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5 Claims.

This invention relates to the treatment of
deep wells, such as oil and gas wells, with acid
reagents which react with the producing for-
mations or strata of such wells to, at least, par-
tially dissolve or disintegrate substances tend-
ing to obstruct the production of desired fluids
from the wells and, in cases where the produc-
ing formation is disposed in part or in whole in
limestone or other substances with which the acid
reagents will react, to increase the porosity or
pore area thereof leading to the well bore, where-
by to provide for a freer and less restricted flow
of fluid into the producing region of the well.

Such acid treatment of wells has been found
to be effective in revivifying wells whose produc-
tion rate has receded or in improving the out-
put of certain newly drilled wells. Difficulty,
however, has been encountered in the practical
application of the process in the matter of ob-
taining certainty in the delivery of the treating
acid throughout desired areas of the producing
formation, strata or stratum of a well. The usual
method employed has been to deliver the acid
to the producing stratum in the bottom of the
well bore through the customary well tubing,
and in this method reliance is placed on the
weight of the column of acid in the tubing, or
through the use of extraneously applied pump-
ing pressures, to pass the treating reagent into
contact with the fluid-producing sands or lime
rock. This mefthod has been found in certain
types of wells to lack positiveness in assuring the
distribution of the acid to the desired extent
through the producing formation confacting the
well bore and it is, therefore, a leading object
of the present invention to provide a more posi-
tive method for introducing the reagent into
such wells and their producing strata or stratum,
especially when the well is producing fluid by its
own flow, in order to overcome back pressures
and to provide for the permeation of the acid
reagent into the producing formation.

For a further understanding of the invention,
reference is to be had to the accompanying draw-
ing wherein the figure is a diagrammatic view,
partly in vertical section, of an oil well provided
with the customary tubing and casing by which
the present invention may be practiced.

Referring more particularly to the drawing,
the numeral i designates the customary casing
used in lining a well bore 2, which extends from
the ground surface 3 to a casing seat 4 located
immediately above the producing formation or
stratum 5 in the bottom of the well. This stratum
may be of lime rock or sand, as is commonly
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found in most producing wells, Extending
through the casing is the usual string of tubing

6, which extends below the casing into substan-
tial registration with the gtratum 5 or below
the casing seat. The upper end of the tubing &
passes through the casing head 7, and is pro-
vided with a conftrol valve 8, and the casing
head itself is also provided with the usual valved
outlet 9.

In practicing my process, in order to treat the 10
producing formation 5 with acid, or other equiv~
alent treating reagent, the valves 8 and 9 are
closed, thus permitting the annular space {0
formed between the tubing and casing and also
the interior of the tubing to fill with the pro- 15
duced fluid of the well. Preferably, a pressure
gauge It is arranged adjacent to the outlet 9
in order that the operator may be informed when
the pressures in the upper regions of the tub-
ing or casing are substantially balanced with 20
those of the producing formation, that is, when
the pressures in the upper part of the well bore
have reached a maximum, This could be read-
ily observed since when the valves 8 and 9 are
first closed, the pressures rapidly rise, as indi- 25
cated by the gauge, however, when the bal-
anced condition mentioned is reached, then the
pressures are substantially constant and with-
out material variation, disclosing thereby the
condition of balance above set forth. 30

When this condition obtains, the acid reagent,
which may consist of an agueous solution,of hy-
drochloric or other suitable acid which may be
combined with relatively small quantities of a
corrosion inhibitor such as arsgy;gma,gj,d.‘i’s in- 35
troduced into the upper end of tHe=tubing against
the pressure of the well after which the vilve
8 is again closed. The acid may alternatively
be introduced through the casing. Since the
reagent is heavier than the fluid produced by 40
the well, and since the outlets of the tubing and
casing remain closed, the said acid reagent by
virtue of its greater weight, gravitates to the
bottom of the well bore and distributes itself in

v

the producing formation. As stated, the reagent 45

possesses the ability to dissolve or disintegrate
calcareous or other matter of which the produc-
ing formation may be at least in part com-
posed and has the effect of attacking and dis-
solving limestone or other substances frequent- 50
ly encountered in such formations, thereby en-
larging the cavity at the bottom of the well, or
the channels and pores in the limestone or sand
formation through which oil flows to the well.
The acid in reacting upon calcareous rock, sand &5
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or the like forms water-soluble salts which re-
main in solution and are removed from the well
with the spent acid. The addition of arsenic acid
or arsenic oxides or the like to the acid inhibits
attack of the acid upon the metal surfaces of the
casing and tubing.

Hydrochloric_acid may be substituted in cer-
tain ifistances for hydroﬂuorlc acid and it will
any suitable concentra,tmn Also other suitable
acids or treating reagents may be employed such
as sulphuric_acid, nitric acid or combinations of
stich acids.

By the method described, therwell is rendered
pressure balanced when the reagent is intro-
duced therein, assuring the full and complete de-
livery of the reagent to the producing formation.
Other methods of applying the principles of our
invention may be employed instead of the one
explained without departing:from the spirit or
scope of the invention as the latter has been de-
fined in the following claims.

What is claimed is:

1. The method of acid-treating a deep well to

. increase fluid production therefrom, which con-

sists in closing the upper ends of valved fluid
passages leading from the usual casing and tub-
ing of a well whereby to fill the casing and tubing

. with fluid under the pressure of the produc-

30

35

ing formation of the well, and following the sub-
stantial balancing in pressures between the pro-
ducing formation and the casing and tubing, and,
without release of such pressures, introdiicing an
acid reagent into the casing to provide for the
delivery of the reagent into contact with the pro-
ducing formation.

2. The method of treating deep wells which
consists in-closing the upper ends of the well tub-
ing and casing, permitting the well fluid to fill the

<
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tubing and casing until substantial pressure is
built up therein, introducing a chemical reagent
of greater specific gravity than the well fluid into
the casing, said reagent being capable of reaction
with the producing formation, and then closing
the top of the casing until the reagent has com-
pleted its reaction with the producing formation.

3. The method of treating deep wells which
consists in filling the well casing and tubing with
well fluid until substantial pressure is built up
therein, introducing a chemical reagent of greater
specific gravity than the well fluid into the cas-
ing without releasing said pressute, said reagent
being capable of reaction with the" producing for-
mation, and closing the top of the tubing and
casing until the reagent has reacted with the
producing formation.

4, The method of treating deep wells which
consists in filling the well casing and tubing with
oil until substantial pressure is built up therein
introducing a chemical reagent of greater spe-
cific gravity than the oil into the casing without

releasing said pressure, said reagent being capable

of reaction with the producing formation, and
closing the top of the tubing and casing until the
reagent has reacted with the producing forma-
tion.

5. The method of treating deep wells which
consists in at least partly filling the well tubing
and casing with oil, thereafter introducing a
chemical reagent into the well casing, said re-
agent being of a greater specific gravity than the

oil and capable of reaction with the producing .

formation, and closing the top of the tubing and
casing until the reagent has reacted with the pro-
ducing formation.
RICHARD H. CARR.
HOWARD C. HUMPHREY.
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