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This application is a continuation of copending appli-
cation Serinl MNo. 609,497, flied on the 12th day of
September, 1956, now abandoned.

The present invention is hroadly concerned with an im-
proved method for c{caning up an injection weil bore
hole. The invention is directed toward a method for in-
creasing the susceptibility of the arza about the well to
accept the introduction of injected fluids.

One specific adaptation of the presaat invantion is con-

crned with an improved method {or the recovery of crude
petro;e 'm oil from subterrancan formations wherein an
improved technique for carrving out 2 secondary recovery
operation is utilized. In accordance with the specific
adaptation of the process, the area adjacent and about
an injection bore hole is specially treated with carbon
dioxide in a manner to render more effective a second
stage step wherein an oil scavenging fiuid such as water is
injected into the injecticn hole and caused to flow to-
ward one or more production wells.

It is known in the art that after 2 reservoir has been
subjected to secondary recovery operations such as water-
well bore holes tends
to become relutively non-suscentive io the further intro-
duction of fluids, This is due to the fact that the pores

of the formaticn tend to be clegged with mud, scale such -

as iron oxide, and the like. urthermore, the residual
oil in the area immediately adincent the well bore hole
tends to muake the introduction of additional fiuid reia-
tively difficult. It is also well known in the art to use
various methods and techniques for removing oil in
secondary recovery operations.  For example it has been
sucgested that gas be injected and that the reservoir be
repressured. Furthermore it is known in the art to in-
ject water at an injection well and to cause this water
to flow toward a producing well driving oil ahead of it to
the producing well. “Another procedure suggested has
been to introduce a bank of low-boiling hydrocarbon
such as propane and to drive this bank by means of
either water or natuaral gas toward the producing well,
These methods have been successful to some degree.
However, in many instances, the beneficial results have
not been significant.

As pointed cut heretofore in oil production processes,
the area about a bore hole becomes less porous due to

scale and mud clogging. Thus, if a conventional tech- °

nique such as water {looding or propane washing be em-
ployed, it is often difficult to inject these fluids effectively

and efficiently i1to a formation. A considerabic and
high-pressure drop is-encouniered in the area about the
bore hole.

In accordance with the present invention,: carbon di-
oxide under a very high pressure is injected into the
bore hele and the bore hole then sealed off. A time
period is allowed to elapse at the end of which the pres-
sure is released. During the time that pressure is main-
tained op the hore hole, the carbon digxide seeps into
and dissolves in the residual {nids for several feat about
the circumference of the bore hole. When the pressure
is released on the carbon carbon dioxide, the carbon di-
oxide expands and exerts a gus pressure on the residual
oil and other fluids causing them to backflow into the
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tore hole. This washes the mud particles and scale
from the pores thereby producing 2 highly porous forma-
tion about the bore hole. In addition, the removal of the
residual oil secured by this process increases the suscep-
tibility of the arca about the bore hole for further liquia
injection. During the backflowing operation, the liquid
or fluid is pumped from the injection well. Water or
any other suitable oil-displacing fuid is then pumped
into the formation through the injection well and caused
to fiow toward the production wells.

The process of the present invention may be fuily
understood by reference to the drawing illustrating one
embodiment of the same. Referring specifically to the
drawing, an oil-containing formation 1 is shown positioned
below the earth’s surface 2. Bore holes 3, 4, and 5 cx-
tend from the earth’s surface into the oil-containing
formation. Suitable ports or conduits 6, 7, and 8 per-
mit fluid to flow between the formation 1 and well bore
holes 3, 4, and 5 respectively.

In accordance with the present invention, carbon di-
oxide is introduced under pressure and by suitable means
through bore hole 4 and the bore hole then sealed off.
A period of time is then permitted to lapse during which
the carbon dioxide seeps into and dissolves in the residual
oil and other fluids about the bore hole in area A.
Thereafter pressure is released on the bore hole 4 and
residual oil backfiows into bore hole 4 and is removed by
suitable pumps. This backflowing causes scale, mud par-
ticles, and the like to be romoved from the pores of the
formation about the bore hole.

