
EP 0180 406 B1 Description This invention relates to a method of treating a
subterranean formation, more particularly a formation of non-uniform
permeability, to reduce its permeability to water. In this way, better
control of fluid injection 5  patterns in the secondary or tertiary
recovery of hydrocarbons can be obtained and water reduction can be
achieved in producing wells, thus reducing the quantity of water recovered
from a subterranean formation penetrated by a well bore whereby the
relative production rate of the hydrocarbons can be increased. Since only a
portion of the oil contained in a subterreanean reservoir can be recovered
by primary methods, it has become general practice to employ various
secondary or tertiary recovery techniques to 10 produce the additional
quantities of oil not economically recovered by primary methods. Of the
various secondary and tertiary recovery methods available, one of the most
widely practiced is the displacement of oil from the reservoir with a
driving fluid such as a floodwater injected for that purpose. Normally, in
carrying out the flooding process, input or injection wells are utilized.
These wells can be old existing wells or can be wells which are newly
drilled into the oil-producing strata. The location of the injection wells
with 15 reference to the production wells is selected to afford a desired
flood pattern, the selected pattern depending in part upon field
conditions, the locations of existing wells, and the operator's preference.
Aqueous drive fluids, such as water, brine, or a viscous aqueous fluid, are
forced into the input wells under pressure, and out into the surrounding
oil bearing strata towards the producing well or wells. While waterflooding
has been rather widely practiced in recent years, it is not without
considerable operating 20 problems and economical limitations particularly,
those associated with low oil recoveries in proportion to the amount of
water injected. Various surfactant and solvent floods have been proposed as
means for recovering additional quantities of oil over that recoverable by
conventional waterflooding. These processes, however, face serious
operating problems when practiced in heterogeneous formations containing
strata or channels 25 having a permeability substantially higher than the
bulk of the formation. One of the major problems encountered in a flooding
operation is the breakthrough of the flooding medium from the flood front
to the producing well relatively early in in the displacement process and
rapidly increasing producing water/oil ratios following the initial
breakthrough. These difficulties result from the displacing medium
channeling or fingering through the oil-bearing structure to the producing
30 well, thus bypassing large zones of the oil-bearing strata. The reason
for the channeling of the fooding medium to the producing wells and the
resulting low oil recovery is due in part to the peculiar structure of the
oil-bearing strata. Underground oil reservoirs, in most cases, consist of
layers of sand or rock and, since no reservoir rock is perfectly uniform in
composition and structure, the permeability will vary across the rock face
or strata. Also, fractures, cracks, and other abnormalities can promote
channeling of the 35 displacement of the fluid. In the normal flooding
operation, maximum oil recovery is obtained when the driven fluid flows in
a wide bank in front of the driving fluid which moves uniformly towards the
producing well. To keep this bank of oil intact and constantly moving
towards the producing well, a substantially uniform permeability must exist
throughout the strata. If this uniform permeability does not exist, or is
not provided, the flooding 



40 fluid will seek the areas of high permeability, and channeling will
occur with the subsequent loss of some driving fluid energy and the
appearance of excessive amounts of driving fluid in the producing well.
Moreover, as the more permeable strata are depleted, the driving fluid has
a tendency to follow the same channels and further increase the consumption
of the flooding medium to the point of where the process become
uneconomical. It is, therefore, desirable to operate at a drive fluid to
oil ratio that is as low as 45 possible. Another problem associated with
the production of oil from oil-bearing formations containing highly
permeable water channels or communicating with a water zone is the
instrusion of water into the production well. Not only does this water
intrusion cause production and disposal problems, but more importantly the
beneficial effect of the natural water drive is at least, in part, lost
thereby adversely affecting 50 oil recovery. It is advantageous to reduce
the permeability of the water channels so as to render the formtaion more
uniformly permeable and to increase the unit efficiency of the water drive,
or alternatively to shut off the water intrusion. Many processes have been
proposed for reducing the permeability of a subterranean formation. For 55
example, U.S. Patent 3,308,885 discloses introducing an aqueous solution of
water-soluble polyacrylamide into a subterranean formation around a well
bore to reduce the water/oil ratio of the formation effluent. A difficulty
with the injection of a polymer solution into a subterranean formation is
the high pressure required to inject the polymer at the well bore. The high
pressure required to inject a viscous polymer solution at the well bore
increases the risk of damage to the formation by fracturing. 60     U.S.
