EP 0 218 351 Bl Description U S. Patent Specification US-A-3,928, 196

di scl oses the use of a copolynmer of 2-acrylam do-2-nethyl- propyl sul phonic
acid (hereinafter-"AMPS') and acrylic acid in inhibiting scale. 5

Publ i shed Eur opean Patent’ Speci f i %ﬁt"l%ﬁﬁb BA-0 089 654 di scl oses copol yners
of 2-acrylam do-2- nethyl propyl phosphonic acid (hereinafter "AWPPA") "and
acry m 9& t;@,&ryl ic acid as scale inhibitors. Published European Patent
Specification EP-A-0 132 630 discloses inter alia polymers containing the
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acid, have been used to condition water containing scale-forming compounds. For example, see U.S. Patent
Specifications US-A-2,783,200; 3,514,476; 2,980,610; 3,285,886; 3,463,730 and 3,518,204,

The present invention provides a polymer having an intrinsic viscosity of 0.05 to 4.5 di/g, in 1.0 M NaCl,
prepared from 35 to 65%, preferably 40 to 60%, by weight of acrylic acid or methacrylic acid, preferably
acrylic acid; 15 to 45%, preferably 20 to 40%, by weight of 2-acrylamido-2-methylpropylsulphonic acid

45 (hereinafter "AMPS™) or 2-methacrylamido-2-methylpropylsulphonic acid, preferably AMPS: and 15 to 25%,
preferably 20%. by weight, 2-acrylamido-2-methylpropyl phosphonic acid (hersinafter "AMPPA") or 2-
methacrylamido-2-methyl-propylphosphonic acid. Terpolymers are preferred. AMPPA may be prepared as
described in U.S. Patent Specification US-A-4,526,728.

It has been found that polymers of the present invention are effective corrosion and scale inhibitors, in

. s¢ particular, in inhibiting calcium phosphate and calcium carbonate scale. -

The present invention also provides a method of inhibiting corrosion and the prempltatlon of scale-
forming salts in an aqueous system, comprising adding to the system at least 0.1 mg/ and preferably 1 to
100 mgA of a polymer in accordance with the invention.

The phrase "scale-forming salfs" includes but is not limited to calcium carbonate, calcium sulphate,

. 86 calcium phosphate, calcium phosphonate (including calcium hydroxyethylidene diphosphonic acid}, calcium
oxalate and barium suiphate.