Upon completion of this phase of the operation, a
flooding medium such as water, a bank of propane, gas,
or the like. is introduced by suitable means through bore
hole 4, This flooding medium is caused to flow througa
the formation in the direction of bore holes 3 and 3
and is removed along with the recovered oil by means of
these bore holes to the surface.

The present invention is concerned with an cifective
method for cleaning up a well borc hole immediately
about the bore hole. A specific adaptation of the inven-
tion in essence comiprises a particlular arrangement of
processing secondary recovery steps. The process con-
sists initially in the step of injecting a limited quantity of
carbon dioxide into an injection bore hole. The quan-
tity should be at least enough to penctrate at least 3 to 4
feet from the bore hole. The hole is then secaled off
at an elevated pressure which is in the range from about
1,000 to 12,000 pounds per square inch but less than the
pressure required to lift the overburden. A preferred
pressure is in the range from about 1,000 to 2,000 pounds
per square inch. The hole is sealed off for a period of
time which is in the range from about one to twelve hours.
The pressure and time used will depend upon the type of
oil formation being treated. Upon release of the pres-
sure from the injection well, pumping is continued as long
as the backflow of fluids continues. After this stage
water or other driving medium is introduced in a con-
ventional manner. The operation is very desirable in
that the injected fluid such as water can fan out on a
much greater periphery, namely the circumference of the
purged area rather than the circumference of bore hole 4.

What is claimed is:

i. Improved method for the recovery of oil from a sub-
terranean formation in a sccondary recovery operation
which comprises the steps of injecting a treating agent
consisting essentially of carbon dioxide into an injection
vell; sealing off the injection well for a period of time
at a pressure in excess of the formation pressure such that
the carbon dioxide will be forced scveral feet into the
formation; releasing the pressure in said injection well
at the end of said period of time; whereby fluid from
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the formation backflows into said injection well; removing
said fluid from said iniection well and thereafter intro-
ducing a flooded fluid into said formation about said in-
iection well and causing said fecding fuid to ftow fo a
producing well.

2. Process as defined in claim 1 wherein said time
r:r'od is in the range from abouot ona welve hours.

3. Process as Jefinad in claim 1 in which the treanng
sgent is injccted in a guantity sutficie t2 nin
the formation s Jistance of at least about 3 to 4 fect
from the injection well,

4. An improved meihod for the recovery of oil from
a subterrancan formation in a secondary recovery opera-
tzon comprising injecting a treating agent consisting essen-
tiaily of carbon dioxide into an injection well; maintain-
ing the pressure of said carbon dioxide within the bore
hole until the desired qu"nmy of carbon dioxide has been
forced into the {ormation: thereafter releasing the pres-
sure in said injection weill whereby tluid within said
formation backflows into said injection well thus reducing
the cil saturation of the formation adjacent the imjection
well, - removing said fluid from said injection well and
thereafier introducing a fooding fiuid into said formation
about said injection weil and causing said flooding fluid
10 flow to a producing well

3. A process as defined by claim 4 wher
sure maintained on said well bore is in
sbout 1,000 to 12,000 tbs. per square inch.

5. A process as -defined by claim 4 wherein the pres-
sure maintained on said well bore is within the range of
1,000 to 2,000 Ibs. per square inch.

7. An improved method for increasing the injectivity
of an injection weil drilled into a subterranean formation
which comprises the steps of: imjeciing a freating agent
consisting. hssen'ulw of carbon dJioxidc Into an imjec-
uon well at a oo the formation oressure
in a quantity wc;mx several fest into the
formation; senling )»cnorx well for a period of
time: releasing the pressure in said injection well at the
and of said period of time; and removing said fluid from
said injection well.