Patent 3,490,533, to which reference should be made for full details,
discloses a method of introducing a polymerizable solution into a
subterranean formation around a well bore comprising the injection of a
polymerizable monomer dissolved in water and containing a polymerization
catalyst having a latent period into the well bore, pressurizing the water
containing monomer and polymerization catalyst so that it flows from the
well bore into the surrounding formation, and permitting the monomer to
polymerize 65  within the formation after the latent period of the catalyst
has expired. 2    F                                         EP 0180 406 B1
Although the method of U.S. Patent 3,490,533 has been successful in
introducing polymer solutions into the formation without damage to the
formation, certain problems remain. The bottom hole ion
temperature of a formation varies with geograpical location of the
formation and the depth of the ion                    formation. A number
of formations have temperatures greater than  [err] and the polymer
solution be                5  of U.S. Patent 3,490,533 is not particularly
stable at temperatures greater than  [err] ion                       We
have now devised a method of treating a subterranean formation of
non-uniform permeability to reduce the permeability of the formation to
water, which method is effective at temperatures greater than ary
[err] and which can be used in the formation without damage to the
formation. 



; to                      Thus, by the method of the present invention, the
permeability of a subterranean formation having a )us                10
temperature greater than  [err] and penetrated by at least one well bore,
can be reduced by t of                   contacting the surfaces of the
formation with a particular aqueous polymerizable composition. The method
in                    of the invention can be used in the injection of
waterfloods, polymer floods, or CO2 floods for hydrocarbon ails
production wells for the purpose of reducing the water/oil ratio produced
therefrom, e.g. to reduce the /ith                   mobility of water in
the well bore area. em                15      According to the present
invention, there is provided a method of treating a subterranean formation
ice.                  which comprises contacting said formation with an
aqueous polymerizable composition comprising: der                       (a)
at least one polymerization monomer selected from either: ile aceH2
[err] els    -- 25 wherein [err] is hydrogen or methyl; [err] is an
alkylene group having 1 to about 4 carbon atoms; and, M is ing
hydrogen, ammonium, or an alkali metal; or ind [err] his
wherein  [err] and [err] are independently each hydrogen or methyl; or any
mixture of I and 11; lity                       lb) at least one
polymerization catalyst having a latent period; and ing       (c at least
one alcoholic compound, present in an amount of from about 0.01 to about 10
percent by me                  40 weight of total said monomer, and
selected from: [err]    EP 0180 406 B1 wherein  [err] and [err] are each
independently hydrogen or methyl; [err] wherein [err] is hydrogen or
methyl; and any mixtures of compounds from any combination of two or more
of III, IV, V, VI, and VII. The aqueous polymerizable composition
containing the polymerizable monomer, the polymerization catalyst having
the latent period, and the alcoholic compound, are allowed to flow from the
well bore into 10 the surrounding formation to contact the surface of the
formation and the monomer is allowed to polymerize within the formation
after the latent period of the catalyst has expired, to form as a final
product the desired viscous but still flowable aqueous composition. The
alcoholic compound increases the heat stability of the polymer produced in
the aqueous composition. The heat stability of the polymer produced in the
aqueous composition has been found to be greater than the heat stability of
a polymer produced by 15 polymerizing the polymerizable monomer using the
polymerization catalyst and subsequently adding the alcoholic compound to
the polymer. By use of the method of the present invention reduction in
permeability of the subterranean formation 



can be obtained. Furthermore, the resulting polymer composition can be
effective at high temperature including temperatures greater than  [err]
and even as high as  [err] or more. 20    The polymerizable monomer
suitable for use in the present invention is selected from the group
consisting of O H [err] wherein: R' is selected from the group consisting
of hydrogen and methyl; 30     [err] is selected from the group consisting
of an alkylene group having 1 to about 4 carbon atoms such as methylene,
ethylene, propylene, or 2-methylpropylene; and M is selected from the group
consisting of hydrogen, ammonium, and an alkali metal such as sodium or
potassium; 35                                               R5 [err] 45
wherein: [err] and [err] are independently selected from the group
consisting of hydrogen and methyl; and, mixtures of I and I. The amount of
polymerizable monomer used in the practice of the invention will vary
widely 50 depending on the monomer utilized, the purity of the monomer, and
the properties desired in the aqueous composition. Generally speaking,
amounts of polymerizable monomer in the range of from about 2.5 to about
10.0 and more preferably from about 3.0 to about 5.0 weight percent based
on the weight of water in the aqueous composition can be used. Amounts
outside this range, however, can also be used but are not generally
practical. 55     Monomers of the above formula I and methods for their
preparation are known in the art. In the above formula I when [err] is
hydrogen, [err] is [err] and M is hydrogen, the monomer is
2-acrylamido-2-methylpropanesulfonic acid which is known as AMPS
(trademark) monomer. The alkali metal salts of said monomer, e.g., sodium
2-acrylamido-2- 65 methylpropanesulfanate, are also readily available.
