0017373 Description The present invention is related to zinc-containing
coryosion inhibitor, treatnments and treatnent conpositions. The ability of
zinc to inhibit.the corrosion of ferrous netals is,: indeed, well known. 5
Accordingly, soluble zinc salts are vital ingredi ents of nmany corrosion
“{reat nent prograns. For exanple U S. ¢0X3P3736 to Harris et al ehoses a
corrosion 'ﬂ@ch‘;ﬁ:ﬁ“g conposi tion conprising zinc and hydrol yzed :
anhydride or so e.salt thereof and benzotriazole. O her exenp
patents di scl oShergresanc nvaitios iscielatedito eingcdntairditg @inosiom ngibltbrSreatineht 2 ndﬂ@attr@m ¢
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arris, et 0SesS_a .COorrosion: g compositlo comprist FAl) X
cool i NG vat Gironz&d b g &io%@%mﬁeaﬁok QR Blnzifiklled Slb-oexoRBaf bafens! © &
be effecti vascidsing de:H’lﬂnd’Rb‘ﬁfalri'r%a?datrﬁ & &6l Ufs28@32 408 e wakmnbel badluisna azaewfa es
form For eRawpesegt &.he use of orthophosphate in conbl nation W|th zinc as a
cool i ng Wt er t“f‘é’é‘l" izpdg "\Ré’rlﬁd o] wit é@ a'ﬂ!" tre culagy in
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i er et L e o e gl e A
The ort hOpmsﬁmha |6h wﬁmz. cdOh b AECreatmabis % b%d bPU.525,980,222 to
reversi on pradthdet a/fwhersiraghpsiinae, cHromaephdind dte ugdrin a:qnhfasiprharheommbgaahaie can
phosphat e’é0re poyded as phasty Hoﬂutﬂen QNR;rﬁ mvwhlo nafmn anyl ong nﬁ:cmp@)(bmrhamc
pr esent I n Rrﬁ en’}ﬂ@the ?/Vam rri?es osp on qyr‘ a C (%@ hf :Jel’ rz ?\gft:
Vihet her or "Q%“tesgﬁ tHoH Bk te éﬂ'ﬁ e, 45% fﬁ&' Fratd The
..ot her for mesoldbfity EXAERA rﬁ)us 88tsZthatis rré’ié‘dt R oﬂ’fhezrbé}bﬁctﬁé sblﬁéﬁrﬁtltua- |n |on|c form,
¢ Sol ubi | 1 t3e depend$ en saghi fetiors samater teniperaturesandt dhicandgbdre crincepmrativhs. Ve ree speats e
alt const m'ib 1’}% ﬂ‘ﬁ"ﬁu'f% ahj‘gawdfo ﬁ%%OQﬁf Q ER:Q?' $°££,t'wes tea@ewatr@rof 32° to
t enper at ur € aé nestile L‘n}?ﬁ? e m% ng?,af ?f%{ j’b?fﬁ Rlwariely
wat er t enpejiabéiabie bG@aUsé’ Qﬁé’dlésﬁﬂm i tedds t@d&d@g pd oniteﬁ { in alkaline
t enper at ussesated’. SiddaryDClagibed et(aDpditts p@rthdt kin& satts ﬂfeafneﬂ’ableﬁh :Ime&aws elkaliae Ratet aids
to remain |w"sao¢ctmtat9n~lbepnoemhatqa Busl Iéanwwafttmss cbndminns a anreqetlt theraghequs gtediuars

that al kal i %8 a? PREpfaYeR maf' aces in
undesi r abl € §§§@ E}e ol h,é}ﬁj,,"\?égg'" '%in 3{“ td%fe gth (??JPPPEF°'@F'8§Yngt°'
much nor esr api dty-mnzat:&a (KQititd wwetrelhdustr )ars YirectedAfORS Rprodkd RLRYS of
out that znmn\t,i;tl;tyl% Stcsleame;viéme?%cabﬁes ¢gnﬁh$wtasnﬂu;:wmr;1mtkaégum;r¥?tq;?r: :anﬂsgncwne[érE hfavmlg
preci pltatea Hie 1c Op¢ Off NS SareeUIABIFd 8t 183st 2 pare Sl
the aqueous2Hed! d g@ﬁ'@s’“‘fﬂ’fﬁ &° '?P’?Frﬁ?‘f?gjﬁ}‘é'?%ﬁ"?’éﬁ%?\“aB'ecause of the
formationsof this zinc scale, many of thgyemrkaces in contact with the
agueous nmediumwi || foul and the anpunt of effective (sol uble) corrosion

i nhi bitor present in the aqueous nedium can be significantly reduced. 30

. DE-A-2643242 (Kutita Water Industries Lécg%’l s directed to an.inproved

- met hod of,i nhibiting scal e enpl oyi ng po containing a structural unit
that is derived from a nonomer .havi ng an eth xeni cal | y unsaturated bond and
Whi ch has one or nore carboxyl radicals, at ,J/east a part of said carboxyl
radi cal.s being nodified as represent ed—qﬂf fhae general formula:- or
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I's a posi titeetitnagegtsyare ‘ahemeoce,'mw @thoﬁ$ noysh@pmleeic'ﬂs mp@bome cidls edh0phosphonc

Cci cph o I or are also necessa
convent i gpal d"‘%{gm %vﬁig&rﬂ %3 ymers el clu NI Ry Ths IKe
pol yphos phQgiymeriafbe doi/ed HM Uchy B ek smtmc%wa@srniﬁs L i, i SHo, 4310 Rl acid,
phosphori ¢ ab@é &.@rc.naahwaa.hammﬁwn ic S6id, beefdabhilachfic &tid) Gnddachii€ ko, nlarliclagid -
are al so nemésfemary: 8080 The speﬁlﬁveapgvmwsdl@stra erecﬁenwell lymiers dompbsed @ opsiankli N’

ate

ég.edscﬁgf ol R ‘?E °¢¢£§5§0h, ;e e?éfvae"e °?'a%°?$csua%?sdwa? 2o TERYc -
|

ci nnom cmcgpdc,@cr exXéhidMek BEDZOAC Aok Mlfia8S BB lu¥e FCixVteipbly@Ersth conjunction

rret hacr yl i eitaer with waé ef cheasfotmaniibnkd hsspboras icainpobihds sp@ith footh p@h yaTpiiosphorus
i | | ustr at edrompeungdeandr aking seltriheteyspesificatln ifipdoternglymershave been found not to be

60 efficacious in retaining a corrosion- mhlbmng amount of zinc in soluble form in an aqueous system.

