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15 (1) Field of the Invention
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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reference. 5386038 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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H[CHRCHR],--PO3M;

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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Derivatives ofI % yaspartic ]
Preferably, the salts of polyaspartic acid are sodium salts. Derivatives of polyaspartic

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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preferably Watmohﬂﬂ@-p@gm@.rs Exeiogllye having average molecular weight from 1,000 to
70,000, 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
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ABBREVI ATI ONS AND TRADE NAMES The foll owi ng abbrevi ations are used: Acuner

3100 acrylic copol ynmer copolyner sold by Rohm & Haas under the Acuuner

trademar k. Bfclédud 289PS [ acrmydléickthylaenidieloingt hestdie cobotyider sold by Biolab.

2-acryl am do- 2- et hyl propane sulfonic acid] copolymer. AR-540 sul fonated
acrylic acid copolyner sold by Alco Chem cal sold 30 under the AQUATREAT
trademar k. AR-545 AA: AMPS copol yner sold by Alco Chem cal sold under the 6

1 7 MAY 20 48049 USOL/ 44706 EAT tr.ade . AR MPS
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AQUATREAT trademark. 5 Bel cl ene 283 nul ei c/ et hyl acryl ate/vi nyl acetate
copol yner sold by Biolab. Belclene 400 phosphi nocar boxylic acid copol yner
sol d by Bi ol ab.

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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calculation was carried out as follows: 10 % PO43 inhibition= (Rx - R/(R
-R) 100, where RX = residual ppm P043- of sanple x, R = residual ppm PO43-
of "t he 1eCont r ol %ﬁ’dhﬁjnh’:biitinhﬁ(&k-ﬁp)lfﬂ?l?@,}}m( 10.0 ppn). is A higher % P043,
inhibition indicates that the test conpound is nore effective at i
stabilizing phosphates from precipitating as cal ci um phosphate scale in

aqueous  syst eMByhere Ry = residual ppm PO4™ of sample x, R, = residual ppm PO4* 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.



The data in Table | show the effect of adding PAA alone to the Corif r?o}matzggg
vari ous cQ cogpg&%t lons to stabilize phosphates fromform ng cal ci um
phosphat e"§ca*8¥78 1 7 MAY 2UU5 WO 02/ 48049 PCT/ US01/ 447 EETERBIH76 (op
PO43- inhibition/stabilization for PAA alone) 5 PAA (ppmsolids) 5.0 7.5
10.0 12.5 15.0 20.0 % PO '- inhibition +'STD 0.0 0.0 0.0 0.0 0.0

0.0 10 The data in Table | indicate tmLEAA al one does not act as a
stabilizer against the f i 1 Rep cale. 15 The data

in Tables Il1-111 show thgﬂggeﬁlgﬁggghgk%rtal %ﬁp 1§% hate stabilizers
when used al one. They al so show the effect of adding PAA to these known

phosphate stabilizers. Thepg'%gﬁ&ﬁihgt | & pE RS Tp @s |isted in the |ast
colum, 1s equal to the difterence between the % tnmni bition of the blend

D

and the % inhibition of the indi#%fdual 0.0
7.5 0.0

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 1:1 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




20 phosphate inhibitors. This synergistic difference is a neasur e
i Apr oved ,&Jfofd%ﬁ‘g@é obt ai ned by bl ending PAA with the known

a (Addition of PAA to AR 545 at variou
sol iBksfplR43- Synergistic (pprn solids)m

14161: 4@%%

edyexraat

stabilizer.
Exanpl eAR- 545 PAA Ratio of Tot al

25151 32014, 110, HFPSRBtE: EXa065 | O1Ha00

PIPTRC

e Il

25151: 32014. 110.

1101: 12089. £26:87 folymEh
to AR-545 inproves the

rati os.

f or Exanéo

pol ymer.

1o

Aeupil

was used as the
s Table |11

10. 04
AR

e the
eTReBnlkdhird 82 l6riH n TR gAt € that the addition of PAA
phosphate stabilizing effect of AR-545 at various
30 9 WD 02/48049 M7 NMAY 2Q PCT/US01/ 44706 Exanple 6 The procedure
les 1-5 was foll owed except
The results are set forth i

bl ends of AR-540 with PAA)gEXGBRYRATmILYE AR-540 with PAA)

anionic -
(Synergistic

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
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PAA Ratio of Total solids% PO43 Synergistic (ppmsolids)m 17 MAY 2005
sol i ds)sol] d(ﬁi g i9bi tionDi fference B50056. 311. 5NA 65101: 21514.9 1.88.6
710101: 12881748%91112 1 7. 5007. 517. 412. 6NA 87. 57. 51: 1158XCATUBOK4Z4 o The
data in Table Il show simlar results when using AR 540. PAA al one does
not io0 have any effect, but when co irie wi th AR-540, it enhances the
effectiveness of the AR-540. The dat e I¥ap) e N conpare phosphate
stabilization for (HdWngdileck of Knopyndiosphate Stabilizery Compayedtends of these
stabilizers with PAA at a Blendse€entainigg IDAOL/2BD48ti0) 7 MAY 2005