Calcium phosphate scale is a particular problem at a pH of 7 to 9. The polymers used in accordance
with the present invention were surprisingly found to be effective at a pH 7 to 9 and at temperatures ranging
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pages 535 to 536 (May 1940); and U.S. Patent Specifications US-A- 2,358, 222
and US- A-2,539, 305. 35 Ceneral ly, sequestering takes place at a wei ght
ratio of threshold active conmpound t 0gpGPd48-g59'@Yi Ng cation conponents of
greater than 10:1, depending on the anionic conponents in the water.
Threshgl d i nhi bi t| on usually takes place at a weight ratio of threshold
act i "corrpoumdx dwosswal e-form ng cation conponents of |ess than 0.5:1.0.
Certai n wat er - stheudlysersaif shednvarition mey bedirergret v sixirgai monemerg, rpfesehhsin the piegende of
f rom acr yl aniafeseagvitabicitiatiri Anyf@e-radicl dhitiatormay breusad. (Rseraplasdnalide pdrexides apmipitiators and
contai ni ng sdedos-ygems- nide COIYMEURTEPS. cho?'SOe&%lWﬁP'éd paedechemically. Bip caferred catalysts are
Speci f i cat F orPedives.pasoifategand yapgures3ofammonivrg - persulpitte BNE(en 230 HYs indfiglr. suchseg $.27apgbis-
and 3, 518, 20424¢ﬁ@th¢'r"e'§%‘?ﬂxy‘{a}?@é¥fﬂq)on provi des a pol ymer having an intrinsic
viscosity of 0.8 paymerizatien 7"@3’ bp FonpugedPINER (7t éﬁS‘ﬁWéﬂ POCRAIe8,5Or: Ragpieqin solution,
preferably 4GUtR§™IRGopul eWé "ht of acr I |c aC| d or methacrylic acid .
preferably acp%ﬁe creactioy 5“??‘ o (ill, gengrgly, o r‘g #10 gpd 100ﬂ(3
2- acryl am O S % nﬁ)gé ﬁl yd C ar WGltotC ?’Ifté)uh% ?V:eqlfg A X cau:ztlone )
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particul ar, iivetidhl b lrtfigic “RESSInUSToRN 86 P.0Si0es. 52 Prbiefddly(0 21151205201/, 0d &b ®1 SHBidi hloride
The present iAvRGbd 6iNa 23 San@i GbbeldiR® capiliBt wsesheddr). i nhi bi ting corrosion and
reci pdot at i te milynesabfethe fpaasent rgersiod tnay Iba waed Ocbebingtios wdth ether salpinhitdtora din
add g t 0 t heasiysdrgmosphorates)sir wih dihengdriosiamidhigtosf@mpatitwar,kint)o 100 ng/| of a '
pol ymer i n accoTmdolioeing/Exampte diustrate ¢hetinvention. Tledaip Bxaaples bisecdmparkive detmag sal t s
includes but is not limted to cal cium carbonate, calcium sul phate, 55
-cal ci um phos EXAMELESCHANP @m phosphonat e (i ncl uding cal ci um hydroxyet hyl i dene
di phosphorésc aci d), cal ci um oxal ate and barium sul phate. Cal ci um phosphat e
scale is a partPabmesy ohpisxanies ware pradeged oyt Gixigg "1?16‘015{9! figalggsBTeply 1. in the
accor dance V\nat”ﬂ”'lt%'lé"'ﬁﬁ SeeRttraiony ioijl; terppefpiyes ang arpreg ripdig y‘ef'B agfaeftrerx pyas purged with
ef fective at "§ogaq ¥ o8 @"“énﬂ’eai""’?%ﬁfﬁ%rdﬁf"lﬁe%" ngengtat degl138d Jiae) cqgponents
from0 to [ el HE DN LTI YP the invention may be prepared by nixing
the nononers, preferably in the presence of a free-radical initiator. Any
free-radical initiator nay be used. Exanples include peroxides, azo
initiators and redox systens. The polynerization my also be initiated
photochem cally. The preferred catal ysts are
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5 sodi um persul fate and ni xtures of ‘armonium persul phate and an azo type
initiator, such as 2,2'-azobis- (2,4-dinethyl-4-nmethoxyval eronitrile). The
pol ymeri zati on may be. conducted b an{ of a variety of procedures, for
exanmpl e, in sol ution, suspension, >él!?Lﬂ 18351 &l si on. The reaction
tenperature is not critical. The reaction wll generally occur between 10
and HFr], 10 preferably 40 to [err]. It is generally inpracticable to
carry it out bel ow raomteFoeraturg because the reaction is too sl ow Above
[err], the nol ecul ar gi ght. of thee«polynmer tends to decrease. The reaction,
depending on the tenp&fatuPe, usudfly takes from1l to 12 hourss« Measuring
for regi dual nononer wgll verify when the reaction is conpl et The pH of
the reaction m xture d percentage of solids in the raction rﬂxture are
not critical. The pH i@ 15% usualdy in the range 3.5 to 9.0 awd the
preferred percentage soMds is® to 50% by weight. The nol asul ar wei ght
of polynmers is difficult tQ, measur accurately. The polyners &e, instead,
usual | w identified by:%ntrinsi c viscosity. The intrinsic viscggsity of the
pol yanphol yte is criti®al i*h the pTesent invention. The intringic viscosity
should be 0.05 to 4.5, preferably 0.5 to 2.5 d/g, in 1.0 M sod®um chl ori de
(measured on a 75 Canmgjn Ubbel ohde .capillary visconeter). 20 = The
pol ymers of the presei® i n&ntion @&ny be used in conbination t h ot her
scale *nhibitors (in rti &l ar, pMosphonates) or with other corrosion
inhibitors (in particear, zinc). The follow ng Exanples illusgrate the
i nvention. Certain Exanples give conparative data. EXAMDLES 18ND 2 25
Pol ymers of the exanpl gs wer@ qroduceagaby m xing the mehoners ondicated in
Tabl e %Z, in the amounty], sPtigs cogctration, initial & enper dBures and pH
i ndi-¢at ed. The nononer&ini x W pur@edEwi th nitrogen for, one haffr. The
sol vent was dei oni zed ters &he ieit®mator was added a t he -c®nponent s
allowed to react for OUt & Pourse 3@ 35 40 45 so 5B
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AMPS = 2-acrylamido-2-methylpropylsuphonic ac
AMPPA = 2-acrylamido-2-methylpropyl phosph
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EXAMPLES 3 TO 7
55 Various polymers were screened for thrashold inhibition of calcium carbonate and calcium phosphate.

Stagnant flask fests were used with solutions stored for 24 hours at constant temperature. The standard test
conditions used were as follows:



EP 0 218 351 B1 [err] [err] [err]’45 50 EXAMPLES 3 TO 7 55 Vari ous

pol ynmers were screened for threshold inhibition of cal ciumcarbonate and.
cal ¢i um phosphate.. Stagnant flask tesigp g¥gesfggd W th sol utions stored for
24 hours at constant .tenpérature. The stan ard test conditions used were as

foll| ows: 4 EP 0 218 351 Bl Cal ci um Cal ci um Car bonat e
Phosﬁﬁﬁte 5 Cal cium ny/| c 200

200 Bicarbonate, ngy/l alciuggg phospFateivmy/ |

.- .9 pH Carbonate Phosphate

8.0 Tenperatu [err]

60 5 Calciuﬁ 48% flasks were useg ?or each testzogne for a

control (no inmtﬁlcaqbamdtenemgyih t he pol yne600The 15 per.,cert=i nhi bition
was deternlned b 1 equation: [err]_Percent Inhibitjgon 20 [err]
wher e: Wlﬁ&k?plf anp %

[err evefl est species Initially; [err]=1&vel of test
speci es at end ofPREontrol test; and ST = | evel oB.®est species 8.5end of
i nhi bitor ¥Pest. Temperature, °C 60 60