' There has existed for a long time the need for a zinc-containing corrosion inhibitor treatment

which overcomes the above-noted problems, and the present invention is considered to fulfiil that need.
Although the present invention is considered to have general applicability to any aqueous system

where zinc precipitation is a problem, it is particularly useful in cooling water systems. Accordingly, the-

" 65 invention will hereinafter be described as it relates to cooling water systems.
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th) acryl at e, 55 but yl (rret h) acryl ate, diethylamno

et h) acryl ate etc; styrene conpounds such as styrene, nethyl styregne,
itty acid esters of Vi nyl alcohols, etc; etc. The specific exarrp

-2643242 illustrate the use o égsll?xaégr pol-yrrers I n conjunction e
e of the aforenentioned phosp npounds or W th both such

rus corﬁﬁgqmldg Zonthe arezér veraibb,.a chhesidh insdF irédtﬁédtyore%eembﬁafcé@éiposed to
o @éﬁ’f“md"ﬂﬁ‘ﬁ”%&t(') wetebeoh@@e @id ¢oomoursand (i)  particutdr ngpeof water-
IS on- % @%hﬁlﬁ”eﬁ%ﬁ fﬁtgggg; AN (g Bhre sFaianarid ameacndeends moiptieseof
as Bricph&phdtdland (W9 térls%blthﬁ ook ?q:}zs%s% @Eﬁfr@ tiﬁ H' iy i‘#ﬂr
2 I tOI’ tereasited nokigitcadva2Eag R e b8 6 caHRIGR 1R t&dwﬁérﬂ ba@d v&tﬁ 8 zinc-
g%’!‘% ?‘l"?ﬁmﬁ‘g Efﬁl?l Vg't‘,qué d’ﬂlCGOﬁSutuéntb bf thé‘lﬁglgﬁém dlere/ﬂné)g@r;ib%ﬁg;g’nﬁﬁéﬁnt
t I on | Coprpign iphibiting acpivityow. e resgstt em
zZi ,ec's?,gef:qglag i,gi&g ?p,‘,/ i 50’5?%15? 1orRe relatef 2o 3 method fr dphikjtingShg fgrmatign ebmq ng
syst ens Thd\(pommdnsr@bgtdmg he tHaSprbsive Mérion Wid thobe bichaf {of hheDBurblas QﬁHlJﬁed
r el aeamprisg moisies degivedhifrem ap yetylimacid GmpouBDAR 8., According to the
ent invention, a corrosion inhibitor treat ment for metal surfaces
sed 0 an aqueous nedi um conprisgs (i) f r-sol ubl e zi nc conpound and
a particular type of water- s foley -conpri sing m)ieties”
ved from an acrylic acid conpourd and Inoi ¢ties of hydroxylated f
acrylate (HAA). The treatnment dqould M ionally conmprise (iii)
g - sgLubl e 5 orthophosphate and (ijv) vvatRer- ol ubl e chromate. It was
overed that, although the polyner d denonstrated no
i fi Cal’hhrhﬂétallshyﬂty)g&i @adoviss aiRyl PN $ kB cdrbd ddbrhddind RMEH) NHY, oMM, wiHaRNT RRd
Wi g h a zi nwaterssoluble cation, e.g., NH,, atl@htnwta’u(mglal reea bmimbietidseof wahyddarglated Ndvier alkyl
cofst | tg enCe—G8 acrviete (HARY AR FRPreRRTES. {riexarerie. duiithe fasmdlined in their sol uble
fg) m and a corresponding increase in corrogon ipnhibiting activity was
agbgerved. The present invention is adgcordi q@ly so considered to be
rja fated to a nmethod for inhibitinrg—tHe-d f zinc 10 scale {m an
aaq reous rredl um The polymers according to tihe preesent invention are t hose
@ ‘ective for the pur pose whi ch conprii se Teties derived froman acrylic
akd conmpound (AA), i.e., [ERR] wherg R i's gwydrogen or “a | ower al kyl of

bm 1 to 3 carbon atons and [ err] =OH, [err|] or M where Mis a
ter-soluble cation, e.qg., [err], alkali K, Na), etc; and noieties

@ lan hyf t |k resented, for |
8 S 8 o ] T SR
£o} 3 carbon atromsms aﬂdwoBZratlﬁs anel &Werﬁbrﬁ}ﬂoﬁé’&ré@aWowbrgé’mghﬁv@ OmbR R of

B brs. | n AMSHAS obfromddetor38t 1i. Zﬁb;,s rrrolaeat i$ preferablyair: BtoCOINE iattbmed prefeadbly 101 @By,
%awemthsmict tonmple ratios is thagit |lsaleﬁlsable

.:t~o have 4 It I:ée"/{%ief' "'Blf v‘:’% 3] ] il t
\m b { bl y; o rmaé r- lsno rc:m ag y moieties
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.@-r Dpor t i“drpeiig ate
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pl nt of iodwerization 9o by reetsehtaefi ceylipatid or a8lt polgherAMptd/spedically, derjliz dwidlor

adr e c OnSIx{g@x:@deq H}g eq& f their water soluble salts, e.g., sodium, potassium, ammonium, etc. can be
o lymerized wi e ‘hydroxy alkyl acrylate under standard copolymerization conditions utilizing free

radical initiators such as benzoyl peroxide, azobisisobutyronitrile or redox initiators such as ferrous
sulfate and ammonium persulfate. The molecular weights of the resulting copolymer can be controlled
utilizing standard chain control agents such as secondary alcohols (isopropanol), mercaptans,
halocarbons, etc. Copolymers falling within the scope of the invention are commercially available from '

for example, National Starch Company

The hydroxy alkyl acrylate can be prepared by the addmon reaction between the acrylic acid or its
derivatives or water soluble salts and the oxide of the alkyl derivative desired. For example, the
preferred monomer of the present invention is the propyl derivative. Accordingly, to obtain the
hydroxylated monomer, acrylic acid is reacted with propylene oxide to provide the hydroxypropyl

60 acrylate monomer.
.. The polymers of the invention may also be prepared by reacting a polyacrylic acid or derivatives
.-thereof with an appropriate amount of an alkylene oxide having from 2 to 6 carbon atoms such as
ethylene oxide, propylene oxide and the like. The reaction takes place at the COOH or COM group of the

moieties to provide the hydroxylated alkyl acrylate moiety.
5_5 The polymer prepared either by copolymerization of AA with hydroxy propyl acrylate (HPA) or
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vmth"fromz 000 to 6,000 bei ng preferred The poI yrrers utilized in
accor dance W|th the invention can be prepared by vinyl addition
polyrrerl zation or by treatnment of an acrylic acid or salt pol yner.
\,specrflcal ly, acrylic acid or derivatives thereof or their water sol
salts, e.g., sodium potassium amoniQ@I7eRZ3 can be 50 copcl yneri ze€
t he hydr OXY radkchoH ofasA Wit (pPopyIBREE bxidel WA bEl coimifb/ BEknité A dRtiELRNInG 1 Structural
utilizing frfesauasdi cal initiators such as benzoyl peroxide,
azobi si sobutyronitrile or redox initiators such as ferrous sulfate and
anmoni um persul fate. The | ecul Hr | ghts of tmhe redulting copol yner can
be control fed utilizing s'?gndﬁrd ch\e\ﬂr control |agept 4 such as secondary
al cohol s (i sopropanol), nefcapt aﬁs ¢ rbonj q‘ﬁ'ﬂ ofynmers falling
within the scope of the inyentiog-gref commercidlly a\éa.rd ablle from for.
exanpl e, National Starch npany| Thef hydroxy g4l kyl gcryl aje can be
prepared BY the addition rpactio® betpeen the gcryli ® acidfor its
derivatives or water soluble salMs ‘and the oxi ¢e: of lhe al kyl derivative
desired. For exanple, the preferred nonomer of fthe priedent |invention is the
propyl derivative. Accordingly, to obtain the hydroxgh nmononer, acrylic
acid is réacted with propyl ene oxide to providg¢ the hHydroxypropyl 60
acryl ate nmononer. The polyrrers of the inventiorf may &Hso. bé prepared by
reacting a pal. zmrsy‘lig SariRAG1 L derivatives thereof with an appropriate
. amount of an aljigx-aRe \93%!&30 ﬁfévilﬁlg corhthds Which 416 cBtieRddOBbe YhitkbRStor use m
“~~ethyl ene &(bae;daweomﬂ e rax¥ntdeventih drb@int okids, zFbecétaa,cﬂincomohadseﬁxc poraRte, gihc
t he COOH "or ni@exw! gm) hafe, tihe boratiectinceshrdnes @@rzwrddmromee rox Iat ed aI k I

