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Industrial Cinderella

Nitrogen, the inert gas once discarded as valueless,
has achieved great technological and scientific importance with
wide applications ranging from surgery to space research.

By J. D. RATCLIFF

» FROM UNWANTED UGLY DUCK-
LING to glamorous money-maker—that’s
the story of one of today’s most remarkable
industrial products: nitrogen, both liquid
and gaseous.

“We used to wonder what it would do,”
says Dr. Alfred L. Bayes of Union Carbide’s
Linde Division. “Now we are wondering
what it won’t do.”

By the hundreds, new jobs are appearing
for this substance once considered so value-
less that it was simply thrown away. Today
its uses cover an incredible range—from
wart removal to surgery to the freezing of
foods once considered commercially un-
freezable, to simulation of conditions man
will encounter in space.

Nitrogen has two things working in its
favor. It boils at minus 320 degrees Fahren-
heit. One of the laziest of the chemical ele-
ments, it does virtually nothing. This inert-
ness, once considered a drawback, is now
being turned to advantage. A blanket of
gaseous nitrogen guards against explosion
hazard in scores of places: in production of
anti-knock compounds for gasoline, in
grinding certain metals into powder, in air-
plane fuel tanks. Inactive nitrogen retards
fermentation in wine, slows warehouse
spoilage of fruits and vegetables.

Reliable Freight-Cooling

For years refrigerated trucks and railroad
cars have faced the problem inherent in
mechanical equipment—a breakdown often
meant the loss of cargo worth thousands of
dollars. Liquid-nitrogen refrigeration sys-
tems are virtually breakdown-proof and
simple—a tank, a valve, a thermostat.

As super-cold liquid nitrogen boils and
turns into gas when released from pressure
by the opening of the valve, the resulting
frigid gas expands to all parts of the truck,
providing any degree of cold wanted. A
trucker in Florida loads up with frozen
orange juice, takes aboard perhaps 100 gal-
lons of liquid nitrogen, and heads for
Boston—knowing he will arrive with the
wanted temperature maintained all the way.

Inevitably, nitrogen filling stations are
beginning to spring up. At the Richfield
station on Main Street, Las Vegas, for ex-
ample, a trucker can get a hundred gallons
of Diesel fuel and 100 gallons of liquid
nitrogen at one stop. The liquid nitrogen is
clear and can be pumped or poured like
any fluid. With small losses it can be stored
for a considerable period in super-insulated
vessels under slight pressure.

Ice cream delivery has always posed prob-
lems—frequent opening of truck doors per-

mitted temperatures to rise, melting to take
place. Now, liquid nitrogen produces instant
frigidity. Once a truck door is closed only
seconds are required for the temperature to
return to the desired level.

Until recently, dozens of foods could not
be wholesomely frozen by conventional
methods which did not drop temperature
fast enough. During slow freezing, frost
needles formed to puncture fragile cell
walls. Tomatoes went mushy, strawberries
lost color, onion rings became rubbery.
Dipped in liquid nitrogen, these and other
foods freeze instantly, retaining original
texture and garden freshness,

Another interesting possibility is on the
horizon — shipping without refrigeration.
Frozen foods are merely packed in insulated
containers and cooled to minus 320 degrees
Fahrenheit. The warm-up is so slow that
enormous distances can be covered. Not
long ago an experimental shipment was
made by train and ship from Chicago to
Venezuela—a 20-day journey. When the
package arrived it was in perfect shape, still
at minus 80 degrees Fahrenheit.

Random uses cover an amazing range.
Not long ago Boulder, Colo., was switching
from a flat water rate charge for water tax

Union Carbide Corp.

BOILING NITROGEN—Liquid ni-
trogen, shown being poured into a
dewar by a Union Carbide chemist,
requires special conmtainers, such as
this refrigerator built by the Linde
Division, because its temperature is
320 degrees below zero Fabrembeit.
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to individual meters in homes. To close
mainline valves while meter installation was
underway would have meant hundreds of
homes without water. Nitrogen provided a
novel solution. At each home a jacket was
placed around pipes. Liquid nitrogen in the
jacket instantly produced a stoppering plug
of ice—big enough to shut off water, not
extensive enough to burst the pipe.