Two. flasks were used for each test; one for a conirol (no inhibitor) and one with the polymer. The
15 percent inhibition was determined by the following equation:

T c
Percent Inhibition = - x 100
oo | s
_ I C
whare:
25 S, = level of test species inifially;

8. = level of test species at end of control test; and
St = level of test species at end of inhibitor test. :
Calcium was used as the test species in the calcium carbonate and phosphate was the test specles In
the calcium phosphate test. The results are summarized in Table il.
30
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Cal ci um was used as the test speci es in the cal ci um carbonate and phosphat e
was the test species In the calcium phosphate test. The results are

summari zed in Table 11: 30 35 40 4%,?5‘% 5 218 351 Bl 25 40 EP 0 218
351 Bl [err] 50  EP.0 218 351 B1 SFAB2E 38 Blorrosion Rates for Carbon

St eel d/n 4x Tap Water (pH = 7.5;[err]; linear polarization) Conposition
Exanple. (concentration, ng/l) Corrosion Rate (npy) 10 10 Bl ank
26.8 + 5.7 15 11 / 20/ 20 AA/ AMPS/ AMPPA  8.83 + 0.67 (15) 20 12

60/ 20/ 20 AA/ AMPS/ AMPPA | 6 54 + 188%
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(15) + zn (5) 13 40/ 40/ 20 AA/ AMPS/ AVPPA  9.05 + 0.85 25 (15) 14

40/.40/ 20 AA/ AMPS/ AMPPA  7.73 + 1.21 30 (15) + Zn (5) 35 40 45
50 55 TABLE V Admiralty 443 Corrosiggh t,%g gqondi tions: 4x Water, pH
= 8.5, Tenp. = [err], 7 day inmersion 40/ 40/ AA/ AMPS/ AMPPA  ( Exanpl e 2)
to Percent Treatnent Level Corrosion Rate Corrosion 15
Exampte ng/ L Active _ nmpy Reduction 15
0 152 < 0 20 16 1.0
0645 87.6 17 |. % ¢ %o. 0 . .0733
86.0 18 0.0 . 3633 30.1 25
TABLE VI Admralty 443 rragli on Rates Conditions: 3% NaCl, -pH = 7.0,
Room Tenp., 7 day i nmmer |og[ﬁ5 a ¢ 40/ 40/ 20 AA/ AMPS/ ANPPA
(Exanpl e 2) L
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'ﬁ?ﬁ:éatrrent R oot Percent 40

- Level . - Corrosion Rate Corrosi on Exanpl e ng/ L
Active i . . hpy Reduction 19 0
7.06 .+ 0-20 EPO0218351B1 2 ' 5.736
18.8.21 ‘ 10 4.834 31.6 so

Cl aikos Claims for the following Contracting States: BE, CH DE, FR GB, IT,
L1;° LU, NL; SE 1. A polyner havi ngragrLignt¥i nsic viscosity of 0.05 to 4.5
gggl :(I’:l ;éiOdM &;CI and pé egg.r eg I_rgn]:‘b'SS—' e (,% §§ I 6%/ Q¥ wei ght of .
2-acr yl am do- 2- et hypBprolSgul5iifay d iameak o Ranizdtaicon) am do- 2-

et hyl - propyl sul phonic acid; and (C) 15 to 25% by wei ght of ;
2-acryl am do- 2- met hyl - propyl phosphoni ¢ acid or 2-nethacryl am do-2- 9 EP
0.218 351 Bl TABLE V Adni Comppsdado®orrosi on Rates 5

Condi.tions: t = 8.5 T = [er ﬂﬁy y LT & 40/ 40/ 20
AA AVBg/ Awﬂﬁéévan;&gﬂ#ﬂféjgeége?rﬂ%t I’T'EI%JXLI-E%SEI B Gpy) Cor r osi on

Rat e Corrosion 15 Exanpl e ng/ L Active npy
Reduction 1pg Blank 0 26.8 + 5.7 92
020 16 , 1.0 -~ ..0645
87.6 17 10. 0 . 0733 86.0 18
30.0 s 11 60/20/20 32ydmps/aMPPA 3(B.I8X5+ 0.67
: (15)
RUE R 60/20/20 AA/AMPS/AMPPA  6.54 + 1,80
T (15) + 2zn (5)
e, 13 40/40/20 AA/AMPS/AMPPA  9.05 + 0.85
. 4 40/40/20 AA/AMPS/AMPPA  7.73 + 1.21
S (15) + zn (5)
::_-._-'".-'__ 35
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TABLE W AYniralty 443 Corrosion Rafe$ Conditions: 3% NaCl, pH - 7.0,

Room Ténp. ,\ 7 day i nmersion 35 EP 0 218 351 Bi 40/ 40/ 20 AA/ ANVPS/ AMPPA
| e 2) \Tr eat nent - Percent 40
\ Corrosion Rate Corrosi on Exanpl e ng/ L
npy . Reduction 19
7.06 IABLE V. g 45 20 2
18.Miilralty 443 Corrosibh Rates 4.834