[ah El el

acryl ate. noi et v noted gpoy %‘{ FRETer o mg@P'ﬂ’ﬂ’@P °B y

AA Wi th hydﬁ%@ ‘gﬁ et h }P vrdedqgﬁaaz?em d . Qﬁa

propyl enezn aQQ”B@&ﬁ‘ n'kbau sr.Q:Fl ég)b&ﬁél&s %Wu@ ates organic
structural ﬁlmsmdtasor doganicRiR snhhmes Whictsreasst @adritogliospleitd mctle vdatelr ustrative-

wat er - sol ubl e 2'!”#@“7&) Hayf Wrihaphosphate ap 98 jagiipl cadditien e monosesivime pliasphates @nd n
20 accor dan[i‘@“‘l%| aﬁgg;Pg ?f{; %rﬁ"v PHEEMItEGI9ubleoribprhosrbigte 9k Phosphoric acidwayid also be,

cons
chl ari de, szl x ?rJoFmeE” ﬁﬂo@ﬁlﬁtesz EIQC eﬂrﬂpﬂmt ‘By Qdﬂlgn Wfoaﬁﬁ h&é ngodlum
chromat e, ztripelystosfHatBidium Rtréphodihate) doiamisemapioephatkOsdiunt v a;mbgwgﬂarem sadifi
further conpexametamqs G8dvatbe cortasplmdilg potassiums er ammonivo saitel oo theha@phawpdied e
t oget her as™§ 'eg% %'OQZE% atF nbwb%rﬁctdﬁ éaqmmeﬁaghqquﬂc I2Ai8 4 Pyrophasghorig [agig are

al ready baeffi ﬁ“'gg AP RS A ubdl BB MekIRHe 2SndRBndAfkt U,
addi tion pr ﬁv&methﬁsd&e,d. 4 d% g,saﬁi"tré’seoﬁ She, Encaly
conmpound such @Bgan qohatenefege@mehfphmspmaerssomsganr ¢ phosphates or
organi ¢ phos phd‘ heiemguniif e@nh r@eferdqnt adsled tq the pael whmremll 19f qqtreseMtae effective amount

|| | ustrat jgv ARosS o éﬂ glors sé’i‘F natyre, I‘A prgpsion problem
nonosodi um gjé" y iﬁ; ?{H"e'a‘"“" 30 *E?s‘?{ﬁ?n“ BLPAst ""e""gt n?;go?%e“‘r"”v‘rﬁ A PregBiviisre
ot hophosphat e |.efenﬁhsfeamrzrn6 .oapaschnw lots ;ehs of zlae peOmfiofl 9arRlpinf) dbEooting Wbl afe
30 . The cbehp#alxtor be reffentive ip lvarsairh dristmcear evitbx2 wpini bdinar pleferrsdy dBager on economic
h g@srd ,ntpe amount of zinc ion added could be as high as 25 ppm, with 10 ppm representing
pyr ophos pJa;a
the’ preferred maximum.
In terms of active polymer, as llttle as 0.5 ppm polymer is considered to be effective, whrle 2 ppm
" is the preferred minimum. Based on economic considerations, the polymer could be fed in amounts as
- high as 200 ppm, with 50 ppm representing the preferred maximum.

- In terms of active product added, the orthophosphate or precursor compound thereof could be fed -
in an amount as low as 1 ppm, with 2 ppm representing the preferred minimum. Based on economic -
considerations, the maximum amount is consrdered to be 200 ppm. However, 50 ppm is considered to E
be the preferred maximum. .

Methods for feeding corrosion |nh|b|tors to coolrng water are well known'in the art such that
details thereof are not considered necessary. However, due to rather severe stabrllty problems
experienced when the polymer was stored at high concentrations with the remaining components, a -
two or three-barrel treatment is recommended.

Composmons according to the present invention could comprrse on a weight basrs.

50

(i) 1 to 95% of water-soluble zinc compound, and '
_60 (i) 5 to 99% AA/HAA polymer of the total amount of zinc compound and polymer. The preferred
' ‘relative proportions are 4 to 85% water-soluble zinc compound and 15 to 96% polymer; while it is
" 'most preferred that the compositions comprise 5 to 70% zinc compound and 30 to 95% polymer.

) &5 In those instances where orthophosphate is also present, compesitione according to the present
-~ invention could comprise on a weight basis: :
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@sphat e and SOdI um hexarret aphosphat e. Either the correspondi hd
_,-um or ammoni um salts or the corresponding ol ecul arly dehydrat ed
pDric acids such as net aphosphorr c acid or pyrophosphoric acid ar@

red to be suitable. Tl‘tg ?ﬂgﬁ phosphonates are Y
led by amnotri rret hyI ene Hd p acid, hydroxyethyliden
honiilc @Bd%avmler{shleblwahepemwﬂuudbl e salts thereof. Organic phosphates

npl r--r pdg & Jolym nt of each gonstitue dded t
o i jgfgggn ohosgiars i psired Hennal Ph et sBo st b o s
depen Sn ucf‘n factors as the nature and severity of the corrosion
m AfOTﬁbepratgrréd eabutice propditioris argE ta 85K emanﬁ}nqﬁidnmﬂ 5t to e9580mllyimeg anh & e 85%d
By pe aq@lhorg%hmmte .ghe gé‘rpiet% rgbnve prPRAMEONE @res1q3toe@13hzmq Wmm@d/\éﬁé? 80%n
- of aB?Y | zi nc ts
c water referapl wul h \" ince Zinc reg ¥atron robl rns Rgét
¥ oo e e R e S ol
eg preferred Based on econom c consi eratlons the anount of
on g&ﬁ’ Bi6R Yt HndbredsitalbmBroBiSm25 PPM Wi th 10 ppm representing 45 the
red gawipim In terns of active polynmer, as little as 0.5 ppm pol yner
‘gonsi der ed Asowlrd abbieeer arveecomtned e\a@r hrennsncdwete elfltbrzmdomlnmmmtmwsved
>onom eareerlﬁsivcreroﬂmaa er, Itst f s’?r pf E‘ﬁs t§ fro sﬁzfl‘r"cte ‘gﬂ‘eas
o fopm  werRnSRet % sgéb.errrgsar ik gmygg L i, i v
2duct addegmn &pﬁst& Bon@hotsd, e i) ko TN TG 2RO the
50 i n waten@®dfinctien bb;m as 1 ppm with 2 ppmrepresenting the preferred

m *’Bas edhe rfollowiacakeoue dass paletions weresfirstiriparedii mum anount. i s consi der ed
e 200 ppmg However,, 00'50 p%P??: b ong! rgﬁe'r ed to be the preferred nmaxi num
ods for feot ng cgr‘zﬁ ,przn bt1%sm|to cooling water are well known in
art such that details thereof are not considered necessary. However,
due to r#t her sevSCW,lebp# ?aprﬁ‘@ﬁ@:errs 55 experienced when the polymer. was

