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CHEMISTRY

Hydrogen Remakes Petroleum
Into More Useful Products

Wonder-Working Hydrogenation Process Produces
!deal Oil At 3,600 Pounds Pressure and 1000 Degrees

YDROGEN, lightest of the ele-

ments, is a wonder-worker in in-
dustrial chemistry. The pushing of more
hydrogen into substances, called hydro-
genation, makes fluid vegetable oils into
synthetic hard fats, carbon monoxide
into useful methanol or “wood alcohol,”
coal into lubricating oil and gasoline,
and poor lubricating oil into superior
lubricant.

The marketing of a synthetic lubricat-
ing oil, remade from indifferent crude
oil by a process of hydrogenation, by
the Standard Oil Company of New Jer-
sery, signals the successful application
of hydrogenation to the oil industry in
America.

In Germany, the native home of
hydrogenation applied to fuels, Leuna
synthetic gasoline, made from lignite,
has been on the market since 1927. Ger-
many, without oil fields, had the prob-
lem of making solid fuel into liquids
that could be used in its automobiles.
America, flooded with petroleum from
too numerous wells, haA3 no such prob-
lem, but the Standard Oil Company
chemical engineers have put the Ger-
man tricks of hydrogenation to new
uses and added some of their own.

On the Jersey flats at Bayway stands
the oil hydrogenation plant, an intri-
cate maze of pipes and towers, capable
of changing for the better the charac-
teristics of 3,500 to 5,000 barrels of oil
a day. Hydrogen at the rate of two or
more million cubic feet a day is made
from gaseous by-products of gasoline
refineries nearby. This is a new, inex-
pensive and American way of making
hydrogen. The petroleum gas is mixed
with steam and passed through tubes
filled with a catalyst and heated to 1800
degrees Fahrenheit, producing hydro-
gen mixed with carbon monoxide. Other
steps in the process turn the carbon
monoxide plus more steam into more
hydrogen and soda-water gas, chemi-
cally known as carbon dioxide, which
is scrubbed out by a seawater bath.

FrONT COVER ILLUSTRATION

A striking view of the hydrogen plant framed in
a maze of overhead piping. Refinery cracking coil
gas is treated to obtain the pure hydrogen with
which to build up the molecules of heavy oil.

See Front Cover

“Chemical parsons” or catalysts, sub-
stances that themselves do not enter into
the reaction, boss the chemical changes
in the hydrogenation plant. These
catalysts are like mysterious minds that
direct the chemical changes. How they
do it is nearly as unknown as are the
workings of the human mind.

*Chemical Parsons” At Work

The catalyst that puts the hydrogen
into the oil is a white mixture of chrom-
ic and other oxides, looking like un-
marked dice and drugstore pills. It does
its work in immense reaction chambers,
forty-foot alloy steel towers, with seven-
inch walls, the world’s latgest alloy
steel forgings. Through them are forced
the hydrogen and oil at 3,600 pound
pressure and 750 to 1000 degtree tem-
Eerature. The oil molecules have a re-

irth under these terrific conditions.
So quiet and automatic is the process
that an uninformed visitor standing a
few feet from the concrete structure
housing hydrogenation units working
félll tilt might think that the plant was
idle.

Hydrogen is highly explosive and
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dangerous if mixed with only a little
air. The extreme temperatures and pres-
sures to which it is subjected increase
the hazard, yet so many safeguards are
introduced into the process that there
has never been an accident in the two
years of plant operation.

While lubricating oil is its principal
product, the hydrogenation plant at Bay-
way and its duplicate at Baton Rouge,
La., can make solvents for paint, var-
nish, lacquer, soap and textile industries,
safety gasoline for use in aircraft and
motorboats, benzol substitute, kerosene
and other products.

The conversion of liquid vegetable
fats that do not have all the hydrogen
they can carry into solid saturated ones
is an industry of great importance. The
semi-solid vegetable shortenings that
substitute for lard so extensively today
are made by partially hydrogenating
such liquid fats as cottonseed oil. Hy-
drogenated fats are also extensively
used in the manufacture of soap. Dr.
Paul Sabatier, French chemist, devel-
oped this process of hydrogenation
using nickel as a catalyst, and he won
the Nobel prize for chemistry in 1912.