Examples of other monomers of formula I include 4    EP  0 180 406  B1
sodium 2-acrylamidopropanesulfonate and sodium 2-acrylamidoethanesulfonate.
Monomers of the above formula 11 and methods of their preparation are known
in the art. When  [err] and [err] are each hydrogen, the monomer is
acrylamide. When [err] and [err] are each methyl and  [err] is hydrogen,
the monomer is N,N-dimethylacrylamide. Examples of other monomers
corresponding tc 



5  formula 11 include methacrylamide and N,N-dimethylmethacrylamide. more
The preferred monomer for carrying out the method of the present invention
is acrylamide. The alcoholic compound represented by formulaIII is known as
tetrahydrofurfuryl alcohol. The zation                      alcoholic
compound represented by formula IV is known as furfuryl alcohol. The
alcoholic compound e into                     represented by formula V is
known as dihydrofurfuryl alcohol. Examples of alcoholic compounds ed to
10  corresponding to Formula VI include allyl alcohol, 2-buten-1-ol,
2-methyl-2-buten-1-ol, and 3-methyl-2- oduct
buten-1-ol. Examples of alcoholic compounds corresponding to formula VII
include propargyl alcohol and heat                    3-methylpropyn-1-ol.
The preferred alcoholic compound for use in the method of the present
invention is huced                      allyl alcohol. ed by
The alcoholic compound is present in the aqueous polymerizable composition
in an amount in the ig the                 15  range of from about 0.01 to
about 10 percent by weight of the polymerizable monomer and more preferably
in the range of about 0.1 to about 0.5 percent by weight of the
polymerizable monomer. ation                          Various
polymerization catalysts known in the art are incorporated into the aqueous
composition to ature                      provide for polymerization at the
desired time and to the desired degree. Examples of suitable catalysts are
organic peroxides such as tert-butylhydroperoxide, cumene hydroperoxide,
di(tert-butylperoxide), and Iroup                 20  methyl ethyl ketone
peroxide and inorganic peroxides such as ammonium persulfate and sodium
persulfate. The catalysts are chosen so that polymerization is not
initiated until the monomer solution is in the formation away from the well
bore. Such catalysts are said to have a latent period and are well known to
those skilled in the art. The latent period is that interval of time
between addition of the catalyst until the viscosity begins to increase as
a manifestation of polymerization. The preferred catalyst is cumene 25
hydroperoxide. The quantity of catalyst used to carry out the method of the
present invention will vary over a wide range. Generally, the amount of
catalyst used is in the range of from about 0.0001 to about 1.0 percent by
weight of the monomer and more preferably from about 0.01 percent to about
0.1 percent by weight of the monomer. 30     Various well known
polymerization  retarders such  as potassium  ferricyanide, potassium :h as
manganicyanide, hydroquinone, etc., may be used and are well known to those
skilled in the art. Furthermore, a small amount of a crosslinking monomer,
which is well known to those skilled in the hium                      art,
such as a diallyl monomer, and specifically, N,N'-methylenebisacrylamide
monomer, 1,1- bis(acrylamido)-2-methyl-2-propanesulfonic acid, or
bisacrylamidoacetic acid is preferably incorporated 35  into the polymer to
produce crosslinking. When utilized, the crosslinking monomer should be
present in the aqueous composition in a low concentration such as from
about 0.01 to about 10.0 percent by weight of the polymerizable monomer and
preferably about 0.5 percent by weight of polymerizable monomer. An excess
amount of crosslinking monomer will cause gelation. Such gelation creates a
semi-rigid plug rather than the desired viscous but still flowable fluid.
