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st abi | i ze phosph¥atdppbigailehi biting the formation of cal ci um phosphate
scale. The invention also relates to a process for inhibiting cal cium
phosphate scale in water 20 treatnent systens. (2) Description of the
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ort hophgsphat es. Pol yphosphates can |ikew se be enpl oyed because they are
hydrol yzed to orthophosphates i n aqueous nmedi um The problem w th using
phosphat es REFERENCE{IQAIMECROFKCHR APPENSIXt end to produce cal ci um
phosphat e scal ej\Z %@E :ildhere to the metal surfaces of boilers and -30
metal | ic heat excdt %b.e'The scale inhibits effective heat transfer,
restricts the flow of the water, and pronotes the devel opnent of

under deposit corrosion. Consequently, it is necessary to renove the scale

by cl eani ng3ACKORAUNRAMNGHESNSMPEREINe because equi pment nust be
shut do%, I(?)blglgldc&stﬂésm%n .Olnncurred, and production is delayed. In

This invention relates to phosphate stabilizing compositions comprising (2)
polyaspartic acid, and (b) an anionic carboxylic polymer. The compositions effectively
stabilize phosphates by inhibiting the formation of calcium phosphate scale. The
invention also relates to a process for inhibiting calcium phosphate scale in water

20  treatment systems.
(2) Description of the Related Art

It is known to freat cooling water and many industrial waters with inorganic and
organic phosphorous-containing compounds to prevent anodic corrosion, Typically
used for this purpose are water-soluble phosphates such as ammonium and/or alkali

25  metal phosphates, where the phosphates can be ortho-, meta- or pyrophosphates,
particularly orthophosphates. Polyphosphates can likewise be employed because they
are hydrolyzed to orthophosphates in aqueous medium.

The problem with-using phosphates in water treatment is that they tend to
produce calcium phosphate scales, which adhere to the metal surfaces of boilers and

30  metallic heat exchangers. The scale inhibits effective heat transfer, restricts the flow of
the water, and promotes the development of underdeposit corrosion. Consequently, it
is necessary to remove the scale by cleaning. Such cleaning is expensive because
equipment must be shutdown, labor costs are incurred, and production is delayed. In

view of these problems, preventing scale formation is preferred to scale removal.
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5,386,038 discloses a water-soluble mixture of phosphonated oligomers that inhibit

scale formation and/or the corrosion of metal exposed to aqueous systems. WO
| 20  00/44677 teaches that certain blends of polyaspartic acid and certain water-soluble
mixture of phosphonated oligomers effectively inhibit the formation of calcium
carbonate scale and are also effective corrosion inhibitors.
All citations referred to under this description of the “Related Art” and in the-
“Detailed Description of the Invention” are expressly incorporated by reference.
25
BRIEF SUMMARY OF THE INVENTION
This invention relates to phosphate stabilizing compositions comprising (a)
polyaspartic acid, and (b) an anionic carboxylic polymer. The compositions effectively
stabilize phosphates by inhibiting the formation of calcium phosphate scale. The
30 invention also relates to a ptoéess stabilizing phosphates from forming calcium
phosphate scale in water treatment systems. The compositions provide synergistic

phosphate stabilization in cooling waters, which is preferably accomplished without the
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Cl. 7 al kenyl gr chithomgh actmacbssany artpeefeét) a waterasohbld pivspbonasad gifgeiner and/ or
hydroxy suybstituted Cl1.7 alkyl or C .7 al kenyl group, and each Mis a
cation suc af/}pgttﬁqg@er% igﬁé‘tt@cﬁdgﬂ@d%?ml@smnér soluble and nis 1 to
6, typigally > 1 and < 6. These water-soluble phosphonated oligoners are
typi calj1 y added to the conposition to.inhibit 25 cal cium carbonate scale
formation and/ or corrosion. HoweverH[(HRCHRRYRO:ME water- sol uble
phosphonat e ol i gonmer used in the conpositions of this invention is such

