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On the Manufacturing or Pig Iron in the Imperial Steel Works, - Yawata, Japan.
By Yoshihiko Hirakawa. ‘

+ -

Recently in the Imperlal Steel Works, Yawata, Ja,pan various investigations had been

carried out concerning the blast furnace workings, and consequently the output of mol-
ten pig iron considerably increased, a large amount of surplus gas from the furnaces uti-_
lized and the Open hearth slag, Scale, Soaking pit slag. Iron scrap etc. are all recovered.
As the result of such exertions for decreasmg the manufacturmg cost of pig iron we can
see satlsfactory results now-a-days.
- The manufacturing of pig iron in the Imperial Steel Works is explainéd in the accom-
panying plate. The figures in it are the. results of operatioh in 1926 and show the prop-
ortion of raw materials, products and byproducts used in the . blast furnaces or in.other
related works for one ton of pig produced The area of circles in the plate illustrates
the weight ratio of raw materials, products and byproducts respectively, and the figures
in it are the ratio for one ton of pig produced

I will now explain numerically the beneficial points of manufacturmg of pig 1ron in
the Imperial Steel Works compared with other simple pig making works.

1. Molten Pig Iron. » : .

1 ton of molten pig iron contains the heat of about 297,000 Calorise and corresponds
to the heat value of 82'5kg of coal, and that, in steel furnaces several times of above
heat amount is required for melting it from cold state, and 'hencé'we can reduce the
melting time in open hearth by using molten pig directly. On the holyda. ys of steel -
works we make chilled pig iron in casting machines requiring the cost of ¥1°10 / ton for
them, and so this cost is saved even if we exclude such a heat amount in molten pig.

2. Blast Furnace Gas.

-At present the blast furnace gas is used. in "hot blast stoves, blowers, gas boilers and

sintering furnaces, and the surplus amount is further used in generators, Open hearth.

furnaces and blooming mills as shown in plate. Further we are now intending to employ
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- this gas more and more extending it to coke ovens ete.  If we utilize 1/4 of blast’ furnace-
gas to other objects we can gam ¥1 00 per ton of p1g produced

8. Open Hearth Slag. ; v
In the blast furnace for producing basic pig iron we can use open hearth slag to recover

the iron and manganese contents in it and to. reduce the lime.stone required. Moreover

it helps the stablhty of furnace operation and is able to be used till about 139 of the
total charge without mcreasmg any cokes more, and thus the charging of the open hearth
slag to blast furnace is very profitable sav1ng ¥3 50 per ton of pig produced.

As stated above ¥1°10 from molten pig, ¥ 1°00 from surplus gas, ¥3'50 from the reco-
very of open hearth slag, and-further from-scale;- soaking pit slag, iron scrap etc. these
profits can be summed up at least to ¥6:00 [ton of pig produced. From these results we
can see how the simple operation of blast furnace Works s dlsadvantageous, and 50 we
must recover these byproducts and waste ma,tters ‘as p0551ble by working together with

_the steel plart "and other factories, i. e. for mcreasmg the “economical efficiency of iron

works, T declare, we must go on with the relative operation of iron and steel works at
all, -
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On Blast Furnace Coke,
The greater part of the coke produced in Japan is used in blast furnaces. In 1895 Dr.
’\Ioro mede reseaches of Japanese high volatile coal suitable for obtamlng coke. On - the

' recommendamon of Dr. Shimomura and Dr. Miyoshi the by- product coke oven was intro-

- duced into J apan, and Solvay’s ovens were built in 1898 and 1907 first at Osaka and

. then at Yawata. : o

~ Japanese coal is highly rich in’ volatile matter and ash, and very. difficult of washing.:

" For the blast furnace we use mixtures of native coal and Chinese low volatile coal. The‘

" fineness and water content of washed coal largely affect the hardness of the coke obtained.
As for the combustlbxhty, porosmy and strength of coke, they must be studied 1n conne-
>-ct1on with the varlety of coal used and in the locality where the coke is made. _

For. coke oven lining silica bnck is used. Tt is neccessary that the brick should be high

"in refractoriness, strong in resistance to abraision and corrosmn and low in. expansion. '

~ For this the greater part of the silica should be in ‘the form of tridimite. Good silica
as is produced in the provmce of Bungo, and bI'le refuse Would .answer the [purpose '
very well. .

- Coke oven gas is mixed with blast furnace gas, and -the mixture s utilised - in- steel o

) makmg and for some other purposes. - I o v

- Narrow, high ' coke oven and rapid ¢oking are now under consxderatlon by the coke’