40     A particularly preferred aqueous polymerizable composition comprises
about 300 g deionized water, about 15 g acrylamide, and about 0.6 g
N,N'-methylenebisacrylamide, about 0.05 g allyl alcohol, about 0.025 g
potassium ferricyanide, and about 0.0010 g cumene hydroperoxide. The mose
preferred aqueous polymerizable composition comprises about 300 g deionized
water, 



about 12 g acrylamide, about 0.6 N,N'-methylene bisacrylamide, about 0.01 g
allyl alcohol, about 0.025 g 45  potassium ferricyanide, and about 0.0005 g
cumene hydroperoxide. nd          Methods of preparing the aqueous
polymerizable composition are known to those skilled in the art. One
preferred method of preparing the aqueous polymerizable composition
comprises stirring the desired iely                     amount of water and
gradually adding, to the water, the polymerizable monomer and, if utilized,
the ous                      crosslinking monomer to form a first mixture.
These monomers may be solids or liquids. If the monomers 5 to
50  utilized are solids, it is preferred that they be completely dissolved
before proceeding. The alcoholic ir in                    compound is added
next to the first mixture to form a second mixture. It is preferred that
the alcoholic not                     compound be added to the first
mixture in the form of a one percent by weight aqueous solution made from
fresh water. This technique aids in accurately measuring the desired amount
of alcoholic compound. ove                     If a polymerization retarder
is utilized in the polymerizable composition, it is preferably added to the
second 55  mixture in the form  of a one percent by weight aqueous solution
made from fresh water. The polymerization catalyst is preferably added last
and in the form of a 0.1 percent by weight aqueous solution made from fresh
water to form a final mixture. Stirring during the preparation of the
aqueous polymerizable composition is accomplished preferably without
aeration. After the addition of the final ingredient, which is preferably
the polymerization catalyst, 60  the final mixture is thoroughly mixed and
the polymerizable composition is pumped into the well bore and into the
subterranean formation to be treated. The water used to prepare the
polymerizable composition preferably contains from about 2 to about 5
percent by weight potassium chloride or sodium chloride to reduce the
presence of oxygen in the water and to stabilize any swelling clays which
may be present in the formation. Ammonium chloride is 65  preferably not
present in appreciable amounts in the water used to prepare the
polymerizable composition. 5    EP 0180406 B1 In carrying out the method of
the present invention, the aqueous composition comprising the polymerizable
monomer, the polymerization catalyst, and the alcoholic compound is
injected through either an injection well or an output well and into the
subterranean formation. The composition flows into the most permeable
portion of the subterranean formation when it it is desired that the
permeability be 5 altered. After the injection of the above-described
aqueous composition, a spacer fluid is preferably injected into the well to
displace the mixture from the tubing and out into the formation. Preferably
the volume of the spacer fluid utilized is the volume needed to displace
all of the treating fluids out into the formation plus five barrels (795
litres) per vertical foot (0.30 m) of interval to be treated. The well is
then preferably shut-in for a period of time. 10    Spacer fluids that can
be used in the present invention are well known in the art and include
brine solutions, alkali metal halide solutions and the like. The method can
be used to prevent introduction of water into the producing strata of a
production well 



and thus to increase oil production or to reduce the permeability of
formation near an injection well during a secondary or tertiary recovery
operation. The net result is a reduction of water production and a
resulting 15 increase in oil production. The following examples will serve
to more comprehensively illustrate the principles of the invention but in
being directed to certain specific compounds and process steps and
conditions are not intended to limit the bounds of the invention. 20
Example I A series of tests were performed to evaluate the method of the
present invention. The tests were carried out by first preparing aqueous
