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Patented May 1, 1923

UNITED STATES PATENT OFFICE.

1,452,435

CHARLES H, 'BUE’.‘I‘TNER, OF CINCINNATI, OHIO. .
" METHOD AND APPARATUS FOR NITROGEN FIXATION.

Application filed November 17, 1921_. Serial No. 515,844,

T'o all whom it may eoncern : ‘

Be it known that I, Craruzs H., Bugrr-
NFR, a citizen of the United States, residing
at Cincinnati, in the county of Hamilton
and State of Ohio, have invented: certain
new and useful Tmprovements in Methods
and Apparatus for Nitrogen Fixation, of
whieh the following is a specification.

My invention relates to improvements .in -

10- method and apparatus to synthetically pro-
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duce nitric acid and other nitrogen com-
pounds. One of its objects is to provide.
simple and reliable method and apparatus
by means of which nitrie aeid and alkaline
nitrates as for instance caleium of potassium
nitrate. may be economically produced di-
rectly from the air or by, employing air and
water ‘at the place where the nitrates are.
required to be applied to the soil for agricul-
tural purposes, as for instance by employing

wind or wave power, or similar widely avail-

gble and inexpensive source of elctrical
power. Another object is to provide an im--
proved method of electrical distribution over
an extended liquid surface. Another object
is to provide improved-apparatus to effect a
reliable “electrical distribution over an ex.
tended liquid surface.
provide improved method and means to
quickly reduce the temperature of the gises_
and to chemically fix the nitric and nitrous
or nitrogen compounds formed before they
have an opportunity to disintegrate OT Te-
vert to their original condition. My inven-
tion also comprises certain method steps and
order of procedure, and certain details of

" improvements in apparatus, all of which
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will be fully set forth in the description of
the accompanying drawings in which :
Fig. 1, 1s a diagrammatic view illustrat-
Ing my improved apparatus for carrying
out my improved method, - :

Fig. 2, is a diagrammatic view illustrat-
ing a modification of Fig. 1.

Fig. 8, is a diagrammatic view illustrating
anotEer modification,

Fig. 4, is a sectional detail illustrating
another modification. ’

Fig. 5, is a sectional detail taken on line
5—5 of Fig. 1. . )

The accompanying drawings illustrate
the preferred embodiments of my invention
in Fig. 1 of which 16 represents a direct cur-
rent circuit, 17 a rheostat to regulate the

direct current, 18 a voltmeter and 19 an

‘ammeter in said direct current.
isent a series of electrical transformers of

which circuits are

.other mixture of oxygen

Another object is to

trate the nitrates or

20, repre

the spark coil type in which an interrupted
direct current is supplied to a low tension
primary coil to induce an alternating cur-
rent of relatively high potential in a sec.
omdary coil. 1 am thus enabled to provide
a_plurality of independent high potential
alternating circuits 21, 22, 23, 24, 25, and 2¢
i respectively provided
with spark gaps 27 across which the current
is designed to leap in rapid relatively hot
sparks through the ordinary atmospheére or
and nitrogen. A
series of metallic terminals 28, preferably of
a metal which is not readily corroded, are
provided above the spark gaps, while a bod
or stream of water or preferably alkaline
water forms the lower spark terminals,

The current of water is allowed to flow
from a vat or storage reservoir 29 slowl
through a valve controlled conduit 80 to a
container 31 in which are preferably pro-
vided a series of pools 32 and cascades 33
leading from one pool to another. From the
last pool 32 the water charged with nitric
acid nitrous acid or alkaline nitrates and al-
kaline ‘hitrites overflows through a forked
conduit 34 and 34’ provided with valves 85
and 36 by means of which the overflow liquid
may be directed to a reservoir 37 from which
it may be pumped through conduit 38 hack
to the reservoir 29 to be again passed
through the container 31 to increase the per-
centage of nitrates or nitrites therein.

hen the strength or percentage of ni-
trates is sufficient, the liquid is discharged
into the reservoir 40 instead of to the res-
ervoir 87. From the reservoir 40 the liquid
may be used directly for fertilizer purposes,
or may be drawn off to be treated to concen-
to otherwise make use
thereof, :

I also preferably provide for a more or
less active circulation of air through the con-
tainer from the port 42 to the conduit 43.
A blower 44 is preferably employed to
create a circulation of air and to draw the
gir charged with nitrates and nitrites from
the interior of the container 31 through the
conduit 43 to below the surface-of 5 body of
alkaline liquid in the container 45 where the
nitrates and nitrites are absorbed from the
air_current into' the liquid of container 45.
and the sfrong liquid thereof conducted
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‘ed away through conduit 71 to be' made use

