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Speci fi cat | 0.8S sz&mpaqaf&%nzag—&ndsisaes\d:sapﬁsghaﬁﬁ of 30copolyméic ofcz- air;haymdo-z-
sequesterm lpt@kbdpgn&@@ldvm!rﬂctvhea%! hblb@ﬁg séale. threshol d acti ve conpound

3§ fgclesee] B Phferags| gnd
i s great h &% gsificatig ‘é%a%;a; figcleses| B dh@glyger o]
yl i a ea d corr ion inhibitor in a water supply.
i nhi bi Lo' 8 ﬁ %T %ﬁe t qﬁgé'ﬁ rgé 3& é%hﬁ}ééé ﬂgtsdid%g positions containing certain
' aminocarboxylate chelating agents together with a polymer of methacrylic and 2-acrylamido-2-
U methylpropanesulphonic acids and their use in preventing scale formation in aqueous systems.
U.S. Patent Specification US—A—3,578,589 discloses mixtures of non-ionic surface active agents and
. {meth)acrylic acid polymers of molecular weight 400 to 95,000 and their use as scale preventors (see Claim
45 1). Among the surface active agents is nonylphenoxypolyethylene-oxyethanol. There is however no
suggestion that the {meth)acrylic acid polymer should be a copolymer containing a sulphonic acid group.

U.S. Patent Specification US—A—4,176,059 describes a scale preventor comprising soluble molybdate
ion, a surfactant, and possibly a polyacrylate. '

The present invention is based on the discovery that an admixture of a water-soluble polymer

50 comprising a carboxylic acid and a sulphonic acid, or their salts, including the copolymer of U.S. Patent
' US—A—3,928,196, in combination with a water-soluble polycarboxyiate, an ethylene oxide derivative, a
metal salt and/or a sulphonate, has a greater effect than would be expected from the sum of their separate
effects, i.e. is synergistic.

Qur copending application number 86110150.9 (EP—A—0 210 580), which is divided out of the present

55 apphcatlon claims a method of inhibiting the formation of insoluble alluvial, metal oxide and metal
hydroxide deposits in an aqueous system that is a cooling system, a reverse osmosis system, a
desalination plant or a gas scrubber, comprising adding to the water in the system at least 0.1 mg/l of a
water-soluble polymer comprising an unsaturated carboxylic acid and an unsaturated sulphonic acid, or
their saits, the weight ratio of carboxylic to sulphonic acid being in the range 1:20 to 20:1, and at least one

so phosphonate.
" The present invention provides an admixture comprising:

{a) a water-soluble polymer having a weight-average molecular weight of less than 25,000, as
determined by low-angle-laser light scattering, and that comprises (i) acrylic acid and/or methacrylic acid;
and (ii) 2-acrylamido-2-methylpropy! sulphomc acid and/or 2-methacrylamido-2-methylpropy! sulphonic