t hat

wherein at least one R group in each unit is a COOM, CH2OH, sulphono, or phosphono
group and the other R group which may be the same as, or different from, the first R
20 group, is hydrogen or a COOM, hydroxyl, phosphono sulphono, sulphato, C.7 alkyl,
Ci.7 alkenyl group or a carboxylate, phosphono, sufphono, sulphato, and/or hydroxy -
substituted Ci.7 alkyl or Ci7 alkenyl group, and each M is a cation such that the
phosphonated oligomer is water soluble and n is 1 to 6, typically > 1 and < 6. These
water-soluble phosphonated oligomers are typically added to the composition to inhibit
25  calcium carbonate scale formation and/or corrosion. However, the amount of water-
soluble phosphonate oligomer used in the compositions of this invention is such that
the weight ratio of water-soluble phosphonate oligomer to polyaspartic acid is <1:1 or

greater than 1.9,

30 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
Not Applicable.
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Conponent (b)_is an anionjic carboxylic polymer or a salt thereof t hat
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acid, for example anhydrides of polyaspartic acid, which can convert to polyaspartic

acid by hydrolysis under use conditions, also can be used.

20 Component (b) is an anionic carboxyhc polymer or a salt thereof that stabilizes
phosphates against prec1p1tat1on in an aqueous system For purposes of describing this
invention, polymer shall be construed to mean any product formed by the
polymerization of one or monomers, and includes homopolymers, copolymers,
terpolymer, tetrapolymers, etc. The anionic carboxylic polymer preferably has some

25  stabilizing effect against the formation of calcium phosphate scale when used alone.
The anionic carboxylic polymer typically has an average molecular weight of 1,000 to
50,000 as determined by gel-permeation chromatographic analysis, preferably from
2,000 to 10,000. These polymers and their method of synthesis are well known in the
art.

30 Examples of monomers that can provide the source for the carboxylic?
functionality for the anionic carboxylic polymer include acrylic acid, maleic acid,

methacrylic acid, crotonic acid, isocrotonic acid, fumaric and itaconic acid.
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from1,000 to 70,000, preferably from 15,000 to 70, 000. Exanples of .
sul f onat ed a@’t‘?ﬁ“@ﬁ@ﬁ'ﬁﬁ 'ei ¢ anhydride copolymers are shown in U S. Patents

Ul fonated . st i eme) e el oot B Bt il 1 e
25% aqueousvasetsplibdn pohmery/dygeallfl havisglavemge 1060swal watight afvanl| BBOGE t6 r om
Alco Chem clyng, preferably from 15,000 to 70,000. Examples of sulfonated styrene/maleic
anhydride copolymers are shown in U.S. Patents 4,255,259 and 4,306,991, Examples
of commercially available water-soluble sulfonated _styrene/maleic anhydride
20  copolymers are Versa TL-4 sold as a 25% aqueous solution, and Versa TL-3 sold as
95% solids, available from Alco Chemical. |
It is also possible to employ carboxylic acid polymers that contain a chain
phosphorus atom, which forms part of an acid gll'oup, preferably phosphino
polycarboxylic acids. For a description of such polymers, see, for example, U.S.
25 4,692,317 and U.S, 2,957,931. The molecular weight of such polymers is relatively
low, generally below 6,000, the preferred molecular weight being from 500 to 6000. A
 particularly suitable polymer is that sold as Belclene 500, and DP-3385 sold as a 40%
aqueous solution and Belsperse 161 sold as a 50 % aqueous solution, which are
available from Biolab.
30 The effective ratio of carboxylic polymer to polyaspartic acid is from about 1:9
| to about 9:1, with the best synergistic efficacy from 1:4 to 2:1. The compositions are
effective at a pH range of 7.0 to 9.2, preferably at a pH range of 8.0 to 8.9, and most
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all amounts and percentages are by weight, unless otherwise expressly indicated.

20 ABBREVIATIONS AND TRADE NAMES

The following abbreviations are used:

Acumer 3100 acrylic copolymer copolymer sold by Rohm & Haas under the
Accumer trademark.
25
AA:AMPS [acrylic]:[ methacrylic acid and 2-acrylamido-2-methyl propane
sulfonic acid] copolymer.
AR-540 sulfonated acrylic acid copolymer sold by Alco Chemical sold
30 under the AQUATREAT trademark.