polymerizable compositions containing the following ingredients: 900 g
deionized water; 25     37.5 g acrylamide; 1.8 g
N,N'-mmethylenebis(acrylamide); 4.5 ml 1.0% by weight potassium
ferricyanide solution; 30.0 ml 0.1% by volume cumene hydroperoxide
solution; and varying amounts of alcoholic compounds. 30     The
preparation of the aqueous polymerizable compositions was carried out in a
nitrogen-filled glove bag. The aqueous polymerizable compositions were
divided into three equal portions and each portion was transferred to a
test bottle. The transfer was carried out either in a nitrogen-filled glove
bag, or if the transfer was conducted in air, by passing nitrogen over the
compositions prior to sealing the test bottle. 35     The test bottle had a
volume of about 325 ml and the top of the bottle was sealed using a
porcelain plug equipped with a TEFLON seal. A heavy metal spring was
utilized to seal the plug onto the bottle. Each bottle to be tested was
placed, after sealing, in an oven heat to  [err] The bottle were observed
visually to determine the pump time. Pump time is the time a viscosity
increase in the composition is first observed. The increase in viscosity
could be observed by inverting the 40 test bottle or by timing the fall of
a glass bead or marble placed in the bottle. Solution viscosity of the
aqueous polymerizable composition was measured using a Brookfield Model LVT
viscometer. The bottles were cooled to room temperature before being opened
to permit the insertion of the viscometer spindle. The 3 day, 3.8 day, 7
day and 9 day viscosity readings, from which the percent of 24 hour value
was calculated, were carried out using the same spindle and rpm as the 24
hour viscosity reading except when 45 noted. The results of these tests are
shown in Table I. 50 55 60 65 6  



EP 0 180 406 BI he [err] 7    EP 0180406 B1 The results of these tests show
that the use of the alcoholic compounds in the aqueous compositions
resulted, after a period of time and a temperature of about  [err] in
compositions having greater viscosity than the compositions that did not
contain the alcoholic compounds. Example II A series of tests were
performed in the same manner as Example I except that the tests were
carried out at  [err] and either a polymerization retarder or crosslinking
agent, or both, were optionally included in the aqueous polymerizable
composition. The viscosity of the aqueous polymerizable composition was
measured up to periods of 30 days. The results of these tests are shown in
Table II. 10 15 20 25 30 35 40 5 50 55 60 65 8    EP 0180 406 B1 [err]    



EP 0180 406 B1 0 [err]    EP 0180406  B1 Claims 1. A method of treating a
subterranean formation which comprises contacting said formation with an
aqueous polymerizable composition comprising: 5     (a) at least one
polymerization monomer selected from either: [err] wherein [err] is
hydrogen or methyl; R2 is an alkylene group having 1 to about 4 carbon
atoms; and, M is hydrogen, ammonium, or an alkali metal; or 15
R5 [err]                              I wherein  [err] and [err] are
independently each hydrogen or methyl; or any mixture of I and 11; (b) at
least one polymerization catalyst having a latent period; and (c) at least
one alcoholic compound, present in an amount of from about 0.01 to about 10
percent by weight of total said monomer, and selected from: 30 [err] 55
wherein  [err] and [err] are each independently hydrogen or methyl; [err]
60 wherein [err] is hydrogen or methyl; and any mixtures of compounds from
any combination of two or more of Ill, IV, V, VI, and VII. 2. A method
according to claim 1, wherein said polymerization monomer is
N,N-dimethylacrylamide, methacrylamide, N,N-dimethylmethacrylamide,
acrylamide, 2-acrylamido-2-methylpropanesulfonic acid, an alkali metal salt
of 2-acrylamido-2-methylpropane-sulfonic acid, sodium
2-acrylamidopropanesulfonate 65 or sodium 2-acrylamidoethanesulfonate, or
any mixture of two or more thereof.    EP 0180406 B1 3. A method according
to claim 1 or 2, wherein said polymerization monomer is present in an
amount of from about 2.5 to about 10.0 percent by weight of the water in
the aqueous composition. 4. A method according to claim 1, 2 or 3, wherein
said alcoholic compound is allyl alcohol, 2-buten-1-01
2-methyl-2-buten-1-ol, 3-methyl-2-buten-1-ol, propargyl alcohol or
3-methylpropyn-1-ol, or any mixture of 5 two more thereof.
