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A deep Well geothermal hydrogen generator for ef?ciently 
glfircr?zgfgdelszisgdressz producing hydrogen gas With geothermal energy. The deep 
Suite No_ Well geotherrnal hydrogen generator includes an electrolyZer 
2534 South University Drive positioned Within a deep Well, and a generator ?uidly 
Fargo, NI) 58103 ([15) connected to the deep Well and electrically connected to the 

electrolyZer for providing electrical energy to the electro 
(21) Appl- NO-I 10/ 894,459 lyZer. Water is provided to the upper portion of the deep Well 

_ ~ and passes through the generator thereby producing elec 
(22) Flled' Jul‘ 19’ 2004 tricity. The Water continues doWnWardly to the loWer portion 

Publication Classi?cation of the deep Well at an increased pressure Where the electro 
lyZer gasi?es the Water into hydrogen gas and oxygen gas. 

(51) Int. C]. The hydrogen and oxygen are pressurized thereby forcing 
C25D 17/00 (2006.01) the same upwardly from the loWer portion of the deep Well. 
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DEEP WELL GEOTHERMAL HYDROGEN 
GENERATOR 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] Not applicable to this application. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not applicable to this application. 

BACKGROUND OF THE INVENTION 

[0003] 1. Field of the Invention 

[0004] The present invention relates generally to hydrogen 
producing systems and more speci?cally it relates to a deep 
Well geothermal hydrogen generator for efficiently produc 
ing hydrogen gas With geothermal energy. 

[0005] 2. Description of the Related Art 

[0006] Electrolysis has been in use for year for splitting 
Water molecules to create pure hydrogen and oxygen. An 
electrolyZer is a device Which uses electricity to dissociate 
hydrogen and oxygen from Water molecules. The electro 
lyZer contains an electrolyte solution such as potassium 
hydroxide (KOH), or a solid polymer electrolyte. The elec 
trolyte is a chemical compound that is ioniZed: its atoms or 
molecules have lost electrons and are electrically charged. 
Thus, the electrolyte substance is electrically conductive. 
When poWer is applied to an electrolyZer, the electrodes 
transmit the charge through the electrolyte Which Weakens 
the bond betWeen the hydrogen and oxygen in the Water 
molecules in the electrolyte solution, and thus releases 
hydrogen and oxygen gas. The oxygen gas can either be 
processed and stored, or released into the atmosphere. The 
hydrogen gas is then passed through a gas processing 
system. 

[0007] While these devices may be suitable for the par 
ticular purpose to Which they address, they are not as 
suitable for efficiently producing hydrogen gas With geo 
thermal energy. One of the problems With conventional 
electrolysis hydrogen production is that it requires an inde 
pendent source of electricity for the electrolyZer and that the 
Water pressure is generally loW thereby performing elec 
trolysis With Water having relatively loWer dipole moment 
(i.e. higher electrode potential). 

[0008] In these respects, the deep Well geothermal hydro 
gen generator according to the present invention substan 
tially departs from the conventional concepts and designs of 
the prior art, and in so doing provides an apparatus primarily 
developed for the purpose of ef?ciently producing hydrogen 
gas With geothermal energy. 

BRIEF SUMMARY OF THE INVENTION 

[0009] In vieW of the foregoing disadvantages inherent in 
the knoWn types of electrolysis hydrogen production sys 
tems noW present in the prior art, the present invention 
provides a neW deep Well geothermal hydrogen generator 
construction Wherein the same can be utiliZed for efficiently 
producing hydrogen gas With geothermal energy. 

[0010] The general purpose of the present invention, 
Which Will be described subsequently in greater detail, is to 
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provide a neW deep Well geothermal hydrogen generator that 
has many of the advantages of the electrolysis hydrogen 
production systems mentioned heretofore and many novel 
features that result in a neW deep Well geothermal hydrogen 
generator Which is not anticipated, rendered obvious, sug 
gested, or even implied by any of the prior art electrolysis 
hydrogen production systems, either alone or in any com 
bination thereof. 

[0011] To attain this, the present invention generally com 
prises an electrolyZer positioned Within a deep Well, and a 
generator ?uidly connected to the deep Well and electrically 
connected to the electrolyZer for providing electrical energy 
to the electrolyZer. Water is provided to the upper portion of 
the deep Well and passes through the generator thereby 
producing electricity. The Water continues doWnWardly to 
the loWer portion of the deep Well at an increased pressure 
Where the electrolyZer gasi?es the Water into hydrogen gas 
and oxygen gas. The hydrogen and oxygen are pressuriZed 
thereby forcing the same upWardly from the loWer portion of 
the deep Well. 