"31.6 50 laims dains fo l_owi cting_States: BE, CH DE, FR
GB, IT, Bl, LU NL, SE 1&°§5?t13“5 hgeiﬁagé%grn¥$|n§$c iscosity of 0.05

to 4.5dl/gin 1.0 M NaCl 'Iéenp-pr%p&@é@ fﬁ'odBYBEimmersi@A) 35 to 65% by
wei ght of acrylic acid or nethacrylic acid; (B) 15 to 45% by wei ght of
2-acryl am do- 2- net hyl - propylsulphonlc acid or-2 nethacrylanldo 2-

met hyl - pr opy! sul phoni ¢ 46/49 i AMPEA | 2

2- acrylanldo 2- et hyl - pr opyl phosphonlc acid or 2 nethacrylanldo 2- 1111111
11111111121211 12 * - C L M S * EP 0 218 351 B1

met hyl pr opyl phosphonic acid. 2. A polyner as claimed in O ai Rergathared
fromacrylic acid. 2- aqwﬂaﬁﬁeﬁxﬁtém%hylpronwk&uhﬁbanhat@cidc%%iosion

2-acryl ayg do- 2- et hyl - prop phosphonic acid. 3. A polynmer as claijred in
Claim 2, prep&ﬁ&&ﬂgﬁo i ght e#—asﬁ¥ﬂls—askd iﬁﬁﬁﬁaﬁﬂﬂaby

wei ght of 2-acryl am do- 2- met hyl propyl sul phonic acid; and 15 to 25% by
wei ght of 2- aggylanldo 2- et hy propyl phosphon|0550|d to 4. pol ymer as
clainmed in any precedi ng clai mhaving an intrinsi'c viscosity of 0.05 to 2.5

dkég'in .0 ML6 | 1.0 .. | .0645 87.6
g 17 10.0 .0733 86.0
18 30.0 .3633 30.1
25 =~
TABLE VI

Admiralty 443 Corrosion Rates

%0 Conditions: 3% NaCl, pH = 7.0, Room Temp.,

7 day immersion

35 40/40/20 AR/AMPS/AMPPA (Example 2)
i Treatment ' Percent
Eh% © Level Corrosion Rate Corrosion
s Example mg/L Active mpy Reduction
19 0 7.06 0
4 .
20 2 5.736 18.8
21 10 4.834 31.6
50
Claims B

Claims for the following Contractmg States: BE, CH, DE, FR, GB, IT, L|, LU, NL, SE

1. A polymer having an intrinsic viscosity of 0.05 to 4.5 dl/g in 1.0 M NaCl and prepared from:
55 (A) 35 to 65% by weight of acrylic acid or-methacrylic acid; -
(B) 15 to 45% by weight of 2-acrylamido-2-methyl-propylsuiphonic acid or 2-methacrylamido-2-
methyl-propylsulphonic acid; and
(C) 15 to 25% by weight of 2-acrylamido-2-methyl-propyl phosphonic acid or 2-methacrylamido-2-

9



NaCl. 5. A method of inhibiting corrosion’and the precipitation of
scale-formng salts in an aqueous system conprising adding to the system
~at *least 0.1 ng/l. of .a polyner as cl aggredi1gBsfBai m 1. 15 6. A nethod as
claimed in Cdaim5, in which the polynmer is as clained in daim2. 7. A
nmethod a clained in Caimb5, in which the polyner is as claimed in Caim3.
20 \’ A nethod as clained in Claim5, jn which the polymer is as clained
in Caim4. 9. A method as clainmed in 3B of Clains 6 to 8, in which 1
t0.100 ng/| of the polynmer hdmaddedyt @43hCoprdsivn Hatek). A nethod as

clainmed in any one of d ai to 9 in igh the scale_formng salts are
cal ci um caf bonate and cal (gilgff‘r#i"p%os'bsf'n‘at e&dsﬁFﬁE'fB fhg‘gm | owi ng
Contracting State: AT 30 I1Tempuethb0°af, Inlday timwgreadionosi on and t he
precipitation of scale-formng salts In an aqueous system conpri sing
adding to the systemat least 0.1 ng/l of a polyner having an intrinsic
viscosity of 0.05 to 4.5441/49/20 AA/ANRE(AMPPRDAERaMPLen?) (A) 35 to 65% by
wei ght of ‘acrylic acid or nethacrylic acid; (B) 15 to 45% by wei ght of
2-acryl am do- 2- met hyl - propyl sul phoni ¢ acid or 2-nmethacryl am do-2- 35

met hyl - propyl sul phoni ¢ acid; and (C) 15 to 25% by wei ght of Percent
2-acryl am do- 2- net hyl - prefyd ¢ PHePLE aci d Rl rer h I am&%' e i

met hyl - pragyl phosphoni ¢ aci drp&gé Awn%%hod aggglrg’isgg ;ﬁ%%é aim tl%rlsl\ﬁrﬂ ch
100 ny/| of th&EXRIBARr L IMIdACELVehe system 4MPY A net hoRkesugtisinmed
in daim2 in which the scale-formng salts are cal cium carbonate and

cal ci um phosphate. 4. A net hod ag clainmed in a pre i20us claimi novxlni ch
polyner is prepared fromacrylic acid, 2-acrylam do= 45

