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HY should we not
W our own nitrogen
try?

The need of it i* becoming urgent—
80 much so that general attention has
at last been awakened to the import-
of finding 2 means whereby this
ance, 8o indispensable to agricul-
be procured from atmos-

in

ance
subs
ture, may
pheric atr.
The thing

& cOoOmme

being done on
in BEurope, where
nitrogen, s from by the
“slectro-magnetic blast*™ supplied
for industrial purposes at a fraction of
i ecent a pound.

is already
1 scale
arated

nir
is

Imagine an electric flame with the
shape of a disk, almost Inconcelvably
thin, and yet of a temperature so
enormously high as te approach the
celestlal. Suppese it to burn In a fire-
brick-lined furnace of stesl, through
which Iarge volumes of alr are forced.

The heat
nitrogen in the alr to enter into chems-
ical combination with some of the oxy-
gen, forming nitric scid. Then the alr
containing this nitric acld Is passed
through a lime solution, to make nitrate

intense compels soma of the

of lime, which, when dried, !s ready
for nge as a fertilizer
This Is the method adopted abroad.

There 15 no reason why we gshonld not
manufacture nitrogen in the same way
in this country, the only requisite be-
ing plenty of waterpower to make cheap
electricity. At Niagara Falls enough
nltrogen could be produced to meet our
requirements, agricultural and
other purposes, for all time to come,
Lacking such a resource, our farm-
ers are oblized to buy nitrogen, Im-
ported from Chlle, at something llke
$60 a ton, in the form of nitrate of
soda—a compound less avallable for
thelr use than the artificial nitrate of
lime, for the reason that soda is worse
than useless as a fertilizer, more than
4 very moderate amount of it being
a positive hindrance to plant growlh,

for

If this country is
future to support a greatly augmented
population, nitrogen must be had in
quantity practically unlimited to main-
tnln the fortility of the For our
supplles of It, unfortunately, we are

to be able in the

soil

now obliged to depend almost entirely
upon foreign sotirces.
It is proveking, under the e¢lrcum-

stances, Lo
one of the 1

conslder thut nitrogen is
o=t plentiful substances in

Nature, irectly above every acre of
farming land there are 23,830 tons of
suys Professor Charles E, Munroe,

eminent chen , and one of the fore-
most living authorities on this sabject.
“Mors than thrse-fourths of the gas-
nvous mixture that composes the atmos-
phere Is free nitrogen.” It is a color-
less, tasteless, odorless gas, and, so far
a8 its usefulness for breathing is con-

carned, it seems to answer no ather
purpose than to dilute the oxygen of

the alr, which in a pure state would be
too strong."

Above any square mile of the earth’s
surface are nearly 22,000,000 tons of
nitrogen—enough to supply the needs
of the world for the next 50 years, at
the present rate of consumption. The
total of the stuff held aloft In the
atmosphere not less than 500,000
times a8 much as in actual use by
the vegetable and animal kingdoms.
Because the alr is without color and
fluid, we fail tv realize how dense

is

is
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A cubic foot of it, at sea level,
over an ounce—which meansa
that & cuble mille of It would weigh
more than 5,000,000 tons. No wonder
that *“ships,” properly patterned, are
able to fioat in It. or that its move-
ments, when sufficlantly rapld, uproot
forests and overthrow strong build-
ings,

But see! A “thunderbolt” passes
through this atmospheric ocean.. Tha
ailr immediately surrounding its path
is rolsed to so high a temperature as
to become actually Incandescent, and
we say, “Behold the lightning!” An
incldental elrcumstance, of which we
take no note, Is that the electrical dis-
charge causes some of the nitrogen In
the air to combine with some of the
oxygen, forming nitric sacld. Thus it
happens that small quantities of nitric
acld are found in the ralndrops of the
succeeding shower.

The means adopted for making ar-
tificial nitrogen, curicusly enough, is
an imitation of this process. When
an electric arc, produced by acur-
rent of high Intensity, passes be-
tween two copper electrodes while ex-
posed to the action of powerful mag-
nets, it spreads out into the form of
i flaming disk. The disk seems to
burn steadily snd continuously, but in
reality it is constantly disappearing and
repewing ftself agnin—as often, it may
be, as 1000 times a second.

This Is what is called the "alectro-
magnetic blast.,” When volumes of air
ara forced by fans into contact with
the intensely hot flame, nitrie acld is
formed, which may then be szeparated
out In a pure state, or utilized through
various processes for the production of
nitrate of iime, nitrate of ammonia. and
other compounds utilizable in agricultre
in the chemlcal arts,

- . L]

It is
welghs

or

The first industrially successfu] pro-

cesgs for transforming the air into a
commercial product was devis:d by
Christian Birkeland, a professor of

physics in the University of Christiania
{(Norway), and RSamuel Evde, a Nor-
weglan engineer. They began ten
years ago with = smezll factory pilant,
uelng only 150 horsepower, near Chris-
tiania.

