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60 U.S. Patent 3,490,633, to which reference should be made for full details, discloses a method of
introducing & 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.
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wherein:

R®, R%, and R® are independently selected from the group consisting of hydrogen and methyl; and,
mixtures of | and II.
The amount of polymerizable monomer used in the practice of the invention will vary widely
s0 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 compaosition can be used. Amounts outside this range, however, can also be used but are not
generally practical.
55 Monomers of the above formula | and methods for their preparation are known in the art. In the above
formula | when R! is hydrogen, R? is

60

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 availabie. Examples of other monomers of formula I include
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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 fiuid.

40 A particularly preferred aqueous polymerizable composition comprises about 300 g deionized water,
about 15 g acrylamide, and about 0.6 g N,N’-methyienebisacrylamide, 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.

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
amount of water and gradually adding, to the water, the polymerizable monomer and, if utilized, the
crosslinking monomer to form a first mixture. These monomers may be solids or liquids. If the monomers

50 utilized are solids, it is preferred that they be completely dissolved before proceeding. The alcoholic
compound is added next to the first mixture to form a second mixture. it is preferred that the alcoholic
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.
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,

6o 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 prepate 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.
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about 10 ng‘é‘% @ﬂg Io% ?Sirz regz? lr.éeYWﬁL%ner r duc on arm resu trn ol y
in the ra#Gerda e.a rpy,rod i out "DEr cent GRET RPIUETRE J
pol yneri zabl eThessiowing exﬁﬂirﬂdﬂﬂvrll serve to more comprehensively rllustrate\ﬁkl’dnﬁuﬁes of the invention
pol yner i zath“Un beieg ditegtsd to ckitrirvapedifiv comeounrs ardipeockss sEPPIK abraitionsire ndtlirerslgui®OUS
conposi t i ofMtgreRoypds of the invention. provide for polynerization at the
desired §j ne and to the desired degreeg, Jxanpl es of suitable catalysts are
Or gani C per OXA kRigs Stusshs vite pePlofmedlid Wallii@ i IRdtRuE! ol the pRdderR Reriliell Oper oXi de,
di (tert-butyl Trenexs e} car&e‘tﬂodtrbeljlpst preparing aqueous polyméiﬂablqmﬂmyiltlc@'s legritaikied tee
per oxi de ar‘R!!°‘rV'|'1®r gedietsiper oxi des such as ammoni um persul fate and sodi um
persul f aje. 1'3?% %Wg@éerare chosen so that polynerization is not
| nrtlatecf untqgd QN nmngmb,%@,lyupnmp is in the formation away fromthe well
bore. Such cad.axmysd%? bW bssiuin faaié@niie kel period and are well known to
t hose ski |l | ed®0i0rmItOige evr\tolumihembrutmdmpqw«dec;dlutl@ et nt er vaI of time
bet ween gddi t)ltha’r'f‘gdf“t’?fé Al §Tm bit t he vi scosi t%/ g | horease as
a mani f €St gt j on PoPeBENYHEP PYE ‘fsc?ﬁ""‘ﬁ?é BPUTRSF P “Ra TS “1‘%’“ OfEneco%ove
hydr oper ox. erheI&ﬁo%ﬂ%ﬁ%bl@gomguﬂerﬁ%re‘dﬁﬁﬂd Infb tRré warquh.oﬁmd BRh Pelorlast he
present i nwemsfdred tark kdst hatey Tiovtednsfar wascharried pgeithésan @ nittdgyn-fillet @logerbagn br ibthe
cat al yst uefe@'ﬁferrs'a$ wnﬁweedr"awgév e#ss'f's Umwbemr t'@ QOeasitiops mmseﬂ%ﬁgﬁ%ém'e by

Gl i A p,BatHe wps
A A I

pol ymer | zat | OThe bofife Wetbedts réddOlisualfto ﬁ@ﬁeﬁﬁﬁd lﬂ%ur‘f‘lﬁlti‘nb CRUEDI tiv, is ﬂ@ttﬁhﬁeSd uisgosity as
mangani cy aincebese inthd coropes mgmleflrseebeerve -masnsted-smld/ cauid bv\etPSkadmettmg ﬂhose
skilled 1°nt€tsh@t%ﬁ rbvrt' noribe fah pba olassd dﬁ;ﬂé:f ofuign ¥ gﬁw

which is cgg?yﬁ eﬁﬁnfﬁ\%&%‘;u ﬁge'f't_: a glgrﬁ tlﬁle ins rt?lrl; of :Isc\(:;‘cec:fnet hespl éﬁ
SUCh as @ dhéb ), 38R Today afd asaoi.ryq rMs, B B By VAR

