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1. 

2,997,384 
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5 Claims. (Cl. 75-59) 

My invention relates to a process for treating molten 
metal for gasification or degasification and more particu 
larly to a method of treating metal melts by introducing 
the melt into a chamber sealed off from the outside at 
mosphere and subjecting the melt to a gaseous or vapor 
ous jet while penetrating into the chamber. 

Heretofore steel melts have been degasified by intro 
ducing them into evacuated chambers. 

It is also known to introduce steel melts into an evacu 
ated chamber for degasification and division into small 
droplets and to introduce into this chamber by means of 
inert gases solid substances, which are to be reacted with 
the melt. 

All the foregoing methods use as a fundamental char 
acteristic, that is, a vacuum or reduced pressure for divi 
sion or degasification. This has the result that the cham 
bers into which the melt is introduced must be sealed off, 
vacuum-tight from the outside atmosphere, and on the 
other hand must be evacuated and maintained under vac 
uum with an expensive and voluminous vacuum pump 
system. The absolutely necessary division of the melt is 
effected during the entrance into the evacuated chambers 
in such a way that the gases dissolved in the melt expand 
by the sudden reduction of the outside pressure, thus 
breaking the melt up into drops. Devices which work by 
using a vacuum are expensive and Susceptible to many 
operating difficulties and require considerable physical 
space for installation and operation. 
These inconveniences are eliminated by the hereinafter 

described process according to my invention by subject 
ing the melt while flowing in a stream to the action of a 
gas jet, approximately at the level of the chamber into 
which the metal melt is released, and at such a high 
velocity that its kinetics are sufficient to divide the melt, 
while the over-pressure produced in the sealed off cham 
ber can escape by the application of suitable means which 
prevent the outside atmosphere from penetrating into the 
chamber. 

In the process of my invention the melt is thus divided 
in contrast to previous methods, not by a vacuum but 
by the opposite effect, that is, a pressurized gas jet, or 
other jet that is compatible with the characteristics of the 
flowing metal melt which is directed at a high velocity 
against the melt entering the reaction chamber. The melt 
enters the reaction chamber in a flowing stream and is 
blasted, so-to-speak, by a gas pressure jet into small 
droplets and particles. The effect of this gas jet is in 
creased by adding solid substances in the form of pow 
dered or granulated material which evaporate in a sort of 
explosion when penetrating into the descending stream 
like melt so that the dividing effect is increased. Suitable 
for this purpose are, for example, magnesium, calcium, 
and similar metals, which react under considerable evolu 
tion of vapor on contact, for example, with a steel melt. 
The degasification of such a melt, divided into small parts, 
is very effective and rapid, since the gases dissolved there 
in are given off to the surrounding atmosphere by diffu 
Sion. This atmosphere is formed and renewed by the 
dividing gas jet. 
My invention will be more fully understood from the 

specification hereinafter following by reference to the ac 
companying drawings which show two embodiments for 
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2 
carrying out the process according to the invention, in 
which: 

FIG. 1 shows an embodiment where the melt enters an 
open ladle; and 

FIG. 2 shows an embodiment where the treating part 
proper is connected to the cover closing a ladle which 
receives the melt. 
The process is principally suitable for treating various 

metal melts. FIG. 1 shows the apparatus employed and 
method of operation of the apparatus on a molten iron 
and steel melt. The steel melt, tapped from a smelt 
ing unit, for example, an arc furnace, is introduced into 
the upper ladle 1. As soon as a certain amount of liquid 
steel 10 has accumulated in the ladle 1, the plug 2, which 
normally closes a drain opening in the bottom of ladle 
controlled by lever 18, is opened so that the molten steel 
can flow in a stream into the reaction chamber 3 formed 
by the walls 4. At the same time the cock 5 of an argon 
filled bottle 6 is opened so that a gas jet 8 is injected 
through the nozzle 7 onto the descending stream-like 
melt 10a. The gas jet 8 penetrates partly into the de 
scending stream-like melt 10a, so that the latter is divided 
over a large surface and torn apart. Due to the larger 
surface of the melt 10a the gas jet 8 produces an argon 
atmosphere which surrounds the descending melt 10a in 
its dynamic state and has a degasifying effect, i.e. so to 
speak washes out the gases dissolved in the melt 10a. 
The melt 10a thus treated flows through the orifice 9 
of reduced section into the channel 11, and arrives thus 
in the lower ladle 12, where the treated melt 20 accumu 
lates. In this way a seal is formed at the lower end of 
the channel 11. The over-pressure or increased pressure, 
which is formed in the reaction chamber 3, escapes 
through the radial slots 14 into the annular chamber 15 
which is filled with filters 16. The filters 6 consist for 
example of coke or ceramic, or similar materials. Finally, 
the gas having a pressure above atmospheric pressure 
escapes, through radially disposed orifices 17, into the 
outside atmosphere. A drain opening is provided in the 
bottom of lower ladle 20 which is closed or opened by 
a plug 13 operated by a lever 19. The operating lever 
18 for the plug 2 and the operating lever 19 for the plug 
13 may be coordinated for simultaneous operation. 

In the embodiment of the device for carrying out the 
process according to the invention represented in FIG. 2, 
an upper ladle 30 corresponds to the ladle 1 of FIG. 1 
and is closed by a plug 31. With the plug 31 open, the 
melt 32 flows into the reaction chamber 33, formed by 
the Walls 34 as shown at 32a. The division or split-up 
of the melt is effected by means of a gas jet 35 which 
is guided by the nozzle 36 to the descending melt at 32a. 
The treated melt flows through the orifice 37 of reduced 
Section into the funnel 38 and through the orifice 39 of 
further reduced section into the lower ladle 40 where it 
accumulates. At 41 a certain backwash level of the 
melt accumulates so that the reaction chamber 33 is 
Sealed off from the chamber 42 in the interior of the 
lower ladle 40. The lower ladle 43 is provided with a 
cover which bears, when necessary, on a sand packing 44. 
The lower ladle 40 is also provided with a plug 45 which 
is actuated by the lever 46. The over pressure formed in 
the chamber 42 can escape through the pressure release 
Seal 47. The over-pressure gases produced in the reac 
tion chamber 33 escape through radial slots 48 into the 
annular chamber 49 from which the gases are released, 
either through the pipe connection 50 to a circulation 
System, or through the flapclosed pressure release orifice 
51, leading to the outside atmosphere. The gases in the 
reaction chamber 33 are conducted from the chamber 
and subsequently over cooling and purifying devices 
after which a compressor forces the gases again under 