AR-545 AA:AMPS copolymer sold by Alco Chemical sold under the




The foll ow ng abbr evi ations are used: Acuner 3100 acrylic copol ;r?eMAY 2005
copol ymerW q)%é Rohm & Haas under the Acuuner trademark, 25

[acrylic]: P B acrylic acid and 2-acryl am do- 2- net hyl prBﬁWéOl/‘g‘u‘fﬁf oni c
aci d] copol ymer. AR-540 sAQUATRENBiradekiack.aci d copol yner sold by Al co
Chem cal sold 30 under the AQUATREAT trademark. AR-545 AA: AMPS copol yner
sold by Alco Chem cal sold under the 6 1 7 MAY 2005 WO 02/48049

PCT/ USOL/ 44706 AQUATREAT trademark. AR MPS sul f onat ed acrylic copol yner

sold by Al g ical sol T ne 283
mal ei c/ et hy a(grﬁf/%ﬂat e/ vi ny%u%f@% agh?ﬁcp@%ﬁé%lﬂ%& ‘o’f’%’gl S@E‘# ﬁe 400
phosphi nocar boxylic acid ¢ I d Biolab. io Cyanamer P-70

acryl am de acryl ate copol Qﬁggm&‘ BéEar:kndustri es under the trademark
Cyananer. K-797 acrylic/ AMPS/ sul fonated 'styrene copol yner sold by B. F
Goodrich under the Good-Rite trademark. 15 KXP-123

acrylic/ethoxyl ate/ acryl am de copol yner sold by B.F. Goodrich under the
Good- Ri t e Bekdeme8s. PAA pmdlyieethaidetydateleinyl kestate casolMber@olR 49 Bislab.d by
Bayer. 20 Exanples | through 4 denonstrate the synergy for the phosphate

stabilization. Al anounts are in ppmsolids, unless otherw se indicated.
The sanme test nethod used in the exanples is described as follows: 25 7

Belclene 400 phosphinocarboxylic acid copolymer sold by Biolab.

16 Cyanamer P-70 acrylamide acrylate copolymer sold by Cytec Industries under

the trademark Cyanamer.

K-797 acrylic/AMPS/sulfonated styrene copolymér sold by

B.F. Goodrich under the Good-Rite trademark.

15
KXP-123 acrylic/ethoxylate/acrylamide copolymer sold by B.F. Goodrich
under the Good-Rite trademark.
PAA polyaspartic acid known as VP OC 2401 sold by Bayer.
20

Examples 1 through 4 demonstrate the synergy for the phosphate stabilization.
All amounts are in ppm solids, unless otherwise indicated. The same test method used

in the examples is described as follows:

25
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cal cul at i orP3, heasinafie refatredito schd Gustrol1 6. SR contaiiig thenest (Rker waR) / (R,
-R) 100, where RX = residual . 043- of sapple x, R = residual m PO43-
of the SCor3%H oBRdNEY Bmw?f?rf%%nﬁm@w@nt%ubatwewm FTBRER0% P04,
LDt DU LT On o 8RS Tradbs: Wier! WA thGP HRAYA Brith®a FRafiml hACHlot o resiciuat.
stabilizing phosphates fromprecipitating as cal cium phosphat e scale in
aqueous  systhepisosplite vl dicafiitteTaid detdrsdedyatd hoeferemtagafortdphdighfdivasl one

to the Contropl  at arious concentrations to stabilize phosphates from
f or mi ng cal%f%t%ééwéf@fﬁél@w‘f@? Cayried SURYOLRNE WO 02/ 48049 PCT/ USOL/ 44706
TABLE | (% PO43- inhibition/stabilization for PAA alone) 5 PAA (ppm solids)

5.0 7.5 10.0 12.5 15.0 20.0 % PO '- inhibition + STD
- 1o % PO, inhibition = (R« - Ro)/(Ri -Ro)100,

where Ry = residual ppm PO4” of sample x, R, = residual ppm PO,* of the
Control and R; = initial ppm POs> (10.0 ppm). .

15 A higher % PO inhibition indicates that the test compound is more effective at
stabilizing phosphates from precipitating as calcium phosphate scale in aqueous
systems.

