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SCIENCE-SUPPLEMENT

Chemistry and Electrochemistry at Berlin, for it was the
Haber process for the fixation of atmospheric nitrogen
that supplied that country with high explosives and fertilizers when cut off from Chilean nitrates.
In his address he showed how such practical applications of chemistry followed the development of fundamental scientific theories each of which opens a new
epoch. In the first period chemists were absorbed in
the study of the structure of molecules and how the
atoms were connected. In the second period chemistry
became dynamic and ideas of energy took the place of
the static conceptions previously prevailing. The third
period we are now entering when the chemist has to
consider particles smaller than atoms, the electrons, and
has come to deal with atoms of energy, the quanta. The
chemist can now enter the domain of life since he is
learning the laws of cell membranes and the colloid contents which form the substance of living beings. Man
begins by imitating nature but may learn to surpass her
in food products as he has already done in the manufacture of dyes and drugs and the fixation of nitrogen.
Dr. Ilaber then dipped into the future and prophesied
that "now we may expect the exploration of those paths
by which nature brings f orth her living things. The
most urgent chemical need is providing for our sustenance and our health. Nutrition and cure are the tasks
of natural science opening new fields to industry and new
prospects of a happier state of man. We are far enough
advanced in science to know the minute difference between the structure of starch and cellulose. But we are
not yet far enough advanced to be able to live in stalks
of corn instead of the grain of wheat."
None of the papers read at the institute would have
interested old Ben Franklin more than that which told
about his lightning rod and how to improve its protective power. The electrician of the twentieth century
is not confined to drawing sparks from the thunderclouds
by means of a kite and a key. He sets up and charges a
thunder cloud of his own and produces lightning to order
in his laboratory. F. W. Peek, Jr., of the General
Electric Company, described his artificial lightning plant
at Pittsfield, Mass., that supplies a charge of two million
volts at a rate equal to several million horsepower. In
the path of such a discharge wood is blown to pieces and
wires are converted into vapor. Besides such laboratory
experiments a field party has been studying natural
lightning as it runs wild in the mountains of Colorado.
It is found that lightning has a voltage of about a
hundred million which is a million times more than the
ordinary household lighting circuit. The most striking
characteristic of lightning is its proverbial quickness. A
current of eighty thousand amperes may pass from the
cloud to the ground in a few millionths of a second. On
its way through the air it performs all sorts of pranks,
knocking off electrons from atoms as a wind blows off
hats in a street. The atoms thus deprived of their natural companions hook up with any other atoms that are
handy. So it happens after a thunderstorm that some
oxygen atoms instead of pairing off in their usual way
get connected in a triple group called by the chemist
' ozone ' and by the ignorant " a sulphurous smell. '

Sometimes the oxygen connects with nitrogen and then
the soil is enriched with nitric acid as good as any
Haber could make though not so cheap. We may even
assume that the nitrogen atoms that get hit the hardest
may be smashed quite to pieces and that other elements,
helium or hydrogen, may be formed from the fragments.
THE secret of the cause of color and why dyes dye is
to be found, according to Professor Julius Stieglitz, of
the University of Chicago, in the dance of two tethered
electrons attached to a carbon atom. This original theory
was explained and illustrated in one of the sectional
sessions of the Franklin Institute Centenary. The table
of the lecture room was set with a series of wine glasses
such as might serve for a pre-war banquet but which
turned out to be intended for purely chemical purposes.
In one of them Professor Stieglitz dissolved a white
powder and by adding to the solution liquids equally
colorless the contents of the glass changed successively
to yellow, to red, to brown and to black while the lantern
projected on the screen the carbon chains and rings of
the structural symbols of the dyes produced. What he
was doing, it appeared, was loosening up a pair of electrons belonging to one of the carbon atoms so they could
vibrate in tune with the light waves received by the substance. The little waves at the violet end of the rainbow spectrum were easiest to absorb and the light that
was left to be perceived by the eye belonged to the red
and yellow end of the spectrum. By giving the electrons
a little greater freedom of movement they were able
finally to respond to all the wavelengths and so to absorb
all the light leaving the liquid black and opaque. For
the color that we attribute to an object is not the color
that it catches out of the light and holds but the color
that it rejects and returns to our eyes.
Now, according to the Stieglitz theory, all dyes and
pigments are so constructed as to have a positive atom
which is short of electrons closely adjacent to a negative
atom possessing a surplus of planetary electrons and the
pull of the positive atom on these electrons sufficiently
detaches them from their allegiance to the negative atom
that they are able to dance to the tunes that the passing
light waves may bring to them just as the strings of a
piano echo the sound waves of the air.
All the thousands of coal tar dyes have one common
characteristic structure. They all contain two antagonistic combinations of carbon atoms which were called in
the days before we learned about electrons, "oxidizing"
and "reducing groups. " Every dye can be reduced to a
colorless form, a white powder, by reduction, which as
we now know consists in adding electrons to certain carbon atoms that needed them. The effort to get back lost
electrons is what the early chemists called the "elective
affinity" of the elements until Goethe gave the term a
bad reputation by applying it to human affairs. If
Goethe were living to-day he might carry his analogy
farther for it seems that a period of increasing agitation
and excitation of the electrons precedes the union or
separation of two atoms, and this is what gives color to
the world.