PCT/ USO¥ 44706_-Iahle 1V (Inhibiting Fffect of Known Phosphate Stabjlizers
Conpared to Bl &w@asle Gont Whihitang Inhibitey 1| 1 PAdt i ¢) B PO | nhBeEistc PAA %P4
- Synergi sti c {Exanpl gl nhi bi t or anppurfmogdpn  (epm inhibition | Difference
{(ppm solids) solids)

D Versa TL-4 10 0 7824 NA

9 Versa T1L-4 10 10 82.5%5.0 74.7

E GR X-797 7.5 0 69416 NA

10 GR K-797 7.5 7.5 840+ 1.9 77.1

F EXP-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 5.6+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
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i nhi bitionDifference (ppm solidssolids) DVersa TL-41007.8 2.4NA ey 2005

TL-41010 AL 5.074.7 EGRK7977.506. 9+1. 6NA 10GR K- 7977. 4 977.1

P 123 V00, T Db, 1287 57, 583 6 170 6 Gheuner BCSUROLYEE 7 1

6. 5NA 12Ac uaeplldE007. 57.588.5 2.121.8 HBel cl ene 4007.508. 54: 2. 3NA

13Bel cl ene 4007.57.534.8 6.926.3 |Bel cl ene 2832005.6 11/ 6NA 14Bel cl ene

- 283202028.5 3.722.9 JC ananer P-702000NA 15C ananer P-70101025.8 t 1.825.8
KA uat reat WPS7.5 RineOA s : 048.1 The data

' Tabl et I R hate Ll additi%%ﬁg?wﬁgﬂgéy%&é%??e{’é&% known

phosphatte stabilizers inproves the ability of these phosphate stabilizers

when t he used Igﬁﬁ Weio%pt .ati.asof 1:1. 11 J 7 NAY 2005 1WO 02/480 49

PCTI USOL/ 44706 | MPORYa8RArRC BeifaMat o st abi | i zi ng conposition for aqueous

systens gconprising: 4

7 (b)  an anionic carboxylic polymer,

8

9 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




5(a) pol yaspartic acid, and 6 7 (b)an anionic carboxylic polynmner, 4 EM&@{]US
that the o ion is free of a water-sol ubl e phosphona i goner

11 2. The con%%‘sslbtl on of claim1l wherein the pol yasparti c&’ggﬁhoﬂ%{'goﬁaverage
12 nol edul ar weight from 1000 to 10 000 and the ratio of (a) to (b) is from
4:1 to _13 1:2 14 15 3. Theco claim 2.whe n|c

car boxyPi ¢ copol yner R&IUSHE ﬁ%ﬁ%@%gt%lﬁ@%(?mnﬁ?mm Siﬁa’ﬁ’?g:}fé@g .

20, 000. 317 1s 4. The cpPashbhdns @ st&h%bﬂ@aﬁl agh&@rc%%mbhqn}ﬁ&ww&r I's
selected fromthe 19 group consistin acryl i c/ ul fonic copol ymers

acryl i cAmal ei ¢ copol yaremount @ﬁﬁecpmmngw@tdm fomgtiorcof phosphate precipitation.
acrylic/mal eic/sul fonated styrene, 21 acrylic/ethoxylate/acryl am de,

nal ei c/ &t hyl acryl ate/ vinyl acetate and m xtures 22 thereof. 23 24 5. The
conposi i org of  chifal AMifloABLERIND 7GHDE Yhd fﬂ%?ltﬁé”@éatécﬁacﬁ@oﬁsc@é{én?ﬁ%% ﬁzﬂm c

25 copol yner having a nole ratio of acr c to sulfonic of 0: 80.

26 27 6. The cdnposi&to®3.of claimb5, V\/m ch conprises at |east one

addltlonal 28 conponent, selected fromthe group consisting of
tonItrlazoIe benzotriazole, 29 phosphonates, nolybdates, zinc,

or t hophgsphat e, BdLQRbY BNASRNS WeSreidshid §&n50s1tﬁnqﬁhg%nfc%hcédﬁlﬁ.h@ﬁ§ fro}d the

formati on of phosphate precipitation and deposits in an aqueous system
whi ch gonpri ses:0.1gpm 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