.65 acid; where the weight ratio of (i):{ii) is in the range from 1:20 to 20:1; and
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t hreshol d.aétive conpound to scal e-form ng cation conponents of |ess than
0.5:1.0. Certain water-soluble pol ymers, including groups derived from
acryl ami de and acrylic acid have been used to condition water-containing
sca)-e-form ng conmpounds, for e Pat ent Specifications 35
US-We2, 783, 200; 3,514, 476; 2, 9%3%0‘2@5%53586 3,463, 730 and 3, 518, 204.
U.S. Pat g3k tealROfdrb iusaf W s&@bﬁs Stofed Gorl 2ndlirs 61 R&StLtERpdisice.OThetstaARYAl tedTET
of 2- acr gundiffbrgousad wamt &yfoliowapy| sul phonic acid and acrylic acid in
inhibiting scale. U S. Patent Specrfrcatron Us- A- -3, 879 288 di scl oses the
dse of ;a pol yner of fumaric and aII hoﬁlﬁ%a?;cr dgha"l““::fonj unction with
- zinc suI phate as a scale anchorrosr on 4 nhi b supply. 40
Erench Patent Speci ficagumpmgn FR- A- 226011, 688 2008i scl osgw conposi tions
containing certain am nocarboxylate chel ating agents together with a
pol ymey of methacryli @'ca’ﬁel"%ai'tﬂ"yl anmP¥b- 2- nethyl pr opanesul phoni ¢ aci ds and
their use in preventi A ormation in a ous systenms. U.S. Patent
Speci fication US A—-S%Elygé%%égg di scl oses m xt 3?*’;“3 of non-ionic surface
- active agents and (netPhgsphatyImgt aci d -pol ynmer s—of nol ecul ar wei ght 400 to
95,000 and their use as scale preventors (see. daim45:1). Anong the
surfacd active agentsPHs nonyl phenok Yot yet hyl®ne- oxy8Fhanol . There is
however no suggestlonﬂag&}m |}ae‘,c( met hl cryI ic gcid pol yger should be a
copol ymer containing a su oni ¢ aci group U S. Patent Specification
US- A- 4, 176 ,FoaSlasks serel ubalsforeeameétsonp o d eorit@df (ne ihibitork iongwisithedvipatymed aydme aine
2OSWitlf the othet inhibitad alones 9hdhihe lagt wigh Batieinhibisgra Formlidnhibiterseatevel 9f/ahibites wais s
bas d onPitked that L% dselt yould,give 410 56 ppreers inhitiion ps, detegpined, by, e dolisyfngrgsuatiag:
conprising a carboxylic acid and a sulgh nic acid, or their salts,
i ncludi ng the copol yner ofy ,lg&mﬁ%oe‘m__u%_&@b QR&e196, in conbination with
a wat exs- sol ubl e pol ycar boxyl ate, an etfykene oxi e derivative, a netal salt
and/for a sul phonate, has a greater effect t han woul d be expected fromthe
sum of ther&-ls\e efrmtespeqﬁqsemt@lv, .e. is synergistic. Qur copending
appl i cat i org-T{ rgerenesy @Ef"'lﬁfggr‘eg‘gi@“%gm which is divided out of the
pr esenb 55 cé 52l » i 5 Rediia G o) BBl el A
i nsol ubl shoa;b tMaa the tw& c.eemltﬁkacm ate el SYibrdom AR @étbririned by 3BmAHIiA§ OUS
system t ihabercem inhibigon obujnedy:smebqth arhibﬁore.reac&: apthapaneslewystuse alane ddthahd suatafon

pl ant orthai Blusng St e iy epuls o sumnwled 1) Tobles &y S eot
| east . gy dlh r’" co',g Ty O:%ESZ ﬁ.e. BYfpPi SPaF BhCamRiaL e o ‘agjoitors.

car boxyl 1 an unsatura phoni ¢ acid, or their salts, the
wei ght ratahﬁleefznqanb@xyl ic to sul phoni c acid being in the range 1:20 to
20: 1, and dhe b\e‘&mtstroef@ctsoft the 64AIVEPE ZbrlynTEn engy ¢teqeanigdmmm fooepr srgmrﬂ@sman
el k e C a ¢
e et B D e SR R B R e B
er ﬁ de Th st solution was constantly agitated byasubmers:ble
\_/ pump and air was constantly bubbled through the solution to keep it saturated.

The various test sofutions were treated with the AA/AMPS copolymer and the other building blocks,

alone or with a combination of the copolymer and another building blocks. Synergism was determined by

45 comparing the corrosion rates obtained on the test coupons from the cells containing the individual

inhibitors with those from the cell containing the combination of inhibitors. The results are summarized in
Table D.
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det erm ned-by | ow angl e-laser light scattering, and that conprises (i)
-acrylic acid and/or nmethacrylic acid; and (ii) 2-acryl am do-2-net hyl propyl
sul phoni'c acid and/ or 2-net hacryl am do- 2- net hyl propyl sul phonic 65 acid;
where the weight ratio of (1) : (P o $22 01381 ange from1:20 to 20:1; and 2
"EPVD122013 Bl flask tests were used wth solutions stored for 24 hours at

constant  tenperature. The standard test conditions used were as foll ows:
Cal ci um Cal ci um Cal cium 5

