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Sulfur—Industrial Helper

The brimstone of the Bible plays an important part
in modern agriculture and industry. Millions of tons used
each year to produce essentials for war and peace.

By A. C. MONAHAN
See Front Cover

» SULFUR TO grandfather in his early
boyhood days was a spring tonic taken
with molasses to “thin the blood” after a
long-winter diet without table greens. Or
perhaps oldsters remember it best from the
vile smell of old fashioned kitchen matches.
Few then thought of it as an essential in
industry.

Sulfur today plays a big part in the
production of many important materials
ranging from synthetic rubber to fertilizers
for the farm.

Some is used as sulfur itself but far more
in sulfur chemicals such as sulfuric acid.
In fact so high is the demand that it is on
the list of short supplies. Considerably over
4,000,000 tons are consumed each year by
American industries and the total would
be higher if more sulphur were available.

The United States has become the
world’s principal source of sulfur. America
produces enough to meet all domestic needs
if it was all used at home. But this nation
has a clear duty to the nations of western
Europe and other countries to help make
them industrially efficient to meet any
emergencies that may arise. For that reason
it is shipping annually over a million tons
to nations that have long relied upon the
United States for this product.

Agriculture Biggest Consumer

Sulfur is used in many industries, but
agriculture is the greatest consumer. Its
most widespread application is in convert-
ing phosphate rocks to superphosphate fer-
tilizer.

Other large consumers are the chemical
industry, petroleum producers and refiners,
paint and pigment makers, steel mills,
paper makers, the textile industries and
explosives manufacturers. In these indus-
tries some sulfur is consumed as sulfur it-
self but the greater part is used as sulfuric
acid or some other sulfur compound.

America’s principal supply of sulfur is
in natural domes of the element itself dis-
covered from 300 to 2,000 feet under the
earth along the coast of the Gulf of Mexico.
The discoveries were made in certain cases
in drilling for petroleum. After the first
dome of natural sulfur was found, years
passed before a commercial method was
developed to get it out of the low, wet
land.

About 88%, of the over 5,000,000 tons of
sulfur now produced in the United States
comes from the domes of native sulfur
of the Louisiana-Texas coastal region.
More than half the rest is obtained from
sulfur-bearing minerals, which are plent-
ful and widespread but which require
expensive chemical treatment before the
sulfur is separated. Other sources of sulfur
are smelter gases, refinery gases and sour
natural gases.

How much sulfur there may be in
natural deposits in the Gulf Coast area or
elsewhere nobody knows. A new deposit
found recently in southern Louisiana in
the delta of the Mississippi will produce
over 500,000 tons annually when equip-
ment is installed. This will probably be late
in 1953. Other new domes recently dis-
covered are now in production or will
be shortly.

The location of these natural sulfur de-
posits under marshes and swamps along
the Gulf Coast makes mining by ordinary
methods impossible. A relatively inexpen-
sive and efficient method, the invention of
an American chemist named Herman

Frasch, is used. It requires no underground
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miners. Hot water, forced down through
a drill hole to the deposit, melts the sulfur
and brings it to the surface.

The process is not quite as simple as that,
however. Sulfur is twice as heavy as water
and means must be provided to bring it
to the surface. Air under pressure is used
to do this.

Piped to Surface

The eight- or ten-inch hole drilled down
through the surface soil, underlying sand
and layers of rock into the sulfur deposit,
is fitted with a large pipe within which is
a smaller pipe and within this still another
of smaller diameter. In other words, the
hole is fitted with three concentric pipes.

The hot water is forced down the outer
space made by the concentric pipes. Hot air
is forced down the center pipe. Air, water
and the melted sulfur come to the surface
in the space between the two inner pipes.
The air bubbling through the mixture
keeps the sulfur suspended.

The liquid mixture is then sprayed out
evenly over vast, open air lots, where it is
allowed to dry thoroughly before shipment.
Such a sulfur pile is shown on the cover
of this week’s SciENcE NEws LETTER.

The melting point of sulfur is low but
it is higher than that of ordinary boiling
water—approximately 240 degrees Fahren-
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SULFUR WELL—These men are drilling a well for sulfur at the Newgulf,
Texas, mine of the Texas Gulf Sulphur Company. If the element is found,
superheated water will carry it to the surface where it is then dried out before

shipping.
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heit. For this reason superheated water
with a temperature approaching 300 de-
grees Fahrenheit and under a pressure of
about 100 pounds must be used.