‘and 78 provide

- line solution  froni the ‘supply’ reserviiv; 8o

‘eivenits, The alkaline lqguid-is supplied

~strong lignor: storage reservoir; 91

away through the overflow conduit 46 for sparks pass from terminals 85 to the Liquid
concentration or use, . . ... . Wi % Ton the.face ‘of plate 89. In the several

In the modification Fig. 2,°¢7 represents .figures 92 vepresents insulating material to
the primary coil of an- alternating current:“insulate the metallic terminals and support
transformer and 50, 51, 52, 53, and 54 .repre-;:them in position. The intimate relations of
sent independent secondary coils to produce . the sparks and the liquid tend' to absorh the
a series of independent circuits of alternats:product.-before ‘a. reversion or_slecomposi-

ing current of relatively high potential. 33, tion of the product.can take place.’ Also.

56. 57, 58, and 59 which high tension circuits:
are connected up to the respective metallic.
terminals 60 and to the containers 61 con-.
taining the liquid pools 62. - The respectiv
containers 62 are.counected in.an overflow
or cascade series by means: of - the overflow’
conduits 63 which conduet. the liquid succes
ively from one to another of the container
and finally discharge the strong liquor into
either reservoir 64 from.which it may -be'
pumped back to the supply’ reservoir: 65,
through the conduit 66.or to reservoir:6
from which the strong liguor s ‘eondiétec
away to he made use of.*The terminals: 60

‘the Tiquid tends to exert a rapid cooling ef-
fect in the immediate neighborhood of each

and-fix the product. “If desired nitrogen
‘and oxygen mixed in proportions other than
~those ‘commonly found in'the atmosphere
;may. be employed.— .~ o

The-method and appardtus herein illus-
rated and described are capable of consider-
ible modification withont departing from the
pirit of my invention. .- . -
What I claim is: . PR :
.1, The method of nitrogen-fixation which

oxygen toan electrical discharge between a
plurality of electrical termjnals each in an
ndependent electrical circuit and a body of
wvater, nnd: ahsorbing the fixation products
nto said-hody of water. '

2. The method of nitrogen fixation which
omprises. . subjecting mixed  nitrogen and
xyzzen to:the action of a plurality of: elee-

icalidischarges each.in an independent elec-
rical ‘circuit and passed hetween a body
f water-anda plurality of electrical ter-
inalsudjicent. thereto, ,
3.-'The method of nitrogen fixation which
oniprises’ subjecting atmospherie air to the
tetion of a phirality of electrical discharge:
h i an-independent electrical cirenit and
hrouglisnid. air between body of

so as to cause the sparks to strike the liquid
as it is in the act of or about to flow down
the conduits 63.. A series of air porty 68!
and air conduits 72 provide for currents: of:.
air through the several containers ‘to 'the
reservoir 69 where the nitrates-and ‘nitrites
carried in -the "air ure ‘aksorbed’ into -the
liquid of reservoir 69, il the nir passe
through the. blower 70 ‘and ‘wasted. ‘{Th
strong liquor from reservoir 69 is conduct

In the modifiecation Fig. 3, the transforme
is substantially-as shown and ‘deseribed: for
Fig. 2, and provides a-plurality of indepen
dent seconduryy cirenits 78:574,+15,578::77

Ceach withe il
nal: 79, and owith aterioingalasiy;
all of said secondirycirm refi
posed -of - metalior: earbon ) Waitér

’tlj““il’lf theretos > 10
ls_'lw‘{m't-tliqd.,qf nitrogen fixation which
sesosubjecting mixed. nitrogen and

veenAo At

>

drips’ or. flows o the rounded “or tupped ween:n plurality of electrieal terminals each
upper end of the Ilurmnm.l 80, :ugd- flowdinun “independent electrical circuit and a
downwardly over the exierior thereof in w: body- of alkaline water, and- absorbing the

‘thin-film where it is exposed to the.atmos-fixation products into said body of water.

phere and to the sparks which Teap through = 5. The method of nitrogen fixation which
the atinosphere: from the several terminals ; comprises  subjecting mixed nitrogen and
i to the terminal 80.  The strong liguor  oxygen to the action of g plurality of elec-
overflows from the lower. purtion of the ‘con-- trical spark discharges each in an independ-
tainer %2 through a conduit 83, - wreviient ‘eleetrienl eireuit and passed hetween