2- qz} hyl - ppopyllsul phoni ¢ aci d lan@ 2- acryl am do- 2- n@elBl - pr opyI8 mMeosphoni c
acl 5. Anmethod as clained jp £aim5 in which tt&g gol ymer ie% wepared
~from40 to 60% by weight, acrylic acid; 20 to 40% By wei ght ;"™ °

2-acryl am do- 2-drfet hyl propyl sud nic acid; and 15.86335% by w@i.ght, 2-
acryl am do- 2- net hyl propyl phosphonic acid. 50 6. A nethod as clained in a
previous &aimin which the polyner has an intrinsic viscosity of 0.05 to
2:5dl/g, in 1.0 MNaCl. Revendi cations

TABLE VI
Admiralty 443 Corrosion Rates
Conditions: 3% NaCl, pH = 7.0, Room Temp.,
7 day immersion

30

35 40/40/20 AA/AMPS/AMPPA (Example 2)
. Treatment Percent
v © Level Corrosion Rate Corrosion
Example mg/L Active mpy _ Reduction
- 19 0 7.06 0
20 2 : 5.736 18.8
21 10 4.834 31.6
80
Claims B

Claims for the following Contracting States: BE, CH, DE, FR, G8, IT, LI, LU, NL, SE

1. A polymer having an intrinsic viscosity of 0.05 to 4.5 dl/g in 1.0 M NaCl and prepared from:
65 (A) 35 to 65% by weight of acrylic acid or methacrylic acid; ~
(B) 15 to 45% by weight of 2-acrylamido-2-methyl-propylsulphonic acid or 2-methacrylamido-2-
methyi-propyisulphonic acid; and :

(C) 15 to 25% by weight of 2-acrylamido-2-methyl-propyl phosphonic acid or 2-methacrylamido-2-

. * [ L L] H *



55 Revendications pour |les Etats cohtiactants suivants: BE, CH DE, FR
G&B, IT, LI, LU N, SE 1. Polynere ayant une viscosite intrinseque de 0.05
a 4,5 dl/g dans NaCl.1,0M et prepare a partlr de: (A) 35 a 65 % en poids

d' acide acrylique ou d' acti de nmet hEBOA183EEB110

1111&111 1111111211 11 112111 * C L M S * EP 0 218 351 Bl (B) 15

a 454% en p yl am do- 2- net hyl pr opyl sul f oni que ou d' aci de
2- ' net hacryl gﬁrﬁqﬁg%fﬁﬁré)g%‘yﬁp?g%yl sulfonique ; et (C 15 a 25 % en poids

d" aci de 2 aghyglmen é%otﬂazméﬁaihw&lﬂrpMp%@ﬁ'&hQ«E:;Zﬂ:uﬁndoE—agylﬁrﬁlhgg-n@thYlpropyIsulphomc
methacryl aNkciiPand 28B4 BNaBL ARy PERESY hEiEaci Pol ymere sel on
revendscation 1, prepare a pariir d aC|de acrylique, d'acide
2- acryl aml dapdym&tds Elaimeali® Bislns B) frépaied UBmMEL0 16’6086 itgl Qveight of acrylic acid; 20 to 40% by
2-acryl am deeight BERBY/IphiaPERIYBREAMINMC acd; a1y NE26% Sl waght af 2-ur@dmtldcet | ON
2, prepare etnaprodyl philephddic acid0 % en poi ds d' acide acrylique ; de 20 a 10
40 % en poids d'acide 2-acryl am do-2-net hyl propyl sul fonique ; et de 15 a 25
% en poi ds A'pelpnet@s 2iaimed iy dryrrirebedity clet Htingr appistiinsie oispdsiinefpos to 25 diRoinyifeM e
sel on | " uneN#fihiel conque des revendi cations precedentes, possedant une
viscosite intrinseque de 0,05 a 2,5 dl/g dans NaCl 1,OM 15 5. Procede
d' i nhi bi B of methol ot inibitings FQesien angithp aregipationoft seelp-frmin salls dn &n eayeqvn Aysteny
tartre dans%ﬁ"@%ﬂsqd@n%md'éﬁfdﬁﬁm afyigest B-b mgf affoPolymatizs ddirerd i Gleigyist emre d' au
moins 0, 1 un polynere selon la revendicetion 1. 20 6. Procede selon
la revendt ggf‘?@?f’?"' gn PEHD%I‘“ ‘P"?éc"ﬁ?ﬂ RPffER gy plaied In &AM Pevendl que dans |a
revendi catign oc a revendi cat . dans lequel le
pol ymreqes‘g"PéF aaﬁﬂ‘eﬁé“gﬁ‘au qlﬁ‘ h’ pf"é"‘?”?/ascgal'megt gﬁ' * 25 8. Procede
selon Jage t gue revendl que

Jo X ﬁ\gﬁ{g}g‘% Ia%eES Sgﬁgr oce 3t e;} glan)|,s¥srr§a|$e§ ‘% Ia‘irg 4,

daks/ I'a reven une que conque des

revendi catig Ha%th@d £ dhimdAR Snyl 69 UPL1IRAB 6% &' whic8 1d 16d b br 1Y bbiyhls? isHdded to the

pol ynere auggsymt ene.

25 10. A method as claimed in any one of Claims 6 to 9 in which the scale-forming salts are calcium
carbonate and calcium phosphate.