Teday’s demand for sulfur and the in-
creasing demands foreseen for the future
are resulting in extensive activities to de-
velop cheaper and more satisfactory ways
of obtaining the important element from
its plentiful ores and of recovering the
sulfur from smelter gas, from the gases
from petroleum refineries and from natural
gas. An extended program is under way,
sponsored by the U. S. Petroleum Adminis-
tration for Defense.

Sulfur from Fool’s Gold

Other programs are being carried out by
the U. S. Bureau of Mines, research labora-
tories and private industries. One important
project is under way by the Bureau of
Mines in its laboratories at the University
of Minnesota. Its objective is to find more
practical means of obtaining both sulfur
and iron from the iron sulfide deposits in
that state. Minnesota has great deposits
of this natural material, which is com-
monly known as pyritess and was once
called fool’s gold because of its appearance.

Petroleum refiners are heavy users of
sulfur but great quantities can be recovered
from the gases discharged into the at
mosphere by the same refiners. These gases
contain sulfur in vile smelling compounds
that are not only obnoxious to smell but
are also injurious to eyes and lungs. The
recovery of the sulfur is an important step
in the prevention of air pollution.

Many processes are used to recover the
sulfur in refinery gases but what is called
an improved method has recently been
developed at the Polytechnic Institute of
Brooklyn. It is a method in which the foul
smelling waste is burned under specially
controlled conditions to give ordinary water
and sulfur. The sulfur so obtained, even
if it actually comes from the vile smelling
hydrogen sulfide gas, is of high purity and
suitable for uses where sulfur from other
sources requires expensive purification. Re-
finery gases in America could yield up to
500,000 tons annually to the supply, Insti-
tute chemists estimate.

While much sulfur is used in industrial
production as sulfur itself or some of its
important compounds, about three-fourths
of America’s total supply is converted into
sulfuric acid. By far the largest role for
this acid is in manufacturing superphos-
phate fertilizers, essential in growing crops
to feed the American people. Fertilizer in-
dustries consume nearly 4,000,000 tons of
sulfuric acid each year.

The second largest use of sulfuric acid
is in the manufacture of other chemicals,
including explosives needed in war, mining
and other industrial activities. These pur-
poses take some 2,000,000 tons.

Petroleum refining is the third largest
consumer, using over 1,000,000 tons a year.
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Without this sulfuric acid, essential steels
for national defense and civilian applica-
tions would be produced with difficulty.

One hope for meeting the shortage of
sulfur lies in using acids other than sulfuric
to make superphosphate fertilizers. The
job is being tackled seriously in both Eng-
land and the United States, and progress
is reported. The British Department of
Scientific and Industrial Research has found
that a mixture of sulfuric and nitric acids
will work. The American Tennessee Val-
ley Authority is exploring possibilities of
a mixture of nitric acid with either sulfuric
or phosphoric acid.

The British research shows that nitric
acid alone can reduce the phosphate rock,
giving the soluble calcium phosphate
known as superphosphate and calcium
nitrate as a by-product. With sulfuric acid,
calcium sulfate is the by-product.

Calcium nitrate is a valuable fertilizer
but it absorbs moisture readily, causing
caking. Calcium sulfate does not. When a
mixture of the two acids is used in a ratio
approaching half and half, the sulfate
formed seems to protect the nitrate from
water absorption. The work of the Ameri-
can TVA bears out the British findings.

Nitric acid, unlike sulfuric, does not re-
quire a chemical element obtained from
the crust of the earth. It can be made from
the abundant supply of nitrogen in the
atmosphere. By a so-called fixation process
this atmospheric nitrogen is captured and
converted into an oxide which, when chemi-
cally united with water, becomes nitric
acid. England can make its own nitric
acid and its fertilizer industry need no
longer depend so largely on the availability
of American sulfur.

U. S. Production Greatest

Of course, the United States is not the
only nation mining native sulfur but it
produces perhaps ten times as much as the
rest of the world combined. Up to 1900,
Sicily produced about 90%, of the world’s
supply and America imported many
thousands of tons of it each year. Some 45
years ago the production of Louisiana
sulfur by the Frasch process made this
country independent of imports. With the
discovery of Texas sulfur domes a little
later, America became a supplier to the
rest of the world. Texas ranks first in
American production.

