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m xi ng@ he pponprers indicated in Table 1, in the anmounts, {initiator,
tenper & urep nitial and peak). and tj i ndi cat ed._ For [conpari s@n
exanpl es: 53% w Exahpl é Al A|671|33§V\en%ht rafio AME AMP$ copol yn%r,
prepared acf& ¢ing to U S. patent 4,293,427, Exanple 1. N¢ acryl atg and
cationic un|ts|in the polynmer. Exanple B: A 67/33 weight fati o AM &WPS
copefynmer wthil. 48 wei ght percent METAMS crosslinker, pre¢parggd acgordi gg
to U S. Pzt kRt |4, 293,427, Exanple 1. No acrylate unit in fhe @_Iyng. 2
Exanpl e C3 AT/ 43/30 Bei Bht & aQ o QARAMPVDAAGt er paByner. N AMPE i n £he
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EP 9191 980 BL [ERR] . EP 0 191 980. Bl [ERR] -+ EP 0 191 980 Bl Exanpl e
12%Thi s Exarrpl e dem)nstrat es the effectiveness of the polymer of the

present invention as a filtrati t at high tenperature. The
pol ymer of Exanple 9, was addecg oﬁa{%gﬁﬁpgypsum mud with the foll ow ng

conposition: 5 D [err] : 350 m Bentonite

14 :g Rev-Dust 30 g Gypsum 4 g
10 _ Caustic 0.79 g .

Li gnosul fate 1ole o & 0xng RBol bsa-rrplme ® v o &~ 1log
Each sanple was agefl™f ¢r 16 hours at"a Tenper&ture 6f TerT] and“t Hen

cool ed down. The 15} rheol ogical properties and APl filtrate readirg were
taken. A commerci al | eatkexyl methy| cellul ose &an% as, i dentsfied las
" Conparative D, wa® @lis( axan:n ned. STh& rasuﬁsa)f h&eges:as are-shown in
Table Ill1. TABLE B 20~ sanpl e Hot aged

PV YP GELSS: FL Exanple 9 No 7 3

0/ 2 9.8 Exanl 9| o [eLr]. 18 hes. o & & nleo 1 OBl - ]19.8 25
Conpar ative D > No 8 2 T 0/4 9. 4 conpdrative D
[err], 16 hrs. 4 5 0.5/9 47.6 30 ase nud
No 3 Wle ©/ld2 5,564 Page Wdo o dbere],olbwhrfs. 6
9 4/ 14 56.6!35{C ains- 1. A polymer having an intrinsic viscosity of
1.0 to 7.0 dl/g in 1.0{M NaCl and prepared from (A) 2.5 to 45% by i ght
of at |east one unsatwrafed_carboxylic gcig,or its s@gltg 4 B) 5.0

t 0\85% by wei ght of &% [I"8ast one unsaturated sul fonic aC| d or its' salt; (O
2.5 to 15% by wei ghtt off at | east one unsaturated cationic nononer;
0 to 90% by wei ght ¢fsgt |east one unsaturated non- |on| C nononer. 2
pol ymer as cl ai meg i ﬂﬂ(l%l nF1 RavEhgSanSnRifsi Svidcasity ofl 1.15

dI/glnloMNaCIwé?Aponrrer as clainmed in daim1l or 2 prepare
25 to 35% by wei glg of |conponent (A); 25 to 45 40% by wei ght of cpnponent
(B); 5 to 10% by weilght| §f gomponent { O apd A5 o 45%,by weijght} o

conponent (D). 4. Aj}pollynmer as clainmed in any precedlng claimin whjch
conponent (A) is acnylijc acid, nethacrylic
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acidy vinyl acetic acid, allyl acetic acid, 4-nethyl-4-pentenoic acid,
[err]-hal oacrylic acid, naleic acid, itaconic acid, fumaric acid. _
[err]-hydroxyethyl acrylate, [err]-carboxyethyl acrylate. a salt of such an
acid or a mixture of so tw or BR & 483h980nBdunds; conponent (B) is
2-acryl ar;g do 2 Eerr] propanesul foni c acid, 2-nethacry-

| ami do- 21 Hbd-QEd E\e%ﬁkawerﬁrsy'benﬁ i lof th@ PrébentVihartis K lak @Mittfation

acid, a gbh d?%gﬁf aaﬁnbb(@ﬁ&ratares M&}i’é s'ylt\gzeudealtb ¥ rfodlfied Bl Ssuatindd with

met hal | Y hiseofi ®king cafbbsitich:met hacr yI am do 2- hydr oxypropyl sul - fonic acid, a
salt of such an acid or a mixture of two or nore such conpounds; conmponent

