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This invention relates to the blast furnace proc 
ess and more particularly to a process for the re 
duction of the amount of sulphur contained in 
blast furnace charges. 

It is known that in the blast furnace process 
the ores and fuels charged to the furnace almost 
always contain a certain proportion of sulphur, 
by which the metal produced is contaminated 
unless special steps are taken to withdraw this 
sulphur from the metal. This can be accom 
plished in the blast furnace itself by means of a 
basic slag or, if an acid slag is employed, in an 
apparatus beyond the blast furnace with the aid 
of alkalls, such as soda, for example by the proce 
ess of Prof. Paschke-Peetz. The operation of 
the blast furnace, however, is rendered substan 
tially more expensive by these additional steps. 
The present invention aims at effecting desul 

phurization in the blast furnace process while 
completely or partially eliminating these addi 
tional steps, and thereby reducing the cost of the 
blast furnace process and simplifying the same. 
The invention is based on the discovery that 

the amount of sulphur introduced into the blast 
furnace by the charge consisting of a mixture of 
ferriferous Ores, coke and fuxes need not be re 
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compounds, such as hydrogen sulphide, which 
pass out with the blast furnace gases. 

Since a substantial portion of the sulphur pres 
ent in the blast furnace charge is combined and 
removed by the process of the present invention 
before reaching the lower zones of the furnace, 
further desulphurization steps can be dispensed 
with in the case of fuels and ores low in sulphur. 
Given a charge of normal sulphur content, the 
slag can have a substantially lower basicity than 
customarily, and even when working with an acid 
blast furnace slag, after-desulphurization of the 
iron can be entirely or largely dispensed with, 
despite the acidity of the slag. The process of 
the present invention also enables the use in the 
blast furnace process of types of coke or ores 
relatively high in sulphur (containing up to about 
2 to 3% of sulphur) which hitherto were prac 
tically unusable in the blast furnace process pre 

20 cisely because of their high sulphur. content, 
By introducing steam superheated up to about 

400 to 800° C. into the upper zones of the blast 
furnace, the advantage is also obtained that in 

2. 

moved only after the mass has already been 
melted, but can be removed, at least in part, from 
the charge itself before melting. 
To this end, the present invention contem 

plates the per se known introduction of steam 
into the blast furnace. However, in contradis 
tinction to known proposals, according to which 
the steam is supplied to the lower portion of the 
blast furnace, where it enters into an endon 
thermic reaction (water gas reaction) with the 
incandescent solid fuel, the present invention 
contemplates superheating the stea to he in 
troduced to about 400 to 800° C. an supplying 
said steam to a zone of the furnace situated above 
the highest temperature smelting zone, the ten 
perature of which corresponds with that of the 
superheated steam, so that, while the water gas 
reaction is substantially avoided, reactions in the 
gaseous phase are predominantly initiated there 
by in the furnace, the steam being partly reduced 
to hydrogen during the exothermic reaction with 
the upwardly flowing carbon monoxide of the 
blast furnace gases, particularly owing to the 
catalytic action of the iron oxide, while the re 
sulting nascent hydrogen and also the undecom 
posed steam convert a large portion of the sul 
phur present in the charge into gaseous sulphur 
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addition to the partial desulphurization of the 
charge, a portion of the heat required for pre 
heating the charge is covered by the sensible 
heat of the steam, as well as by the exothermic 
reaction: . 

Hao--CO=CO-H2 
which takes place. In consequence, the require 
ment of coke becomes smaller, thus affording the 
additional advantage that less lime has to be 
consumed for slagging of the ash constituents 
of the coke. When the amount of slag to be 
melted is smaller, moreover, the requirement of 
coke is once again reduced by a further small 
amount. 

If, however, the addition of coke is not reduced, 
despite the smaller requirement, a higher tem 
perature will result in the hearth of the blast 
furnace, whereby the pig iron produced will be 
higher in manganese and silicon for a given mix 
ture of ore plus flux. If the acid smelting process, 
in which precisely because of the acid slag a very 
high loss of manganese must be expected, is em 
ployed for types of iron rich in manganese, the 
process of the present invention has a favourable 
effect in that the higher temperature thereby at 
tained counteracts loss of manganese in the slag. 
The superheating of the steam to be introduced 

into the blast furnace can in principle be car 
ried out in any desired manner, for instance in 
heat exchangers. 
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It is advantageous, however, to effect the super 

heating in the manner described in our prior 
U.S. patent specification No. 1,964.20 and in Our 
U. S. patent application Ser. No. 202,926 which 
has matured into Patent No. 2,219,046, Oct. 22, 
1940, in a combustion chamber connected ahead 
of the blast furnace. 
The advantages of the process according to 

the invention are explained in greater detail 
with reference to the following specific example. 
Suppose that the output of a certain blast 

furnace amounts to 240 metric tons of pig iron 
per day. The following quantities of materials 
are being fed into the blast furnace per metric 
ton of pig iron 
1950 kg. of ore having a content of Fe of 46.6% 
925 kg. of coke having a content of C of 85%, and 
a content of ash of 10%, and 

