 0-037 1320 2040

North 041 0°050 1620 2640

i East , 0°55 0-058 2100 ’ 3480
West 0°33 0+053 1530 ) 2700

L3

*kk

Test probe is kept 78mm from the mantle.
Test probe is in contact with the mantle directly.
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Fig. 4. Photograph of the portable scintillation
counter counting on the mantle.
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The Electrical Conductivity of the CaO-Si0,-TiO, System
and the Behaviour of Titanium-Oxide.

(The electrical conductivity of molten slags containing titanium-oxide—IV)

Synopsis:

Kazumi Mori

In order to study the behaviour of titanium-oxide in molten slags and to obtain some
informations concerning the electric-smelting of titaniferous iron sand, the electrical condu-
ctivity of the CaO-Si0Q.-TiQ:; system was measured in the temperature range 1470~1200°C.
The one electrode and the crucible, which itself functioned as the other electrode, were made
of platinum. The measured ranges of compositions were Ca0/SiO; 0°67~1'22 at TiO; 195
mol%, Ca0/Si0O; 0°70~1°28 at TiO: 30mol% and TiO: 24°6~46-0mol% at CaO/SiO,=1.

The specific electrical conductivity was of the order of 0°1~12-!cm™?, while the activation
energy of conduction was 25~30 kecal/g-mol. It was presumed that the conduction mechanism
was ionic and the mobile ion was Ca?*.

At a constant ’I‘iO'g concentration the specific electrical conductivity was increased with
Ca0/SiO;, but the conductivity () equivalent to.one grammole of Ca0O had a maximum at
near Ca0/Si0y;=1"1. ’

At Ca0/SiO;=1 the conductivity was increased with the increase of TiO; content. This

could be ascribed to the fact that Ti ion strongly weakend Si-O network owing to the .

coordination number of six and the comparatively strong Ti-O bond. It was in this respect
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