5 



5. A method according to claim 1, 2,3 or 4, wherein said catalyst is an
organic peroxide or an inorganic peroxide or any mixture of two or more
thereof. 6. A method according to claims 1 to 5, wherein said aqueous
polymerizable composition further comprises a crosslinking agent which is
present in an amount of from about 0.01 to about 10.0 percent by  10 10
weight of the polymerization monomer. 7. A method according to claim 1,
wherein said polymerization monomer in said aqueous polymerizable
composition is acrylamide and said monomer is present in said aqueous
polymerizable composition in an amount in the range of from about 2.5 to
about 10.0 percent based on the weight of water in said aqueous
composition. 15    8. A method according to claim 7, wherein said alcoholic
compound is present in an amount of about 0.5 percent by weight of said
polymerization monomer. 9. A method according to claim 7 or 8, wherein said
polymerization catalyst is cumene hydroperoxide and said catalyst is
present in an amount of from about 0.01 to about 0.1 percent by weight of
the polymerization monomer. 20    10. A method according to claim 7, 8 or
9, wherein the aqueous polymerizable further comprises from  20 about 0.01
to about 10.0 percent by weight of a crosslinking agent which is present in
an amount of the polymerisation monomer and which is
N,N'-methlenebisacrylamide, 1,1-bis(acrylamido)-2-methyl-2- propanesulfonic
acid or bisacrylamidoacetic acid, or any mixture of two or more thereof. 25
Patentanspruche 1. Verfahren zur Behandlung einer unterirdischen Formation,
bei dem die Formation mit einer wblrigen, polymerisierbaren Zusammensetzung
in Berdhrung gebracht wird, die enthalt (a) wenigstens ein
Polymerisations-Monomer, ausgewahlt aus entweder
3 30 0 H I.   R1 -C-C-N-R2-SO3 M 35
II                                                             3 CH2 worin
RI Wasserstoff oder Methyl ist, R2 eine Alkylengruppe mit 1 bis 4
Kohlenstoffatomen, und M Wasserstoff, Ammonium oder ein Alkalimetall, oder
40 R5 11.  CH2=C C=O N -R3 50
R4 worin R3, R4 und R' unabhangig voneinander jeweils Wasserstoff oder
Methyl sind; oder eine Mischung von I und 11; (b) wenigstens einen
Polymerisationskatalysator mit einer Latenzzeit; und 55 



60 65 12    EP 0 180 406 B1 (c) wenigstens eine alkoholische Verbindung in
einer Menge von etwa 0,01 Gew.-% bis etwa 10 Gew.- %, bezogen auf das
Gesamtgewicht des Monomeren, ausgewdhit aus: 1, 'f 5
0    CHt2 OH c                                Ill.
OH -r y 70 s                                                      O    CHi
OH '                                 IV. 75 0 OoCH20OH V.