>
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stbfed at hi gh concent e remai ni ng conponents, a two or
thfr be- barrel treatnent é%rrrrended Corrposrtlons according to the
prekent i nventTherietowra Q?B‘?Hﬁrepé'é'"%ﬁheaf°U&¥Y"§ﬁ1?’°ﬂ"3§’° : (i) 1 to 95% of

g pr- sofubl g, 21 D GCGRTRALRY in BRHpR% blibk) shdlfiu20R0 AMMd Wi UoHBRrated HENE
Y\g am)Ugt Tbg {Jbbr?ﬁl cggﬁmﬁﬂ&% s&url dYtHE)FequrBﬂjE:anﬁﬁcﬁgﬁs‘dﬁdrdﬁ @l with .*;t??rlng
pr® ort i ONg. Add 140 1o of Bk satutien fremls;elpIZatoza ho:ttleamq)enmadz and 15 to 96% poI yner;

t 4 Flowly asust errbtitorthedesingd val "ﬁd eqo
Fhouncemafriage f’lg SR g ian o by UG Ebia o Pt SRR |

lipor
D presegt AnQﬁ Qesr rhte ter s%%@rzdrc%dtr&ordrﬁapmsent Invent!on could

c:_..:_rr se on a weight basis: 4 0017373 31 (i) 1 to 95%
wéi Br-sol ubl e Terresute pithesecteqts it reported beow AnTakee pasidy2is terms e sqtiklg 9'""1(99'6)
9594 or t hepFRIagiHeg 8fter 74 houescasvadaus iR PHof@lvest the total amount of zinc
‘Qg_gr)ound pol ymer and orthophosphat e. Thgeneferred relative proportions
atefs to 85% zinc corrpound 15 zing p%%rtawnwaﬁﬁncwdoﬁﬂ-to 85% :

?‘% P " Conditions: Initial Zinc=2 ppm as Zn*t

T=120°F (48,9°C)

: Time=24 hours

' Soluble zinc

: pH " {ppm)

2| 50 .

i 7.62 0.8

%{. | | 7.70 | 0.5

i 55 o _ . 792 05

: 8.12 02

2 8.21 0.1

§ 835 02

842 01

6 | . 8.76 00
5




conpound, 15 to 80% pol ymer and 10 to 60% ort hophosphate. The cooling water o8
preferably will have a pHof 6.5 to 9.5. Since zinc precipitation propkens 3
most 10 commonly occur at pH s above about 7.5, the nost preferred pHl. fh

M from7.5 to 9.5. Exanples Illustration of zinc precipitation problep
Exanple 1 As noted above, an art-reco@OYZBZTRj or probl em encountered~th
zinc-containing treatments, 15 particul rk in cooling water, is the
uncontrol | ed precipitation of zige p%lp?t&%fraé’%brtcﬁ@n Wlfr' Even in the
absence of orthophosphate in the water, the zinc can form precipitates such:
as zinc h)édroxiazbeditid'risi $nitad Zint=1G pprh lasght*at ed by the zinc-solubility results.
of several tests condudrédiFi4882@r contai ni ng no orthophosphate. The tests
were conducted, inter AMeT24th9UBeternine the solubility of zinc in the test |
water as a function of pH 20 The foll ow RQ.8QYREUS test solutions were :
first prepared: f $0l uti oppfy) 1, 000 ppm[err] obtained &
fromO0.27°%ramzn . [err] 100 M 25 [err]: 170 ppm Ca as

[err], 110 ppm My as [err] 15 ppm [efdrP The t83ts were conducted using the
following procedure: 1. Prepare [err} %getailig in Exanple 5 bel ow) and
adjust its pHto 4 with concentrated ﬁ ]. 2. To 2,000 mM of the above

sol ution,”add the required anount of 738l utionsd with stirring. 3. Add 100 g
m of the solution fromstep 2 to a bottle and agitate. 4. Slowy adjust
the pHto the desired value with dil dt% NaOH 88l ution and record pH. 5.
gg¥gce the sanples in an oven at the pgguired ygnperature for 24 hours,
after whi%®h time, filter through a 0.2 micron mllipore filter. 6. Analyze
the filtrate for soluble zinc and re@®6d finab4pH The results of these
tests are reported belowin Tables 1_and 2 in_terns of soluble zinc (ppm
40 remai ning after 24 hours at vario@§7final-bﬁ val ues. TABLE 1 Zinc
preci pi-t asi on as function of pH Conditjgons: |qgtial Zinc=2 ppmas [err]

T=[err] Tinme=24 hours Sol uble zinc pH (ppm 50 7.62 0.8 7.70
0.5 55 8.05 04 7.92 0.5 8.12
0.2 8.21 0.1 8.35 | 0.2 8.10 02 . :
30 . .
...822 . 0.4
| - 8.65 " 0.2
36 - 9.06 0.0
Example 2 ' . :

The problem of zinc precipitation in cooling water is further illustrated by the zinc-solubility results
of additional tests similar to those in Example 1, but conducted in water containing both zinc ions and
i . orthophosphate ions. .
\—/ The following aqueous test solutions were first prepared:

Solution A: 1,000 ppm PO,™3, obtained from
0.400 gram Na,PO, - 12H,0/100 mi
44 Solution B: 1,000 ppm Zn*2, obtained from
0.27 gram ZnSO, - H,0/100 mi
SCW,: Same as Example 1

50 The following procedure was used:

1. Prepare SCW, and adjust its pH to 4 with HCI solutibn.

2. To 2,000 ml of the above solution, add the appropriate amount of Solution A, followed by the
appropriate amount of Solution B with agitation. ’

3. Add 100 mi of the solution from step 2 to a bottle and adjust the pH to 7.5 with dilute NaOH with
agitation. : . :

4. Place the samples in an oven for 24 hours at the appropriate temperature.

5. After the 24 hour period, filter the solution through a 0.2 micron millipore filter.

6. Analyze the filtrate for Zn*? and PQ,™. :

The results of these tests are reported below in Tables 3 and 4 in terms of ppm solhble zinc and
ppm soluble phosphate remaining after 24 hours at various final pH values.

60
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TABLE 2i nc preci.pitation as function of pH Conditions: I_rii tial
ppmas [ERR] 5 ' T=[err] Tinme=24 hours Sol ubl e Zinc pH
15 8.2 7.25 7.8 7.36 8.2 7.46 - 8 0

7.8 7.56 5.4 7.67 1.8 25
1.6 8.05 0.4 8.100017373¢ 3 30 8. 22 0.4 &
TABLE3 9. 06 0.0 Exanple 2
bl em of zinc precipitat iZow previpdativhiasgunegioreof pHs further il ustrated

zi nc- soéongmn YoifiSSHl.L of a Lfional tests simlar to those in
1. but~con usct:éé: sﬁﬂ?«\gf’g?’ ai ning both zinc ions and 40
oSphat e i ons. <« fagWr)y aqueous test solutions were first

d: Solution A ﬁme%qmm[err] obtained fromO0.400 gram[err].

/100 m 45 Solution B, 1, m%%m[erso uble@®B% ai ned from 0.27 gram
’QO m [err]: Sane as Exﬁ'ilrpl e 1! follo procedure was used: 50
gecpare [err] and adjust itsygH to 4zwth HCI golution. 2. To 2,000 m
&= above solution, add the appropriate amount of Solution A followed
appropri ate anount of Sof.&tion BO®ith agithtion.