-car bonat e sul phat e phosphat e Cal ci um ng/l 200 2000
200 Bi carbonate, ny/l 600 - - - to Sul phate, ng/l -
14800 - - Phosphate, ng/l - - 4 15 :
ipH 8.0-8.2 5| 7.0 8.5 Tenperature, [err] 65
165 60 Four flasks @rge|uses for eack testg gge for a control (no
sinhibitor), one with the C(%)&Igym-r al one, toné 20 wth'the other inhibitor
‘al one, and the last with bStA& phibitors. For all inhibitors, a level of
i nhi bi tor was picked that _itgelf would give O to 50 percent inhibition
as determ ned by the foll o B qu.lafg' o fer&] %erg]%evel of test species
dinitially;, [err]=level of t®§ $pecies at end of control test; and ST=level
‘of test species at end of inhibitor test. 30 Cal ci um was used as the
test species in the cal ciumBarlonate and cal ci um sul phate tests, and
phosphate was the test specl §§irgtl$a &l @ ul pBosmghalie test. Synergi smwas
determ ned by conparing thef gé‘r(:ent i nhibition obtai ned using both
inhibitors, each at the sane | evyel as used alone, with the sumof the
i Nkibi tion obt ai ned usigng t@gcinhi bitors al one. The rgsults are summari zed
in Tables A, B and C. [n eagl 9 Th& Tdl &, %t h8® Eean®l e nunber corresponds
to a particular conbin&iomdof ilnhibitors,
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® 35 although the concentration varies from Table to Table. Exanples 2D to

| 16D The synergistic effects of the AN AMPS copol yner and ot her buil di ng .
8 bl ocks for corrosion inhibition were deternmined in eight-litre test cells
using synthetic four-cycle Pittsburgh water at pH 7.5. The tests were 40
rugfor 7 days at a constant terERr@t122:0t3 B#rr]. Two steel test coupons
(1 inchx2 inches, (25.4x 50.8 mm were suspended on glass rods in each test
cell. The test solution was constantly agitated by a subnersible punp and
l air was constantly bubbl ed through the solution to keep it saturated. The
“various test solutions were treated with the AA/ AMPS copol yner and the

ot her building bl ocks, alone or with a conbination of the copol yner and
Aanot her buil ding bl ocks. Synergismwas determ ned by 45 conparing the

corrosion rates obtained on. @ |test, cQupans f rgm Lhescell s containing the
i ndi vidual inhibitors with %Iso;g_;edr(xm theeteN eontNai ®ing the conbi nation
of inhibitors. The results &R 4ummari Zed % n 'Tabl e 'D. *50+55 60 65 4 EP O
122 013 Bl [err] . EP 0122013 B1 [err] EP 0122 013 B1
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8 35 Exanpl.e 'E 40 g of zinc ion was added to 8 iitres of Plttsburgh tap water
& t hat had been concentrated 4 tines. Ten experinents were run, five w thout
f§ additive and five-with 20 ng/l of 60/40 AA/ AMPS. The tenperature of the

Bl t est solutions was maintained at [err]. The pHs of the five solutions

B wi.t\bout additive were 7.0,7.5 &P 0322013 B10, respectively. The pHs of

M the five additive-containing solutions were likewise 7.0, 7.5, 8.0, 8.5 40
and 9.0, respectively. Sanples were taken after one and three days from

# each of the solutions. The sanples were filtered and the zinc ion

8§ ctoncentration determ ned by atom c adsorption spectronetry. The results are
#l sumari zed in Table E. Both solutions at pH 9 contained 0.25 ng/l AWP to

R prevent any [err] precipitation and interference at the high pH wth the

8 zi nc data. 45 £ TABLE E Initial zinc
concentration 5 ng/l in 4 cycleSH ttsburgh [err]; Lerr] Zi nc concentration
fl (ny/1) Zinc concentration (ng/l§ wi th %0 ng/1%60%40 50
wi t hout additive AAI ANGS copol yner pH : Day 1 Day 3
Day 1 Day 3 7.0 4. 4.5 4.5
4.8 55 7.5 ' 3.8 g N 44 4.8 : [err] 8.0
¥ 0.90 0. 65 S &9 4.7 60 8.5
8§ 0.30 0.25 s§35P|2 & I 2 %o 02 3 0.25 '
0.30 - 4.6 BELE [1SsNngfl TerdP, 34 Tu/l My, 328 my/l SO4, .
70 ng/l [err], 40 ng/l [erg &8 |2 Val ues slightly el evated above 5 ny/l
due to a concentrating effect dug to solution evaporation. 9 EP 0122 013
Bl aims 1. An adm xture conprigi ng
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(a) a water-soluble polyner having a wei ght-average nol ecul ar wei ght of

| ess than 25,000, as 5 determ ned by |ow angle-laser |ight scattering, and
t*hat corrprl ses (i) acrylic acid and/or nethacrylic acid;, and (ii)