III 20 R6 25  ~~NI -  25                  ~~~~~~~VI.    ,,Z  C     CH2 OH R
7 30 worin R6, R' und R8 unabhangig voneinander jeweils Wasserstoff oder
Methyl sind; R9-C=C-CH2OH                                          VII 35
worin R9 Wasserstoff oder Methyl ist, und Mischungen von Verbindungen aus
jeder Kombination von zwei oder mehr der Verbindungen IlIl, IV, V, VI und
VII. 2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daR das
Polymerisations-Monomer N,N- Dimethylacrylamid,  Methacrylamid,
N,N-Dimethyl-methacrylamid,  Acrylamid,  2-Acrylamido-2-
methylpropansulfonsaure, ein Alkalimetallsalz der
2-Acrylamido-2-methylpropanesulfonsaure, Natrium-2- 40
Acrylamidopropanesulfonat, Natrium-2-Acrylamidoethanesulfonat oder eine
Mischung aus zwei oder mehr dieser Verbindungen ist. 3. Verfahren nach
Anspruch 1 oder 2, dadurch gekennzeichnet, dal3 das
Polymerisations-Monomere in der waBrigen Zusammensetzung in einer Menge von
etwa 2,5 Gew.-% bis etwa 10,0 Gew.-%, bezogen auf das Gewicht des Wassers,
enthalten ist. 45     4. Verfahren nach Anspruch 1, 2 oder 3, dadurch
gekennzeichnet, daB die alkoholische Verbindung Allylalkohol, 2-Buten-1-ol,
2-Methyl-2-buten-1-ol, 3-Methyl-2-buten-1-ol, Propargylalkhol,
3-Methylpropin- 



1-ol oder eine Mischung aus zwei oder mehr dieser Verbindungen ist. 5.
Verfahren nach Anspruch 1, 2, 3 oder 4, dadruch gekennzeichnet, daB der
Katalysator ein organisches Peroxid, ein anorganisches Peroxid oder eine
Mischung aus zwei oder mehr dieser 50 Verbindungen ist. 6. Verfahren nach
einem  der AnsprOche 1 bis 5, dadurch gekennzeichnet, dal die wiarige
polymerisierbare Zusammensetzung ferner ein Vernetzungsmittel enthalt, das
in einer Menge von etwa 0,01 Gew.-% bis etwa 10,0 Gew.-%, bezogen auf das
Gewicht des Polymerisations-Monomers, vorhanden ist. 5S     7. Verfahren
nach Anspruch 1, dadurch gekennzeichnet, daB das Polymerisations-Monomer in
der wiarigen polymerisierbaren Zusammensetzung Acrylamid ist und das
Monomer in der wbirigen polymerisierbaren Zusammensetzung in einer Menge im
Bereich von etwa 2,5 Gew.-% bis etwa 10,0 Gew.- %, bezogen auf das Gewicht
des Wassers in der wa~rigen Zusammensetzung, enthalten ist. 8. Verfahren
nach Anspruch 7, dadurch gekennzeichnet, daB die alkoholische Verbindung
Allylalkohol 6o  ist und die alkoholische Verbindung in einer Menge von
etwa 0,5 Gew.-%, bezogen auf das Gewicht des Polymerisations-Monomers,
vorhanden ist. 9. Verfahren nach Anspruch 7 oder 8, dadurch gekennzeichnet,
daB der Polymerisationskatalysator Cumolhydroperoxid ist und der
Katalysator in einer Menge von etwa 0,01 Gew.-% bis etwa 0,1 Gew.-% bezogen
auf das Gewicht des Polymerisations-Monomers, vorhanden ist. 65     10.
Verfahren nach Anspruch 7, 8 oder 9, dadurch gekennzeichnet, daB die
wABrige polymerisierbare 13 .--'-!II  111111 IlIJI 11111111 1M    EP 0 264
982 BI Zusammensetzung ferner ein Vernetzungsmittel enthalt, das in einer
Menge von etwa 0,01 Gew -% bis etwa 10,0 Gew.-%, bezogen auf das,Gewicht
des Polymerisations-Monomers, vorhanden ist und NN' Methylenbisacrylamid,
1,1 -Bis(acrylamido)-2-methyl-2-propanesulfonsaure, Bisacrylamidoessigsaure
oder eine Mischung von zwei oder mehr dieser Verbindungen ist.
Revendications 1. Procede de traitement d'une formation souterraine, lequel
comprend la mise en contact de ladite formation avec une composition
aqueuse polymerisable comprenant: 10    (a) au moins un monomere
polymerisable choisi parmi O H I.   R1-C-C-N-R2_SO  M 75
Il OH2 R. etant un atome d'hydrogene ou le groupe methyle; R2 etant un
groupe alkylene ayant de 1 A 4 atomes de carbone; et M etant un atome
d'hydrogene, le groupe ammonium ou un metal alcalin; ou 



20 RS 11. CH2 =C N -R3 I 30 R3, R4 et Rs etant chacun independamment un
atome d'hydrogene ou un groupe methyle; ou un m6lange quelconque de I et
11; (b) au moins un catalyseur de polymerisation ayant une periode de
latence; et (c) au moins un compose alcoolique, present en une quantite
d'environ 0,01 A environ 10% du poids 35 dudit monomere total, et choisi
parmi 45           IV~~~~             LIsCH2OH V11.
