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ABSTRACT OF THE DISCLOSURE 
This invention relates to a desulfurizing agent for 

molten iron characterized by placing into a container 
2. molding of a homogeneous composition which contains 
53 to 58% by weight of sodium carbonate (soda ash), 
5 to 18% by weight of portland cement, 3 to 10% by 
weight of sodium hydroxide and 0 to 4% by weight of 
water glass as solid component and a proper quantity of 
Water. 

_-___ 

The present invention relates to a desulfurizing agent 
for molten iron. 

It is already known to use a desulfurizing agent for 
molten iron such as, for example soda ash and the like. 
It is useful that a powdery, granular or lumpy desulfuriz 
ing agent is thrown into a ladle at the time of pouring a 
molten iron into it. However, the difference of speci?c 
gravity ‘between the desulfurizing agent and the molten 
iron is so large that as soon as the desulfurizing agent is 
added into the ladle, it ?oats up to the surface of the 
molten iron and ‘becomes a slag, its contact reaction with 
the molten iron is conducted only on the boundary sur 
face, and substantially all the desulfurizing agent is wasted 
without reacting. 

Further, particularly, in case of a powdery desu'lfurizing 
agent, at the time of a violent reaction with molten iron, 
it is lost by scattering, deteriorates the desulfurizing rate 
and at the same time obstructs the operation for treating 
the melt. 

Therefore, in order to carry out an expected desulfuriza 
tion, an excess amount of desulfurizin-g agent must be 
added in anticipation of its waste. However, the unre 
acting desulfurizing agent added in excess erodes the 
lining of the ladle, shortens the life of the lining and 
therefore such must be avoided. After all, the expected 
desulfurization cannot ‘be conducted. 
The present invention is to improve all the above men 

tioned defects, to provide a molded desulfurizing agent 
consisting of a speci?c composition characterized by a 
desulfurizing agent of one body constituted integrally 
with single sodium hydroxide arranged in the lower part 
or the lower interior of the molding and contained in a 
container to 1be placed in a ladle of molten iron in ad 
vance. 

That is to say, the present invention is to provide a 
molding of a homogeneous composition containing sodi 
um carbonate (soda ash), portland cement and sodium 
hydroxide and optionally water glass and a proper amount 
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2 
of water and having sodium hydroxide integrally arranged 
in the lower part or the lower interior of said molding so 
as to be contained in a container as a desulfurizing agent 
for molten iron. 
The above mentioned molding is that of a homogeneous 

composition consisting of 53 to 85% by weight of sodium 
carbonate, 5 to 18% by weight of portland cement, 3 to 
10% by weight of sodium hydroxide, 0 to 4% by weight 
of water glass as the solid component and a proper amount 
of water. 

In the form of the molding, one or more holes vertical 
to the ‘bottom or recesses can be made. 

Further, if necessary, single sodium hydroxide may 
be put into the lower part or the lower interior of the 
molding. The amount of such sodium hydroxide to be 
used is 5 to 30% by weight of the molding. 
The form of sodium hydroxide to be put into the lower 

part or the lower interior of the molding is powdery, 
granular, ?aky, lumpy or solid after molding. Single 
sodium hydroxide is ?lled together with the molding 
directly or as contained in a bag in the above mentioned 
container. 
The container containing a desulfurizing agent con 

sisting of the above mentioned molding of homogeneous 
composition and single sodium hydroxide is made of 
formed steel, steel plate, hardboard, wooden plate, plastic 
and the like. 

According to necessity, steel plate, damp-proof paper or 
the like may be placed ‘between the above mentioned 
molding and single sodium hydroxide. According to neces 
sity, the upper part of the above mentioned steel con 
tainer ?lled with desulfurizing agent is covered with 
steel or any other kind of plate. 
The above mentioned desulfurizing agent is placed in 

the ladle for molten iron in advance and molten iron is 
poured onto the desulfurizing agent in the ladle and the 
desulfurization is conducted. 
Some embodiments of the form of the desulfurizing 

agent according to the present invention will be explained 
in the following with reference to the drawings in which: 

FIG. 1 is a plane view showing an embodiment of the 
desulfurizing agent according to the present invention, 
FIG. 2 is a vertically sectioned view of the same, 
FIG. 3 is a plane view showing another embodiment 

of the desulfurizing agent according to the present in 
vention, 

.‘FIG. 4 is a vertically sectioned view in the position of 
B-B in FIG. 3, 
FIG. 5 is a vertically sectioned view of the bottom 

part of the ladle for molten iron in which a desulfurizing 
agent according to the present invention is placed in 
advance, 
FIG. ‘6 is a plane view showing another embodiment 

of a desulfurizing agent according to the present inven 
tion, 
FIG. 7 is a vertically sectioned view in the ‘position 

of C—C in FIG. 16, 
FIG. 8 is a plane view showing still another embodi 

ment of a sulfurizing agent according to the present 
invention, 

FIG. 9 is a vertically sectioned view in the position of 
iD-D in FIG. 8, 
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FIG. 10 is a plane view showing still another embodi 

ment of a sulfurizing agent according to the present in 
vention, 
FIG. 11 is a vertically sectioned view in the position 

of iE-~E in FIG. 10, 
FIG. 12 is a plane 'view showing another embodiment 

of a sulfurizing agent according to the present inven 
tion, and 
FIG. 13 is a vertically sectioned view in the position 

of F—F in FIG. 12. 
According to FIGS. 1 and 2, a molding 1 of one body 

consisting of sodium carbonate (soda ash), portland ce 
ment, sodium hydroxide, water glass and water is con 
tained in steel container 3. . 