nononer, 1 cdleuldtddsévere earlicinutiajng &ergerhbrgﬁm&qnu mnamwamamrvecaw dadimrexcept when

bi sacrylﬁmﬂdf@acetrc acid is preferably incorporated 35 into the polyner to
produce crossIeARMRLT ARSI P Fhed” T8R cr ossl i nki ng mononer shoul d” be
present in the aqueous conposition in a | ow concentration such as from
about 0.01 to about 10.0 percent by weight of the polynerizable nonomer and
preferabf about 0.5 percent by weight of polynerizable nmononer. An excess

anount of crosslinking nononer will cause gelation. Such gelation creates a
sem -rigid plug rather than the desired viscous but still flowable fluid.
40 A particularly preferred aqueous pol ynerizable conposition conprises

about 30®% g deionized water, about 15 g acrylam de, and about 0.6 g

N, N - met hyl enebi sacryl am de, about 0.05 g allyl alcohol, about 0.025 g

pot assium ferricyani de, and about 0.0010 g cunene hydroperoxi de. The nose
preferred aqueous pol ynmeri zabl e conposition conprises about 300 g dei oni zed
wat er, o
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ily

w

al | yl'®al cohol, about 0.025 g 45 potassiumferricyanide, and about 0.0005 g
cunren® hydr operoxi de. nd Met hods of preparing the aqueous

pol yneri zabl e conposition are known hfg@ iglsed in the art. One
prefegred nethod of preparing the aqggobs pof‘;a/ﬁe |L‘zabl e conposition

abouttlz g acrylam de, about 0.6 N, N -nmethyl ene bisacrylam de, about 0.01 g

conprifses stirring the desired iely anount of water and
gradudl |y adding, to the water, the polynerizable nmononer and, if utilized,
t he ous crosslinking nmononmer to forma first- mxture.

These {nmononers may be solids or liquids. If the nononmers 5 to

50 wutilized are solids, it is preferred that they be conpletely dissol ved
bef ore proceedi ng. “The @Ephoficlir]in compound[ 1S Jadded
next to the first mxtd é}}o mrma ?eb n n“iEtuLe. It is prefer"eu t]hat
the al coholic not _ |® |3 | | nd |b abl#ledlto the firbt

m xt uje in the forrfof” aShe perten ht lagyeous sdl uti ¢n mafe firom

fresh |water. This te¢hmique _ards|n Py [megsur|i ng [t he gesi r ed_agnount
of al doholic corrpOLE‘gld.w ve| 8 | f |a pol yrferi zati on| r&8tlar der
is utillized inthefpclg r mbLe co , iJt ils preferably addeddtio the
secondi 55 mixture 3ndhe [ & ms og i@t by, weight aqueadis| sgljution
made frrom fresh watr. '}'he go| yneri tally%t| i g praferably added | ast
and in the form of {a[0 T percenmtby qugou tutT[on de from(fresh

water to forma final $ixtpre _Sti_r iing |t hg preparjati on of t he

aqueous pol yneri zatil—je*g:mnlp)sﬂ Lilon | i sHed |pr ef esdbl y Wi t hout I
aeration. After the ad@li{ti pn pf the gr adi gnt , whilch i $ pref er abl y
t he pol yneri zation §2 rt-afryst——p0—1th xtiur-g— s thgroughty—rxed and
t he pol yneri zabl e conposidien|is| pu the velll borle and intp the
subt erranean formati ¢re {& bé | rleptlef. ter] Ugeg|tolpreRale the |
pol yneri zabl e conposiltT ¢n pref er bl s flromTabout |2 to|about 5
percent by wei ght potass$ium chliofid rfomichtforide tfoTetucethe
presence of oxygen in-<ghe water aad i I_Lqeaara/ swel|l i gg|clays which
:may be present in the &¢rhhiE b& | &nf |@rlidld s 68| pee anot
_present in appregi ag)% S Aty 59 net us dﬂtd‘lpregare;t he L
‘pol yneri zabl e cappdsits o8 | €| 8 EB 18I\rgdag yi 89 o& od of
‘the present inventi®osa(le Fueolg i |0 cg‘m&g’i sigd tie izabl e
nonomer, the pol ymeri zatidpn Tpfa| Is -he a1 §qrdl|i cgonpol ;
injected through eithet |an]injectio an oytpyt wall a he
subt erranean formatTon. [ The cCONppSI oVTsﬁl ntg tne ST _pé¢r neapl e
portion of the subt egrameah formati nift it _ils,desired that the,
perneability be 5 a§;_§_e§¢d. AL g | h on the aBqvesdescripeB

