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DESULFURIZATION OQF MOLTEN FERROUS 
METALS 

The present invention relates to a method of reduc 
ing the sulfur impurity of molten ferrous metals. More 
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particularly, the present invention is directed to the I 
desulfurization of molten iron through the injection 
therein of calcium carbide. 

It is well known in the art to use additions of calcium 
carbide to molten iron in order to lower the sulfur “ 
content of the iron. U.S. Pat. No. 2,803,533, Bieniosek 
et a1 (1957 ), discloses a practice of injecting a fluidized ‘ 
stream of calcium carbide powder into molten iron to 
achieve desulfurization, and efficient calcium carbide 
usage is recited in the patent, e.g., from below 2 to 4 ' 
pounds of calcium carbide per 0.010% sulfur reduction _ 
per ton of iron. Such calcium carbide efficiency has 
been obtained with small quantities of iron and at rela- ' 
tively high ?nal sulfur levels, but as later Bieniosek 
British Pat. No. 829,274 (1960) indicates, the injection 
of calcium carbide powder laden gas (powder size‘ 
1.168 mm to 0.074 mm) into molten iron requires a 
follow-up stream of carbide-free agitating gas to 
achieve reasonably efficient usage for lower ?nal sulfur 
contents. U.S. Pat. No. 3,001,864, Muller et al (1961), 
also discloses the injection of a' ?uidized stream of 
calcium carbide into molten iron specifying relatively 
high gas injection velocities to provide the vigorous 
agitation required for reacting molten iron with cal 
cium carbide particles sized 100% minus 48 mesh 
(Tyler screen size.) 
The foregoing calcium carbide injection practices 

leave something to be desired in view of requiring fol 
low-up gas agitation and very high gas injection veloci 
ties. . 

It is therefore an object of the present invention to 
provide a one-step calcium carbide injection process 
for the desulfurization of molten iron requiring only 40 
moderate gas velocities and providing efficient calcium 
carbide usage and rapid desulfurization. 
A method in accordance with the present invention 

comprises the injection of very finely divided calcium 
carbide in a gas stream at moderate velocities well 
below the surface of a bath of molten iron, whereby the 
sulfur content of the iron is efficiently reduced to 
0.015% and lower without the requirement of follow 
up agitation treatment. The present invention is suit 
able for the treatment of tonnage quantities of molten 
iron. 

In practice of the present invention, ?nely divided 
calcium carbide is provided, substantially all of which is 
not larger than 200 microns, at least about 50 percent 
being not larger than about 50 microns and at least 
about 20 percent being not larger than about 10 mi 
crons; and the aggregate of the finely divided calcium 
carbide having a Fischer sub-sieve number of of less 
than about 12.0. The preferred sizing for the finely 
divided calcium carbide is substantially all not larger 
than 200 microns, at least about 60 percent being not 
larger than about 50 microns and at least about 30 
percent being not larger than about 10 microns, and 
the aggregate of ‘the ?nely divided calcium carbide 
having a Fischer sub-sieve number of less than 7.5. 
Calcium carbide material of this nature can be pre 
pared by milling commercially available calcium car 
bide, e.g. fine grade calcium carbide, the particles of 
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which are substantially all in the range of 0.6 millimeter 
to 0.074 millimeter. 

Finely divided calcium carbide having the sizing de 
scribed above in accordance with the present invention 
can be readily injected into molten iron using a device 
of the type schematically illustrated in FIG. 1. 
With reference to FIG. 1, finely divided calcium 

carbide powder 1 is charged from container 2 via valve 
3 into dispensing vessel 5 having at its lower portion a 
conventional fluidizing mechanism indicated at 7, 
which can be one of the various commercially available 
devices. Fluidizing gas, e.g. nitrogen, is introduced via 
valve 9 and transport injection gas, which can be nitro 
gen, or any other gas or moisture free gas such as dry 
air is introduced via valve 11 and carries the finely 
divided calcium carbide through ?exible hose conduit 
13 into lance 15, suitable made of 11/4 inches l.D. stan 
dard extra-heavy steel pipe protected by refractory 
brick sleeve 17. As shown, lance 15 is positioned in 
vessel 19, shown as a conventional “torpedo car”, and 
immersed in sulfur-containing molten pig iron 21 cov 
ered by a slag layer 23. The vessel illustrated ordinarily 
contains from about 100 to 250 tons of molten metal at 
depths of from 4 to 9 feet. 

In the practice of the present invention, the ratio by 
weight of calcium carbide to injection gas is maintained 
in the range of 75 to 140 because a ratio less than about 
75 results in excessively long injection times and a ratio 
greater than 140 results in undesirably poor desulfur 
ization efficiency. Also, the calcium carbide containing 
gas is injected in the lower 75 percent of the depth of 
the molten iron. In actual practice the lower 10 percent 
has provided excellent results. The velocity of the gas 
entering the molten iron is preferably in the range of 
about 5 to 15 feet per second. With the aforedescribed 
combination of conditions, the sulfur content of molten 
iron, for metal amounts of 100 to 200 tons, can be 
reduced to not more than 0.015% S, and lower, e.g. to 
0.01% and lower, starting with initial sulfur contents 
ranging from 0.025% up to 0.075% S, at calcium car 
bide usages not exceeding 4 pounds per ton of iron per 
0.01% S reduction, and with calcium carbide usage 
being suitably in the range of 1.5 to 4.0 pounds per ton 
of iron per 0.01% S reduction. This can be achieved 
without any after-treatment or supplemental agitation, 
and gas injection can be discontinued when the calcu 
lated required amount of calcium carbide in the above 
mentioned range has been introduced into the molten 
metal. The combination of conditions stated above is 
considered to provide the high efficiency of calcium 
carbide usage due to the higher reactivity of the very 
?ne calcium carbide particles which travel and rise 
very slowly through molten metal because of their 
small size, and are not forced rapidly to the surface 
since the injection gas velocity is moderate, e.g., not 
more than 15 feet per second. The effective reaction 
time of the particles in molten metal is thus increased 
and the loss of fine particles at the metal surface, due to 
slag entrapment or otherwise, is decreased. In addition, 
excessive splashing and loss of metal thereby in the 
containing vessel is avoided due to the use of relatively 
low gas injection velocities. ' 
The following example will further illustrate the pres 

ent invention: 