2-acryl am do- 2- net hyl propyl sul phoni ¢ acid and/ or -
2-. net hacryl am do- 2- met hyl propyl :Epmqg'zcowim where the weight ratio of
(|) (H) is |n the range from1;20 to 20:1; and (b) at_ |east one

wat er - sol léblmples L‘r%%ﬂgﬁ} iy gﬁ;ﬁ?ﬁ?ﬁﬁﬁe%ﬂeﬁwfﬂﬂ"éﬁ'i‘oﬁe% W@Wﬁ'@n@ﬁ% obieatee, a

p*ropyl ene-ternina VENe Oxi de adduct, a pol ymer of maleic acid or
a?hydrl de, a pol yacr yE*dEnp&Cl d, cacdl0 phqssdu no ccwHmXY| Cérrdind, a copol ymer
acrylsam de and
2- hydr oxypropyl acrylaté, a copd? ynmer of maleic acid or anhydride and a
sul phonated styrene, a sul phonated pol ysfyrene, & zinc salt or a nolybdate
salt; in which the weight ratio of (a):(b) is in the range 1:50 to 50:1. 2.
An admixédure as clainmedsin Claimi1, in wkich thexweight ratio of (i):(ii)
lies inthe range 1:4 to 4:1. 15 3. A nethod of inhibiting the
precipitation (includind threshold inhibKtion, d¥spersion, solubilization,
and particle size reduction) of scale-formng sakts in an aqueous system
that is;a cooling system a reverse osnosis system a desalination plant or
a gas scrubber, conprisiéng adding to theXsystema |east 0.1 ng/l of an
adm xture as clainmed in_Caim1 or 2, in which ingredient (b) is other than
a zinc or nolybdate salt. 4. A nethod of inhibiting the corrosion of the
metal ip, an aqueous sysfgemthat is a cooking sysikem: a 20 reverse osnosis
system. a desalination plant or a gas scrubber, conprising adding to the
systemat least 0.1 ng/® of an adm xtureXas clainmed in Caiml or 2, in
which ingredient (b) is a zinc or nolybdate salt. Patentanspruche 25 1.
Ein Gem sch ent hal tend"(a) ei n wasserlosliches I;ol ynmer mt einemmttleren
Mol ekul argevvl cht von wepi ger als 25.000, bestimmiy durch
Engwi nkel - Laserlichtstreuung, und wel ches enthalt (i) Acrylsdure und/ oder
Met hacryl saure; und (ii%® 2 - Acrylamdo - 2 - nethyl propyl sul fonsi ure
und/ oder 2 - .Met hyl acry1l am do - 2 - nethyl propyl %Ifonsi re; wobei das
Gewi cht®verhil tnis von i):(ii) imBereich von 1720 bis 20:1 liegt; 30 und
(b) weni gstens ei ne wasgerl| 6sliche Verbindung, die ein x
Al kyl phenoxypol y(et hyl enoxy) et hanol , ein Ethyl enoxi daddukt mt endstindi gem
Pr opyl en, Sﬁ()e(l n P yner vidn Mal ei nsaure oder Ml ei nsaur eanhydrid, eine

Pol yacr i STEEES Ta) QSBRUAROS AFRQPSHAEm 18 i %3.&% b @M SenfGted b AR T
ei nem Acr y&a&.ﬁ&a%&mﬁwm&m&ﬁ&a x.tm%m%wé e et ef Abert 1d 'Lﬁjp
ei n Copol yhewestaolatidvia wes msiatdined 8e°C. Bia pNBbizhaBa s6ietons willidutladditile @eiee(D), 7.5, 8.0,
sul f oni er teerfmgf\St spglspecmgiav Thel pHe af te fi &adﬁwvsmsaﬂgﬂg soeliwnsmqrﬁds!@h'?e 06,645, 8.0,8.5
s athha OHAU e
ll\/bg%bg?f:s %eg f fgge?d aﬁ t?zuml:alc%lng conceﬁlratlon%zgngg[bw&mypaﬁsgcp on gﬁitrj)mhgtgahe re(zﬁﬂ‘s are
‘Table E

Both solutions at pH 9 contained 0.25 mg/l AMP to prevent any CaCO, precnpltaﬂon and interference at
the high pH with the zinc data.