rafl y li njlected info th 11 to

aqueous conpositi orf; & gpacer| fl lid|i

di splace the mxture fromihel tu

. §
the volume of the spacen fluid util})zed i he {voljung neided o dijspl ace
all of |[the treating fluilds|out @ htso] shiesf PENERI[08 QTLsffive barg el [s£ (795
litres) per vertical f90t (0.B@ 7& D% | Gt pBViak |t b’gitgeqltﬁcﬁ the Wkl | is
then prieferably shut$id |fof @ gef sop=of =t | fe. £105 S SpRgdr 1 igds that| can
be used in the presegtgi rg/arg @| & p21eE! &nofir &n £re%§rt§ag’|d§-acl%§e
brine sgol utions, alk&lg [mefal| | e ospRut Pone (amg &heSTi k@:'rm,‘inpggod can
be used to prevent inttqdu¢tip® p8 ater | §tlogtihe (i qdBici|ng =1 Bafa DE p
productj on wel | 5|9 |S]°|s|s|s|8 s |°

Test
No
1
2
3
4
5
6
7.
8
9
10
11.0
12
13
14

*Not Determined




and thus to increase oil production.or to reduce the perneability 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 oduction, The follow ng exanples will serv
to nore conprehensively ill usgé aéqmﬂoﬁrpﬂm pl es of the invention but in
bei ng di r ek eduits@f heseltestsshow Mat the Gse@OIIP BidsHAEc RRPoHIOT BfeSaqGdoaPEonipdsitions
condi t i oessltesr aftenperion bistimbenid b terdrerature offabouy @SNFAI216KT), it bamdositiaTs theima grékder
Exanpl e ViFcoptySban tae cagtpopiianp shadid aotsepthin ieeigohalc esmpiouase t he net hod of the
present invention. The tests were cgg&rg ¢ out by first preparing aqueous
6t a

pol yner i zahiefes s 2R Sietd f2RGrmza it tAé & ekdnvd 1 Rekebtiitt Bidir@Riviere &HRdQ
dei oni zea aneA0F (10523 and eith8r/a folygnegieatiyh eatdrdbe or drosBIugmg agent, or both, were optionally

N, N' - mriee'idadeinethe glpahﬁnd ble £ompesition. Tiog, Mgcosityi ofhthe praepys i nglymerizable
ferri cySIMREiYpyes ‘i?ﬁ“' 9P 1§ PRYod of ), dpYs. T/l‘il'ﬁﬁ*ﬂés o ihasiesth 98 B B PRI
sol ut’on; and varyi ng anounts of al coholic conmpounds. 30 The

preparation of the aqueous pol ynerizable conmpositions was carried out in a
nitrogen-filled gl ove bag. The aqueous pol yneri zabl e conpositions 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
conpositions prior to sealing the test bottle. 35 The test bottle had a
vol une of about 325 m and the top of the bottle was seal ed using a
porcebai n plug equi pped with a TEFLON seal. A heavy netal spring was
utilized to seal the plug onto the bottle. Each bottle to be tested was

pl aced, after sealing, in an oven heat to [err] The bottle were observed
visually to determine the punp tine. Punp tine is the time a viscosity
increase in the conposition is first observed. The increase in viscosity
coul d be observed by inverting the 40 test bottle or by timng the fall of
a glass bead or marble placed in the bottle. Solution viscosity of the
aqueous pol ynerizabl e conposition was nmeasured using a Brookfield Mdel LVT
vi scgpeter. The bottles were cooled to roomtenperature before being opened
to permit the insertion of the visconeter spindle. The 3 day, 3.8 day, 7
day and 9 day viscosity readings, fromwhich the percent of 24 hour val ue
was cal cul ated, were carried out using the sane spindle and rpmas the 24
hour ,yiscosity readi ng except when 45 noted. The results of these tests are
shown in Table I|. 50 55 60 65 6

40

50

55

60
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Mt the use.of the alcoholic conpounds in the aqueous conpositions
regulted, after a period of tinme and a tenperature of about [err] in
fposi tions having greater viscosity than the conpositions that did not
contain the al coholic conpounds EFEX1@0#06 BY series of tests were
pe#forned I n the sane nmanner as Exanple | except that the tests were
carrled out at [err] and either a polynerization retarder or crosslinking
agent, or both, were optionally included in the aqueous pol ynerizable
conposi tion. The viscosity of the aqueous pol ynerizabl e conposition was
nmeasured up to periods of 30 days. The results of these tests are shown in