15 8.0 0.1 3.7
8.5 0.1 24
9.0 01 1.2
20
| TABLE 4

Zinc precipitation as function of pH

Condltlons Initial Zinc=10 ppm as Zn**

25 Initial o-PO,=5 ppm
T=120°F (48,9°C)
.Time=24 hours
' Solublezine  Soluble PO,
30 : : PH (ppm) {ppm}
7.5 3.3 0.8
8.0 0.2 0.7
35
9.0 0.1 0.1
Efficacy in retaining soluble zinc-containing treatments
Example 3
40 A series of tests were conducted to determine the efficacy of various materials in retalnlng zinc-

containing corrosion inhibition treatments in a soluble form. After ali, the corrosion inhibition efficacy of
such treatments will, for the most part, depend on the constituents remaining soluble.
The test water contained both zinc and orthophosphate ions, and the test procedures were the
same as in Example 2 but for a few different steps as follows:
45
1. Solutlon C comprising 1,000 ppm of active treatment was also used.
3. Add 100 mi of solution from step 2 to a bottle, add the appropriate quantity of treatment solution (1
ml=10 ppm), and adjust pH to appropriate value with dilute NaOH with agitation.

.50 The results of the tests were calculated in terms of % increase in retention of soluble zinc ions and
soluble phosphate ions vs. an untreated solution using the following equation:

100xSol. PO, at T=24 hrs—Sol. PO, in control at T=24 hrs.
% Retention=
55 : Sol. PO, in control at T=0 hrs—Sol. PO, in control at T=24 hrs.,

where Sol. PO,=soluble PO, in ppm. Of course, a similar equation was used for zinc calculations.
The results of these tests are reported below in Tables 5 and 6. In addition to testing various
AA/HPA copolymers in accordance with the present invention, various commerciat polyacrylic acids

so (PAA} were also tested

. 6§
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7 5wth dilute NaOH with 55 agitation. 4. Place the sanples in an oveng
far 24 hours at the appropriate tenperature. 5. After the 24 hour iod, 3§
filter the solution through a 0.2 micron mllipore filter. 6. Anal he
Liltrate for [err] and [err]. 60° dgoar szl ts of these tests a
"reported below in Tables 3 and 4 in terns of ppm soluble zinc and 3
sol ubl e phosphate remaining after 24 hours at various final- pH values. 65 63
0017373 TABLE 3 Zinc precipitation as function of pH Conditions: Initial

Zinc=5 ppmas [err] 5 Initial o-[err]=10 ppm T=[err]
Ti me=24 hours Sol ubl e zinc Sol ubl e P04 pH (ppm (ppm 10
7.0 3 6 7.5 0.5 5 15
8.0 0.1 13785 0.1 2.4 9.0 0.1
1.2 20 TABLE 4 Zincapre® pitation as function of pH Conditions: Initial 3
Zinc=10 ppmas [err¢925e Igni ti L_ Lprgl =5 m err 3
TS omwo oo & c9 co «th 190 N ™ 10 -
Ti me=24 hours Sol uhf g |:ncI Sol ubl e P04 <30 ®0 oOovdwooe pH
(ppm (ppmMR7.%52 3.3 0.8 8.0 0.2
0.7 35 9.0 0.1 0.1 Efficacy in retaining soluble
zi nc-containing tregtmeatp anple 3 40 A series of tests were
conducted to deterndres€he efficacy of various materials in retaining zinc-
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1 0si on inhibition efficacy of such treatnments will, for the nost
Bepend on the constituents remaining soluble. The test water
d both zinc and orthophosphate ions, and the test procedures e.
e as in Exanple 2 but for a f&\ﬁdifferent steps as follows: 4
n C conprising 1,000 ppmof a £373:at ment was al so used. 3.
of solution fromstep 2 to a bottle; add the appropriate quantity of
nt solution (1 m =10 ppm, and adjust pH to appropriate value with
- NaOH w th agitation. 50 The results of the tests were cal cul ated
ms of %increase in retention of soluble zinc ions and Sol uble
ate ions vs. an untreated solution using the follow ng equation: _
[err] at T=24 hrs-Sol. [err] in control at T=24 hrs. % Retention

Sol. P04 in control at T=0 hrs-Sol. [err] in
| at T=24 hrs., wheres$ol. PO4=soluble PO4 in ppm O course, a
r equation was u%@sfg)r zinc calcul ations. The resylts qQf th?se tests
: = o 10 &0 =~ o N — =00 0
ported bel ow i n EfbiEes |5 akh 6 3k adliery on o f estRgDdm@e olis AN HPA
mers in accordange~@¢h the present invention, various conmerci al
icrylic acids 60 (PAA) WWere also tested. 65 .7 0 017 373 [ ERR]
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et ai ned in solution. For purposes of conparison with untreated test

sol ution, Table 7 should be conpared with the results of Table 1 and Tabl es

8-13 shoul d be conpared Wi th the results of Table 2. Visual conpar of
Table 7 with Table 1 and Tables 8-13 with Table 2 are provided in
aeconpanyi ng drawing. to In Figure PQ1Z $7Jsented a series o bhs

whi ch contain conparisons of Table 7 wwth Table 1 in ternms of soluble zinc
remaining in solution after 24 hours vs. pH of the test water. "As can be
seen fromthe figure, the | owernost graph represents a no treatnent test
wherein the zinc readily precipitates. In conparison, the higher graphs
represent various test solutions to which have been added the noted AAHPA
pol ymers. The polyners were .all considered to be efficacious in retaining
soluble zinc in 15 solution. Rermaining Figures 2-7 provide visual -

conpari sons of respective ones af Tgbles 8-13 with Table 2. Figure 2
conpares Table 8, Figure 3 conpg&§9+-dble 9, Figure 4 conpares Table 10,
Figure 5 conpares Table 1 1, Fi gt@é% SRS B g&%@"u‘g and Figure 7
conpares Table 13, all with Tab é‘ﬁg h terns of plots of soluble zinc
remaining in solution after 24 hours ys. pH at various i ndi cat ed treatnent
20 levels. The line marked "No Treatmgnt” in each figure represents the
results of Table 2. 25 30 35 40°50: 60 65 0017373 TABLE 7 Zinc
retai ned as conpared to Table 1@@%31 Wsis b Sl 4L RC=2 ppm as [err] 5
T=[err] Time=24 hours Treat nent £ N\ P CHO[JpFHHE N ves 10 Mole ratio
Q@Lﬁcular Wat er. Sol ubl e z®¥nc=4A HPA “wei ght pH :
retained (ppm 1.8:1 6, 000 .18. 27 1.8 " _ -
8.42 1.7 20 - - " S 8.78
1.8 " " 1 8.86 3 58E |bdurnotmnena 9.10 '
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7.95 1.7 "
8. 45 1.6 35
1. 6 n R n
1.8 40 " "

Exgnﬁ

! 8. 00 1.8 "

8.94 1.5 3:1 6, 000/
001;.% 1.8 8.21 )
- 8.54 1.8 "

rther series of %es?s were cond o demonstrate the, effica vario %ﬁ PAp ers
in .Zu soluble zinc in an aqueous ngdﬁé The tests weré hz g’nya hose f ﬂ z
for the Qbsehce of orthophosphate from the test sofditi

1The @6ults of these tests are reported below |n Tables T7—13 in terr‘hs of ppm soluble zinc
retaipeqs in' solution. For purposes of compan% h untreated tept solution, Table ¥ should be

:::1&%2;6 d §h IizresultﬁFijgg];

f¥ing dra € zinc

J"@ﬁ&%W&‘Z‘%iﬁi@‘!éi&l?ﬂiﬁe

ppm nFRutk lare p%s@%—a&eﬂé}&f graphsfhich contain comf.lan?ons of Table 7 with Table 1 in
termts of sajyble zinc remaining in solution after 24 hdurs vs. pH of the tést water. As can be se@n AN
the ﬂgure, the lowermost grap represents a no treafm nt-itest wherein the zinc readily precipitates. gn

comparison, the higher graph re sent various test to which ded the ted
AA/MPA polymers. The poly ere all consid 30 icaci soﬁdreal:ag olubl
solution.