According to FIGS. 3 and 4, 1 is the same molding 
having a homogeneous composition in (FIGS. 1 and 2 
and having a recess 5 in the center part. 
According to FIG. 5, the steel container 3 which is 

?lled with the molding 1 of desulfurizing agent having a 
homogeneous composition according to the present in 
vention is placed on the bottom of the ladle 8 for molten 
iron in advance. 
According to FIGS. 6 and 7, sodium hydroxide 2 is 

placed on the bottom of a steel container 3 and the mold 
ing 1 of desulfurizing agent having homogeneous com 
position as mentioned above is charged on the sodium hy 
droxide 2 to unite therewith. 

According to FIGS. 8 and 9, the hole 5 vertical to the 
bottom is made in the center part of the molding 1 halv~ 
ing a homogeneous composition as mentioned above and 
sodium hydroxide is placed under a steel plate or a damp 
proof plate 6 in the steel container 3 so as to make it 
one body, and if necessary the upper part of the molding 
is covered with a steel plate or the like 4. 

According to FIGS. 10 and 11, a certain amount of 
single sodium hydroxide is placed in the interior of the 
lower part of the molding 1 as mentioned above. 
According to FIGS. 12 and 13, plural number of 

recesses 5 are made in the same molding 1 of homo 
geneous composition as mentioned above and single so 
dium hydroxide 2 contained in polyethylene bag 7 is 
placed in the lower part of the molding 1. 
As soda ash used conventionally as a desulfurizing 

agent is powdery, it scatters at the time of addition, is 
high in the addition loss and ?oats to the surface of 
molten iron due to the light speci?c gravity. Accord 
ingly, it desulfurizes only the surface of molten iron and 
nearly all of the amount of addition may ‘be made a slag. 
In order to prevent the above mentioned defects, a molded 
soda ash made into lumps ‘by pressing is used. However, 
as it is industrially impossible to make the bulk speci?c 
gravity of a molding to more than 2 only by a pressure 
molding of soda ash. Therefore, in order to improve these 
defects, there have been suggested such methods as close 
contact 'with molten iron and desulfurizing agent by us 
ing rotary furnace or by jetting the desulfurizing agent 
into molten iron by a gas ?ow or by shaking ladle, but 
the above method is undesirable on the standpoint of 
economy, as equipments are necessary for this method. 
The desulfurizing agent according to the present inven 

tion has such speci?c composition and form as mentioned 
above and is therefore very suitable as a desulfurizing 
agent for molten iron. That is to say, the molding of de 
sulfurizing agent which can give the ?xed adding quantity 
by the use of one or two of the molding is placed in the 
ladle for molten iron in advance. Therefore, there is no 
complexity in the operation for continuously or discontinu 
ously adding desulfurizing agent to the ladle as seen in 
the conventional method. 

Therefore, there is no need of approaching the molten 
iron to the ladle during molten iron pouring where a 
smoke and dust are generated by the desulfurizing agent, 
and also this makes the operation easy and safe. 

tDiffering from the conventional method which uses 
powdery or lumpy soda ash, as the desulfurizing agent 
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according to the present invention can be molded to make 
it a ?xed amount of addition by using less than several 
pieces, it does not ?oat to the surface of molten iron, and 
improves the desulfurizing ratio. Nearly the same extent 
of desulfurization is obtained, even if the amount used 
decreases to 1/2 to 1/3 of soda ash. Therefore, as it is de 
sirable on the economical standpoint and the desulfuriz 
ing ef?ciency is high. It is not necessary to add in excess 
and the erosion of the furnace wall is- less than before, 
and thus the life of the furnace can be prolonged. 

Further, in case a proper amount of sodium hydroxide 
is singly placed in the lower part or the lower interior of 
the molding, no violent reaction occurs at the early stage 
of molten iron which is poured into the ladle. Therefore, 
the operation is easy. The single sodium hydroxide gradu 
ally reacts after a considerable amount of molten iron is 
poured into the ladle, therefore the desulfurization is 
carried out effectively and a violent reaction state is in 
hibited. 
The reaction mechanism of the desulfurization in molten 

iron is as follows: 

Portland cement produces stable CaS by the substituent 
reaction of CaO occupying the greater part of its compo 
sition with Nags produced by the above mentioned re 
action Formula ] prevents the resulfurization, and at the 
same time acts as a binder and is thus an appropriate 
material for the present invention. 

