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Synopsis:

The e.m.f. measurement of double cells was applied in order to determme dxrectly the
activity of CaO in CaO-SiO; slags at 1,600°C.

The electrodes used in the cell were of two tungsten rods, which had been treated in a molten
slag bath by passage of direct current as cathodes and confirmed to be capable of using for
a calcium electrode by electrode potential measurement, spectroanalysis and X-ray diffra-
ction.

The e.m.f. of eight Ca0-Si0; slags against a reference slag and the e.m.f. of one of them
against the CaO-Al;O; molten slag coexisting with solid lime were measured at 1,600°C. From
these observed values the activities of CaO at 1,600°C relative to solid lime were cal-
culated.

The activity of SiO:; in the system was also found from that of CaO relative to solid
silica by means of the Gibbs-Duhem relation.

Even a small amount of the sulfur in slags lowered very rapidly the act1V1ty of CaO in

them.
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Table 1. Compositions of CaO-8iO; slags.
‘ Analysis
No. Ca0/8i0: ,
! CaO | Si0; ' Ca0O/SiO,
i. 0°6 36°5 61°3 Q* 59
2 07 402" 58°9 0*68
3 08 434 530 0-81
4 09 47°8 512 0°93
5 1°0 50°0 485 1°03
6 1°1 53°1 472 1°11
7 12 54°3 454 o119
8 1°3 56°0 427 1+31
9 4 58*7 ] 4272 [ 1°39
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Table 3. Change of S content and @ceo
of slag in desulfurizing reaction.

. | e.m.f.*
Time (mn) S% ; (mV) dcao

0 1 o 145 0°015.
10 14 67 00058
30 18 —45 0°0015
60 178 —62 0°0012
90 188 —62 0-0012
120 1+92 —70 0+0011
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On the Microscopic Structure and Chemical or Crystalline

Composition of Nonmetallic Inclusions in Steel.

Tomizo ONUKI, Yosaku KOIKE and Tomio CHIBA

Synopsis :

The remarkably large streak seams occurred under particular operational conditions
or experiments were observed to study precisely the mutual relations among their microsco-
pic structures, chemical compositions, - crystalline structures with an X-ray diffraction and
polarizing microscope and by measurement of microhardness and etching grade. Most of
these inclusions were artificially composed in order to identify the compositions of inclusions

and to research the process of such occurrence.

(i) The physical and chemical characters of a- alumina, SiQ;, MnO, MnO-FeO, sulphide,
comparatively simple silicate and aluminate were sufficiently ascertained.

(ii) Microhardness test on inclusions was easily carried out in general case and re-
cognized to be effective for the determination of various inclusions.

(iii) Grades of etching caused by reagents on each crystalline compositions of inclusions
were different respectively, but often difficult to be decided quantitatively.

(iv) According to these eéxperiments, chemical or crystalline compositions of streak seams
can be nearly detected by their microscopic structure and microhardness.

(¥) a-alumina inclusions were sometimes produced from the . mullite in chamotte, when
the deoxidation product which contained a high percentage of MnO reacted with the refractory

chamotte.
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