French engineers found a striking appli-
cation of nitrogen’s super-coldness. Installa-
tion of a three-foot sewer in a Paris suburb
came to a halt when water seeped into the
excavation more rapidly than it could be
pumped out. Solution: liquid nitrogen
poured into pipes driven into adjacent soil.
Soon the soil was frozen rock hard. Seep-
age stopped and work proceeded.

Preservative for Breeding

Approximately half the calves in Amer-
ica’s dairy herds are produced by artificial
insemination, which greatly extends the use-
fulness of prize bulls.

Liquid nitrogen is the most successful
preservative for semen, doing litle damage
to individual cells and extending life almost
indefinitely. Bull semen has been preserved
as long as ten years and still produced live
calves—long after the father was rendered
into hamburger.

Nitrogen is one of the most plentiful of
the earth’s substances. It comprises 78, of
the atmosphere. There are some 36,000 tons
of it over each acre of the earth’s surface.

Half a century ago German researchers
found how to use catalysts and tremendous
pressures to wed hydrogen to nitrogen, pro-
ducing the ammonia that is the base sub-
stance of the modern fertilizer industry.
Until a decade ago, uses of nitrogen just
about ended here.

Then in the mid-50’s steelmakers began
using oxygen by the thousands of tons to
hoist temperatures and speed reactions in
open-hearth furnaces. Most of the oxygen
was distilled from liquefied air. But the
air, remember, is nearly four-fifths nitrogen.
And the nitrogen was discarded as a waste.

Waste Prompted Research

This troubled research men. Modern econ-
omy cannot tolerate waste on such a scale.
Could not something be done with the ni-
trogen? Scientists at Linde, Air Reduction
Company, Air Products and Chemicals, Na-
tional Cylinder Gas and others began
scratching heads.

Refrigeration of food trucks was an ob-
vious application. Early experiments indi-
cated the great flexibility of nitrogen—in
four minutes it could drop truck tempera-
ture from 60 degrees Fahrenheit to zero.
Further, because of such rapid change, there
was no frost formation. Ordinarily trucks
must be defrosted like some home refrig-
erators. Temperature could be held exactly
at any desired point. Further, cost of cooling
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equipment was low—about one-half the cost
of mechanical equipment of comparable
capacity. And daily costs for nitrogen stood
at reasonable levels of $8-$12 per truck.
Economy is important, but dependability
is perhaps the greatest virtue of nitrogen
refrigeration. This is a particular advantage
in piggyback haulage of trailers on railroad
cars where breakdown of unattended me-
chanical equipment can cost thousands.

Space Conditions Simulated

Many other areas of use have been
opened. In space, temperatures dip close to
the greatest cold obtainable, absolute zero,
minus 459.72 degrees Fahrenheit. At this
point all molecular motion would cease.
What will happen to metals and instru-
ments in space vehicles at such tempera-
tures? In vast test chambers tons of liquid
nitrogen are helping provide answers.

Similar test chambers are being used to
simulate arctic conditions to test paints,
storm windows and such that will have to
withstand temperatures 50 degrees below
zero Fahrenheit.

“Controlled atmospheres,” in which nitro-
gen replaces oxygen, are opening enticing
possibilities, Farmers long ago discovered
that stored apples lasted longer when kept
in barrels. It remained for chemists to dis-
cover why. As apples “breathe” they pro-
duce carbon dioxide. As this gas accumu-
lates in barrels it slows oxidation and,
therefore, rotting. Might not inert nitrogen
do an even better job?

Today the storage life of apples and pears
is being greatly extended by piping nitrogen
into warehouses. Preliminary evidence indi-
cates that it will be similarly useful in
extending freshness of lettuce, beans, celery
and other vegetables, as well as flowers.

Food Spoilage Prevented

The hiss that you hear when you open a
can of coffee is probably nitrogen. It keeps
coffee oils from turning rancid. Used in
bottling salad oil, it drives out the oxygen
that would lead to spoilage. It also helps
preserve peanut butter, mayonnaise, pack-
aged cheese, bacon and a host of other
foods.