R&ndiing Figures 2—77. ﬁoﬁde visual compérisons of respective <81e88f Tables 8—1 3_|_th "

Table 2gFigure 2 compares Tablg 83
compares ﬁle 11, Flgure 6 compares

%3 compares Table 9, Figure 4 compares Table 10, Figure 5
le 12, and Figure 7 compares Table 13, all with Table 2 in

terms of plots of soluble zinc remaining in solution after 24 hours vs. pH at various indicated treatment

levels. The line marked “No Treatment”

in each figure represents the results of Table 2.
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Tablé‘é'Cbﬁd{fiéﬁs:'Initia{iZihcilo ppmas [err] 5 ' T=[err]
Ti me=24 hours Treat nent =AA/ HPA, Mdl e Rati o AA: HPA=1.8: 1, Mbl ecul ar :

Wei ght =6, 000 10 ' Water  Treatnment dosage  Sol yh] e
z¥nc pH (ppm acti ves) r et ai ned 50 5
8.6 15 7.60 0@%775"’ - 10.0 7.7
5 . 5.4 7.79 5 TABLE 76.6 20 7.92 |
5.0 7.96 5 dinc] re@dined as compared to Table 1 8. 26 ‘
5 - 0.2.8. 30 0.6 8.42 - 5 : B
0.4 30 8.48 Coictn: 'T"L‘;az'ozd',?% 3‘3{%"562’8. 60 5 0.8 35]
7.61 10 Time=24 10 8.4 7.90
10 8.0 .40 8&eﬂmem—ANMPA10 _ 8.2 8.27 10 :
8.4 8.75 10 Dosage=5 ppg gptigeso( 10 - 8.6 9.02 %
10 10 7.4 50 : '
' Mole ratio Molecular Water Soluble zinc
AA:HPA weight pH retained (ppm)
A | ~ 1.8 6.000 8.27 1.8
8.42 1.7
i~ 2 , 878 1.8
. " : " 8'86 1'7 .
" " 9.10 0.9
% 9.9:1 6,000—10,000 7.59 17
| o S 7.85 1.7
: " ' " 7.95 1.7
30 . :
" " 8.00 1.8
" .o 8.45 1.6
s . . 8.72 1.6
" sr 8-94 ) 1.5
o © : - 31 6,000 7.50 1.8
[ R ' . 7.85 18
o | . 821 19
® . oo e 8.54 1.8
| ' ., " 8.67 1.6
" ' 8.94 1.5
50 - .
. - 9.06 1.2
'9.9:1  1,000—2,000 7.68 19
” " " 8.06 1.8
. 821 1.7
60 B . . . 8.38 1.8
; . 851 . 15
" ... 888 1.7

65
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9.4 8.88 20 9.8 9.13 20
E 65 14 0017373 TABLE 9 Zinc retained as conpared to Table 2
ns: Initial Zinc=10 ppmas [err] 5 T=[err] Tine=
b1 eat ment =AA/ HPA, Mbl e Ratio AA HPA=3: 1, Mol ecul ar Wi ght =6, 000
,_nt dosage Sol ubl e zinc pH 0173?[§pm actives) retained (ppm

5 10 7. 5faBLE 7 (Continued) 10 7.77
10 8. 02 5 8,420
5 Mole ratio§. OM3le@lar Water 5 Soluble zinc 0.8 25
5 AAHPA (o gweight ~ pH 5 retained (ppm) 0.8 8.55
0.0 30 ) d. 62 10
. 19.8:1  2,000—6000 7.7 1.7
10 776 35 8. 00
8.0 8.29 o 10 .. 792 7.0 8.84 10
8. 41 10 7.4 8.5 40 7.2 45
10 " 8.4 8.97 25 10 : 6.6 9.14
7.0 50 9.30 10 gs0 4.8 8.58 20
y " 8.67 1.1
. 8.92 0.7
36:1 2,000—6,000 7.84 1.7
; 805 18
. 8.65 1.7
. . " 8.88 1.6
" - 8.95 1.6

13




8.8 60 65 15 0017373 TABLE 10 Zinc retained as corrpr edt Table 2

Conditions: Initial Zinc=10 ppmas [err] 5 T=[err] Tine=2
‘hours Treat ment =AA/ HPA, Mol e Ratio AA:HPA=9.9:1, Mol ecul ar \
W¢i ght =1, 000- 2, 000 Water Treat nent dagg;:"sSol ubl e zinc pH (pp
actives) retai ned (ppm) 7.60 8.6 15 _
7.72 o 5 8.0 7.80 TABLE 8 5 _ 6.6 7.93
5 5.0 20 ' Zinc retained as compagedOtp Table 2 5 '
3.2 8.27 o | 25 8. 35
5 s CoRdigensy e Znesio p""iﬁs Zn 9.0 7.75 10
10.0 30 Time=24 houré - 7 10 10.0 8. 15
10 9. 4 3%reatment=AA/HPA, Mole Ratio AA:HBA=3118:1, Molecular Wélght=6,000
6.6 8.48 10 ' 8 4.8.65 10 _ 6.8 40
8.72 o 10 8. 6.0 45
ent dosage oluble zinc
9.10 10 dﬁggn actives) amed 4ppm) 4.4 8.65
20 7.6 50 8.90 9.10 20
7.6 55 g9.80 5 20 8.6 3.2 60 65
15 7.60 5 10.0
7.75 5 5.4
TR : 7.79 5 6.6
. \_\J.‘\_/ 20 ) .
792 5 5.0
7.96 5 4.4
25 8.26 5 0.2
8.30 5 0.6
8.42 5 04
30 _
8.48 5 1.6
_ 8.60 5 0.8
35 | 7.61 10 8.0
7.70 . 10 8.4
: 7.90 10 8.0
- .40 -
A 8.00 - 10 8.2
| | 8.27. 10 8.4
e 875 10 . 8.0
8g0 - 10 : 8.6
902 - 10 74
50 - S
9.18 10 6.8
| 9.23 10 - 34
55 8.82 20 9.4
8.88 20 9.8
913 . 20 . 100
60 _ _— _

65
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Zinc=10 ppmas [err] T=[err] Time=24 hours Treat nent =AA/ HPA, Ml e
HPA=9. 9: 1, Mbl ecul ar Wi ght =6, 000- 10, 000 10

reat nent dosage Sol ubl e zinc pH (ppm actives) ret ai
. 50 5 7.6 15 7.6 ty/
3 8.2 7.74 5 0017373 2.4 7.80 5
5 2.8 7.8%LE 9 5 | 0.8 8.
0.6 8.27 Zinc Retained as compared fb Pabfe. 58 5
.10 8.4 8.13 _ 10 8.4 35 8.20
Conglitiongy Ipitjal Zinc=10 ppmgas Zn** 8.6 40

