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Pilot Plants To Test Methods
Of Producing Sponge lron

Experiments of U. S. Bureau of Mines Indicate That
It May Be Produced Directly From Ore by Natural Gas

WO PILOT plants of 30 to 50 tons

daily capacity are planned by the
Bureau of Mines to test on a semi-com-
mercial scale the production of sponge
iron, Dr. R. R. Sayers, Director of the
Bureau, has announced. Operation of
these plants as well as direction of the
research work will be under the super-
vision of Dr. R. S. Dean, assistant direc-
tor of the bureau.

Past experiments of the Bureau of
Mines dating back to 1927 and of others
have shown the feasibility of producing
sponge iron directly from the ore by
the use of natural gas or of non-coking
coal, cheapest of fuels. Smaller and less
expensive furnaces can be used because
the ore is not melted as it is in the
blast furnace which produces pig iron.
They could utilize small deposits offore,

IN THE SCRAP

What happens to the old tires and over-
shoes you turned in to the Government is
told in this story in pictures from the B. F.
Goodrich Co. At the left is shown the
mountains of miscellaneous scrap as sent
for reclaiming. Old tires are ground up
(right) and then placed in a de-vulcanizer
where caustics eat the cotton from the
rubber.

deposits too small to supply a modern
blast furnace.

Such plants would not displace exist-
ing industry, Dr. Sayers stated, but
would supplement it by providing low-
carbon iron in place of vanishing scrap to
make steel for guns, tanks, ships and
other war material. Ordinarily, pig iron
and scrap are mixed to make steel.

Sponge iron can be produced from the
ore by hot reducing gases obtained from
natural gas or from coal by a “reform-
ing” process. These gases contain carbon
monoxide, deadly gas of the automobile
exhaust, or hydrogen. The carbon mon-
oxide combines with the oxygen in the
ore, leaving metallic iron which collects
as a spongy mass at the bottom of the
furnace.

These two processes, the one using
natural gas, the other coal, will be the
first to be tried out on a semi-commercial
scale in the Bureau’s pilot plants. But
other processes will be investigated also.

A side-line use for the reducing gases
would be the making of high-purity
soft tron free from carbon by the reduc-
tion of highly pure iron oxide. There is
a high demand for this material by elec-
trical manufacturers, particularly for

magnet cores and armatures. Much of it
was formerly imported from Sweden.

When the processes are proven, Dr.
Sayers stated, and the Bureau’s equip-
ment developed to a commercial scale,
the scrap situation in this country would
be alleviated a few months thereafter.

This so-called sponge iron process is
the first by which man smelted iron
from its ores. The ore was intimately
mixed with charcoal in a small furnace
or even on a forge. Air was blown in by
a bellows. The temperature reached,
1,400 to 1,500 degrees Fahrenheit, was
not sufficient to melt the iron, which
gathered in a spongy or powdery mass
at the bottom of the furnace. These
characters were due to about 50%, slag.
This was afterwards hammered out of
the metal, which was called wrought
iron. There was also much loss due to
oxidation. Some improvement was made
by adding a limestone flux.

All the iron and mild steel produced
in ancient and medieval time up to the
middle of the r4th century was pro-
duced in this way. Then the blast fur-
nace was invented. This was nothing
but a bigger furnace with a better blast
operated by water power. About 1612
a further improvement was made by
substituting coke for charcoal, motivated
at first by the fact that England was
being denuded of her forests by the
voracious iron furnaces.

In the blast furnace a temperature of
2,700 degrees Fahrenheit or more is
reached. This melts the iron, and the
product is cast iron.

Long after the introduction of the
blast furnace, however, wrought iron
was still preferred to cast iron. Nowadays
it does not matter what way we get
our iron, for metallurgists have learned
to change its character.
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