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UNITED STA tes P 
1453,435 

ATENT OFFICE. 
CARES BI. BUETTNER, OF CINCINNATI, OHIO. 

ETHOD AND APPARATUS FOR NITROGEN FXATION. 
Application filed November 17, 1921, serial No. 515,844. 

To all whom, it may concern: 
Be it known that I, CHARLEs H. BUETT NPR, a citizen of the United States, residing 

at Cincinnati, in the county of Hamilton 
5 and State of Ohio, have invented certain 
new and useful Improvements in Methods 
and Apparatus for Nitrogen Fixation, of 
which the following is a specification. 
My invention relates to improvements in 10 method and apparatus to synthetically pro 

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 nitric 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 

5 

water at the place where the nitrates are required to be applied to the soil for agricul 
20 tural purposes, as for instance by employing 

ammeter in said direct current. 20, repre 
sent a series of electrical transformers of 
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 
ondary coil. I am thus enabled to provide a plurality of independent high potential 
alternating circuits 21. 22, 23, 24, 25, and 26 which circuits are respectively provided 
with spark gaps 27 across which the current 
is designed to leap in rapid relatively hot 
sparks through the ordinary atmosphere or 
other mixture of oxygen and nitrogen. A 

wind or wave power or similar widely avail 
able and inexpensive source of ectrical 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. Another object is to 
provide improved method and means to quickly reduce the temperature of the s 

25 
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and to chemically fix the nitric and nitrous 
or nitrogen compounds formed before they 
have an opportunity to disintegrate or re 
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 
will be fully set forth in the description of the accompanying drawings in which: 

Fig. 1, is 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. 

45. Fig. 3, is a diagrammatic view illustrating 
another modification. 

Fig. 4, is a sectional detail illustrating another modification. 
Fig. 5, is a sectional detail taken on line 5-3 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 
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series of metallie terminals 28, preferably of 
a metal which is not readily corroded, are provided above the spark gaps, while a body 
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 slowly 
through a valve controlled conduit 30 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 nitrites overflows through a forked 
conduit 34 and 34 provided with valves 35 
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 back 
to the reservoir. 29 to be again passed 
through the container 31 to increase the per 
centage of nitrates or nitrites therein. 
When the strength or percentage of ni 

trates is sufficient, the liquid is discharged 
into the reservoir 40 instead of to the res 
ervoir 37. From the reservoir 40 the liquid 
may be used directly for fertilizer purposes, 
or may be drawn off to be treated to concen 
trate the nitrates or 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 a body of 
alkaline liquid in the container 45 where the 
nitrates and nitrites are absorbed from the 
air current into the liquid of container 4s 
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as direct current, 18 a voltmeter and 19 an and the strong liquid thereof conducted 110 
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40 and 78 provided 

15 drips or flows to the rotided or cup 

away through the overflow conduit 46 fo r. sparks pass front terminals 85 to the liquid 
concentration or use. . . . . . . . . : on the face of plate 89. In the several 

In the modification Fig. 2,47 represents figures 92 represents insulating material to 
the primary coil of an alternating current'insulate the metallic terminals and support 