=120°F (48,95C '
5 10  pa2oF h% 74 10 6.0 45

10 Treatment= AIMSIE Ratio AA:HPALS:1, Molecular Weight;s,@oa- 32
: 3.8 50 60 65 1 7 0017373 TABLE 12 Zinc retained as
ed to Table 2 Water  Treatmentdosage  Soluble zinc
10 pH {ppm actives) retained (ppm)
7.27 5 10
" 7.54 5. 10
777 5 10
8.02 5 8.4
20 - 8.08 5 8.0
8.20 5 0.8 -
25 8.37 5 2.0
8.45 5 0.8
8.55 5 0.0
hl 7.62 10 7.8
7.90 10 7.6
o5 8.00 10 8.0
8.29 10 7.0
834 10 8.4
40 .
: 8.41 10 . 74
8.56 10 72
s © 8.60 10 . 84
8.97 10 . 66
9.14 0 70
50 . ' :
9.30 10 48
8.58 20 .90
55 - . 880 20 94
| 931 20 88
. 60

65
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“ Y —1U PPIN d - -
hours Tr eat ment AA/ HPA, Ml e Ratio AA HPA=19. 8: 1, Mbl'ecul ar V\él ght =2, 000- -3
6y, 000 Wt er Treat ment dosage Sol ubl e zinc pH (ppm actives)

‘retained (ppm) 7.80 - 10 2.4 15 7.83 10
v2.4.7.95 10 1. 9697 373 808
10 : 1.0 8.12 10 1.2 8.25 10 :
1.2 25 8.35 10 TJARLEG1Q 5 20 . 4.6 3
8.35 .. - . 20 . Zipe ngtajped as compared to Tf@le 2 5.2 8.78
20 : Condcﬂm@; %tlﬁ zﬁ.?:_m ppm as Zn*")’fo 8.4 8.83 ' 30
8.6 40 s : - T=120°F {48,9°C)8. 88 " 30 8.2 8.95
30 _ " 8.4 JingE=24 hours 30 7. 4 45 9. 11 30
5.2 50 55 65 18 . Treatment=AA/HPA, Mole Ratio AA:HPA=9.9:1, MolecularWelghtqp 0006300373 48 :
TABLE 13 Zinc retained as—emm‘-ed-—t—a—?'—a-bl-e—i—%ﬁ—t—l-ons Initial Zinc=10 !
ppm as Jeerr] 5 ’eﬁ"ﬁ?e"‘ QFSH‘E)ur °:‘l"?‘%i%l'ﬂ“r§ent =AA/ HPA, Mol e
Rati o AAHPA=36:1, Ml ecul aP V‘él qh "95‘*’6 6. 060°
- 7.60 8.6
15 B 7.72 5 8.0
. 7.80 5 6.6
- 7.93 5 5.0
S~ 8.04 5 3.2
8.27 5 1.2
25 8.35 5 1.0
7.53 10 | 9.0
7.75 " 10 - 100
3 797 10 . 100
8156 10 04
5 ' 8.30 10 ' 6.6
8.48 10 - 84
8.65 10 6.8
40 ' -
oo - 872 10 . 56"
A . .
8.92 10 6.0
45 - e10 10 5.0 L
' 9.25 10 - a4 "'
8.65 20 7.6
50 . - . ) |
8.90 20 7.2 3
8.10 20 7.6 i
5. | 9.30 20 - 32 H
. . . ) 3
£
60
65
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50

55 -

0.2 8.66
40 10

8.62

6.6 8.90
9.0 8.95

5 1.0 20

5

5.8 8.50
00173730

E11

10 Zinc retau%& 2::%@

Cond®dns: Initial Zinc=10 ppmBasZnti

7. 8 T 20°F (48,9°C)

| cacy as oot (HEERELHIRAL o

rated both thg

reC|b

Qar(B' Ant

tTion prob

mpared to Table 2

8. 34

0.0 8. 27 '
6.6 8.87
7.2 35 9.03 10
8.79
8.6 45
20 7 0 9.21
9.23

eﬁ?ﬁ% F@%hﬁ% ?%% rRQQ—ning'

on i nhibitor treatnents in aqueous medi uns_and t he resolutlon of

vi ew, the benefit

d. The water was adjuste
necessary;
Rot at i ona

8.20
8.27
8.58
8.10
8.13
8.20

8.25

8.50
8.74
9.01
9.14
9.32

to the

obl em by conbi ni ng t{get I € MebBitht d¥sd
sults are presented tgH denonppn adtves) I I Ofdtathe@ WprdSi on i nhi bition

The to

. Cooling water was n&quactured 40 give thggollow ng conditions: 65

0017373 [err] . (pH=T) [err]
7.88

AR el ymer, the foll ow ng

The tests were each

-s—of—the—conbtred—treatents:
cted with two non-pret?7é% ed | ow c&rbon steel*®coupons which were 60
sed and rotated in aergatgd synthetdg c coolinggwater for a 3 or 4 day
esired pH and readjusted after one
no further.7adj ust mrent&s were nmad@4 Water tenperature was
. speed was _nai ntained to give a
eeond (0.396 [err]) pagtqlmacoupéﬁs

wgﬁer vel ocity of 1.3 feet
28 volune of water was 17

(pH=8) ppm Ca as [err] 170
B 0.8
5 0.6
5 0.2
5 0.2
10 8.4
10 84 .
10 82
10 8.6
10 72
10 6.0
10 74
10 -_73
10 3.8
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- 15 15 ppm[err] 0 100 10 Corr05| oR
rate neasurenment was determ ned by weight |oss neasurenent. Prior to

| mrer si on coupons were scrubbed with a mixture of trisodium f\ E
b‘—hosphat e-pumce, rinsed with water, rinsed with isopropyl alcohol hengs
air dried. Weight nmeasurenent to the OOIZ73I73ni | | gram was nade. At endi

of one day, a weighed coupon was renovegamidcl eaned. C eani.ng consi sted of
inmmersion into a 15 50% sol uti emeQétaibd ag‘wmpapaartemmtzel y 20 seconds, :
rinsing with tap water, scrubbing with a mxture of trisodi umpumce until
clean, then ri ﬁgﬁ’qﬁi’j’“ﬁn "ﬁ'i}a aﬁanr sopropyl al cohol. Wen dry, a
second wei ght measure B ear est mlligramwas nade. At the

term nation of the tesmamrenem NMBE RABPAAHPAS 16.8ADWidleculel BREGHH=2080—
wei ghed. Corrosion ratesooere conputed by differential weight |oss
according to the follow ng equation: 20 Nth Day Wi ght Loss-[err] Day

Wi ght Lo¥s Corrosion Rate Z'LWU;WTTN:?TGT_WW‘TQ wat er was
prepared by first preparing th&foll 'eﬁb",heqf'ctﬁié%ek ﬁ,@j q’tf’l(:;'grﬁg Sol ution A-212.47%
g [err]/1 Solution B-229.9 g—|err] Saolutiton C25.5 ¢

[err] /1 Solution D-85 ¢ [err]7801 Treatnedt Solutio@s# 1l. 7% solutions (1.7
g/1 00 m}® Then, these sol ut| Were con@ ned usi n he foll ow ng order of :
addition: 35 1. To 17 1 of der i zed wat®r add, WI stirring, (a) 20 M

of Solution A (b) 20 M of Salggion B apg (c) 20 myof Solution C. 2.
\Ajrst - pHto 6. 40 3. Wth stirring add treatnent (except [err]). 4. Add
0-P04 Sol#ion (if used). 5. Adf8ust pHt#® 7.0 if nedé!;sary 6. Add [err]
Solution (i-f used). 7. (a) for 1{,T,rr] adj;lrét pH to 7. gzu (b) For [err]
add 20 m of Solution D and a st pHto 0. The rédults of these tests
are reported below in Table 1440 terns ¢ corrosiongates in mls per year
(rmpy). 502655 60 65 20 . :