The data in Table I show the effect of adding PAA alone to the Control at

various concentrations to stabilize phosphates from formirg calcium phosphate scale.
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1101: 12089. 62. 677.5 The data in Table Il indicate that the addition of PAA
to AR-545 inproves the 10.0 0.0
i2.5 0.0
10 15.0 0.0
20.0 0.0
The data in Table I indicate that PAA alone does not act as a stabilizer against the
formation of calcium phosphate scale.

15 The data in Tables II-III show the effectiveness of certain phosphate stabilizers
when used alone. They also show the effect of adding PAA to these known phosphate
stabilizers.

The “synergistic difference”, as listed in the last column, is equal to the
difference between the % inhibition of the blend and the % inhibition of the individual

20  phosphate inhibitors. This synergistic difference is a measure of the improved efficacy
obtained by blending PAA with the known phosphate stabilizer,

Table II
(Addition of PAA to AR-545 at various ratios)
25
Example AR-545 PAA Ratio of Total solids % PO Synergisti¢
(ppm solids) | (ppm solids) solids inhibition Difference
A 4 0 4:0 0 0 NA
1 16 1:4 20 4.5% 0.0 4.5
2 5 15 1:3 20 14.1% 0.5 11.5
3 6 14 1:2.3 20 92.6+0.5 90.4
4 3 10 1.2 15 5905 33
5 10 10 11 20 89.6%2.6 715
The data in Table II indicate that the addition of PAA to AR-545 improves the
phosphate stabilizing effect of AR-545 at various ratios.
30



phosphate stabilizing effect of AR-545 at various ratios. 30 9 V\Q@?C@%ﬂﬁ%“
M7 NMAY ZQO(B 4 S01/ 44706 Exanple 6 The procedure for Ex$ﬁ§}[%s 1-'5 5
fol | oned excep R 540 was used as the anionic polyner. BUTPE are

set forth in Table I11. s Table 111 (E3gmpledi stic bl ends of AR-540 with PAA)
Exanpl eAR- 540 PAA Ratio of .Tatal solids% 3 ner gj st pm sol j ds) m
ol T 05y 0! 1 dsi il B RPE oL ERRATONE ol SegRiR SN ed fhe o
710101: 12093hiG4ie pdifidr. 1The ree @ are dct forl2inB¥b1S(r, 57- 51: 11584. 4 1.5+67.0 The
data in Table | IP Show simlar results when using AR-540. PAA al one does
not 1o have any effect, but when conmbined with AR-540, it enhances the

ef fectiveness of the AR-540. The dat ingﬁabl e N conpare phosphate
stabilizZation for known pol ymeric ph e stabilizers to blends of these

stabilizers with PAA at a gyderdpfitic®lentd o/ REOFAPRRAD ALY MAY 2005

PCT/ USO1/ 44706 Table IV

1o

Example AR-540 PAA Ratio of | Totalsolids | % POs" Synergistic
{ppm solids) | (ppm solids) solids inhibition Difference
B 5 0 0 5 63+1.5 NA
6 5 10 L:2 15 14.9+ 1.8 8.6
7 10 10 1:1 20 913x21 +12.1
C 7.5 0 0 7.5 174+2.6 NA
8 7.5 7.5 I:1 15 844415 +67.0

The data in Table Il show similar results when using AR-540. PAA alone does not

have any effect, but when combined with AR-540, it enhances the effectiveness of the

AR-540,

The data in Table IV compare phosphate stabilization for known polymeric

phosphate stabilizers to blends of these stabilizers with PAA at a 1:1 ratio,

10




(I'nhibiting Effect of Known Phosphate Stabilizers Conpar ed to Bﬂe?nﬂmy 2005
Cont ai nlnﬁ (f\% g al:1l ratlo) 5 10 I nhi bitor PAA %O - nerﬁl stic

Exanpl el nHH m)unt (ppm i nhi bi tionDifference (ppm sol F d501/496 Dver sa
TL-41007.8 2.4NA 9Versa TL-4101082.5: 1! 5.074.7 EGRK7977.506. 9+1. 6NA 10CR
K-7977.57.584.0 1.977. 1 FKXP- 1237. 503T§11 ANA 11KXP-1237.57.583.6 +79 8
GAcumer 31007.5066. 7 + 5NA 12Acurmer 8 57.588.5 2.121.8 HBel cl ene
4007.508.54: 2. 3Nﬂ@9mﬂglFJFﬂ§taﬁKnowlﬁmpwe§fmess Coaparedée 2832005. 6
11/ 6NA 14Bel cl ene 28320202 $8lendsCapaindng PAAatack:1Pati@P000NA 15C ananer
P-701010625.8 t_1.825.8 KA uatreat MPS7Z.505.9 t 1.4NA 16A uatreat