Liquid nitrogen is opening dazzling vistas
in biology. Its super-coldness confers po-
tential immortality on any tissue or micro-
organism. In normal laboratory methods of
culture, bacteria and viruses have an unfor-
tunate tendency to mutate. Thus, a virus
may be one thing today, quite another next
year. Deep-freezing with nitrogen extends
life unchanged indefinitely, thus providing
constant reference points.

Storage of frozen blood is another rapidly
expanding field. While normal bank blood
must be discarded after 21 days, blood
frozen by liquid nitrogen appears to keep
indefinitely. Programs for large-scale pres-
ervation are underway in England, France,
Sweden, Italy, elsewhere. New York’s Com-
munity Blood Council plans to bank rare
blood-types for genetic research.

Cryosurgery — surgery utilizing extreme
cold—is a glamorous new field. Freezing
simplifies removal of cataracts. Liquid nitro-
gen is offering new hope in one of the most
horrid of human maladies, Parkinson’s dis-
ease, which is marked by tremor, mask-like

face, muscle rigidity.

With this disease the source of trouble is
a small group of cells in the base of the
brain. Might they not be destroyed by
extreme cold? Dr. Irving S. Cooper of New
York’s St. Barnabas Hospital thought so.
He sought the help of the Linde Company
in designing a small, insulated cannula
which could be inserted directly into the
brain. Liquid nitrogen circulates inside, pro-
duces extreme cold at the silver tip.

Hundreds of patients, so badly incapaci-
tated that they could not walk and could
not feed themselves, have been dramatically
relieved of tremors and rigidity. Nine out
of ten who have received this remarkable
treatment have obtained significant relief—
enough to encourage more than 100 hospi-
tals scattered around the world to buy the
equipment.

Retina Not Scarred

In eye surgery, liquid nitrogen is being
used to pin down detached retinas that may
cause blindness unless reattached. For years
retnas were welded into place with pin-
point shots of electricity, an operation which
must be repeated several times during a
patient’s life, but the scar that formed at
the weld spots made successive operations
more difficult.

Dr. Harvey Lincoff of New York Hospi-
tal-Cornell Medical Center thought a liquid
nitrogen probe might produce tiny sealing
adhesions that would heal without leaving
a scar. His idea worked. A two-tofive
second touch with a probe cooled as low as
minus 40 degrees Fahrenheit does the fas-
tening job.

“Nitrogen has a fantastic future,” says
A. L. Matter of Linde. Figures support this
statement. A decade ago barely two billion
cubic feet of nitrogen were being used a
year outside the fertlizer industry. Today
the figure is 67 billion cubic feet, and it is
expected to rise to 150 billion by ’1970. Not
bad, everything considered, for a substance
that is not supposed to do anything.

This article was prepared for SciENce NEews
LETTER in cooperation with the READER’s
DiGEest, It will appear shortly in that magazine.

o Science News Letter, 86:91 August 8, 1964

PUBLIC HEALTH
Gases in Demonstrations
Hazardous to Health

» BRITISH CHEMISTRY teachers are
alarmed at an occupational hazard, the
effect upon their health of obnoxious gases
breathed during chemistry demonstrations.
One teacher credited his asthma to allergies
incurred through exposure to chlorine, sul-
fur dioxide, sulfur trioxide, hydrogen sul-
fide and other gases used in chemistry
teaching.

He contends that his chest damage cannot
be attributed to smoking because he has not
smoked, and industrial fumes are not pres-
ent in the small town school where he has
taught.

Improvement in the arrangements to
ventilate the hoods for conducting chemical
experiments is being planned by science ed-
ucation authorities.
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_SCIENCE BARGAINS

Ordor by 8took No.——8end Cheok or M.0O. 8hipment
same day reoelved—S8atisfaction or money baok.

