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By DR. C. M. A. STINE
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N the ride of the petroleum industry,
I an impelling foree has been the mod-

ern chemist. The general use of
high-compression motors in automobiles,
a development of depression years, was
only made possible by the chemieal im-
provement and stabilization of gasolines
to give them and enable them to retain
anti-knock qualities, and to inhibit the
formation of gum. In recent tests motors
have been run up to 100,000 miles with-
out having to be overhauled for earbon
removal,

Cracking became commersially prae-
ticable in 1912, Improvements in the
procesa have resulted in sensational in-
creases in the yields of pasoline from
crude oils, and have probably extended
the life of our ofl deposits by many years.
Late in 1932 two plants for eracking by
hydrogenation hegan operating in this
country, This process makes possible
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cosmatic carf, | s Bghi in
waight, streng and virtually
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yields of as high as 104 barrels of fuel
from 100 barrels of low crudes that un-
der old methods §iald .0 as little as five
harrels, a feat that sounds like black
maEia,

The rapid deterioration of cracked
gasoline in storage now has been elimi-
nated largely by the use of antioxidants
which retard gum formation, and high
test Tuels may be stored for six months
or longer as against the one-time limit of
two or three weeks. Lubricating oil has
been treated chemically and improved
through the addition of extrems pressure
lubricant bases, This has fitted it for
gear loads double and quadruple what
the nuntreated oil of a few years ago eonld
carry, and made possible the vse of im.
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proved gears in the transmission
of power,

Uneounted millions have been
saved the daily consumers of oil
by the chemical development of
a host of petrolenm by-products
onee wasted, The number of such
by-products was estimated in
1923 to be about 1,000, Today it
is donble or treble that figure
and includes detergents and lu-
bricants for the textile industry,
golvents of great importance in
the lasquer industry, raw mate-
rials for syvnthetic resins, and
chemicals for influencing the
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ripening of Truits and destroying insects
on farm erops, to say nothing of varions
oils for medicinal use.

Ever since 1913 there have been dis-
enssions on making oil from ceal. In that
vear Bergius, a German chemist, startled
the seientific world by his diseovery that
thiz eould be done, And Germany now
actually is producing from coal about
300,000 tons of gasoline yearly, at a cost,
however, of three or four times the cost
of petroleum pgasoline, England tog is
manufacturing the *‘liqguid eoal.’’ In the
United Btates with our vast oil reserves
wie have been only casually coneerned in
thiz development, but recently the Bu-
rean of Mines opened an experimental
I'Jln.nt in Pittsburgh to make oil and gaso-

ine Trom American coals by the Borgius
process. This is a step in preparedness,
because while experts disagres widely on
the probable life of our oil deposits, they
all apree that they will not last indefi-
nitely, In the opinion of the Burean of

Mines expert, Dr. Arno O, Fieldner, ** the
nation's proved oil supply can be de-
pended on for only the next fifteen
yvears,"" and he adds that about one-half
of the world's eoal reserves are in the
United States and Canada,

Bergiua also demonstrated that oil ean
be made indirectly from wood through
first converting the wood into coal, which
he did in a test tube. This suggests the
possibility that oil might be made di-
rectly from wood, which i8 a replenish-
able resource. Btill another possibility
is that common plants grown on the farm
might become the source of our motor
fuels when petrolenm depasits are ex-
hausted ; and research is going ahead in
this field. It is extremely doubtful, how-
ever, ag long as we have petrolenm in
abundanee, if any substitute for it can
be developed that will be able to compete
with the low prices at which petroleum
products are sold in America,

Closely assoeiated with petroleom in
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daily use are the various metals, and so
closely associated are the scicnees of metal-
lurgy and chemistry that it is diffieult to
draw a sharp line between them. In our
generation so many changes have been
brought about in metals that today most
of the metals in use seem new, Yot such
“new' metals as tantalom, molyhdennm,
tungsten, platimam, cadminm and others
have been known for a hundred years and
mare, usoelly in some form, however, that
made them as unavailable as the moop and
a5 costly or even costlier than gold, Mod-
ern sclencs has mot only made such rare
metals available for innumerable uses but
it alzo has created hondreds of alloys that
in effert are wholly new metals,




The past fifteen vears have been marked by
metallurgical developments that are little short
of the miraculous in compounding light metals
of great strength and high resistance to rust and
other forms of corrosion. The past five yvears
have seen these new allovs applied in a revalu.
tionary way to railroadmg in new fast, light-
welght truing, to automobiles and atrcraft, to
tanks and other containers for storine and trans-
porting feods and chemicals, to building con-
struetion, to machinery. The art of metal plating
with ehrominm, eadminm, nickel and lately alu-
minum has been ecarried forward in striking
manner, and we have learned how |||'|J_5|||4|_1'11.'
metals can be elad with eoals of sostlier metals,
such as silver and stainless steel, to give them
new surface properties,