Dr. Friedrich Bergius was the pioneer
in hydrogenation of coal and petroleum,
and the award of the Nobel prize for
chemistry in 1931 acknowledged his
achievement. The Bergius process was
developed by the extensive research or-
ganization of the I. G. Farbenindustrie,
the German chemical trust, and to Dr.
Mathias Pier of that organization is
credited the development of the impot-
tant catalysts that boss the injection of
hydrogen into the molecules.

When Dr. Fritz Haber and Dr. Carl
Bosch combined hydrogen with nitrogen

Finds Children Do Not Prefer
Parent of the Opposite Sex

THE FREUDIAN theory that all chil-
dren tend to prefer the parent of the
opposite sex failed of confirmation in a
study conducted by Dr. John E. An-
derson, of the University of Minnesota,
he announced in a report to the South-
ern Society for Philosophy and Psychol-
ogy published in the Psychological Bul-
letin.

Dr. Anderson sent questionnaires to
the parents of 3,178 children, of whom
1,626 were boys. They revealed that
there are no outstanding sex differences

at any age level in attachment for par-
ents. About half of both girls and boys
have no favorites in the household. Of
the others, there is a slight tendency for
both boys and girls to prefer the mother;
this tendency decreases with age. Jeal-
ousy is displayed more often when the
mother shows affection to another child
than under any other circumstances.
Jealousy decreases with age and is some-
what more likely to be present in girls
than in boys.
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from the air to make the necessary
nitrates for fertilizers and explosives
needed by warring Germany, which was
cut off from natural nitrates of Chile,
they contributed largely to the later de-
velopment of hydrogenation of fuels. In
1927 the Standard Oil Company of
New Jersey began cooperation with the
German I. G. in the world use of hydro-
genation, and American chemists,
among them F. A. Howard, Dr. R. T.
Haslam, R. P. Russell, Dr. C. E. Lan-
ning and Dr. G. M. Maverick, revised
the process to meet new conditions and
brought the process to larger scale op-
eration.
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Aifplanes Spray Oil
On Mosquito Marshes

IRPLANES, already extensively

used in man’s war against insect
pests, have added a new role to their
usefulness. They carry oil to spray on
mosquito-breeding swamps. The new
use is described by Dr. Joseph M. Gins-
burg of the New Jersey agricultural ex-
periment station, New Brunswick, N.
J., in a report to Science.

Airplanes had already been used
against mosquitoes, carrying arsenic
dust. This is effective against the species
whose larvae, or “wigglers,” feed at the
surface. But some of the Jersey ‘‘skeet-
ers” feed at the bottom, where enough
arsenic to kill them could be sunk only
at the expense of making the pools dan-
gerously poisonous to cattle. Hence the
necessity for coating such waters with
oil, to smother the larvae instead of poi-
soning them.

In the plane used at the New Jersey
station, two fifty-gallon tanks were in-
stalled in the forward cockpit. From
them a long pipe ran backwards under
the fuselage, terminating in a cross pipe
just below the rudder. The cross pipe
was perforated with numerous small
holes to serve as a nozzle.

The oiling plane can be used only
in still weather, for wind would blow
the oil spray away from its intended
target. But under proper conditions the
method is very rapid: an eight-acre tract
of wet meadow was covered with an oil
spray in forty minutes.

The method is recommended only for
mosquito breeding areas where the en-
tire terrain has to be oiled. Where the
breeding places are scattered and acces-
sible for hand oiling, the older method
is believed to be more economical.
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A GREAT MAN OF CALAKMUL

A fine sculptured portrait of some unknown ruler or priest, set up by the Mayan

Indians in Calakmul, in the year 472 A.D., or 731 A.D —according to different read-

ings of the date. The important Mayan was portrayed wearing a taill headdress

and carrying a spear in his right hand. Carnegie Institution explorers found the

large sculptured monument lying flat on its face. In this position, the delicate carv-

ing had been protected from the erosive action of the elements through more than
a thousand years.