(O is dinethyldiallylanmoni @He®| ori de, diethyl di al¥§I"™moni um chl ori de,

met hacryl oyl oxyet hyl -trinmeth eng%ge | anmoni um  net hy;gsshl fate,

net hacryl am dopropyl -trinmeth i um chl ori de, acy y1 oyl oxyet hyl -

trimefhyl anmoni um chl ori de, Q:cryl oyl oxyet hyl -tri yl anmoni um
chl oride, acrylam donet hyI %}@yu]faié’l nmet hyl amoni uns@b ori de,
acryl am donet hyl butyl -t ri net Pplyaisieamnpier chl ori de, ori@agm xture of two or

nore such corrpounds and conponent (D) is acrylam de, nethacr Iam de or
NN- di met h ﬁmh;sammaeagabfor 16 hours at /% tepIPgieire o537 FAfIRER) #nd I‘ﬁ n9pne
wn |n Ie it

SRR R e sf%ﬂ%m”‘fg@?ﬁﬁsa ' BRSCR T P

poI ymerization. 6. An aqueous drilling f448 @ yponprising an aqueous cl ay
§:§§rsion and a polynmer as claimed in any one of Clains 1 to 5. 7. A

gb for drilling a \gahlpld n a suliaragehean fRM mat ¥bn, GELOPri sifhg
circulating into t g fluid
as claimed in daimé6. ExamPEF9 0 191 98%¥0 B1 Eva% é 123 Thi s OBxanpl 8
denonstrates the effect veesof the, present in tion as a
filtrgtion control ag i gh tsé%geﬂ%ﬁl% he po?ymer%g'f Exiﬁ%l e 9, was
addedto a nodified gg,p,ﬁwg},p@ug with the fol I ovmsng cogposi tgigon: [err]
350 m Bentonite 14 g Rev-Dust 30
g Gypsum Comparative D 4 3g5°E016 hrs. 4 5 0.5/9 47.€austic
Q.75 g Lignosulfate 3.0 g Polyner sanple

1.0 gfoEach sanpl e was %ﬁjedmf%r 16 hou¥e at a ténperdPure df1?[erP]4 and then

¢ool ed down. The 15 r 0 di§s and APl fipltrate readipg were
t:aken. A commer ci al h$ i@f thyl:’gggﬂt Use sa?rrple l:’as [ ntlflgé: as

Conparative D, was _ wn in
Tabl el 1. TABLE 111 20 Sanpl e Hot aged

g YPClaimsSELS FL Exanple 9 No 7 3

/2 9.8 Exanple 9 [err], 16 hrs. 4 1 0/1 19.8 25

npar at i ve DA polymer haMdg an intrinsic vi8cosity of £0 to 7.0 dmj # 1.0 M N8l dndGereparediirbme D
[ el’\E) 16 hrid) 2.5 td 45% by vgeight of) ableBst one 4iisaBurgi@d carboxylic acid or its salt; Base nud
I‘%o w40 5.0 to 89% by welgh;/o_[gt least pne 4ng§§@te¢(ﬁ@]fomc acid grdts st 16 hrs. 6

g)
e 471/ (%4&} §$“§g$‘% e ﬂgq{at 'ﬁ\aﬁﬁg\gHﬁﬁa“ﬁ ;ng :gﬁ!ﬁ monom:ﬁsﬁ"é’ vi scosity of

f at least
Agpdlﬂn 53& m viscosity of 1.5 to 5.0 dl/g in 1.0 M NaCl.
] 3. A polymer as clanmed in Clalm lor2 prepared from 25 to 35% by weight of component (A); 25 to
] <5 40% by weight of component (B); 5 to 10% by weight of component (C); and 15 to 45% by weight of
E component (D).