Ho obvious are these changes in metals—you
find them in profusion as elose by as the kitehen

that it seems almost unnecessary to mention
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them until one recalls that as recently as
1929 gtainless steel, for instance, was lit-
tle more than an industrial curiesity, and
that the first lightweight sireamline rail-
road traim dates only from 1934, En-
tirely apart from the otility added by
these new metals and the new operations
they are making possible, they have a
tremendous significance to oor econemy
in supplying a direet means of reduving
lomses Trom rast that have been estimated
at #3000, 000,000 annually.
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The elements, eaesinm and rabidium,
were known fo our srientific grand-
fathers, but only within recent vears
have they come into their own in a fleld
a0 gtartling in its potentialities that the
opening of it alone would stand as a
gizuntic achievement of our generation.
An alkali metal such as caesium or ri-
Bidium is used as the essential element
in the photeeleetrie eell or electrie oye
This element might be ealled the reting
of the electrie eye. SBuch metals [HIREESS
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& pensitivity to light rays and colors that,
in certain cases, is similar to and in some
respects even superior to that of the human
eye,

The photoelectrie eell has an almost in-
finite range of actual and possible nses—in
counting, sorting and in inspecting units,
eolors, and materials; in sotomatic alarm,
gignal and safety systems and, in faect,
thronghont mechanics; in photography, in
communications, and notably in that fast
developing new wonder of the air waves,
television. They are being used in astro-
physieal and astronomical investigationa to
uncover the mysteries of stellar radiation.
And some experimenters see in photoelee.
tric ¢ells the means by which man will in
time# convert to his nse the vest and inex-
haustible energy given off by the sun.

The vacuum tube i3 a triumph in the
creation of new materials and the practical
utilization of old materials such as tungsten
and tantalum. Tubes are limited as yet in
the amount of power they can handle, but
work in progress with another rare metal,
eolumbium, now indicates these limits may
be extended to where tubea will be able to
handle thousands instead of tems of kilo-
watts of power. Columhbium is being put to
other uses too, motably in alloying with
stainless ateel to give the property of eor

{ Continued fo page 1524)
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Chemistry and You

{Centinurd frem Coloroto Section)

rogion resistance to welded joints without
subsequent expensive heat-treating.
A radically new process known as “pow-

o oder metallurgy™ s responsible for our

commereial wse of these valuable metals
that only wvesterday were bevond our
reach, Instead of belng melted up like all
metals have been for centurles, thev are
reduced by electrochernical methods o
fine powders, which are then purified,
pressed into bars and heat-freated elec-
trically under a high vacuum. The pow-
dered grains are thus literally welded to-
gether. A single bar of tungsten produced
by “this process will vield hundreds of
miles of filament wires such as vou find in
ordinary electric=light bulbs, Applied fo
older metals, such as copper, the powder
process has made it possible to fabricate
koarings that are self=lubricating and will
outlast the machine they serve, Graphite
esimply mixed with the powdered metal
é'er'l the mixture is heabed and l;:nmp!"e.‘ﬂed
into a hard, semi-porous body capable of
(Contiousd to puge 13441
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absorbing oil, which iz retained by the fin=
ished bearing throughout its life,
Artificial ice-making has been practiced
almost fifty yvears, and as early as 1914 the
Santa Fe railroad waz trying to achieve
pir conditioning in passenger cars that
would make travel more comfortable, Not
long after the close of the World War we
were becoming definitely aware of the
huge market opening for mechanical re-
frigerators in the home, However, & serious
lack worried the indusiry and jeopardized
its whole future. It was without a refrig-
erant that was safe under all conditions,
regardless of leakage, fire or other acci-
Ient, & gas that was non-toxie, non-explo=
jive, non-inflammable and non-corrosive,
Chemistz were frankly dubious when
they tackled this problem. To compound
a refrigerant possessing any two of these
propertics was a feat in itself; to compound
one passessing all four, which st the same
time would be equal in effectiveness to the
refrigerants in use, seemed a feat in the
realm of the miraculous. Nevertheless in
1832 the prescribed new material emerged
Trom the laboratory under the trademark
"'.Ii\_"Fi"l’.‘ﬂ.l.‘L." Mot only is “Freon” safe, but it
is Thperior to the older refrigerants as
such, and it requires a much lighter con-
densing equipment, a fact of importance in
the air-conditioning of transportation units,
The paradox is that this utterly safe new
refrigerant is compounded from three of
the maost ill-omened of gases, namely,
methane, the deadly and explosive fire-
damp of mines: l;:'l.'|.'|.|:|:|:i.n1:I ane of the poisan
gises wsed in the World War, and fluorine,
which is highly eorrosive to most metals,
This chemical near-miracle 15 only ane of
many important chemical contributions to
the modern revolution in refrigeration,

{Comcluded next mamthl

Twelve Billion Tin Cans a Year
Produced in U. S. Alone

Can makers in the United States produce
12,000,000,000 tin cans every Vear=—one
hundred for every person. Omly sixty per
cent of the cans are used by the food-pack-
ing industry., The other forty per cent are
used to ship moth balls and tennis balls,
neckties and aspirin, paint, tobacco, and
even roller skates. In 1933 the can indus-
try jsedh more steel than the railrodds.