Claims for the following Contracting State: AT

30 1.- A method of inhibiting corrosion and the precipitation of scale-forming salts in an aqueous system,
comprising adding to the system at least 0.1 mg/l of a polymer having an intrinsic viscosity of 0.05 to
4.5 difg in 1.0 M NaCl prepared from:
(A) 35 to 85% by weight of acrylic acid or methacrylic acid;
{B) 15 to 45% by weight of 2-acrylamido-2-methyl-propyisulphonic acid or 2-methacrylam|do-2-
3s methyl-propylsulphonic acid; and
{C) 15 1o 25% by weight of 2-acrylamido-2-methyl-propyl phosphomc acid or 2-methacrylamido-2-
methyl-propy! phosphonic acid.

L./ 2. A method as claimed in Claim 1 in which 100 mg/l of the polymer is added to the system.

3. A method as claimed in Claim 2 in which the scale-forming salfs are calcium carbonate and calcium
phosphate.

4. A method as claimed in a previous claim in which polymer is prepared from acrylic acid, 2-acrylamido-
45 2-methyl-propyisulphonic acid and 2-acrylamido-2-methyl-propyl phosphonic acid.

5. A method as claimed in Claim 5 in which the polymer is prepared from 40 o 60%, by weight, acrylic
acid; 20 to 40%, by weight, 2-acrylamido-2-methylpropylsulphonic acid; and 15 to 25%, by weight, 2-
acrylamido-2-methylpropyl phosphonic acid.

50 -

6. A method as claimed in a previous claim in which the polymer has an intrinsic viscosity of 0.05 to 2.5

difg, in 1.0 M NaCl. '

Revendications
55 Revendications pour les Etats contractants suivants: BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. Polymére ayant une viscosité intrinséque de 0,05 & 4,5 dl/g dans NaCl 1 OM et préparé a partir de :
(A) 35 & 65 % en poids d'acide acrylique ou d'acide méthacrylique ;

L]
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10. Procede selon |'une quel conque des revendications 6 a 9, dans |equel

|l es sels formant du tartre sont | e carbonate de calciumet |e phosphate de
cal-cium 35 Revendi catioons pour |'Eggly £ gt ant sul vant AT 1. Procede
d inhibition de la corrosion et de la preC|p|tat|on des sels formant du
tartore dans un systeme aqueux, qui conprend |'addition au systene d' au

noi is” 0, 1 ny/ | digyn1mpal yasere ey pbitls UN@idél 26 lainfici2Rkdtiyipegsiforiiie O o) Sd'atidé, 2
dl / g dans NaCl 1mécryinidocermstieipppyibulioniqhe ; o0 (A) 35 a 65 %en poids
d' acide acryliquiols @ a&i%lesnmpbitaciayitle (AserylsniBjo-2bétaylptbpylithospiioniqus e daddei de
2- acryl am do- 2- nwéthacryamidoy2-esitiyiponylphwephotiqw. aci de 2-

met hacryl am do- 2- met hyl propyl sul foni que ; et (C) 15 a 25 % en poi ds

d' aci de 2- acty|Pabinére-sslomigtrevpidinatigoyil. pisoah Aonerty diacide) aeryligus, iacide 2-acrylamido-2-méthyl-
nethacrylan1dopzmﬂ%ﬁﬁVW®ﬂﬁbyvﬁﬁﬂ@ﬂﬁwﬁ?&G@mstpﬂmwﬂﬂﬁﬁ%ﬂe selon la

revendi cation 1, dans |equel on ajoute 100 ng/l de polynere au systene.
Procede sel oh [PAlYmere &sier Ia svengigation 2cPJ‘PP§’éI %Pl de| 402 €O & peidsacide atrviaue tqee2° 2
sont |e c# bondf & epryids dacidepapryipmideaéihniatoayieyiionique ; iof At 15925 % 5 Reids gkacide 2-
selon I'une quéP@ﬂW&h%"ﬁ@gm?@W%ﬁﬂmﬁ £$-ons precedentes dans | equel on

I
gr :E?;f ame dgg 21{:@{5’ ?l,)nal'r Sﬁ %gfgngmlgﬁ éevgfuﬂ%fégqs Pg%"??fé‘gﬁ- pggsggqngﬁ;ﬂe d/gcoslté intrinséque
2- et hyl propyl p?losp —Procede selon | a revendi cation 5, dans

! equel on prﬁpgg Je x&ﬂJ‘ L % c% e't Ee epréb%st?ﬂoﬁges/ %é?éqfo%h% tg'trélﬁéng%n systeme

acrylique ; u@qu Br@da I'Q&Uu s {éh\ Q!au moms 0,1 mg/! d'un polymére selon la revendication
2-acryl am do- 21met yl propyl sul on| que; a 25 %en poids d acide

2-acryl am do- 2- met hyl pr opyl phosphoni que 11 EP 0 218 351 Bl 6. Procede
selon |' uge §UeleQRALIE HPsveddRYRAG] dend le&mie%%e.@%ett@usque bAbHRiigue 8 ta rbv@ndication
po re possede une viscosite intrinseque de 0,05 a 2,5 dl/g dans NaCl
1,0M Patentanspruche 5 Patentanspruche fU fol gende Vertragsstaaten BE,
CH, DE, FR, ¥BProbdds skibn la kdvpondidation SEdaits lefiel iprpelymaietestetbliv@i revendiqué dans la revendication
I ntrinsic-Visk@sitat von 0,05 bis 4,5 dl/g in 1,0 MNaCl, hergestellt aus:

(A) 35 bis& 65 Gew. - % Acryl saure oder Met hacryl saur e;
Procédé selon la revendication 5, dans lequet le polymére est tel que revendiqué dans la revendication

4.