MPS7. 57. 584. 0:|LEx¢mglyd. 1 Inhibitcdat of i fehibadsl e| | IPAA nli c%tB®4t hal Sbwgistedldi ti on of
PAA to a varidty of Known phosphiat émowt ab| | ieer s |i righitdtices | Pefeehiel | ty of
t hese phosphat|le_stahill i zers whe splidgld) | Wﬁdﬁ)\/\pl_ahj_ ratjo of 1:01. 11

D Versa TL-4 10 0 T78x24 NA

9 Versa T1L-4 10 10 82.5%5.0 74.7

E GR K-797 7.5 0 69416 NA

10 GR K-797 7.5 7.5 840+ 1.9 77.1

F KXP-123 7.5 0 38414 NA

11 KXP-123 7.5 7.5 83.6 + 79.8

G Acumer 3100 7.5 0 66,7+ 6.5 NA

12 Acumer 3100 7.5 7.5 88.5:+2.1 21.8

H Belclene 400 7.5 0 85%23 NA

13 Beiclene 400 7.5 7.5 34.8+6.9 26.3

I Belclene 283 20 0 5.6x+1/6 NA

14 Belclerie 283 20 20 28.5£3.7 22.9

I Cyanamer P-70 20 0 0 NA

15 Cyanamer P-70 10 10 258+£1.8 25.8

K Aquaireat MES 7.5 0 59+1.4 NA

16 Aquaireat MPS 7.5 1.5 840 1.0 78.1

The data in Table III indicate that the addition of PAA to a variety of known phosphate
stabilizers improves the ability of these phosphate stabilizers when the used in a weight
ratio of 1:1.

10

11



J 7 MAY 2005 1WD 02/ 480 49 PCTI USOL/ 44706 CLAIMS 2 31.A phosphat od 7 MAY 2pos
stabili zi sition for aqueous systens conprising: 4 ol partic
aci d, and&§°%§§5§an ani oni ¢ carboxylic polyner, a 9 such Fai&%ﬁﬂﬁxﬁf
conposi tli orCLAl¥iBee of a water-sol ubl e phosphonate oligoner. 10 11 2. The
conposi%ion of claim1l wherein the pol yaspartic acid has average 12

- mol ecul & weight from 1000 to 10 000 and the ratio of (a) to (b) is from
4:1 to 313 11:2 14 phSspRate ThSII posidn dbr dhehBsgsiRE b Sk Brilifie: ani oni o
carboxylic copolynmer "has an 16 average nol ecul ar”wel ght TronT500 to

20, 000. 417 1s 4. The conposition of claim3 wherein carboxylic polyner is
selected fromt 19 group.consisting of acrylic/sulfonic copol yners,
acrylic%naleic g%bolﬁﬁ%%@Pﬁﬁﬁém hi nocar boxyl i c,
acryliclgmal ei ¢/ sul fonated styrene, 21 acrylic/ethoxyl ate/acrylam de,

mal ei c/ et hyl acryl ate/ vinyl acetate and m xtures 22 thereof. 23 24 5. The
conposi t/i on of dbhinmﬂad&ﬁmﬁmbmaﬁb@m@hmg polymer is an acrylic/sulfonic
25 copol yner having a nole ratio of acrylic to sulfonic of 98:2 to 20: 80.
26 27 6. The conposition of claim5, which conprises at | east one