4. A polymer as claimed in any preceding claim in which component (A} is acrylic acid, methacrylic
acid, vinyl acetic acid, allyl acetic acid, 4-methyl-4-pentenoic acid, a-haloacrylic acid, maleic acid, itaconic
acid, fumaric acid, 8-hydroxyethyl acrylate, B-carboxyethyl acrylate. a salt of such an acid or a mixture of

50 two or more such compounds; component {B) is 2-acrylamido-2- i-propanesulfonic acid, 2-methacry-
lamido-2-methyl-propanesulfonic acid, styrenesulfonic acid, vmylsulfomc acid, a sulfoalkylacrylate, a
sulfoalkylmethacrylate, allylsulfonic acid, methallylsulfonic acid, 3-methacrylamido-2-hydroxypropylsul-
fonic acid, a salt of such an acid or a mixture of two or more such compounds; component (C) is
dimethyldiallylammonium chloride, diethyldiallylammonium chioride, methacryloyloxyethyl-trimethy-

55 lammonium methyisulfate, methacrylamidopropyl-trimethylammonium chloride, acryloyloxyethyl-
trimethylammonium chloride, methacryloyloxyethyl-trimethylammonium chioride, acryltamidomethyl-
propyl-trimethylammonium chloride, acrylamidomethylbutyl-trimethylammonium chioride, or 3 mixture
:)f tv:jo or more such compounds; and component (D) is acrylamide, methacrylamide or N,N-dimethylacry-
amide.

60 5. A polymer as claimed in any preceding claim in which the cationic-containing monomer is a
monomer containing a pendant tertiary amine that had been quaternized subsequent to polymerization.

6. An aqueous drilling fluid comprising an aqueous clay dispersion and a polymer as claimed in any
one of Claims 1to 5.

7. A method for drilling a well in a subterranean formation, comprising circulating into the well, during

65 drilling, an aqueous drilling fluid as claimed in Claim 6,
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(A) 2.5 to 45% by weight of at I‘east ‘one unsaturateéed carboxylic acid or its_ ..

- gsatt; 40 (B) 5.0 to 85% by weight of at |east one uns
acid or its salt; (C 2.5 to 15%5%/ Weaght of at | east oﬁ“mmmﬂmmmm IIT
. cationic nononer; and (D) O to 9 at | east ®bne unsatur at ed

" non- i onig, ofger. 2. A polymer as cIa| rred |n Clalml having an intrinsic

- viscosity IR]:‘Els:IEx5mrpQ denibndirdtds ha efedlivbhdsa ol the Polyfepol thiepresas im/eatiorea 3 filtration
Cai m1 @htre) dgemrhigh émperatdie. Tiee fihiiod of Beimgle 9, vhs adsep tnempdified gypagm ey dsgth
40% by vweeé glibwiig coowpsitiemt (B); 5 to 10% by wei ght of .conponent (C); and 15
to 45% by wei ght of corrponent (D) 4. A polymer as éai med in any preceding
claimin which conponent (A) "% acryl Ic acid, neth g'ﬂ I c acid, vinyl :
acetic acid, allyl acetic a ét et hyl - 4- benten0|3@ cid, a- hal oacrylic
acid, maleic acid, itaconic fumaric acid, [erad- hydr oxyet hyl

acrylgte, [err]-carboxyethylcaastidy! ate. a salt of s gn acid or a m xture -
of so two or nore such conpgnseealate conponent (B) - i30g

2-acryl ani do-2-[err]- pr opaneXiMniesisemplaci d, 2- et hac‘r%lg

| am do- 2- rret h I - pr opanesul fonic aC| d st renes ;y g VI n °§L&IJ AN §h
acid, a sulfe ; i f°' 16 ,leiiég ,@‘afgf Z%%Iﬁﬁoéga%lee
met ha_(lsl yThg Pr?tn d sng a ve Eanz ¥é§59§(¥fﬁﬁé§@ res dWH i TaBledl. @
salt of EUERMARC &% ra mx Wo ‘or nore such conmpounds; conponent

(O is dinethyldi aI | yl ammoni um chI or| detasieat hyl di al | yl ammoni um chl ori de,
met hacryl oyl oxyet hyl -trinethy- 55 | anmoni um rretg%l sul f at e,
nelbéer y| ani dopr opy! - t$ammde hy| anmoretiaged chl orfde ryl 68+dxyefhyl -

tri met hyl anmoni UmﬁmWﬁﬂmmew
chloride, acryl am don®®fPe® propyl - t¥Pnet hyl a chl 8fi de

acryl am donet hyl but yl } pn§§ hyl a ghlorisde, of a mpxture;gf two or
m)re(f§uch conpounds; corrponen D i s acryl am de, nethacryl am de or
met hyl acry- | m,atﬁQo 5.Né pol ynes as c?ai medidin argd precedi ng

