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ABSTRACT OF THE DISCLOSURE

In the treatment of a geologic formation penetrated
by a wellbore wherein the porosity of the formation has
been impaired by deposition of organic material, especial-
ly bacterial deposits, the improvement consisting’ essen-
tially of: admixing and injecting an aqueous solution of a
peroxide selected from the class consisting of hydrogen
peroxide, an alkali metal peroxide, or mixture thereof
into the formation; following the peroxide solution with
a spacer; and thereafter injecting an aqueous acid solu-
tion, preferably followed by a water, brine, or inert gas
flushing fluid into the formation.
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The invention relates to fluid injection well treatments
for production stimulation. It especially relates to an im-
provement in water flooding operations involving a unit
system comprising input and output wells wherein the
growth of bacterial material has been accelerated by the
introduction of the flooding waters or, in some instances,
by organic material which has been found useful in treat-
ments and wherein the residue thereof has accelerated
bacterial growth.

The principal ob]ect of the invention is to solublllze
and remove organic deposits from a porous fluid-bearing
geologic formation thereby to restore the permeability of
the formation and, accordingly, increase the production
therefrom and decrease the cost of such production. A
principal advantage of the invention is the fast action in
solubilizing and thereby providing quick removal of the
bacterial residue while equipment and personnel are at a
well site.

In copending patent application S.N. 628,850, filed] Apr.
6, 1967, there is described a method of removing organic
material, particularly bacterial deposits from such forma-
tion, by injecting thereinto an aqueous solution of a hypo-
chlorite containing a soluble hydroxide or silicate. It has
subsequently been discovered that a certain specific type
of oxidizing agent which had, upon first evaluation indi-
cated marginal or no beneficial effect (when injected into
a formation, which was plugged to an objectionable extent
by organic material) are highly beneficial for the removal
thereof when such injection is followed by injection of an
aqueous mineral acid solution. As a separate invention,
there is filed concurrently herewith apphcatlon S.N.
748,654, directed to a method of removing such organic
material due substantially to bacterial deposits where
permanganic acid or 2 water-soluble permanganate, prefer-
ably of a pH above 6, followed by an acid is employed.

The invention is carried out by injecting an aqueous
solution of hydrogen peroxide, an alkaline metal peroxide,
or mixture thereof (e.g., sodium and/or potassium per-
oxide) at a pressure which is not sufficiently great to frac-
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ture the formation; following such injection with separa-
tory sliding plug and/or a sufficient amount of an inert
liquid or gas, e.g., water, brine, COy, nitrogen, or the like
to displace at least a substantial portion of the H,0, or salt
thereof into the formation; thereafter injecting an aqueous
solution of an acid having an ionization constant of at
least 1% 105 and thereafter preferably flushing the
residual treating materials from the formation by cir-
culating a water, brine, or gas flushing fluid.

Although the invention is most conveniently practiced
as above described the Hy;0, solution may be injected into
the formation, allowed to stand for a time or even sub-
stantially removed from the formation before the acid
solution is injected -into the formation if such practice of
the invention is preferred.

The amount of hydrogen peroxide, sodium peroxide
or potassium peroxide to employ in the practice of the
invention is between about 0.1 and 50.0 percent by weight -
of the. aqueous solution employed. The preferred limits
thereof to employ are between about 2.0 and 20.0 percent
by weight of the aqueous solution employed. Lesser
amounts than 0.1 percent do not achieve the desired ob-
jectives of the invention to the extent desired. Greater than
50.0 percent tends to produce excessive heat in the forma-
tion.

It is recommended, in the practice of the invention, to
adjust the pH value of the peroxide to a higher value than
its normal value, e.g. at least above 6 -and optionally
between about 7 and 12, as by the admixture therewith
of an alkaline material, e.g., NaOH.

The following examples are illustrative of the practice
of the invention:

COMPARATIVE TEST A AND EXAMPLES
1,2, AND 3.

The examples were conducted in accordance with the
following procedure:

Sandstone cores containing some limestone, approxi-
mately 1 inch in diameter and 3 inches in length, were
cut and placed in a Hassler sleeve which consisted es-
sentially of a device whereby a liquid is injected into the
end of cylindrical core and forced out the opposite end
thereof without being permitted to pass along the cir-
cumferential surface thereof and wherein a measured
pressure is employed to force the fluid therethrough and
the amount of fluid forced therethrough at a specific pres-
sure is collected and measured. A discussion of a Hassler
sleeve may be found in the literature, e.g., in Oil Reservoir
Engineering by Pirson, pages 74 to 77, inclusive, published
by McGraw-Hill, N.Y. (1953).

In the tests, the permeability was obtained and recorded
after the injection of each liquid.

In each test the core was first treated with a 15 percent
by weight aqueous hydrochloric acid solution until a con-
stant flow rate was established. The initial injection of
acid is not essential to the practice of the invention but is
used in tests to aid in rendering the sample cores substan-
tially uniform. It was thereafter damaged by forcing
thereinto a bacterial residue carried in a 3 percent by
weight NaCl brine. The damage was of such nature that
only 10 percent of the initial permeability was retained
(i.e., it was 90 percent plugged).

Followmg this damage step, an aqueous oxidizing solu-
tion containing, of a specified percentage strength, was
forced into, and axially through, the core in the Hassler
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