45 TABLE E
Initial zinc concentration 5 mg/l in 4 cycle Pittsburgh water'; 50°C

. Zinc concentration (mg/l)

Zinc concentration (mg/l) with 10 mg/l 60/40
50 without additive AA/JAMPS copolymer
pH Day 1 Day 3 Day 1 Day 3
7.0 4.1 45 45 _ 4.8
55 .
7.5 3.8 4.4 4.8. 5.4°
8.0 0.90 1 0.65 4.6 4.7
50 8.5 0.30 0.25 45 4.9
3.0 0.25 0.30 4.6 4.6

' 88 mg/l Ca**, 24 mg/l Mg**, 328 mg/l SO3Z, 70 mgA CI~, 40 mg/l HCO3.
| g5 > Values slightly elevated above 5 mg/l due to a concentrating effect due to solution evaporation.
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k Verfahren zur Hemmung der Fillung (darunter Schwel | enhf"mmﬂ"""mm,ﬂm

B Sol ubilisierung 40 und Teil chengrdgenverri nger ung) von
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[l Gaswaschegpiinst , unfassend das Zusetzen von wenigstens 0,1 ng/l einer

M schung, wie sie in Anspruch 1 oder 2 beansprucht ist, in welcher der
i Best andt ei | 1869 admmuee mnrli_inmk oder I bdatsal z verschl eden |st zu dem

| zungsanl age oder ein

System egu ()g\{e[ght pfqlegs thap,25,000, as

| s sl g;;:@ss?sz R B

i Ent sal zungsa hagem@ rgmeaaﬁo
q vweni gstens (Dg)latnga(si od weter-ddi conghound ehat 15 dh‘lSWIpl(ehoW pal@éthylenb@gn eihbbis,hi |

e khel rBhge 489 QB‘
in welc hewrowneﬁe@tnamwévlpne(qy)de e#chww nklvmerdvé aleis| apid @ ardwidiride| aspolyagnylichsie) a

System %%%droxyprofa?qg} %ﬁ): 123')%{{%%%%@?%1&.: acid or anhT%l aLFg m‘y nat%zh:t\a/f;: "

hydr osol nJ@%ﬁ@‘s Jy@da'ieesaﬁﬂé( @ﬂi@ﬁthﬁ%ﬁmr 1) isThithe r gT
25. 000, quscpfa.sbeterm ne par diffusion de |lumere avec aser petit angle

8 et qui conprefNdad mn)turansaamd@mazhirylm wich theoveighn ragia iote: (iTtiedia theyrhngg U et to a11.
® (ii) |'4ci dé Azmtfeépginbemnemthe °lP't?ﬂ9t‘W?‘F' %ﬁsm'whmmg igpergien, sefubilizgtionde 2

st

56 m po “’t‘.’o . ﬁ%}f ey A et R de
(i):(ii ) cl nmb&] ne(fléffi\ ghe mma Rhaiyb &ht@%ﬁr{p se.
hydr osol ubl a ,qunthesbf ibHibitrigltiyd wﬁaae.xyf the mahiyif m&mbme@@) bl 188 doling/$ysempsl Ui t
d' addi tdoomveisememdsis sstemhy Hesalimationt plantrpredas o¢rulphec pymprising addingolthemystemat lasst de
mal ei que BUMgEoEBrIFIRYe AT elaimedip %lemdérﬁolny@mhynsrq%t {Qh f¢ agincps molybdate sait.
phosphi noggLbaxykiggue, un copolymere d'un acryl am de et 60 d'un acrylate,
un copol ynere d aC|de acrylique et d acrylate de 2-hydroxypropyle, un
copol yrar e d. EioiGkenissh, abthaitdnddr i de nal 6i que et d' un styrene sul fone, un

pol yst yr ene (& dirf yasserlgsliches Polyraer; it ceingmy ppittiaseny Mq!;héargwcm ovemg al@lefsmo de