9. Procédé selon l'une quelconque des revendications 6 2 8, dans lequel on ajoute de 1 & 100 mg/l de
30 polymére au-systéme.

10. . Procédé selon l'une quelconque des revendications 6 & 9, dans lequel les sels formant du tartre sont le
carbonate de calcium et le phosphate de calcium. . :

35 Revendications pour I'Etat contractant sulvant: AT

1. Procédé d'inhibition de la corrosion et de la précipitation des sels formant du tarire dans un systéme
aqueux, qui comprend I'addition au systdéme d'au moins 0,1 mg/ d'un polymére ayant une viscosité
o/ intrinséque de 0,05 & 4,5 dl/g dans NaCl 1,0M, préparé A partir de :
40 (A) 35 & 85 % en poids d'acide acrylique ou d'acide méthacrylique ;
By 15 &2 45 % en poids d'acide 2-acrylam|do-2-méthylpropylsulfomque ou d'aclde 2-
méthacrylamido-2-méthylpropylsulfonique ; et
(C) 15 & 25 % en poids d'acide 2-acrylamldo-z-méthylpropylphosphonique ou d'acide 2-
méthacrylamido-2-méthylpropylphosphonique.
45
2. Procédé selon la revendication 1, dans lequel on ajoute 100 mg/l de polymére au systéme.

3. Procédé selon la revendication 2, dans lequel les sels formant du tartre sont le carbonate de calcium et
le phosphate de calcium.
60 :
4. Procédé selon l'une quelconque des revendications précédentes, dans lequel on prépare le polymére 2
partir de I'acide acrylique, de f'acide 2-acrylamldo—2-méthylpropylsulfomque et de l'acide 2-acrylamido-
2-méthylipropylphosphonique. - : .

§5 5. Procédé selon la revendication 5 dans lequel on prépare le polymére & partir de 40 & 60 % en poids

d'acide acrylique ; de 20 & 40 % en poids d'acide 2-acrylamido-2-méthylpr0pylsulfonique stde 15 2
25 % en poids d'acide 2-acrylamido-2-méthylpropylphosphonique.

. (T




(B) 15 bis 45 Gew.-% 2- Acryl am do- 2-iret hyl'propyl sul f onsaur e oder
2- Met hacryl am do- 2- net hyl pro- 10 pyl sul fonsaure; und (C) 15 bis 25

Gew. - % 2- Acryl am. do- 2- et hyl pr opy ure oder
2- Met hacryl am do- 2- et hyl - propyl Eg’s%ﬁg’%éﬁ 15 2. Pol ynmer nach Anspruch
1, hergestellt aus Acrylsaure, 2-Acrylam do-2- rret hyl pr opyl sul f onsaure und

2- Petyl i figesds gasmw%wm@ 9&@.@%&.&.11&5& pr&edeﬁ@%))ﬁ%rledaglqg'pw 68 aune
her gest el | t y;&dsive 4 Vo5 G \GdnY NG U TRt i's 40" Cew. - % 2-
Acryl am do- 2- net hyl pr opyl sul fonsaure und 15 bis- 25 Gew. -

2- Acr y| amatbatadsgiénay | pr opyl phosphon- 20 saure. 4. PoI yrrer nach el nem

der vos stratentesuchesiv oRBAdd VdrtragsdRiatehi BE, ICRSDE, FR] Gs 05 LL B, NLpSE 0, 05 bis 2,5

dl/gin 1.0 MNaCl. 25 5. Verfahren zur |nhibierung von Korrosion und

Ausf al | urlg Raymenbitamerintrigskbiiskoitiden 088 biz a8 dilginaoneNaGldegestgeasSy st em dur ch

Zugabe von wdgA) PbiscasGel,-% Avrylskiure odee MePadryisBimres nach Anspruch 1 zu dem

System 6. VdBf tihiesd Bevcit 2Aspruidb2methyipropyisulferséurpdden@Meibaylamidoimpthiedr 2

beansptiucht ipylsufog@u®, Verfahren nach Anspruch 5, Worin das Polynmer wie in

Anspruch 3 bewdsprucht ist. 8. Verfahren nach Anspruch 5, worin das Pol yner

wie in Anspr d€h1543'%@aﬁﬂjﬁP’u%mfviﬁrs'ﬂoﬂ'ssthv'UOP%P%DBW erac#rMethensriamidor2-methyl-