425 kg. of limestone. 
This charge introduces a quantity of 23.6 kg. 

of sulphur per metric ton of pig iron into the blast 
furnace. m 

The quantity of slag amounts to 26 kg. per 
metric ton of pig iron, and the basicity of the 
slag is 1.23. m 
Suppose that the process according to the in 

vention causes 40% of the quantity of sulphur 
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contained in the charge to be converted into 
gaseous compounds and removed. In this case 
it will be possible to reduce the quantity of line 
stone introduced by roughly one-half, so that 
it will now amount to 210 kg. per metric ton of 
pig iron. In accordance therewith the quantity 
of slag will be reduced by about 120 kg, and 
will amount to only 606 kg. per metric ton of 
pig iron. In order to enable the above results 
to be obtained it is necessary to introduce into 
the blast furnace a quantity, per metric ton of 
pig iron, of 200 cubic metres of superheated 
steam having a temperature of about 50 C., One 
half of which quantity, i. e. roughly 100 cubic 
metres will enter into reaction with the upwardly 
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flowing carbon monoxide, whereby a quantity of 
about 100 cubic metres of nascent hydrogen will 
be produced. In this case the saving in heat, 
due to introduced and saved quantities of heat, 
expressed in kilogram-calories (Symbol Cal., 1 
Cal, being equal to 3,968 B.t. u.) per metric ton 
of pig iron will result as follows: 

Calories 
1. The quantity of heat introduced into 
the shaft of the blast furnace by 200 
cubic metres of steam amounts to---- 

2. The quantity of heat generated in the 
furnace shaft by the conversion of 100 
cubic metres of steam (430 Cal. per 
cubic metre of steam amounts to---- 

3. A saving in heat results from the re 
duction of the quantity of limestone 
charged into the furnace by 20 kg., in 
consequence whereof the expulsion of 
the 90 kg. of carbon dioxide contained 
in 210 kg. of limestone becomes unnec 
essary, and the quantity of heat that 
would be required for this purpose 
(960 Cal, per kg. of CO) is saved; this 
saving amounts to------------------- 86,000 
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2,254.86 
4. A saving in heat results therefrom 

that the quantity of heat required for 
the melting of 120 kg, of slag (500 Cal. 
per kg. of slag) becomes unnecessary; 
this saving amounts to--------------- 

5. Owing to the reduction of the quan 
tity of limestone and (in consequence 
of the saving in heat) of that of coke, 
which have to be introduced into the 
blast furnace per metric ton of pig 
iron, the throughput of the furnace is 
accelerated and in consequence there 
of Wall losses are diminished; this 
diminution may be estimated at the 
figure of---------------------------- 

Total------------------------- 255,000 
In view of the fact that each kilogram of C, 

during its combustion to CO, generates 2440 Cal., 
the process according to the invention will, in 
the case of the above example, enable a quantity 
of 

255,000 iii-104 kg. of C 
per metric ton of pig iron to be saved, which 
quantity of C corresponds to a quantity of coke 
of 122 kg. Accordingly, the saving in coke 
amounts to 

60,000 

10,000 

0-roughly 13% 
As, moreover, the length of time required for 

the charge to pass through the furnace will be 
shortened by about 10%, the daily throughput 
will, in case of employing the process according 
to the invention, amount to 260 metric tons of 
pig iron as compared to the 240 metric tons indi 
cated above, 
At the same time the basicity of the slag will 

become reduced from 1.23 to a figure of roughly 
l, so that a fairly acid slag will be obtained. 

It follows, accordingly, from the above ex 
ample that the process according to the inven 
tion will, in addition to the partial desulphuri 
sation of the charge, make it possible to reduce 
the necessary quantities of coke and limestone 
per metric ton of pig iron, to accelerate the 
throughput of the furnace and also to reduce the 
basicity of the slag. 
What we claim is: 
Process for the manufacture of sulphur poor 

iron comprising charging a mixture of iron bear 
ing ores, coke and fluxes in an air blast furnace, 
Superheating steam outside the furnace to a tem 
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perature of 400 to 800° C. under avoidance of 
dissociation, introducing the undissociated steam 
exclusively into a zone of the furnace having 
approximately the temperature of the introduced 
steam, reducing a part of the steam after its in 
troduction into the furnace by reaction with the 
upwardly flowing carbon monoxide to hydrogen 
and converting the sulphur present in the charge 
by reaction with said hydrogen and with the un 
decomposed steam into gaseous sulphur come 
pounds. 
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