(a) (b) 6RAMT™E QfliIFN srannkel Lasedightgiiounpg, 1 undy W : _. on
G T Tt e @E G
4:1. 65 und Brocdde pour i nhiber 1a precipitation (notameni I inhib fl on

de sew I, | éb)dveameﬂesﬂ eng wtsers:@llqhbl\detbmmrngnrdlelﬂn Alkvlphenoxvnolv(ethvlenoxv)ethanol. ein
: Ethylenoxidaddukt mit endsténdigem Propylen, ein Polymer von Maleinsdure oder Maleinsaureanhydrid,
eine Polyacrylsdure, eine Phosphinocarbonsaure, ein Copolymer ‘aus Acrylamid und einem Acrylat, ein
Copolymer aus Acrylsdure und 2 - Hydroxypropylacrylat, ein Copolymer aus Maleinsdure oder
35 Maleinséureanhydrid und einem sulfonierten Styrol, ein sulfoniertes Polystyrol, ein Zinksalz oder ein
Molybdatsalz ist; wobei das Gewichtsverhaltnis von (a):(b) im Bereich von 1:50 bis 50:1 liegt.
2. Eine Mischung wie in Anspruch 1 beansprucht, in welcher das Gewichtsverhiitnis von (i):(ii) im
Bereich von 1:4 bis 4:1 liegt.
3. Ein Verfahren zur Hemmung der Fallung (darunter Schwellenhemmung, stpers:on, Solubilisierung
40 und TeilchengrdBenverringerung) von Kesselstein-bildenden Salzen in einem wisserigen System, welches
L ein Kiihlsystem, ein Umkehrosmosesystem, eine Entsalzungsanlage oder ein Gaswascher ist, umfassend
das Zusetzen von wenigstens 0,1 mg/l einer Mischung, wie sie in Anspruch 1 oder 2 beansprucht ist, in
welcher der Bestandteil (b) von einem Zink- oder Molybdatsalz verschieden ist, zu dem System.
4. Ein Verfahren zur Hemmung der Metallkorrosion in einem wésserigen System, das ein Kihisystem,
45 ein Umkehrosmosesystem, eine Entsalzungsanlage oder ein Gaswaéscher ist, umfassend das Zugeben von
wenigstens 0,1 mg/l einer Mischung, wie in Anspruch 1 oder 2 beansprucht, in welcher der Bestanditeil (b)
ein Zink- oder Molybdatsalz ist, zu dem System.

_ Revendications
- 50

1. Mélange comprenant:

(a) un polymére hydrosoluble ayant une masse moléculalre moyenne en p0|ds inférieure 3 25.000,
qu’on détermine par diffusion de lumiére avec laser & petit angle et qui comprend (i) un acide acrylique
et/ou un acide méthacrylique; et {ii} I'acide 2 - acrylamido -2 - méthylpropy! - suifonique et/ou \'acide 2 -

s5 méthacrylamido - 2 - méthylpropyl - sulfonique; le rapport pondéral de (i):{ii) étant dans I'intervalle de
1:20 & 20:1; et -

(b) au moins un composé hydrosoluble qui est un alkylphénoxy - poly{éthyiéneoxy)éthanol, un
produit d’addition d’oxyde d'éthyléne a terminaison propyléne, un polymére d’acide maléique ou de son
anhydride, un acide polyacrylique, un acide phosphinocarboxylique, un copolymére d’un acrylamide et

so d’un acrylate, un copolymére d'acide acrylique et d'acrylate de 2-hydroxypropyle, un copolymere d‘acide
ou d'anhydride maléique et d'un styréne sulfoné, un polystyréne sulfoné, un sel de zinc d’'un molybdate, le
rapport pondéral de (a):(b) étant compris entre 1:50 et 50:1.

2. Mélange selon la revendication 1, dans lequel le rapport pondéral de (i) & (ii) est compris entre 1:4 et
4:1.

65 3. Procédé pour inhiber la précipitation (notamment I'inhibition de seuil, la dispersion, la solubilisation
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