Table I'l1. 10 15 20 25 30 35 40 5 50 55 60 65 8 EP_0180 406 Bl [err]
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EP 0180 406 B1 O [err] EP 0180406 Bl Clains 1. A nethod of treati ng_.
subt erranean formation which conprises contacting said formation with an3
aqueous polynerizable conposition conprising: 5 (a) at |east one

pol yneri zation nmononer selected fromeither: [err] wherein [err] is
hydrogen or methyl: R2 is an aER®/10:180406uBthaving 1 to about 4 carbon
atons; and, Mis hydrogen, ammonium or an alkali netal; or 15

R5 [err] | wherein J[err] and [err] are

i ndependent |y each hydrogen or methyl; or any mixture of | and 11; (b) at
| east one pol ynerization catal yst having a |l atent period; and (c) at |east
one al coholic conpound, present in an anount of from about 0.01 to about 1

percent by weight_of total said nononer, and selected from 30 [err] 55
wherein J[err] and Jerf] are each |ndqpende tly hydrogen or nmethyl; [err]
60 wherein [err] is|{ky@drogen or |nmethyl|; and]any nj xturés{ of conmpounds from
any conbination of {@|or nmore of I, 1V, V, VI, and VI|. 2. A nethod
according to cl ai p L werermsdrd po'rylrern_oul OTTTFOTTOTTEY | S
N, N- di met hyl acryl & @e met hactr']yl amlde, ,, Nt di rretlhyl mst|hacr yl am de,
acryl am de, 2-acry am flo- 2- net IpropcnesuHonlc acid, an alkali netal salt
of 2-acryl am do-2=3 ,tw..L.Lprspane Stotrt-e—acte—soth um
2-acryl am doproparesig [ onat e %5 or g,oci um 2 acrylwa Eft hanesul f onate, or
any mixture of twg pg frore thetgof. & EP|0i8040 A met hod accordi ng
toclaim1 or 2, feln said pdlynerilzatiop pono IS _present in an
anount of from abgut £215 to aboyt 10.0Q percent by ight of the water in
t he agueous corrpos’f,l Pon. 4. A hgthod gccorlding t& ¢lairh{l, 2 or 3, wherein
said al coholic coﬁapbﬁnd is allyl|l al cohol, 2}{butef® 1-01
2- et hyl - 2- buten-gpl.,,, 3-methyl-[Z-buren- 1.0l prgp al cohol or
> : ~ = 4
3- et hyl propyn-1-@ | o any mektjur e cof| 5 LVWE nor & 4 her gof .
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hod according to claim1, 2,3 or 4, wherein said ﬁmﬂm [

peroxi de or an inorgani c peroxide or any m xture ﬂﬂ"’ﬂﬂﬂg“"l
6. A nethod according to EpPi@®80 406 B1Wherei n s&i d agueduss *
pol yrre'rji zabl e conposition further conprises a crosslinking agent which is
present in arfl@®bunt of from about 0.01 to about 10.0 percent by 10 10

wei ght -of the P! ¥REhbsdbig ORI hean formfligFAdorRSi Sl dndlink % lofhaiod with an
wher ei n sai d RANEBsIYrReH-AtN cofpbiTRcomprisiigl d agqueous pol yneri zabl e
conpositionR i s &tatitaamind@olamerizatiintnamomerselectedsfrgon eient i n sai d aqueous

pol yneri zabl e conposition in an amount in the range of fromabout 2.5 to
about 10.0 percent based on the wei ght of Her in said aqueous

conmposi tion. 15 8. A nmethod accerdi gu.d-¢-sl-a2mgo/ m Wherein said al coholic
conmpound i$, present in an anount of about|| 0.5 per c8nt by weight of said

pol yneri zation nonomer. 9. A nethod accor@bng to claim7 or 8, wherein said
pol yneri zation catalyst is cunene hydroperoxide and said cafalyst is. .
present in af'y '?u‘iﬁg}fgmgrﬁ'(‘)ﬁﬁ 'ggf@y;&%;,ﬁ%ﬁ'v[?"%'m haying 5%%0"5{’;% caﬁ%’"v?éolmgsh?ndoy 'S
t he pol ynerj Z8t 1 8N AoNoner. 2 M0, A nethod accor di ng to claim7, 8 or
9, wherein the aqueous pol ynmerizable further Rbnprises from 20 about 0.01
to about 10.0 percent by weight of a crosslinking agent which is present in
an anount of the pol ynerisation nononttr &hd=shich is

N, N - net hl enebi sacryl am de, 1, 1-bis(acrylam - 2-met hyl - 2- propanesul foni c
acid or bisacryl am doacetic acid, or any mxtjure of two or nore thereof. 25
Pat ent anspruche 1. Verfahren zur Behandl ung ei-m8r unterirdi schen Fornmation,
bei demdie Formation mt einer wblrigen, po\l%mari si er baren Zusanmenset zung
i n Berdhr unfg gebracht wird, die enthalt (a) ni gstens ein