addi t i onal such that the composition is free of a water-soluble phosphonate oligomer.
10
1 2. The composition of claim 1 wherein the polyaspartic acid has average
12 molecular weight from 1000 to 10 000 and the ratio of () to (b) is from 4:1 to
13 1.2 ’
14
15 3. The composition of claim 2 wherein the anionic carboxylic copolymer has an
16 average molecular weight from 500 to 20,000.
17
i8 4. The composition of claim 3 wherein carboxylic polymer is selected from the
19 group consisting of acrylic/sulfonic copolymers, acrylic/maleic copolymers,
20 phosphinocarboxylic, acrylic/maleic/sulfonated styrene, _
21 acrylic/ethoxylate/acrylamide, maleic/ethylacrylate/vinyl acetate and mixtures
22 thereof.
23
24 5. The composition of claim 4 wherein carboxylic polymer is an acrylic/sulfonic
25 copoiymér having a mole ratio of acrylic to sulfonic of 98:2 to 20:80.
26
27 6. The composition of claim 5, which comprises at least one additional
28 component, selected from the group consisting of tolyliriazole, benzotriazole,
29 phosphonates, molybdates, zinc, orthophosphate, and polyphosphates.
30

31 7. A method for inhibiting the formation of phosphate precipitation and deposits in

32 an aqueous system which comprises:

i2




28 conponent, selected fromthe group consisting of tolyltriazol e,‘! 7 MAY 2005

benzotri 9 phosphonates, nolybdates, zinc, orthop e, and
pol yphosp at(ggs04 0O 31 7. Anmethod for inhibiting the forﬁgiﬁgﬁbﬁm

phosphatle precipitation and deposits in 32 an aqueous system which
conprises: 12 1 7 NAY WD .02/ 480 2CT/ USO1/ 44706 uci ng a
phosphate stabili zi ndn %%?ﬁpﬁﬁ% %g%ffwg coglpo%tmlhoféau% ni g’ Prffo an
aqueous ssystem cont a'@in@a@a@&%ﬁ@@%tﬁn%@ﬁtﬁ&ﬁ h hite [ frobidn 114’:11@1@0r%ﬁ0unt
effective to inhibit the formation of pospae cl pitation. . The

met hod @éf cl ai m 7 wheweimounheffostiveto mhﬁmttth@ﬁmmdtmqofe;dwsplayspwmphadmna pH 7
from6.8 to 9.3. 8 9 9. The nethod of 'claim8 wherein said conposition is
used i n>concentrations from 10 0.1 ppmto 500 ppm 11 12 10. The net hod of

cl ai m 9 gwheg ei n temBkb®br &iB8n vrvﬁfetraﬁ ﬂi’égtﬁ%'f'%éﬁ‘éatté%ﬂdcﬁﬁﬁu &@{ém B 4 gam 8 8.0

to 8.6. 14 15 11. The method of claim 10 wherein said conpdsition I's used
in concentratiorfsom&®thO93n 1.0 to 20.0 ppm 17 18 12. A phosphate
stabili'zing conposition for aqueous systenms conprising: 19 20 (a)

pol yaspdrtic acid, 21 22 (b) an anionic carboxylic polymer, and 23 24 (c)

a wat er gsolgibl e PRIZRAGNEE Gaift] & SAERAn said composition is used in concentrations from
10 0.1 ppm to 500 ppm.
11 .
12 10.  The method of claim 9 wherein the pH of the treated aqueous system has a pH
13 from 8.0 to 8.6. |
14
15 11, The method of claim 10 wherein said composition is used in concentrations
16 from 1.0 to 20.0 ppm.
17

18 12, A phosphate stabilizing composition for aqueous systems comprising;

19
20 (a)  polyaspartic acid, i

21

22 (b)  an anionic carboxylic polymer, and

23

24 (©) a water soluble phosphonate oligomer,

25 _

26 where the weight ratio of solids of (a} to (b) is from about 1:9 to about 9:1, and
27 such that such that the weight ratio of water-soluble phosphonate oligomer to
28 polyaspartic acid is <1:1 or > 1.9,

