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The present invention is directed to the mining of 
liquefiable minerals contained in subsurface earth forma 
tions. More particularly, the invention is directed to sul 
fur mining by means of a well bore penetrating a sulfur 
containing formation. In its more specific aspects, the 
invention is directed to the mining of sulfur without the 
use of large amounts of water. 
The present invention will be briefly described as a 

method for producing liquefiable mineral from a subsur 
face earth formation containing the mineral and an aque 
ous electrolyte. In the practice of the present invention 
an electrode is placed in the formation in contact with 
the electrolyte and an electric current is then passed 
through the electrode and conducted through the elec 
trolyte whereby the formation is heated by the electrical 
resistance of the electrolyte which causes the liquefiable 
mineral to be rendered fluid. The mineral is then flowed 
from the formation through a well penetrating the for 
mation. The liquefiable mineral is sulfur or crude petro 
leum which may be too viscous to flow easily from the 
pores in the rock containing same. 
The aqueous electrolyte employed in the practice of 

the present invention is either connate saline water which 
may be contained in the interstices of the formation or 
may be a saline water introduced from the surface of the 
earth where the electrical resistance of the connate water 
is insufficient to provide the amount of heat necessary 
to raise the temperature of the formation to render the 
mineral liquefiable. 

In the practice of the present invention, it is contem 
plated that a plurality of wells, such as five wells, may 
be drilled to penetrate the formation. One of the wells 
surrounded by four of the wells may be used as the pro 
ducing well with the potential of selected wells being con 
trolled at subsubstantially the same potential such that 
current flows from the producing well to the selected 
wells whereby the formation adjacent the producing well 
is heated to its maximum extent, the liquefied mineral 
being flowed from the producing well and, if desired, also 
from the selected wells. 

In the practice of the present invention, it is contem 
plated, especially where the liquefied mineral is sulfur, 
that air or other gasiform material, such as inert gases 
and the like, may be introduced into the well to aid or 
assist in lifting the fluid or liquefied mineral. 

In the practice of the present invention a plurality of 
pipes are arranged in the well with one of the pipes being 
employed as an electrode and other of the pipes being 
electrically insulated therefrom. To achieve this end, it 
may be desirable to cement a well casing in the bore hole 
employing an electrical resistant cementing material, such 
as a high density Portland cement and the like, or a plas 
tic material, such as phenol-formaldehyde resin or urea 
formaldehyde resin, and the like. 
The Several pipes which are arranged in the well are 

Suitably insulated electrically above the point of contact 
at the lower end thereof with each other and with the 

0 

2 
electrolyte to prevent current flow up the well bore and 
the pipes. 
The present invention will be further illustrated by ref 

erence to the drawings in which: 
Fig. 1 shows a schematic arrangement of a plurality 

of wells surrounding a producing well and the electrical 
connections therefor; and 

Fig. 2 is a view taken along the lines II-II of Fig. 1. 
Referring now to the drawing, wherein identical nu 

merals will be designated to designate identical parts, nu 
merals 11, 12, 13 and 14 designate boreholes drilled in 
the earth’s surface to penetrate a subsurface earth forma 
tion and numeral 15 designates a well which was drilled 
in the earth's surface to penetrate the same formation 
surrounded by wells 11, 2, 13, 14. The wells 11, 12, 13, 
14 and 15 are each provided, respectively, with electrodes 
16, 17, 18, 19, and 20 which suitably are pipes as will be 
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described with respect to Fig. 2. The electrodes 16, 17, 
18, 19, and 20 are each connected by electrical connect 
ing means 2i, 22, 23, 24, and 25 to a source of electrical 
energy indicated by an A. C. generator schematically 
shown by numeral 26a, the electrical connecting means 
2, 22, 23, and 24 each containing a power equalizer 
therein designated by the numerals 26, 27, 28, and 29 for 
control of the electrical potential to the electrodes 16, 
17, 18, and 19. The electrical connection means 21, 22, 
23 and 24 also have power meters 30, 31, 32, and 33 in 
order to monitor the potential and the current being ap 
plied to the several electrodes. 

It is to be noted that each of the wells 11, 12, 13, 14, 
and 15 are provided with insulators 34, 35, 36, 37, and 38. 

Referring now to Fig. 2 the wellbore 15 penetrates a 
Subsurface earth formation 40 which is illustrated sche 
matically as a Sulfur-bearing formation which also con 
tains limestone. The wellbore 15 has a casing 41 ar 
ranged therein and a tubing 41a which is perforated in 
the formation 30 by perforations 42. Arranged within 
the tubing 41a is a pipe string 43 and arranged within 
the pipe String 43 is an inner pipe string 44. The casing 
41 is cemented in the borehole 5 with a high density ce 
ment 45 which fills the annulus 46 between the casing 41 
and the borehole 15 and also fills the annulus 47 between 
the casing 41 and the tubing 41a. The tubing 41a has, 
as indicated, perforations 42 and also is provided with 
upper perforations 48. 
The pipes 43 and 44 are provided with electrical con 

tact means 49 and 50, respectively, which suitably may 
be spring biased contact means to form an electrical con 
tact between the pipe 44 and the pipe 43 and between the 
pipe 43 and the tubing 41a. 

It is to be noted that the annulus 51 between the pipe 
43 and the tubing 41a is closed in by a packing means 
52 and further it is to be noted that the annulus 46 is 
closed in by a casing seat or other means 53 cooperating 
with the cement 45. Also the annulus 47 is closed in 
by a closure means 54 which serves to maintain the 
cement 47 in place until it has set. 
The casing 41 is provided with a plurality of insulators 

55 and the tubing 41a is also provided with a plurality 
of insulators 56. The pipe 43 also has a plurality of 
insulators 57. - 
The pipe 44 provides a conduit for introducing com 

pressed air into the well while the annulus 58 between 
the pipes 43 and 44 serves as a passageway for molten 
Sulfur. - 

The annulus 51 serves as a passageway for hot water 
which may be saline water introduced into the well bore 
15 and the perforations 48. - 

In practicing the present invention, especially with ref 
erence to Fig. 1, a five-spot plan of wells is drilled in 
the earth's surface with the well 15 being the producing 