In the modification IMig. & independent body of alkaline water and a plurality of
secondary cireuits of high potential asshown: electrical terminals adjacent thereto. '

and deseribed for. Fig. 1, and 2, are applied - 6. The method of nitrogen fixation which
to the several terminals 85 arranged withina ‘comprises subjecting atmospheric air to the
container 86 which forms the opposite ter-; action of a plurality of clectrical spark-dis-.
minal and is corumon to all of the secondary. chargeseach in an independent electrical cir-
uit and passed throngh said air between a

frons supply reservoir 87 throngh condu
XS 4o eontminer 86 from: which ‘it overflows
i a thin tilm across the ‘plate or flange: 8¢
and flows down the overflow condnit 90 to.

by |

letricdl- terminals ydjacent thereto.

7..The method of nitrogen fixation which
prises . subjecting  mixed  nitrogen and
simultaneously in the, presence of .

park and also a strong tendeucey to absorly

comprises ‘subjecting mixed nitrogen and

ylplusality of electrical terminals

1 -electrieal spark-discharge be--

rody of:alkaline water and a. plurality of |
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body of water to the action of a plurality
of independent electrical circuits of high
potential to pass a plurality of electrical dis-
charges through said mixed nitrogen and
oxygen between said body of water and a
plurality of independent electrical terminals.

8. The method of nitrogen fixation which
comprises subjecting mixed nitrogen and
oxygen simultaneously in the presence of a
body of alkaline water to the action of a
plurality of independent electrical circuits of
high potential to pass a plarality of elec-
trical discharges through said mixed nitro-
gen and oxygen between said body of water
and a plurality of independent electrical

terminals.

9. The method of nitrogen fixation which
comprises subjecting mixed nitrogen and
oxygen to the action of a plurality of elec-
trical sparks each 1. an independent electri-
cal circuit and passed between a body of
water and a plurality of electrical terminals
adjacent thereto, and causing a circulation
of mixed nitrogen and oxygen gas across the
face of said body of water to remove a por-
tion of the fixation products for the subse-
quent*recovery theregf. '

10. The method of nitrogen fixation which
comprises-subjecting atmospheric air to the
action of a plurality of electrical discharges
each in an independent electrical circuit and
passing between a hody of water and a plu-
rality of electrical terminals adjacent there-
to, causing a circulation of atmospheric air
across the face of said body of water to re-
move a portion -of the fixation products and
subsequently treating the air so removed
from the face of said body of water to re-
cover the fixation products therefrom.

11. The methad of nitrogen fixation which

comprises subjecting atmospheric air to the

action of a plurality of electrical discharges

each in an independent electrical circuit and -

passing through said air between electrical
terininals in pairs, circulating and removing
said air from between said electrical termi-

28

nals und treating the air so removed to re-
cover the fixation products therefrom.

12. An apparatus for nitrogen fixation
comprising a body of water constituting an
electrical terminal common to a plurality

of electrical circuits, a plurality of inde-

pendent electrical circuits of relatively high
potential each having an electrical terminal
adjacent to said body of water to enable a
plurality of electrical discharges to be
passed through a mixture of nitrogen and
oxvgen and between said body of water and
said respective circuit terminals.

13. The method of nitrogen fixation which
comprises subjecting mixed nitrogen and
oxyvgen to the action of a plurality of electri-
cal discharges each in an independent electri-
cal circuit and passed between a body of al-
kaline water and a plurality of electrical
terminals adjacent thereto, and causing a

circulation of mixed nitrogen and oxygen

gas across the face of said body of water to
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remove a portion of .the fixation products -

for the subsequent recovery thereof,

14. The method of nitrogen fixation which
comprises subjecting mixed nitrogen and
oxygen to the action of a plurality of elec-
trical discharges each in an independent
electrical circuit and passed between a body
of flowing water and a plurality of electrical
terminals adjacent thereto.

15. An apparatus for nitrogen fixation com-
prising a body of water in motion to carry
away the fixation products and constituting
an electrical terminal common to a plurality
of electrical circuits, a plurality of independ-
ent electrical circuits of relatively high po-
tential each having an electrical terminal ad-
jacent to said body of water to enable a plu-
rality of electrical discharges to be passed
through a mixture of nitrogen and oxygen
and between said body of water and said re-
spective circuit terminals.

In testimony whereof I have affixed my
signature, ‘

CHARLES H. BUETTNER.
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