29

30 13, The composition of claim 12 wherein the polyaspartic acid has average
31 molecular weight from 1000 to 10 000 and the ratio of (a) to (b) is from 4:1 to
32 1:2 |

i3




25 26 where the weight ratio of solids of (a) to (b) is from abo,;g M?éﬁ
about 9:1 Oalﬁf 7 such that such that the weight ratio of water-sol 005
phosphonal®® Gl t§dmer to 28 pol yaspartic acid is <1:1 or>PETES0¥#060 13,
The conposition of claim 12 wherein the polyaspartic acid has average 31

| d. t tio of (g) to (b) is from
1 to 5" ThD TEN 5T n A3 ch MAYOSShe FripmaSsTOR R somolmexis e
conposi ti on of cl.al T YT AT peetal rboxylic copolynmer has an 3
avrenr)age 3rml ecul aév%\i;\%eéﬁl froﬁ%}%%g?g%%&g)?(ﬁg' 5 15. The conposition of
claim 14 wherein carboxylic polyner is selected fromthe 6 group
consi sting acrylic/sul fonic copol yners, acrylic/maleic _copolyners, 7
phosphi r?ocaf%oxyfﬁec‘fonalfﬂ‘ﬂlo}l@f ﬁ]&}r’éﬁg T A @BX@W}Y@?F‘QS gelected from the
a1 Y13 et oKy | gl ekl O RY BIERRI N BEH 5H NN BB,

xtu . .

car boxy_:'?! c pol yrﬁosplﬁnmag@gg@%ia::#yﬁu,gﬁageiblslilfdrﬁtlaiics?gbgﬂ%ere Egvi ggi ?i gﬁl gf ratio
cl ai m 16, “whi ch BB 1Y Tl o AlcieE B viny] S REREINSES oot ed
fromthg group cgpshsting of tolyltriazole, benzotriazole, 16
phosphonat es, nol ybdates, zinc, orthophosphate, and pol yphosphates. 17 1s
18. A method for inhibiting the formation of phosphate precipitation and
deposi tlsi [ n16 19 ,F}:Il’l aqueous s (s;[taem whi ch rises: 20

co
e cotnposition of claim 135 wherein canrgoxylic polymer is an acrylic/sulfonic
12 copolymer having a mole ratio of acrylic to sulfonic of 98:2 to 20:80.
13

14 17. The composition of claim 16, which comprises at least one additional

15 ‘component, selected from the group consisting of tolyltriazole, benzotriazole,
16 phosphonates, molybdates, zinc, orthophosphate, and polyphosphates.

17

18 18. A method for inhibiting the formation of phosphate precipitation and deposits in

19 an aqueous system which comprises:

20

21 introducing a phosphate stabilizing cofnposition of claim 12, 13, 14, 15,
.22 16, or 17 an aqueous System containing a phosphate corrosion inhibitor

23 ' in an amount effective to inhibit the formation of phosphate

24 precipitation,

25

26 19.  The method of claim 18 wherein the pH of the treated aqueous system has a pH
27 from 6.8 to 9.3.

28

29 20,  The method of claim 19 wherein said composition is used in concentrations-
30 from 0.1 ppm to 500 ppm.

31

32 21.  The method of claim 20 wherein the pH of the freated aqueous system has a pH

14




21 |ntrodu0|ng a phosphate stabilizing conposition of claim12, &%65
22 16, gﬁgaﬁgmgqueous system cont ai ni ng a phosphate corrasion |n

23 in an 3 ffective to inhibit the formation of phofpHhaSEL *5%5
preci pi ttati on. 2Bom3@ ©3.6.The net hod of claim18 wherein the pH of the :
treated aqueous systemhas a pH 27 from6.8 to 9.3. 28 29 20. The net hod
of clairh19 wherein said conposition is used in concentrations: 30 from

0.1 ppmgto 0 T fe %%ﬁ$ ; i f the
treatedSanggusp§§2¥§%$§§gz%mgiPﬁzﬂ?%§Q%ﬁ@ 2005 ﬁ%éﬂ%@?%%ghgo%%ﬁyﬁﬁkﬁl44706
1 from@& 0 to 8.fBom 10 20D ppine net hod of claim21 wherein said conposition
is used in concentrations 4 from1l.0 to 20.0 ppm 15 17 MAY 2005 ABSTRACT
OF THE, DI SCLOSURE This invention relates to phosphate stabili zing
conpositions conprising (a) polyaspartic acid, and (b) an anionic
carboxylic polynmer, The conpositions effectively stabilize phosphates by
inhibiting the formati on of cal cium phosphate scale. The invention also
relates to a process for inhibiting calcium phosphate scale in water
treatment systens. 3.6
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