Anspruche 6 repyighosphiopsdyedem System 1 bis 100 ng/l Pol ymer zugesetzt

Ro 8P g eRPATT HEICIRAPrac 1, SORSHAU i A B 2o RO BeT M BB e S0

Abl agefurfye I'@g % ' 40

Pat ent ans pr (RYIENg™ W‘@'&W P Y%gsstaat AT 1.. Verfahren zur

o7 Do SR CntR o ARBLER A il £ Atssf@'b ok & E?Jres%' s b glenden

Sal zen in” eplg msa% 1 sﬁﬁoﬂ gy u%g ¢ 436h % oSdfp.ON

m ndesj ens ernem mar enz | tat von

0,95 bis 4, f/glnIOMNaCI welches aus (A) 35 bIS 65 Gew

Acryl saue pgiffer P/f&\%@ﬁny‘:leﬁ%&t&encfeﬁ)Aanﬁmhé it SRerHiHhsic Mskositit von 0,05 bis 25 dlig in

2- Acryl am dpg ¥rigef hyl - propyl sul fonsaure oder 2- Met hacryl am do- 2 2- met hyT -

propyl sul fonsaure; und (C) 15 bis 25 Gew. -

2- Acr yds algl Oorf@hrr® ki hhitisréhigWop h@&&ﬁi&hﬁiﬂw&ﬁfamﬂﬁ Nor?a%bnhﬁd%b‘wbﬁtﬁh dhalzedr in Seihem

net hyI pr opwissdyes Siitens durtie Zugabe von wenigstens 0,1 mg/l eines Polymers nach Anspruch 1 zu dem
System.

6. Verfahren nach Anspruch 5, worin das Polymer Wie in Anspruch 2 beansprucht ist.
a0 : '
7. Verfahren nach Anspruch 5, Worin das Polymer wie in Anspruch 3 beansprucht ist.

'. _' 8. .:Verfahren riach Anspruch 5, worin das Polymer wie in Anspruéh 4 beansprucht ist.

. 8 9. Verfahren nach emem der Anspriiche 6 bis 8, worin dem System 1 bts 100 mg/i Polymer zugesetzt
werden. o

. | 10. Verfahren nach einem der Anspriiche & bis 9, worin die Ablagerungen bildenden Salze Calciumcarbo-
U/ "-nat und Galcnumphosphat sind.

Patentansprllche.__ﬁlr folgenden Vertragsstaat: AT

1. Verfahren zur Verhinderung von Korrosion und der Ausfillung von Kesselstein bildenden Salzen in
einem wégrigen System, umfassend das Zusetzen zu dem System von mindestens 0,1 -mg/l von einem
45 Polymer mit einer Grenzviskositét von 0,05 bis 4,6 diig in 1,0M NaCl welches aus:
' (A) 35 bis 65 Gew.-% Acrylsiure oder Methacrylsiure;
{B) 15 bis 45 -Gew.-% 2-Acrylamido-2-methyl-propyisuifonsdure oder 2-Msthacrylamido-2-methyl-
propyisulfonsdure; und
(C) 15 bis- 25 Gew.-% 2-Acrylamido-2-methyi-propyiphosphonsiure oder 2-Methacrylamido-2-
50 . methyi-propyiphosphonsiure
-hergestellt wird. = - '

2, Verfahren nach Anépruch 1, worin 100 mg/l Polymer zu dem System zugesetzt werden.

s6 3. Verfahren nach Anspruch 2, worin die Kesseistein bildenden Salze Galciumcarbonat und Caiciumphos-
- phat sind. :

. 4. Verfahren -nach -einem der .vorherstehenden Ansprliche, worin das- Polymer aus Acrylsdure, 2-

. A O B
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hergestel It wird. .2. Verfahren nach Anspruch 1, worin 100 ng/l Pol yner zu
dem Syst em zugesetzt werden. 55 3. Verfahren nach Anspruch 2, worin die
Kessel stein bil denden Sai ze Cal ci um:gi‘,g,%]@ liurgj‘ Cal ci unphos- phat sind. 4..
Ver fahren nach ei nem der vorherstehénden ﬁ? spruche, worin das Pol yner aus
AcLy-rs:aure, 2- 12 * C-L M S * EP O 218 351 B1

Acr ))*"am do- 2- malchtahida oty SptbdyRRiRassi8 tHad 2-Acrylamido-2-methyl-propylphosphonsiure hergestelit
2- Acryl am do- 2-wiet hyl - pr opyl phosphonsaure hergestellt wrd. 5. Verfahren
nach Anspruch 4, worin das Pol yner aus 40 bis 60 Gew. -% Acryl saure, 20 bis
40 Gew. - % 2- 5.5 Verfahren/AachyAnapruatich RerimeiadRdiypnen pus! 46 bisf 60rGeanuvecrcotedure 520 bist0 Bew.-% 2-
Gew. - % 2- Acr y| dwiyoide-2rmettyiptopyiaignsiiirp anphtinbis 83 Bew - e2-fraanaitid-2-mafhyipropyiphosphon-
Ver f ahr en nach siirebergagielit wikdr her st ehenden Anspruche, worin das Pol yner eine

Grenzvi skositat von 0,05 bis 2,5 dl/gIn 1 ,0MNaCl besitzt. 10 16 20 25 30
36 40 46 50 &5 Verfahreg nach einem\der vodjerstehenden]Anspriiche, worin das Polymer eine Grenzviskositét von

0,05 bis 2,5 di/g in 1,0M NaCl besitzt. '
10 - : I
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