Elai min which the cationic-containing nonomer is a nonomer cont a| ning a
pendant tertiary aniGuenpsieive Pad 286, tfkmser ni Aed subseqléft to%78
pol ymeri zation. 6. An aqueous drilling fluid orrprl i ng aqu sclay
ﬁespé‘?m on and a pol yR&¥e B9 c| ai red MR any on ai mﬁ[ﬂ2 %Pk'

thod for drilling aguel na eanformatgon QAdPri 5460
¢irculating into the WeTeI'L'u‘](jjurl n?%%e %gl I 1'ing, an aqueous drilling fluid
35 clainmed in damro. 7 EP-0I9T 980 BI Pat ant anspr uche 1. Polynmer mt
[

2i nergsl ntrinsic-Viskositat von 1.0 bis 7,0 dlig in 1,0 MNaCl, hergestellt
us: (A) Glaimsbi s 45 Gew. - % weni gstens einer ungesittigten Carbonsaure oder
hrem Sal z; 5 (B) 5.0 bis 85 Gew. -% weni gstens einer ungesittigten

$ul f oi nsaur 8. b@elvmehhemm mtnr(SE)wsZpﬁtvmféOI@? Cdifg inohArNagbansrpreparerbisom:
jngesat ti gt &N 'lﬂ?h‘cﬂf@r‘%‘sa‘ ﬁH‘" °’¢Y"5P‘§d9 it - % weni gst ens
di he‘é’ounges%’t %teq; § E’%:E ?]aatgﬁ %fﬁé' dca ontd] %s%\}de in Anspruch 1
Heansprucht, Y LR }ﬁ‘% e, 0 dl/gin1,0M
aCl. 10 (ZDA | % 5144 rifd .scés QNSRS 5.6 t/g inhes gresdce! | t
qus 25 bis 3H5A wme%daam{ﬁarmcrsaﬁtmré/a aparbd fldhB52540 363 iy-Wéight bf déaippasanihe 25 o
@B) ; 4 biapwud By Ge\gm%danpdﬁenpmmahtoewtﬁ)zy weigtit dfscobipenefr (Gewand 95 thed45% by weight of
orrponent@n(nb)\enMD) Pol y W e in ei nem der vorstehenden Ans ruche

deanspr ucht 4. fcpolvediae CR ﬁé‘ft’@’ in t§ ac'd "‘e‘hac“/“c
PR ggﬁ:’ AT e
¥ 5%5 ur t@vo aore {lr nﬁ ’(%n [19—2 FO(B hacry
B- Car boxygidavz-methy ﬁBparﬁhtﬂf &I dci® &umr msm@laae sw Wﬂacbwdie a

dei  oder symBhkylS@ina&okte)y @NNsUNSHIR e, h&thalhl‘(ﬂ.ﬂfﬁﬁaQ&H,B&(rB)haaylamldo 2-hydroxypropyisul-
‘7 ryl am dioni2-avis, hyéaprm‘mma ainf apits au e @nixture of two or more such compounds; component (C) is
% Met hacr mmvutnpﬂzlanﬁe f chyintidsy Hteaww}v'é";"smgpﬁq chlgtidey nnetsmm"@vloxvet:wyl;tr-metm
A e t pro ri u ﬁé{:g cryloyloxyethyl-
r |ny: fﬂ: ;Blﬂ'ée n:;;gnnmg] RAUVYRLF ? 8 rgm Eac x’yet zl[‘tn%ethzlggmgmumetc \‘5 aa:trylamldomethyl
7 y propyt- nmbthylammom o | crylamndomethylbutyl -trimethylammonium chloride, or a mixture
of two or more such compounds and component {D) is acrylamide, methacrylamide or N N-dlmethylacn/
lamide.
60 5. A polymer as claimed in any preceding claim in which the cationic-containing monomer is a
monomer containing a pendant tertiary amine that had been quaternized subsequent to polymerization.
6. An aqueous drilling fluid comprising an aqueous clay dispersion and a polymer as claimed in any
one of Claims 1to0 5.
7. A method for drilling a well in a subterranean formation, comprising circulating into the well, dunng
65 drilling, an aqueous drilling fluid as claimed in Claim 6.
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