8. An improved method for increasing the imjectivity
of an injection well drilled into a subterranean forma-
tion which comprises the steps of: injecting a treating
agent consisting essentially of carbon. dioxide into. said
injection well under pressure in excess of the formation
pressure until carton dioxide has been forced several feet
into the formaution; thereafter releasing the pressure in
said injection weil whereby carbon dioxide injected into
the formation expands thus driving fluid frem within the
formation back into said injection well thus reducing oil
saturation of the formation adjacent the injection well;
and removing said fluid from said injection well.

9. A method for increasing the injectivity of an in-
jection well drilled into a subterranean formation. con-
taining petroleum which comprises the steps of: inject-
ing carbon dioxide into said injection well at a pressure
sufficient to permit said carbon dioxide to penetrate sev-
eral feet into the formation: sealing off the injection
well for a period of time; releasing the pressure in said
injection well at the end of said period of time; and
- removing fluid from said m;cuxm well.

10. Process as defined -in claim 9 wherein said penod
..,of time is in the range from about onc to twelve hours.
“11. A method for increasing the injectivity of an in-
jection well drilled into a subterranean oil containing
formation which comprises the steps of: injecting carbon
dioxide into said injection well under pressure in excess

in the pres-
ihe range from

[

10

Jomt
(=l

25

1

63

a4

the formation pressurc until carbon dioxide has been
creed at least several feet into the formation; and there-
ter releasing the pressure in sald injection well whercby
arbon dioxide injected into the formution expands thus
d.xving fluid {roin the formation buack into said injection
well thus re du»ing oil saturation of the formation ad-
iacent the m}edxon well and removing pligging mate-
rial from the face of the wul bore adjacent the formation.

12, A method of increasing the transfer of an oil re-
vowry ‘1md from an m;ccuon well which contains water
into the surrounding oil bearing formation in which the
well has been formed and wherein a relatively fluid im-
pervious skin has been deposited on the surface of said
il bearing formation, which comprises introducing under
pressure carbon dioxide adjacent to said fluid impervious
skin said carbon dioxide used being at least 20 pounds
per foot of vertical thickness of szid oil bearing forma-
tion, continuing the injection of carbon.dioxide to main-
tain the pressure until said skin has been destroyed and
thereafter injecting an oil recovery fluid into the well.

13. In the method of claim 12 said carbon dioxide
being injected at a pressure in excess of 100 p.si.

id, In the method of claim 12, the additicnal step of
back flowing the well by suddenly reducing the pressure
on the carbon dioxide.

i5. In the methed of claim 12, the additional step of
back flowing the well by suddenly 'educlng the pressure
on the carbon dioxide and withdrawing the carbon di-
oxide and water from the well.

i16. A method of increasing the transfer of an oil re-
covery fluid from an injection weil into the surrounding
oil bearing formation in which the well has been formad
and wherein a relatively fluid impervious skin has been
deposited on the surface of said oil bearing formation,
which comprises introducing under pressurs water and
carbon dioxide adjacent to said fluid impervious skin said
carbon dioxide used being at least 20 pounds per foot of
vertical thickness of said oil bearing fcrmation, continu-
ing the injection of water and carbon dioxide to main-
tain the pressure until said skin has been destroyed and
_thereafter injecting an oil recovery fluid into the well.

37. In the method of claim 16 said carbon dioxide and
water being injccted at a pressare in excess of 100 pus.i.

18. In the method of claim 16, the additional step of
back flowing the well by suddenly reducing the pressure
.on the water-and carbon dioxide.

19. In the method of claim 16, the additional step of
back {lowing the well by suddeniy reducing the pressure
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_on the water and carbon dioxide and withdrawing the

water and carbon dioxide from the well.

20. A method of increasing the injectivity of an injec-
tion well drilled into a sublerrancan formation which
comprises: injecting carbon dioxide under pressure into
the well; mamt'nmng sufficient pressure on the well to
permit the carben dioxide to seep into the formation im-
mediately adjacent the well; thereafter releising the pres-
sure in said well; removing fluid from said injection well;
and then injecting an oil recovery fluid into the well.
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