5 transformer and 50, 51.52, 53, and 54 repre- then in position. The intimate relations of 
sent independent secondary coils to SE uce, the sparks and the liquid tend to albsorb the 
a series of independent circuits of alternat: product...before a reversion or lecomposi 
ing current of relatively high potential, 55, tion of the product...can take place. Also. 
56.57, 5S, and 59 which high tension circuits; the liquid tends to exert a rapid cooling ef 
are connected up to the respective metallic fect in the immediate neighborhood of each 
terminals (3) and to the containers 61 con-spark and also a strong tendency to absorb 
taining the liquid pools 62. The respective and fix the product. If lesired nitrogen 
containers (2 are connected in an overflow and oxygen mixed in proportions other than or cascade series by means of the overflow those commonly found in the atmosphere 
conduits 63 which conduct the liquid success may be employed.-- . 
ively from one to another of the containers. The aethod and apparatus herein illus and finally discharge the strong liquor into Strated and described are capable of consider 
either reservoir. 64 from which it may be able modification without departing from the 
pumped back to the supply reservoir. 65, spirit of my invention. . . . . . . 
through the conduit 66 or to reservoir What I claim is: 
from which the strong liquor is eonducted: 1. The method of nitrogen-fixation which 
away to be made use of. The terminals. 60 comprises subjecting mixed nitrogen and 
are preferably set over the oyerflow ports oxygen to an electrical discharge between a so as to cause the sparks to strike the liqui liquid plurality of electrical terminals each in an as it is in the act of or about to flow down independent electrical circuit and a body of 
the conduits 63. A series of air ports. 6 r ater, and absorbing the fixation products 
and air conduits 72 provide for currents to said body of water. 
air through the several containers to the ; 2. The method of nitrogen fixation, which 
reservoir (3) where the nitrates and nitrite nitrites: comprises... subjecting mixed nitrogen and 
carried in the air are absorbed into the oxygen to the action of a plurality of elec liquid of reservoir (39 airl the air passel ical discharges each in an independent elec 
through the blower 70 and w 
strong liquor from reservoir (39. trical circuit until passed between a body 

". . . . ct; of water and a plurality of electrical ter 'ed away through conduit 71 to be made use minals adjacent thereto. 
In the modification Fig. 3, the transformer 3. The method of nitrogen fixation which 

is substantially as shown and describelfo 
Fig. 2, and provides a plurality of indeper 

onprises subjecting atmospherie air to the 
'tion of a plurality of electrical disclarge 
chin an independent electrical circuit and 
assels through sail air between a body of 

plurality of electrical terminals 
thereto. . . . . . . . 

etliod of nitrogen fixation which 
Siljetting mixed nitrogen and 

o an electrical spark discharge he 
- - - a plurility of electrical terminals each 

upper end of the terminal s(); and flows: iian independent electrical circuit and a 
downwardly over the exterior thereof in L. lody of alkaline water, and absorbing the 
tlin film where it is exposed to the atmos-fixation products into said body of water. . 
phere and to the sparks which leap through p. 5. The method of nitrogen fixation which 
the atmosphere from the several terminals comprises subjecting mixed nitrogen and 
79 to the terminal, 80. The strong liquor oxygen to the action of a plurality of elec overflows from the lower portion of the con-trical spark lischarges each in an independ 
tainer 82 through a conduit 83. gent electrical circuit and passed lotween a 

In the modification Fig. 4 independent body of allkaline water and a plurality of 
secondary circuits of high potential as shown: electrical terminals adjacent thereto. 
and described for. Fig. 1, and 2, are applied... 6. The method of nitrogen fixation which 
to the several terminals 85 arrange within a comprises subjecting atmospheric air to the 
container S6 which forms the opposite ter; action of a plurality of electrical spark dis 
tiinal and is roumon to all of the secondary charges each in an independent electrical cir 
circuits, The alkaline liquid is supplied: ruit and passed through said air between a 
front supply reservoir 87 through conduit body of alkaline water and a plurality of 
is to container S6 from which it overflows: electricil-terminals djacent thereto. 
in a thin film across the plate or. flange 89: 7. The method of nitrogen fixation which 
and flows down the overflow condit!)() to comprises stilijecting Inixel nitrogen and strong liquor storage, reservoir hp.oxygen, 

nal 79. anti, with a teri in all of said secondary ci 
Josed-of-net: or, e. 
line solution from the supply:r 
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in ultaneously in the presence of a ' 
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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 lis 
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 plurality 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 i.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 thereof. - 

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 body 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 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 through said air between electrical 
terminals in pairs, circulating and removing 
said air from between said electrical termi 

nals and 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 
oxygen and between said body of water and 
said respective circuit terminals. 

13. The method of nitrogen fixation which 
comprises subjecting mixed nitrogen and 
oxygen 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. 

5 

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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