[0012] There has thus been outlined, rather broadly, the 
more important features of the invention in order that the 
detailed description thereof may be better understood, and in 
order that the present contribution to the art may be better 
appreciated. There are additional features of the invention 
that Will be described hereinafter and that Will form the 
subject matter of the claims appended hereto. 

[0013] In this respect, before explaining at least one 
embodiment of the invention in detail, it is to be understood 
that the invention is not limited in its application to the 
details of construction and to the arrangements of the 
components set forth in the folloWing description or illus 
trated in the draWings. The invention is capable of other 
embodiments and of being practiced and carried out in 
various Ways. Also, it is to be understood that the phrase 
ology and terminology employed herein are for the purpose 
of the description and should not be regarded as limiting. 

[0014] A primary object of the present invention is to 
provide a deep Well geothermal hydrogen generator that Will 
overcome the shortcomings of the prior art devices. 

[0015] A second object is to provide a deep Well geother 
mal hydrogen generator for efficiently producing hydrogen 
gas With geothermal energy. 

[0016] Another object is to provide a deep Well geother 
mal hydrogen generator that utiliZes high Water pressure to 
decrease dipole movement in Water. 

[0017] An additional object is to provide a deep Well 
geothermal hydrogen generator that may be utiliZed Within 
existing deep Wells. 
[0018] A further object is to provide a deep Well geother 
mal hydrogen generator that potentially may eliminate the 
need for an electrolyte Within the electrolyZer because of the 
increased dipole moment at deep depths. 

[0019] Another object is to provide a deep Well geother 
mal hydrogen generator that utiliZes geothermal heat to 
increase the temperature of the Water prior to entering the 
electrolyZer. 
[0020] Other objects and advantages of the present inven 
tion Will become obvious to the reader and it is intended that 
these objects and advantages are Within the scope of the 
present invention. 
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[0021] To the accomplishment of the above and related 
objects, this invention may be embodied in the form illus 
trated in the accompanying drawings, attention being called 
to the fact, hoWever, that the draWings are illustrative only, 
and that changes may be made in the speci?c construction 
illustrated and described Within the scope of the appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] Various other objects, features and attendant 
advantages of the present invention Will become fully appre 
ciated as the same becomes better understood When consid 
ered in conjunction With the accompanying draWings, in 
Which like reference characters designate the same or similar 
parts throughout the several vieWs, and Wherein: 

[0023] FIG. 1 is a side vieW of the present invention 
illustrating the generator positioned near the loWer or middle 
portion of the deep Well. 

[0024] FIG. 2 is a side vieW of the present invention 
illustrating the generator positioned near the upper portion 
of the deep Well. 

[0025] FIG. 3 is a magni?ed vieW of the generator and the 
electrolyZer Within the deep Well. 

[0026] FIG. 4 is a block diagram illustrating the electrical 
connection of the generator to the electrolyZer. 

[0027] FIG. 5 is a ?oWchart illustrating the overall func 
tionality of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

A. OvervieW 

[0028] Turning noW descriptively to the draWings, in 
Which similar reference characters denote similar elements 
throughout the several vieWs, FIGS. 1 through 5 illustrate 
a deep Well geothermal hydrogen generator 10, Which com 
prises an electrolyZer 30 positioned Within a deep Well 12, 
and a generator 20 ?uidly connected to the deep Well 12 and 
electrically connected to the electrolyZer 30 for providing 
electrical energy to the electrolyZer 30. Water is provided to 
the upper portion of the deep Well 12 and passes through the 
generator 20 thereby producing electricity. The Water con 
tinues doWnWardly to the loWer portion of the deep Well 12 
at an increased pressure Where the electrolyZer 30 gasi?es 
the Water into hydrogen gas and oXygen gas. The hydrogen 
and oXygen are pressuriZed thereby forcing the same 
upWardly from the loWer portion of the deep Well 12. 