Since then the indystry has enorm-
ously expanded. and the principal plant,
At Notodden (Norway), operates a ser-

fes of 32 electric furnaces, through
which 35,000 cuble fest of afr are
forced every minute. One thing that

excltes tha attention of a visitor at the
works s that the iImmense factory
has no chlmneys—this for the reason
that no fuel is used, all the power be-
ing obtained from the two nelghbor-
ing waterfalls of Lienfos and Svaelgfos.
Another thing noticed is a sherp and
continuous rattling sound, which Is due
to the incessant breaking of the elec-
tric arcs. The temperature of the arcs
is over 5400 degrees Farenhelt—suffi-
clently high to melt any substance
Enown In nature.

The ailr escaping from the furnaces,
throug. outlets provided for the pur-
pose, is chilled in coolers consisting of
great numbers of aluminum tubes over
which cold water runs, Subszequent
procexses separate the nitric acid out
of it, or utilize the latter to form var-
fous compounds, such as mnitrate of
soda, nitrate of lime, or nitrate of am-
menia. Thess nitrates are finally
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evaporated and ground to powder,
which {2 dumped Into casks, ready for
the market.

The nltrogen factories in Norway are
now sending many thousands of tons
of nitrate of lime annually to California
and Hawali, to fertillze the fruit or-
chards and sugar plantations. The de-
mand for the product {5 steadily grow-
ing, and Norwegian nitrate is competing
successfully in the marset with “'salt-
pater” from Chile.

All animal and vegetable lifse dependa
on nitrogen. It is the most essential
element of the stuff in our foods which
gues to make flesh and blood. The
body of an average man contains nearly
four pounds of nitrogen. WTth the
tissues of plants It passes into the
bodles of animals, wheucs It returns to
the soil,
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Nitrogen supply Is one of the press-
ing economic problems of The 20th cen-
tury. Consumption of lts compounds
(chiefly saltpeter from Chile) has al-
ready reached snormous figures, and is
growing at a steadily Increasing rate.

The people of the Unlied States are
now payving over $32,000,000 per annum
for imported nitrogen, more than hailf
of it coming from Chile, where the de-
posits are already so near (0 exhaus-
tilon that It is not expected they will

iast more than .1 yvears longer,
As population increases the necessity

Yodule s
Contaznizn
Af-"{f! open- Gatle

FTacferza &n Pe-anucl:‘oat'j

for liberal use of nitrogen as a fertil-

izer will become more aud more Im-
perative throughout aill parts of this
country. It ls estimated that about

one-third of an acre of wheat per an-
num s required to furmish bread for
each person, ang, the area suitable for
the proper production of cereals being,
limited, it is a question how the hun-
dreds of millions of [uture Americans

are to be fed. But with plenty of nitro-
gen supplied, the danger line of pos-
gibles bread starvation will not be ap-
proached until far into the twenty-first
century.

In addition to the demands of agri-
culture, modern chemical industry calla
for vast amounts of nitrogen and com-
pounds of nitrogen. One-fifth of the
Chile product In Europe goes Inte ex-

e

plosives, coal-tar colora and other man-
ufactures of chemisiry.

The Chile saltpeter (nitrate of soda)
is found along a narrow strip of desert
between the Pacific Coast and foothills
of the Andes. It extends for a distance
of some hundreds of miles through a
region where there is no rainfall and
no vegetation. The theory now gener-
ally accepted iz thal the ares in ques-
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Today the deposit forms
not on top, but just bene
face, from a few inches
thickness. It has brot . !
Chile, the rest of the world having
paid more than 34 V0,000 ri‘;"!{t;:' the
last 31 vears for mitrate derived [ros
this source.
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have besan arawn upon Lo such an ex-
tent that what rema of them cannot

the Peruvian
igures Lo pro-
i and so Lo
supply.
s of guano

last much !angesr—thousg
government has taken me
tect bird life Its island
insure a conlinuance 4
From Peru over 1

have been exported in Ia )
A great deposit was di vered only
recently on an island opposite Cam-
peche (Mexico), estimated at 10.600.600
tons, and an American company has the
concession to worlt it

But it is manifest that all natursl

sources of nitrogen compounds are rap-
idly approaching exhaustion., It 5 ab-
solutely necessary that the Indispen-
sable material 2hall be btained In
some other way, and the only imagin-
able means of getting It I8 to separate
it from atmospheric air

Thia industry was frst developed in
Norway because of the exceptional op-
portunities there for obtlaining water
power for the production of electrieity.
Fortunately, in the United States there
in plenty of water power to be had, and
before long necessity will compsl us to
employ i1 on an extensive scale for the
production of nitrogen, thus rendering
us independent of forelgn sources of
supply. RENE BACHE,