‘ EXAMPLE 

' Molten iron from a blast furnace in the amount of 
140 tons was provided in a “torpedo car" vessel of the 
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type shown in the drawing at a‘tempera'ture‘of about 
2530°F. The analysis of the iron was 4.61% C, 1.03%‘ 0 
Si, 0.060 P, 0.047 S,‘0.69% MnhA vertically oriented 
lance formed of- steel pipe having ‘an inner’diameter of 
1% inches was immersed in the molten’ iron' to a depth 
of about 2-3feet'from- the bottom of the vessel. The 
height of the molten iron in the vessel was about 6~7 
feet. Nitrogen gas was passed through the'injection 
lance at a rate of 13.6 cubic feet per minute and'a 
velocity of about 15 feet per second. Entrained in the 
nitrogen gas was ?nely divided calcium carbide sized in 
accordance with the present invention as indicated in 
the Table below: i 
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% in Size Range Total %’ 

—295 microns . 

+208 microns ‘ 36% 
—208 microns _‘ » 
+147 microns . 9.15% c 9.51% 

~14? microns ‘ 

'+l04 microns 22.18% 31.69% .. 
+104 microns , I > 

—74 microns ‘ 0% _ 31.69% 

—74 microns ~ 
+53 microns 5.36% , 37.05% 

—53 microns ' +35 microns 11.05% 48.10% 

—35 microns 
+20 microns , 7.03% 55.13% 
—20 microns 
+10 microns 13.06% 68.19% 
—l0 microns 98.65% 30.46% 

The ratio by weight of the ?nely divided calcium 
carbide, obtained by milling commercial ?nely divided 
(32 mesh) calcium carbide, to nitrogen, was about 
127%. The injection of calcium carbide was continued 
for 8 minutes 45 seconds at which time the temperature 
of the molten iron was about 2510°F. at the end of this 
treatment the sulfur content of the iron was 0.015%. 
The total amount of ?nely divided material injected 
into the iron was 9.4 lbs. per ton of iron (2.95 lbs. per 
ton of iron per 0.01% S); the rate of injection was'134.9 
pounds per minute. The calcium carbide efficiency 
based on the CaC2 content of the material was 22.9%. 

In a series of tests involving the treatment of more 
than 50 separate quantities of molten iron in the range 
of 100-200 tons, in accordance with the present inven 
tion, the average calcium carbide efficiency based on 
the CaC, content of the material used was about 21.5% 
Additional tests using ?nely divided calcium carbide 

in accordance with the present invention have shown 
that with decreasing particle size and decreasing'Fi 
scher sub-sieve number increased calcium carbide ef? 
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ciency is obtained. Tests using commercial ?nely di 
vided calcium carbide designated 32 mesh (about 88% 
of particles in the range 590 microns to 74 microns) 
gave calcium carbide ef?ciencies which were less than 
about half .of that obtained with the practice of the 
present invention. 
What is claimed is: 
l. A method for lowering the sulfur content of mol 

ten iron from the range of about 0.025% to 0.075% to 
not more than 0.015% by the injection of calcium car 
bide into said molten iron said method not requiring 
agitation by gas injection subsequent to the injection of 
calcium carbideand requiringnot more than about 4 
pounds of calcium carbide per ton of iron per 0.01% of 
sulfur removed in said range, said method comprising 
the steps of: » 

i. providing in a vessel molten iron containing sulfur 
impurity inan amount of at least 0.025%. 

ii. providing ?nely vdivided particles of calcium car 
bide in a gas stream substantially all of said ?nely 
divided particles of calcium carbide being not 
larger than 200 microns, at least about 50 percent 
of said particles being not; larger than 50 microns 
and at least 20 percent being not larger than 10 
microns and the aggregate of said particles of cal 
cium carbide having a Fischer sub-sieve number of 
less than about 12. 

iii. injecting said calcium carbide containing gas 
stream at a velocity of not more than about 15 feet 
per second into the lower 75% of the total depth of 
molten iron to thereby reduce the sulfur content of 
said molten iron and provide in said molten iron a 
sulfur content of not more than 0.015% upon ter 
mination of calcium carbide injection. 

2. A method in accordance with claim 1 wherein said 
calcium carbide containing gas stream is injected into ._ 
said molten iron by means of a vertically oriented tube 
substantially centrally located within said vessel. 

3. A method in accordance with claim 2 wherein said 
calcium carbide containing gas stream is injected into 
the lower 10% of the total depth of molten iron. 

4. A method in accordance with claim 1 wherein the 
ratio by weight of calcium carbide to gas in said gas 
stream is in the‘range of about 75 to 130. 

5. A method in accordance with claim 1 wherein the 
injection of gas into said molten iron is discontinued 
when the total amount of calcium carbide injected into 
said molten iron reaches a value in the range of from 
about 1.5 to 4.0 pounds of calcium carbide per ton of 
iron per 0.01% of desired sulfur reduction. 
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