B. ElectrolyZer 

[0029] The electrolyZer 30 may be comprised of any 
conventional electrolyZer 30 Which are Well knoWn in the 
art. The electrolyZer 30 is formed into a structure that is 
capable of being loWered and positioned Within a deep Well 
12 typically having a diameter of betWeen 6 to 18. A ?lter 
is preferably utiliZed to remove impurities from the Water 
prior to entering the electrolyZer 30. 

[0030] The electrolyZer 30 is also preferably positioned 
Within the deep Well 12 at a depth of at least 500 feet, or to 
a temperature of 200 degrees centigrade and pressure suf 
?cient to maintain the electrolyte in the liquid state, so as to 
be positioned Within the pressuriZed portion of the Water 
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Within the deep Well 12. For eXample, a depth of 5,000 feet 
provides at least 300 atm for the electrolysis process and is 
more than adequate for reducing the electrode potential. A 
depth of 500 feet provides approximately 20 to 50 atm Which 
is all that is necessary for the process. The compressed Water 
has an increased dipole moment thereby alloWing for 
increased separation of the hydrogen and oXygen gases from 
the Water. 

[0031] As shoWn in FIGS. 1 through 3 of the draWings, 
a ?rst pipe 40 ?uidly is connected to the electrolyZer 30 for 
transporting oXygen gas from the electrolyZer 30 to above 
the ground surface. A ?rst loWer valve 42 is positioned 
Within the ?rst pipe 40 for controlling a ?rst gas pressure 
betWeen the ?rst loWer valve 42 and the electrolyZer 30. A 
?rst upper valve 44 is positioned Within the ?rst pipe 40 for 
controlling a second gas pressure betWeen the ?rst loWer 
valve 42 and the ?rst upper valve 44. 

[0032] As further shoWn in FIGS. 1 through 3 of the 
draWings, a second pipe 50 is ?uidly connected to the 
electrolyZer 30 for transporting hydrogen gas from the 
electrolyZer 30. A second loWer valve 52 is positioned Within 
the second pipe 50 for controlling a ?rst gas pressure 
betWeen the second loWer valve 52 and the electrolyZer 30. 
Asecond upper valve 54 is positioned Within the second pipe 
50 for controlling a second gas pressure betWeen the second 
loWer valve 52 and the second upper valve 54. By control 
ling the ?rst loWer valve 42, the second loWer valve 52, the 
?rst upper valve 44 and the second upper valve 54, the 
system is capable of controlling the temperatures and How 
rates of the gases generated by the electrolyZer 30. 

C. Generator 

[0033] The generator 20 may be comprised of any con 
ventional generator 20 capable of converting ?uid move 
ment to electricity. The generator 20 is electrically con 
nected to the electrolyZer 30 for providing electrical energy 
to the electrolyZer 30 to provide continuous electrolysis 
Within the electrolyZer 30. 

[0034] The generator 20 has an input port 22 for receiving 
the Water and an output port 24 for releasing the spent Water. 
The output port 24 is ?uidly connected to the deep Well 12 
for releasing the spent Water doWnWardly to the loWer 
portion of the deep Well 12. The How of Water is provided 
to an upper portion of the deep Well 12 via an ultra pure 
Water source to prevent impurities from collecting at the 
bottom of the Well. The How of Water passes into the input 
port 22 of the generator 20 thereby producing electricity and 
then passes doWnWardly into the loWer portion of the deep 
Well 12 Where the Water Within the loWer portion of the deep 
Well 12 is compressed by the Water above the same. 

[0035] The generator 20 is preferably positioned Within an 
upper portion or middle portion of the deep Well 12 for 
receiving the Water. HoWever, the generator 20 may also be 
positioned eXteriorly (eg to the side, above the ground 
surface) of the deep Well 12 Wherein a Water siphoning effect 
Would draW Water through the generator 20. 

D. Hybrid ElectrolyZer/Generator 

[0036] As an alternative to the generator 20 and the 
electrolyZer 30, a hybrid electrolyZer/generator may be 
utiliZed instead. The hybrid electrolyZer/generator consists 
of a conventional magnetohydrodynamic generator having 
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permanent magnets inducing a magnetic ?eld perpendicular 
to the How of Water/electrolyte, in through the upper port 
and out the loWer port, including a channel betWeen the 
magnets to contain the How of said ?uid. The channel 
includes tWo electrode surfaces on opposing sides of the 
channel and mutually perpendicular to the magnetic ?eld 
and the ?uid ?oW. Above the electrodes and beloW the input 
port are positioned intakes for the collection of gaseous 
products generated at the surface of said electrodes. In the 
preferred embodiment, the electrodes are non-passivated 
and catalytic to the production of the gaseous products, 
hydrogen on the cathode and oxygen on the anode. The 
cathode and anode are electrically connected to permit the 
How of electrons from one to the other, and electrically 
connected to the surface to alloW initiation of the required 
?oW. Pipes as for the above described electrolyZer convey 
the gases via pressure reducing valves to the surface. The 
pipes are arranged to alloW multiple generator/electrolyZers 
to be stacked Within the Well. 