Pol yneri satl onBerd®RYRE and REUSgiataBh dentBlUscteidwigelesr methyl; or any mixture of | and |l;
3300HI. Rib)-a0east phedly8E@BzalibrBéatalyst having a latent period; and

| {c) at least one alcoholic compound, present in an amount of from about 0.01 to SboeHlé) W?tﬁy

R \asser st of M348 R 8aR Moreser 2apdbselscisd "AMky | engruppe nmit 1 bis 4

Kohl enst of &t onen, und M WAsser st off, Arrrmn(i)umg’_gh%{4 ein Al kalinmetall, oder
40 R5 11. CH2=C C=O N -R3 50

R4 worin R3, R4 und R unabhdWgi g vonei naEderI jeweils Wasserstoff oder

Met hyl sind; oder eine Mschung von | und .~ (b) wenigstens einen

Pol yreri satsfonskat al ysator mt einer Latenzzeit; und 55

o] CF‘bOH
V. | l | I '
40
(o) CH20H
45 V. I ll

RE R8

50
Vi, >C=C—CH2OH
A

55 \wherein R¢, R7, and R are each independently hydrogen or methyl;

R*—C=C—CH,OH Vil

g0 wherein R? is hydrogen or methyl; and any mixtures of compounds from any combination of two or more
of ili, IV, V, VI, and Vil. . . .

2. A method according to claim 1, wherein said polymerization monomer is N,N-dlmethy|acryl_am|qe,
methacrylamide, N,N-dimethy!methacrylamide, acrylamide, 2-acrylamido-2-methylp_ropanesulfomc 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.
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60 65 12 EP 0 180 406 Bl (c) wenigstens eine al kohoMl!I ﬁu "nﬂﬂw 12
ei ner Menge von etwa 0,01 Gew.-% bis etwa 10 Gew. - % bd ! LY,

Gesant gewi cht des Mononeren, ausgewdhit aus: 1, 'f 5
0 LCH2 Hec L1l

OH-r y 70 s EP 0180 406 B1 O
OH 3. A method according to claim 1 or 2, wherLeMstéolQnquaq;'g Q\gﬂm\én resentin an a t
11 20 RO6 oPfeom atoitt 2.5 to aBBut 10.0 percent by weight of the-wateria th¥laqueous corriosn CRY O"__ R ¢

7 30 worin R6Aniethod agior@Bg torvieivin & A gf Hwheaeie saibataibolic c@vmuhdis M&mn@.tzm‘ufenoder :
Met hyI Si ﬁdnetl'RgZ @gﬂ\_mmmyl -2-buten-1-ol, propargyl alcohol or 3-methylpropyn-1-ol, or any mixtyfelof 35

worin R WTEEIET ode o M BERASR U, RS B nLS

j eder Kormpirgadd mnmm& Im@ terﬁor Feo bindungen
VIT. 2. Verfalareeahdbsbording pr datms 1 to blachereirsagicdqpsuz ebwdﬂa&bble ekahposiieion further -
Pol yner i saemnsises-avinesslinking pg emwfﬂnhmrwmamwmtpf fromtmepw:amwﬂ 0 percent by

N N-Di mﬂgh ftﬁﬁ\%dv‘ﬁ:@(ﬁr?imon'g l am @tf o menzatmn monomer in said aqueous
met hyl pr OBQ% zgﬁ?@ §t|onei Ll’a%fa% Jn% ni resent in said agueous polymerizable
2- Acr y| amcslapoditi®in aﬁfoorﬂarnﬂﬁ nb® BISFeIAT SboutNBd fol 285t 40.0 Abkcent based on the weight of
Acryl am depteoipanid sglebaatmpoddimhr i um 2- Acr yl am doet hanesul f onat oder el ne

M schuntf aus® é\m‘h%d@Pfdm e c'ﬁmés@wrwm at*mhm'g e9royed is greseqpin R ARt pfAEPut "

ANnspr uc h 2 5@§ meﬁgvnvggg@ ng.to ‘g% %é‘g rem %{ﬁguo§ catalh st is cumene hydroperoxide

10

Pol yneri sgkd e r&semt!] n @A GelBntSyWeightBge von
etwa 2,5 Gevmer%tbhsndabma 10, 0 -% bezogen auf das Gew cht des Wassers,
ent hal t@n i S10. A ehBthod accatdmg/brcfamh?,@nr !Mmt'renAm@ nwhs dolyrerigiefurher @atQumhom 2

gekennzei EMYERD? 'aa?Bmﬂﬂ%Oa? f agEpsslink iy |na :
g &t Ey: g?ﬂgmgﬁfom f§£ ﬁ;&lch :R%Eag et le lsa M gimémlgngme yl

