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Study on the Phenomenon of Iron Escaping
from Cinder Notch of Blast Furnace.

Kozo MORINAGA, Yoshimitsu JOMOTO, Bunji ETO and Yoshio OKUNO

Synopsis:

Customarily the phenomenon of iron escaping is explained as the result of build-up of viscous
slag bearing reduced titanium compound and Salamander in the hearth.
- However, it seems that the quantity of iron escaping from cinder notch in case of a cer-
tain blast furnace is rather related to the low permeability of furnace column rather than

to titanium content in burden.

Thereupon, we examined the cause of the phenomenon by

measuring slag viscosity and analyzing permeability of column.
As the result, the phenomenon is found to result not from the elevation of slag viscosity
by titanium compound, but from the reduction of raceway by low permeability of column.
This is thought due to the irregularity of slag temperature around the core and a narro-
wing of space between the inner wall and the core by reduction of raceway. )
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Table 1. Void fraction of Muroran No.4 blast .
furnace. '
Void fraction| Mean void |Void fraction® . W gz L
in shaft fraction in | in melting Q LS
column - {blast furnace | section S _ )
1962/3 0°419 0°289 0°204 S . ,///f//:-
4 0+425 0°299 00212 S NZ A
5 0°+435 0°295 0°208 X N
6 0°+435 0*300 0°210 X paE Y - 0945 x-0./054
7 0°440 0°317 0°220 S 0z ro=072%
8 0°442 0°313 0°218 §
9 0°430 0°300 0°212 <
10 0444 0°313 0°218 .
- ’ a4z o943 044 045

* Calculated void fraction in melting section
assuming the zone above 1200°C.
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Experiments on the Powder—coal Injection into 1-ton Blast Furnace.

- Mitsuru TATE, Chilw NAKANE, Cheoul Woo Kim and Kichiya Svzuki

Synopsis:

In August, 1962, powder-coal injection tests were executed at the experimental blast furnace
(about 0°5m3 inner volume 0°5m hearth diameter about 2m effective height) of the Institute
of Industrial Science, Tokyo University. The furnace, ordinarily, was operated with 100%
self-fluxing sinter (3~10mm size, CaO/SiO; = 1°2) and consumed about 1°8t coke per day
of 10~20mm size containing 88°1% fixed carbon and 10°9% ash. About 470kg coal per day
of —1mm size, which contained 45°89% fixed carbon, 39°5% volatile matter and 11°9% ash was
injected through the 4 tuyeres by cold compressed air (about 0*45Nm?/min). For heat com-

~ pensation, blast temperature was raised from 575°C (at normal operation period) to 670°C
and oxygen was enriched so as to make its concentration in the blast about 25%, keeping
total oxygen volume blown into the furnace per unit time the same as that at normal
operation period.

Coke rate decreased from 1°478t/t (at normal operation) to 1°091t/t (by 26%), and pig
output increased by 15%. Gasification ratio of coal was calculated to be only about 75%:;
nevertheless, apparent replacement ratio of unit coal was 1°13 unit of coke. This result is
explained mainly by the remarkable decrease of solution loss caused by the reducing action
of H, contained in the coal: this enabled an increase of burden ratio, and therefore, that of
pig output, which diminished relative heat losses due to top gas and radiation of furnace.

Coke equivalent of this heat economy, as well as that of carbon contained in the coal,
was calculated, the sum of which was found to have nearly the same value as the obtained
replacement ratio. ' o (Received 22 Jan. 1964)
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