Further, as shown in the drawings, in case the hole 
going to the bottom or recess is made in the molding, as 
the contact area of molten iron and desulfurizing agent 
becomes larger, the desulfurizing rate can be further in 
creased. 
The present invention is illustrated by the following 

examples. 
EXAMPLES 1 TO 4 

The desulfurizing agent having the composition and 
forms as shown in the following Table 1 according to the 
present invention were placed in a 60 tons ladle in ad 
vance and a molten iron were desulfurized with them. 

TABLE 1 

Example 

Materials 1 2 3 4 

Moldings, Wt. percent: 
Sodium carbonate (soda ash) ' 57 65 74 81 
Portland cement .......... _. 18 15 8 5 
Sodium hydroxide.-- ..... .- _ 10 7 5 3 
Water glass (as solid eomponent).._. 0 1 3 4 
Water content .................... _- 15 12 10 7 

Forms ................................ -- (1) (1) (2) (2) 

l Molding of the above mentioned composition contained in a steel con 
tamer. (The form shown in Figs. 1 and 2.) 

3 Molding oi the above mentioned composition contained in a steel con 
tainer. (The form shown in Figs. 3 and 4.) 

The results obtained were shown in the following Table 
2 comparing with the results obtained by the use of soda 
ash. 
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reaction is occurred so that it is not preferable. When less 
than 3% by weight of soda ash is used the aimed 
result cannot be obtained. 

In case of using water solution containing about 5% 
by weight of solid component, as sodium hydroxide to be 
contained in the molding,’ it is more desirable as it 
uniformly disperses into the molding. 

If necessary, water glass may be used in a quantity of 
0 to 4% by weight of it as a solid component. When a 
comparatively large quantity of sodium carbonate (soda 
ash) and portland cement are used or when sodium hy 
droxide is in the form of powder, it is preferable to use 
0 to 4% by weight of water glass as a solid component. 

In the present invention, single sodium hydroxide to be 
placed as required together with the molding of the above 
mentioned composition range comes into contact with 
molten iron, violently reacts, gives a stirring motion to 
molten iron and has a desulfurizing effect. It is appro 
priate to use such single sodium hydroxide in a range of 
5 to 30% by weight based upon the weight of the above 
mentioned molding. In case of using it less than 5%, the 
above e?ect is not obtained and it is not necessary to use 
sodium hydroxide in the molding more than 30% by 
weight. Further, it should avoid to use more than 30% 
by weight of sodium hydroxide because the reaction of 
it with molten iron becomes only violent. 
The present invention is to use known sodium carbonate 

as a desulfurizing agent for molten iron. However, this 
is a desulfurizing- agent which is made to a molding having 
a speci?c composition by mixing other effective compo 
nents to sodium carbonate and in which sodium hydroxide 
is placed and made into one body and which, can con 
siderably increase the desulfurizing rate compared with 
the conventional desulfurizing agents as shown in the be 
fore-mentioned examples. 
The modes of the practice of the present invention is as 

follows: 
(1) Desulfurizing agent for molten iron is a molding of 

a homogeneous composition containing sodium carbonate 
(soda ash), portland cement, sodium hydroxide, if neces 
sary waterlglass and water and if any necessary sodium 
hydroxide being placed in the lower part or the lower in 
terior of said molding so as to make it one body and the 
molding being placed in container. 

(2) The composition of said molding is a homogeneous 
one containing 53 to 85% by weight of sodium carbonate, 
5 to 18% by weight of portland cement, 3 to 10% by 
weight of sodium hydroxide, 0 to 4% by weight of water 
glass as a solid component and a suitable quantity of 
water. 
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(3) The shape of said molding is one which is if neces 

sary provided with one or more of holes reaching the 
bottom or of recesses. 

1(4) Single sodium hydroxide which is placed in the low 
er part or the lower interior of said molding may be if 
necessary used in a range of 5 to 30% by weight of said 
molding. 

(5 ) The shape of the single sodium hydroxide which is 
placed in the lower part or the lower interior of said mold 
ing is powdery, granular, ?aky, lumpy ‘or solid after melt 
ing and the single sodium hydroxide is directly placed into 
the before-mentioned container or is charged into poly 
ethylene bag, resin-treated paper bag or other container 
and then is placed into the container. 

(6) As the container which integrally contain the above~ 
mentioned molding having a homogeneous composition 
and if necessary single sodium hydroxide, a container 
made of a formed steel, steel plate, hardboard, wooden 
plate or plastics and the like. 

(7) The upper part of said container may be if necessary 
covered with a plate. 

(8) The present invention consists of a desulfurizing 
agent having said composition and form and consists of 
such desulfurizing method for molten iron as the desul 
furizing agent contained in a container and is placed in 
the ladle for molten iron which is poured to the ladle 
from the top of said agent. 
What I claim is: 
1. A desulfurizing agent for molten iron comprising a 

molding in a container, the molding consisting of a homo 
geneous composition comprising 53 to 58% by weight of 
sodium carbonate (soda ash), 5 to 18% by weight of 
portland cement, 3 to 10% by weight of sodium hydroxide 
and 0 to 4% by weight of water glass, and a proper 
quantity of water and united with 5 to 30% of sodium 
hydroxide based upon the weight of the molding at the 
lower interior of the molding and with the molding being 
providing with ‘at least one recess. 
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