7 x 50 MONOCULAR
Makes Inexpensive, lightwelght
f telephoto system for any camera
Optimum in optical performnnoe
- Field of view at 1000 yards is 376
feet. Relative light efficiency is 75.
Exit pup\l measures 7 mm. Has socket to attach to
photographic tripod. Includes telephoto adapter which
fits monocular eyecup—accepts the Series V adapter
ring so can be used with any camera, especially reflex.
Precision, Japanese made. Approx. 16-oz.
Stock No. 70,689-Q............. $17.50 postpald
ADAPTER RING ONLY, ror adapting monocular to
any camera Stock No. 40,68 0-Q..... $1.50 postpald

ADJUSTABLE SPANNER WRENCH

Remove your Retaining Rings
—DIlsassembie Lenses,
Cameras, etc. Made for U.S. _—
Air Force—available at a [CSASEgac o220
fraction of Government cost. H ¥
A top grade, versatile too]
that every instrument and
camera repair man_or just plain tinkerer should own.
Adjustable for % ” to 12” diameter retaining rings.
Complete with six dlﬂ'erent pairs of points to ﬂt all
of slots and holes. 3”7, 6”, and 12” main bars.
All steel and nicely plated. The finest tool we have ever
come across for this type of retaining ring work AND
a real bargain at our low price.
Stock No. 70,865-Q............ $12.50 Postpaid

)\ BUILD A SOLAR ENERGY FURNACE

A fascinating new fleld. Build your own Solar
Furnace for experimentation—many practical
.. Inexpensive! Use scrapwood! We
furnish instructions. This sun vowered furnace
will generate terrific heat—2000° to 3000°, Tuses
etal. Sets ape'r aﬂame in seconds. Use
Fresnel Lens. 117 Sq. . 197,
Stock No. 70,688-Q............... $6.00 Pstpd.

SCIENCE TREASURE CHESTS
or Boys—Qirls—Adults!
Sclence Treasure Chest—Extra-powerful
magnets, polarizing filters, compass, one-
way-mirror film, yilnsm diffraction’ grat-
ing and lots of other items for hundreds
of thri eriments, plus a Ten-Lens
Kit for making telescopes, microscopes,

etc. Full instructions included.

Stock No. 70,842-Q............... $5.00 Pstpd
Sclence Treasure Chest Deluxe—Everything in Chest
above plus exciting additional items for more advanced
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experiments, mcludm%s crystal-growing kit, electric
1118:01' molecular models sets, first-surface mirrors, and
o

mo;
Stock No 70,843-Q............ $10.00 Postpald

WOODEN SOLID PUZZLES

12 Different puzzles that will
sumulate your_ability to think
and reason. Here is a fasci-
nating assortment of wood
puzzles that will provide hours
of pleasure; Twelve different
puzzles, animals and geomet-
nc forms to take apart and

ssemble, give a_chance for
all the family {oung and old. to test skill, patience
and to stimulate ability to think and
reuon whﬂe hnvmg lots of fun.
Stock No. 70,205-Q

CRYSTAL-GROWING KIT
Do a stalography project ﬂlus-
trated c;lyﬁl large beautiful crystals
vou grow yourself. Kit mcludes
the book “Crystals and Crystal
Growing’’ and a generous supply
of the chemicals you need to grow
large display crystals of potassium
aluminum sulfate (clen) Dotusx

Svimats” (Duegrewm) tahydrate (green), pota
ahydra ue- een or heptahydra green), potas-
smm ferricnnis; (red), and copper acetate (blue-

een ) .
Stock No. 70,886-Q............. $9.50 Postpaid

MINIATURE WATER PUMP

‘Wonderful for experiments miniature water-

falls, fountains, HO gage railroad back-

drops, etc.; Tiny (2%” x1%” ) electric

motor and pump, ideal for hobbyists, labs.

«  schools. Pumps continuous flow of water

). at rate of one pint per minute at a 12”

head. With 2 D Batteries in series will

pump to 24” high. Runs 48 hrs. on battery. Works in
either direction. Self-priming.

Stock No. 50,345-Q............ $2.25 Postpald

Order yours now.
$3.00 Postpald
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