E. Operation of Invention 

[0037] In use, the Water enters the upper portion of the 
deep Well 12 as shoWn in FIG. 5 of the draWings. The Water 
passes doWnWardly into the input port 22 of the generator 20 
thereby generating electricity that is provided to the elec 
trolyZer 30. The Water continues to How doWnWardly into 
the loWer portion of the deep Well 12 into a compressed state 
by the Water above the same. The compressed Water has a 
decreased electrode potential Which makes separating the 
hydrogen from the oxygen easier Within the electrolyZer 30. 
The hydrogen and the oxygen gases generated Within the 
electrolyZer 30 are then provided to the surface via the ?rst 
pipe 40 and the second pipe 50 for storage and usage. The 
Water should be completely converted by the energy pro 
vided by the generator. All of the Water must be electrolyZed 
to facilitate continued How of the Water. Aconduit extending 
from beloW the electrolyZer to above the electrolyZer, 
including a check valve, alloWs return of the concentrated 
electrolyte to be reused. An additional check valve above the 
return Will prevent loss of electrolyte in times of loW or Zero 
?oW. This process continues thereby providing a continuous 
supply of hydrogen and oxygen. 

[0038] What has been described and illustrated herein is a 
preferred embodiment of the invention along With some of 
its variations. The terms, descriptions and ?gures used 
herein are set forth by Way of illustration only and are not 
meant as limitations. Those skilled in the art Will recogniZe 
that many variations are possible Within the spirit and scope 
of the invention, Which is intended to be de?ned by the 
folloWing claims (and their equivalents) in Which all terms 
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are meant in their broadest reasonable sense unless other 
Wise indicated. Any headings utiliZed Within the description 
are for convenience only and have no legal or limiting effect. 

I claim: 
1. A deep Well geothermal hydrogen generator, compris 

ing: 
an electrolyZer positioned Within a deep Well at a depth of 

at least 500 feet; and 

at least one generator having an input port and an output 
port, Wherein said output port is ?uidly connected to 
said deep Well and electrically connected to said elec 
trolyZer for providing electrical energy to said electro 
lyZer. 

2. The deep Well geothermal hydrogen generator of claim 
1, including a ?rst pipe ?uidly connected to said electrolyZer 
for transporting oxygen gas from said electrolyZer. 

3. The deep Well geothermal hydrogen generator of claim 
2, including a ?rst loWer valve Within said ?rst pipe for 
controlling a ?rst gas pressure betWeen said ?rst loWer valve 
and said electrolyZer. 

4. The deep Well geothermal hydrogen generator of claim 
3, including a ?rst upper valve Within said ?rst pipe for 
controlling a second gas pressure betWeen said ?rst loWer 
valve and said ?rst upper valve. 

5. The deep Well geothermal hydrogen generator of claim 
1, including a second pipe ?uidly connected to said elec 
trolyZer for transporting hydrogen gas from said electro 
lyZer. 

6. The deep Well geothermal hydrogen generator of claim 
5, including a second loWer valve Within said second pipe 
for controlling a ?rst gas pressure betWeen said second 
loWer valve and said electrolyZer. 

7. The deep Well geothermal hydrogen generator of claim 
6, including a second upper valve Within said second pipe 
for controlling a second gas pressure betWeen said second 
loWer valve and said second upper valve. 

8. The deep Well geothermal hydrogen generator of claim 
1, Wherein a How of Water is provided to an upper portion 
of said deep Well and Wherein said How of Water passes into 
said input port of said generator thereby producing electric 
ity. 

9. The deep Well geothermal hydrogen generator of claim 
8, Wherein said generator is positioned Within an upper 
portion or middle portion of said deep Well. 

10. The deep Well geothermal hydrogen generator of 
claim 8, Wherein said generator is positioned exteriorly of 
said deep Well. 