1 7 MAY 2005 WO 02/48049 PCT/ US01/44706 1 2 introducing a phosphﬁzig’ﬂi
stabilizi &ﬁﬁﬁ sition of claiml1, 2, 3, 4, 5 or 3 6 into an aq] %2.905
syst em contal ni ‘% a phosphate corrosion inhibitor in 4 aRCAIBON#478¢fecti ve
toinhikit the formati on of phosphate precipitation. 5 6 8. The nethod of

claim7 wherein the pH of.th reat.ed, aguepus systemhas a pH 7 from6.8
to 9.3. % 9{‘5. TJFJ? ﬁ@?l?ﬂﬁﬁl‘)&}foef&ﬁ%‘?‘ %Whﬁéhﬂégﬁ aRignig RERFILe crppivingt hasea i n

concentrations f 151 Qular RRRH: Sron?SoPRMo.obd, 12 10. The nethod of claim9
wherein the pH o%?at% treat eg a%ue(g)us systehqb%as a pH 13 from8.0 to 8.6.

14 15 1% The nethod of claim 10 wherein said conposition is used in
concentrati pns 6 from1.0 to 20. pm, 17 18 12. A phosphate stabilizing
conposi t ong? or MSEVQPEH@%éme@%WbOWgGQGIYW 1%)%ﬂ?‘§ﬁé@p%‘?lﬂiﬂlle glci d,
21 22 ( an ani gaj ' : r ubl e
phospho%)at e oli g%}errglg C&g%gﬂééf é\b\%@g@f@{%}e@gﬁ{ﬂeﬁgﬁ %éhé@ag%? P@so%&?’a) to (b)

i s from7about 1:phosphiadrartiox9lid, acamhid/midic/sulfinatddatyrenegh t hat the wei ght

[ - I h h t [ i nme 0 .28 polyaspartic acid is
Lit |100(r)f§ Y/atger Saocllj'?igs/eethcpxy?a%fgagryn am?dé? n:lta gc/etixyltacrylate/vi?ly{ gceta‘ij:e and mixtures
9 thereof.
10

12 16.  The composition of claim 15 wherein carboxylic 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




29 30 13. The conposition of claim 12 wherein the polyaspartic

aver age @%y@ﬁgﬁ§U|ar wei ght from 1000 to 10 000 and the ratio

(b) is fr 32 1:2 13 WD 02/48049 1 7 NMAY 2005 P&?F@@B%“Z 06 1 2
14. The iconposi tfrem 8dftod.@i m 13 wherei n the ani onic carboxylic copol yner
has an 3 average nol ecul ar weight from500 to 20,000. 4 5 15. The '
conposiﬁion of claim 14 wherein carboxylic polyner is selected fromthe 6
group cgnsigtingrif nﬁ&b&['dffc’lzﬁiﬂ ipwer&ﬁ@@hymp% sitidfi rly 'dssd E&gb@h&n&&?&ky”ﬁf S
7 phosphi nocarboxylic, acrylic/maleic/su fonated

acryl i ciet hoxyl drenddripl2810 when. nalelc/ethylacrylateIV|nyI acetate and

m xtures 9 thereof. 10 11 16. The conposition of claim 15 wherein
carboxylic polynmer is an acrylic/sulfonic 12 copolynmer having a nole ratio
of acrylic to sulfonic of 98:2 to 20:80. 13 14 17. The conposition of
claim 16, which conprises at |east one additional is conponent, selected
fromthe group consisting 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
deposits in 19 an aqueous system which conprises: 20 21 introducing a
phosphat e stabilizing conposition of claim12, 13, 14, 15, 22 16, or 17 an
aqueous system contai ning a phosphate corrosion inhibitor

15




23 in an amount effective to inhibit the formati on of phosphate 24
precipitation. 25 26 19. The nethod of claim 18 wherein the pH off ?INQQY 2005
treated aqueous systemhas a pH 27 from6.8 to 9.3. 28 29 20. The net hog
of claim i | gk on is used in concentrations 30 from
0.1 ppm t%m%%@@@wg met hod of claim 20 wherein the pH of the
treated aqueouShsysveniohaslas péi phdspdat? sMBNizR2Q0LmpARKO dBRARINEGE] USOL/ 44706
1 from8.0 }3’0 8. 6. 5% ‘%iré% The .met hod of claim 21 whérein said conposition
i s used i POOGHRAEHRICL P ATAMORY RaTbasy ipohmey. JhmFomppsitipnagtiecthahs ABSTRACT
O THE. | DSBEUEBURE RS by U T ARG LOoARARRRLTRR BRI | 0

conposi tions comprising {(a) polyaspartic acid, a an ani oni c :

car boxyl i énysaligralso raties doaroeriess tmgnldbiting tidviehy phosplald kdaeinpwasphat es by

i nhi bi ting.the.foLppti on of cal ci um phosphate scale. The invention also
relates to a process for inhibiting calcium phosphate scale in water
treatment systens. 3.6

18