25 Patentanspruche :

1. Verfahren zur Behandiung einer unterirdischen Formation, bei dem die Formation mit einer
wiélrigen, polymerisierbaren Zusammensetzung in Berithrung gebracht wird, die enthélt
{a) wenigstens ein Polymerisations-Monomer, ausgewahit aus entweder
30

0O H
L
. R -C—C-—N—Rz—SO M
35 CH2

worin R' Wasserstoff oder Methyl ist, R? eine Alkylengruppe mit 1 bis 4 Kohlenstoffatomen, und M
Wasserstotf, Ammonium oder ein Alkalimetall, oder

40
RS
L CH2 =C
_ 45 |
=0
|
50 . R4
worin R?, R* und RS unabhiingig voneinander jeweils Wasserstoff oder Methyl sind; oder eine Mischung
von | und iI;
{b} wenigstens einen Polymerisationskatalysator mit einer Latenzzeit; und
55
60
65
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1-ol od'r eine M schung aus zwei Epeomoslls$er Ver bi ndungen |st 5.
Ver f ahren nach A ekennz nep,,

Gt afysa of o e ot End B e el e O BT e e
M schung aus zwel oder mehr di eser 50 ungen 1 st. 6. Verfahren nach
ei nem der AnsprOche 1 bis 5, dadurch geéennégqi_gnet, dal die w arige

pol yneri sf erbare Zusammenset zung ferneg tzungsmttel enthalt, das
in & ner Menge von etwa 0, %1 Gew.-%bisg et}g 10,0 Gew. :% bezogen auf das
Gewi,cht des Pol yneri sati ons-Mononers, V anden ist. 5S 7. Verfahren

nach Anspruch 1, dadurch gekennzei chnet, daB das Pol yneri sati ons-Mononer in
der w ari’den pol ymeri si er baren Zusamrenset zung Acrylamd ist und das

Monbner in der wbirigen pol)é/mari si er bar ShpPtnset zung in einer Menge im
Berei ch von etwa 2,5 Gew. bis etwa 1d}0 ffew. - % bezogen auf das Gew cht
des Wassers in der wa~rigen Zusamrenset , enthalten ist. 8. Verfahren

nach Ansp¥uch 7, dadurch gekennzei chnet, daB di e al koholische Verbi ndung

Al | yl al kohol 60 ist und die al koholische Verbindung in einer Menge von
etwa 0,5 Gew. -% bezogen auf das Gew cht S byneri sati ons- Mononers,

vor handen ist. 9. Verfahrew.nach Ansprugh odér 8, dadurch gekennzei chnet,

daB der PReol yneri sati onskat al ysat or Cuno operoxid ist und der
Kat al ysator in einer Menge von etwa 0,01 Gew. -% bis etwa 0,1 Gew. - % bezogen
auf das Gew cht des Pol yneri sati ons- nomegs, vor handen ist. 65 10.

Verfahren nach Anspruch 7, 8 oder oR dadui‘ch gekennze| chnet, daB die

WABr i.ge pal yneri si erbare 1?m --'- \QJ I(H 11111111 1M EP 0 264
982 BI Zusammenset zung ferner ein Ve}n'é zungsa'ttel enthalt, das in einer

Menge von etwa 0,01 Gew -% bis etwarl0, 0 Gew. -% bezogen auf das, Gewi cht
des Pol yneri sati ons- Mononers, vor handen ist und NN Methyl enbi sacryl am d,
1,1 -Bis(gcryl ani do) - 2- et hy I - Eropanesul fonsaure, Bisacrylam doessi gsaure
oder ei ne MYSERANE YEF ZV@Par@H’é’P sipmer iawslnWasserstat RYRT AGEW' gt

Revendi cations 1. Procede de traitegent d ﬁ formati on souterraine, Ie%uel
conprend |a mse.en contact de Iad' € fg_ﬁ%p on avec une corrposition

agueuse p3g| ¥vorm abslseerstg E?tﬁﬂtst ufn "?f) @r%%%ﬁ%?gs gecper EE mbination von zwei
pol yner i sabigg, Ghar 3 vBaiaa V, Vi \'Xi

|1 OH2 R etani VRardérOnEen Antpysth 00 Gatarch Lekedn@icRAMR CalRiad) PhigmeriBatioR-MBAomMER N,N-
groupe al kylbimehyeeehmidie Nethecd/lantid) mes NeimaaylipermasrylenidM éealatidin ZAdykenido-2-
d' hydr ogene, meghy! W@"&m Rin Afkplimetalippizrer éﬁcr&prgggp-pwetwmropanesulfonsaure, 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, da? das Polymerisations-Monomere in
der wairigen 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, dal die alkoholische Verbindung
Allylalkohol, 2-Buten-1-ol, 2-Methyl-2-buten-1-ol, 3-Methyi-2-buten-1-ol, Propargylatkhol, 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, daR der Katalysator ein
organisches Peroxid, ein anorganisches Peroxid oder eine Mischung aus zwei oder mehr dieser