Other countries producing sulfur in ad-
dition to Italy, which includes Sicily, are
Japan, France, Chile, Bolivia and Peru. A
dozen other nations produce some. Of
course, sulfur is being produced in many
parts of the world from pyrites and other
sulfur-bearing, minerals such as galena,
zincblende and sulfates. But the cost is
high. What is needed is the discovery of
more natural deposits and cheaper methods
of reducing sulfur ores. Substitutes for
sulfuric acid would greatly extend the
present available supply.
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WAR SURPLUS BARGAINS

35 POWER
ERECTING MICROS
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| A TRULY FINE
CLARITY WH| OPTICAL INSTRUMENT _
e——— Worth $75.00
“anL » U But Our Price
Mount ,'\ 52950
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Gives You 3” of Working Space
from Objective to Platform . . .

A remarkable Instrument! Exceptional Value! Prism
Erectors give you an erect image—exactly as your
eye sees it, not upside-down as in an ordinary
Microscope. Ramsden Eyepiece permits fine precision
focusing. 3-Element color corrected objective—1” di-
ameter. Microscope body is of brass with black
crackle finish. Working distance from objective to
object is 3”, which permits any work, dissection,
tooling, etc. to be carried on ‘‘under power” while
looking through Microscope. The instrument is 61%”
long with base 7”x9”. Only because we were able
to utilize some war surplus parts are we able tu
offer such a fine Optical Instrument—easily worth
$75.00—at this special low price.

Stock No. 970-Q.......cccoveecvncenes $29.50 Postpaid

970-

BINOCULAR BARGAINS—American Made! Brand
new! Finest Grade! Light-weight, dust-proof, moisture-
proof, expertly collimated. Optics low reflection coated.
Sturdy Carrying Case included. Guaranteed!

Stock #£963-Q $75.00 Postpaid
Stock £964-Q .. 85.00 Postpald
Stock #965-Q .. 98.50 Postpaid
Stock #966-Q cee... 9%50 99.50 Postpaid
(Be sure to add 20% Fed. Tax on Binoculars)

8 POWER ELBOW TELESCOPE

Gov’'t. Cost $200.00! Our Price $27.50!
Big 2”7 diameter objective. All
lenses Achromatic. Amici prism
erects the image. 4 built-in-filters
—clear, amber,
neutral and red.
Slightly used
condition but all
guaranteed for
perfect working
order. Weight

Stock F#943-Q.

5 lbs.
..$27.50 Postpaid

TERRIFIC BARGAIN! BUBBLE SEXTANT

BRAND NEW and with Automatic Electric Averaging
Device and Illuminated Averaging Disc for night-
time use. Govt. cost $217. Though brand new, we
have re-checked Bubble and Collimation and guar-
antee perfect working order. Price includes wooden
Carrying Case. Full directions for use accompanylng
each shipment.

Stoek HO33-Q. . isvores sndeieanEse $22.50 Postpaid

TELESCOPE EYEPIECE—Consists of 2 Achromatic
Lenses, F. L. 28 mm. in a metal mount.

HE140-Q .. .0 c.ieriotrrvaesisne $4.50 Postpald
SIMPLE LENS KITS! Kits include plainly written,
llustrated booklet showing how you can build lots of
optical items. Use these lenses in experimental optics,
building TELESCOPES, low power Microscopes, etc.
Stock #2-Q—10 lenses_______ $ 1.00 Postpaid
Stock #5-Q—45 lenses__ B 5.00 Postpaid
Stock #10-Q—80 lenses $10.00 Postpaid

PRISMS! PRISMS! PRISMS!

We have the world’s largest stock, widest varlety,
at the lowest prices. Write for our FREE Catslog Q.
SLIDE PROJECTOR SETS—OConsist of all un-
mounted lenses you need to make she follow-
ing size projectors:

Stock #4029-Q—35 mm_________ $2.85 Postpaid
Stock #4038-Q—2%4” x 234”____$3.35 Postpaid
Stock #4039-Q—23%” x 314”____$3.35 Postpaid
We Have Literally Millions of WAR SURPLUS
LENSES AND PRISMS FOR SALE AT BAR-
GAIN PRICES. Write tor Catalog “Q”—FREE!

Order by stock No. Send Check or M.O.
Satisfaction Guaranteed!

EDMUND SCIENTIFIC CORP.

BARRINGTON. NEW JERSEY