OH 40 0  CH2 OH 45                      I V.               I~ 50~~  .
CH20OH 65                                    R6      R8 VI.          ,C=C
-C  OH~ 60 R6, R7 et R9 6tant chacun independamment un atome d'hydrogbne ou
le groupe methyle R9-C=-C-CH2OH                                       VIl
65 14    EP 0180406 51 R9 etant un atome d'hydrogene ou le groupe methyle;
et les melanges de composes provenant de toute combinaison de deux composes
ou plus parmi les composes iII, IV, V, VI et VII. 2. Proced6 selon la
revendication 1, dans lequel ledit monomere polymerisable est le N,N-
dimathylacrylamide,< le methacrylamide, Ie N,N-dimethylm6thacrylamide,
I'acrylamide, I'acide 2- 5 acrylamido-2-m6thylpropanesulfonique, un sel
alcalin d'acide 2-acryiamido-2-m6thylpropanesulfonique, le
2-acrylamidopropanesulfonate de sodium ou le 2-acrylamidoethanesulfonate de
sodium ou un m6lange quelconque de deux de caux-ci ou plus. 3. Proc6de
selon la revendication 1 ou 2, dans lequel ledit monomere polymerisable est
pr6sent en une quantite d'environ 2,5 A environ 10,0% en poids par rapport
A l'eau dans la composition aqueuse. 1v    4. Proc6de selon la
revendication 1, 2 ou 3, dans lequel ledit compose alcoolique est l'alcool
allylique, le 2-butene-1-ol, le 2-m6thyl-2-butene-1-ol, le
3-methyl-2-butene-1-ol, I'alcool propargylique ou le 3- 



methylpropyne-1-ol, ou un melange quelconque de deux de ceux-ci ou plus. 5.
Procede selon la revendication 1, 2,3 ou 4, dans lequel ledit catalyseur
est un peroxyde organique ou un peroxyde mineral ou un melange quelconque
de deux de ceux-ci ou plus. 15    6. Procede selon l'une quelconque des
revendications 1 a 5, dans lequel ladite composition aqueuse polymerisable
comprend en outre un agent de reticulation qui est present en une quantite
d'environ 0,01 A environ 10,0% en poids par rapport au monomere
polymerisable. 7. Proc6db selon la revendication 1, dans lequel ledit
monomere polymerisable dans ladite composition aqueuse polymerisable est
l'acrylamide et ledit monomere est present dans ladite 20 composition
aqueuse polymerisable en une quantite dans la plage d'environ 2,5 a 10,0%,
par rapport au poids de l'eau dans ladite composition aqueuse. 8. Proc6de
selon la revendication 7, dans lequel ledit compose alcoolique est l'alcool
allylique et ledit compose alcoolique est present en une quantite d'environ
0,5% en poids par rapport audit monomere polymerisable. 2S     9. Procede
selon la revendication 7 ou 8, dans lequel ledit catalyseur de
polymerisation est l'hydroperoxyde de cumene et ledit catalyseur est
present en une quantite d'environ 0,01 a environ 0,1% en poids par rapport
au monomere polym6risable. 10. Procede selon la revendication 7, 8 ou 9,
dans lequel la composition aqueuse polymerisable comprend en outre un agent
de reticulation qui est present en une quantite d'environ 0,01 a environ
10,0% 30 en poids par rapport au monomere polymerisable et qui est le
N,N'-m6thylene-bis-acrylamide, I'acide 1,1-
bislacrylamido)-2-m6thyl-2-propanesulfonique ou l'acide
bis-acrylamidoacetique, ou un m6lange de deux de ceux-ci ou plus. 35 40 45
50 55 60 65    