50 Verbindungen ist.

6. Verfahren nach einem der Anspriiche 1 bis 5, dadurch gekennzeichnet, daB die wildrige
polymerisierbare Zusammensetzung ferner ein Vernetzungsmitte! enthélt, das in einer Menge von etwa
0,01 Gew.-% bis etwa 10,0 Gew.-%, bezogen auf das Gewicht des Polymerisations-Monomers, vorhanden
ist.

55 7. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da das Polymerisations-Monomer in der
wéaBrigen polymerisierbaren Zusammensetzung Acrylamid ist und das Monomer in der wiRrigen
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 warigen Zusammensetzung, enthalten ist.

8. Verfahren nach Anspruch 7, dadurch gekennzeichnet, da3 die alkoholische Verbindung Allylalkoho!

60 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, daf der Polymerisationskatatysator
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, dal3 die wélirige polymerisierbare
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|
40 0 CH2 Q_wfa ensetzung ferner ein Vernetzungsmnfe?H thait, Xas in einer Menge on a 0,01 Gew.-% bis ;

OH 60 R6 ein&Krigehun
groupe mét hyl e R9- C=- C- CH2CH VI
14 EP OfB‘Gﬂ’BG’“S'is RO etant un atone d' hydrogene ou | e groupe nethyle;
l'es nel anges 08, CUTRY 5 erRh OV R A mafish doGidirdind RETH B praHa 151is 8K YorkRRITMOSEHS
pl us parm idrstioh QUERAUHE Sompokitior aduedde pdlyméisabld domprenarty oced6 selon | a

endi cati ¢h 1, (aldansoinsagumainoingre ipblyménsebtechoisprarypirer i sable est le N N
thylacryl am de, < | e methacryl amde, le }zE%dlnethylnﬁthacrylan1de

alin d acide 2-acryi am do- 2- n6t hyl. pr epaoe
cryl am dopropanesul fonate de sodi um ou lle 2- acryltam doet hanesul fonate de
i um ou un nBl ange quel conque de deux deCkaux-ci ou plus. 3. Procé6de

on la revendigal).ofl, hoRY ahydrStARS of RYrSpe hidtf;  BPGaNE 0B MEPRAE SRRl G £
Sent en ungtoﬂl@%&htdalﬁkﬁn Ea\éghpﬁi.%e%ﬁ A ; :
'eau dan® | a conposition aqueuse. 4. Proc6de selon | a

endi cation 1, 2 ou 3, dans | equel I ed| t conEi)se al cool i que est |"al cool
t

RS 11. G2 =C N -R3 | 30 R3, R4 et Rs etant chacun inde ijm,’”m
me d' hydrogene ou un groupe nethyle; ou un nbl ange quelc
(b) au mbins un catal yseur de pol ynerisation ayant une periode de

ence; et (c) au noins un conpose al coolique, present en une quantite
nviron 0,01 A environ 10% du poi cEP:iSzcucbaz rBhonere total, et choi si

,0 Gew.-%, bezogen auf das Gewicht des Polymerisations-Monomers, d"n ist und
Methylenbisacrylamid, 1,1-Bis{acrylamido)-2- methyl -2- %panesulforﬁgur Bisacrylamldoesmgsaﬂ}e or
B%orﬁiv&nbdeﬁhalﬂ'mser vdepandentsent un at one d' hydrogbne ou

| "acide 2- 5 acryl am do-2-n6th r opanesul f oni que, un sel

I2nkgu l e

VARDGBREDId gldlipd naBniid bod Sn patal AiGPR@IL

lique, |le 2-butene-1-ol, |le 2-n6thyl-2-butene-1-ol, le
t hyl - 2- but ene- 1-ol, 1" al cool propa‘r*gquFlgee? ou le 3-
C=0
N-R3
L

R? R* et R® étant chacun indépendamment un atome d’hydrogéne ou un groupe méthyle; ou un
mélange quelconque de | et Il;

(b} au moins un catalyseur de polymeérisation ayant une période de latence; et

{c) au moins un composé alcoolique, present en une quantité d'environ 0,01 a environ 10% du poids
dudit monomere total, et choisi parmi

w o 0Y™
V. _ EiB/C"&OH
v. C]/CH.zOH

RE R8

N |
/C = C—CH2 OH
R

R®, R7 et R® étant chacun indépendamment un atome d’hydrogéne ou le groupe méthyle

VI,

R—C=C—CH,OH Vil
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met Fg « -ql, ou un nelange guel conque de deux de ceux-ci ou plus. 5.
Pr oced | a revendlcatlon 1, 2,3 ou 4, dans quuel | edit catal yseur
est un mxyde or gani que ou un per qg u un mel ange quel conque
de deu ceux-ci ou plus. égh "une quel conque des
revendi Clti ons 1gssednt ukl®Bme ha@mﬁdené adletgeou@@maﬁsubtétm REHAGSESR cBRbYsBE proGerbrhtale

conpr endf" en oubmecombma e diex GoatpbeEs blablus)parmms ®8tp0¢5 Elswnv Vea Miine quantite
d' envi r of 1 A efmqe%ﬁe'm) 'T)%"E’H" 'Gﬂ."db 'ﬁﬁ‘ s PRty f'sab‘e e lo NI
d thy t! mj acide
pol ymeri: ab l e a?ﬁamld %Q@ ul que acnzHe‘T:Z-a i%\ % y gﬁ%iersulfomque
mononer e po I?r@? faﬁa @essam% lez aQrQIaﬁ'lﬂH&H efayem%s Gurbbiange
| "acryl am de abeldoﬁ(iuetdemﬁmbtﬂ( d26id pipg. esent dans | adi te 20 conposition
aqueuse pol ymer i3 Bigbédé estonimeeveandiaation § eu 2l ders ldage! o ngenqwemmlmnsaﬁleEmaréi@t e)%ne

par rapport ag“3jj fon 2%5éaaﬁv'cpazr?§° *HAiPpids B3g epeposig
o T kg R g s e S e T
allylique et b cRR b9 L(guan env

0, 5% en poi dS pas Pﬁo@éﬂpwdn laddﬁhnﬂlcdt’bmoﬂm’dﬁ 4pﬂ Mé&i}éllsﬁlbhﬁ!yseﬁﬁst un per@xydE’m@crede ou
sel on | a r evendiperaxvide mingraben 81 mdems qu o@le dﬁééﬂtde@wxa:i ysréuﬁr de

pol yneri sat i%n e% "op gjvﬁgﬁ'éa‘\gt's 1 &8 érgég ition aqueuse

present en Unén ermgb;iéimdgjj?en? I l:lbaﬁErTD ﬁjﬁ%E?blﬁ gbl!fd/%sgnﬁ en L(I) ed;ganb nvnron 0,.01a

poft
au nononere pol yﬂﬁ?'rbc‘é&bls@on rev n®Nedus! re&veﬁuibﬁa’élmn%nsﬁneoaw ladite
dans | equel | soromms{iosishucnse aqlwberiseblpc:ktyl‘rarwa&add et Eopnanachéenesd Ulrésent Ldeng Jatite

de reticul ai G?f“ F'O'eaque es'é@)@"setﬂe em@equmteuqaes 18 'plagr 4 enyinon(R. 04 10:0 e Rgr rARpQIt au
10, 0% 30 en pBP&; Pj%gfde ?@nﬁgﬁven Lcat on. gdan Fée&WeXn ol;rnlpg llc%ol%nt:e &W alc%gltallyllque et ledit
Gln

N, N' -6t hyl en%orpbo%e giedoi tﬁargs frése “d’environ 0,5% en poids par rapport audit monomére
bi sl acryl am depiyRénsgiiay! - 2- pr opanesul fon| gue ou | "acide

bi s-acryl amsdoac®tRrepies saban lanrepdikiaaige 7deu dedansdiequse tadit ccatameup ldel poly BiBriséfion] Bst
50 55 60 65 Ihydroperoxyde de cumeéne et ledit catalyseur est présent en une quantité d’environ 0,01 & environ 0,1% en

poids par rapport au monomére polymérisabie.
10. Procédé selon la revendication 7, 8 ou 9, dans lequel la composition aqueuse polymérisable
comprend en outre un agent de réticulation qui est présent en une quantité d’environ 0,01 & environ 10,0%
3o en poids par rapport au monomére polymérisable et qui est le N,N'-méthyléne-bis-acrylamide, |'acide 1,1-
bis{acrylamido)-2-méthyi-2-propanesulfonique ou V'acide bis-acrylamidoacétique, ou un méiange de deux

de ceux-ci ou plus.
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