835 10 : 1.4
8.15 20 4.6
30 8.36 20 4.8
8.52 20 5.2
8.78 20 40
35 :
8.62 30 8.4
8.83 30 - 86
40 . ' 888 - 30 8.2
8.95 30 84
9.02 30 74
45 .
9.11 30 o 5.2
50
55

60

65
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Zi nc Corrosion (pp AA: HPA weil ght (ppm

’ i err]) pH rate (npy) 5 31 - 6,000 -
5155 50 331 6,000 - - 7 @
2 - - 10 ; 2 7 2.8 5
6, 000 10 2 0017373 7 5 15 -
- 5 2 7 8 5 31
TAB
5 2 - 13 1.8:1 6, 000 10
7 2 1 20 None mc_retamed as c§npared_to Taple 2 ) )
30 Conditi@nsi Initial Zinc8]MOHN as Zn**- - 8 86 25
5. -1|'"_=1202°: :\48..9°C! 10 8 84 5 3.1
ime= ours . B
— | 16 él'rea eni:\f%H%% Mole Rgtgf) l?A:I!léA——_-36:1,_ Mole?t’:'u lar Weight=g’,0%gg—6,000
8 21.5 5 ' 3.1 6, 000 5 2 8
10 5 18—3%F— 6660 5— 2 8
_ _ Water él' reatment c_!osage 2 Solulge zinc 76 5 31
3 o _ PH g (eemactvey ,qrefainedippml; "g. g 6, 000
2 8 8176 Wil e thg conparatig/g test results were not

ynouhiced at pH=7, the conparative results at pH=8 were considered to
her dramatic. Even thouff® t he AN HPA pol yner 28 one denonstrated 45

i f any, efficacy as gygprrosion gnhibitor, when conbined with the
ontaining treatnents, the conbi ned treatnents denonstrated

icamtly enhanced resul t&34s corroséon inhibitoas. For exanple, r

8, the corrosion inhibition efficacy of 30 ppm active pol ymer al one
y) and 10 ppm[err] al &1%6(84 rrpy)5appeared.t%° be non-existent as
ared to the untreated sysgem (82 npyy; however ,;ghen only 5 ppm pol yner
.con¥ned with only 5 ppm[err], the corrosion rate decreased to 13.6
[I'lustrative exanpl eB.43 stabl et@queous corflsitions made in _
ance with the present i %/oention ar e presented in Table 15 in terns of
ve proportions (in wei percent)1 of the vart®us constituents. In
composi tions, the waterggol uble zhgc conpounggvas [err] and the
hosphate was [err]. Since cal culations were rounded-off to two

, not all 55 conpositi & added upOto 100% S@bility is defined in

of sol uble constituent ss_é'(p sol uti% after 247@0urs at [err]. 60

']

b

35
9.03 - - 10 : 7.8
9.40 10 5.2
0 - 8.79. 20 9.0
8.95 20 8.6
i} 45 9.05 20 . - 8.6
: 9.1 20 - 7.0
921 20 78
% 9.23 20 72
: Efficacy as corrosion inhibitor -
. Example b : ' : . :
2 I 55 Having already demonstrated both the zinc precipitation problem related to zinc-containing

- corrosion inhibitor treatments in aqueous mediums and the resolution of this problem by combining the
treatment with AA/HAA polymer, the following test results are presented to demonstrate, from a
corrosion inhibition point of view, the benefits of the combined treatments.

The tests were each conducted with two non-pretreated low carbon steel coupons which were
' so immersed and rotated in aerated synthetic cooling water for a 3 or 4 day period. The water was
adjusted to the desired pH and readjusted after one day if necessary; no further adjustments were
made. Water temperature was 120°F (48,9°C). Rotational speed was maintained to give a water
velocity of 1.3 feet per second (0.396 ms™') past the coupons. The total volume of water was 17 liters.
Cooling water was manufactured to give the following conditions: :

&5
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Al

ki by,

Mol ecul ar Water Wight % Wight % Wight %5 _ AA: HPA
wei ght - pH pol yrer zinc PO4 1.8:1 6, 000 7.5 Sl
34 50 16 1.8:1 6, 000 7.5 28 48 %‘q
%24 10 3:1 6,000 7.5 52 27 21 3:1 6,000
7.5 . 28 48 24 9 9:Q017 378- 2K 7.5 30 . 41
28 9.9:1 1 K-2K 7.5 1 6K-1 OK
7.5 27 48 25 50 o oSEWs tie7) o SCWLteE= @ 45
33 . 22 19.8:1 K- pdfn Ca as CaCO, 5 1788 %0 21 25
19.8:1 2K- 6K 7.5 53 30 17 36:1 2K- 6K
7.5 531 42 prmMgps8aCO, oItk 7.50 42 37
20 30 1.8:1 6,000 28 1506 3:1 6, 000
; J S 15 !
7.0 .16 27 DIQ"'?35 3:1 67000 7.0
26 ) 26 48 9. ppMNa,C0] K- 2K (Y 0 10 29
56 19.-8: 1% 2K-6K 7.0 8.40 36:1 2K- 6K
7.0 Corrosnonz'ste measuremgnt Wgas e rmm Iq‘ elght Ioss egsurement. Pripr to immersio 8
: coupons wecsb crubbed gx a mlxture og%n odiun te-pumlce nrlns?d with water, rigsed wi
57 45 . is dgro vl al I and dried. Wei easuremen the nearest lllgram was made. At the
19.8:1 lone dayBa Weighed cougdh was removed hfd cleaned. Clehfing cohisikted obi jon into a
9.0 15751)% solution ot §CI for approxim@fely1208sedonds,GingiG@with tap véatdd, scrubbing @ith a mixture oflL4 :
26 31 6, Wigeslium-pumice uptil clean, thep(yinsing with tap) water and isgprppyicplcohol. When dry.ga gpeqnd
1 K: 2K el ht measure t to the nea milligram was diegAtgthitermmitmR oﬂge testsgthe remalnmg
on was re%zd clea %g\l 96%1
63/ Corrosion 9;e bil erential %e%ht loss achr@in% to the followﬁug equatlon
\'16 60 9 8!01 2K— 6K
. Nth Day Weight Loss—I’t Day Weight Loss
Corrosion Rate
) N-—-1
26 where N=3 or 4. '
The cooling water was prepared by first prepanng the following stock solutlons
Solution A—212. 4 g CaCl, - 2H,0/1
Solution B—229.9 g MgS0, - 7H,0/1
30 Solution C—25.5 g NaSiO, - 9H,0/1
Solution D—85 g Na,CO, /1
Treatment Solutions—1.7% solutions (1.7 g/100 ml)
Then, these solutions were combined using the following order of addition:
35
1. To 17 | of de-ionized water add, with stirring, (a) 20 ml of Solution A, (b) 20 ml of Solution B and (c)
20 mi of Solution C.
2. Adjust pH to 6. ' _
I 40 3. With stirring add treatment (except Zn*?).
N 4. Add o-PO, Solution (if used).
5. Adjust pH to 7.0 if necessary.
6. Add Zn*? Solution (if used).
7. (a) for SCW, adjust pH to 7.0. '
-.45 - (b) For SCW, add 20 ml of Solution D and adjust pH to 8.0.

. 80

55

60

65

_The results of these tests are reported below in Table 14 in terms of corrosion rates in mils per
year {mpy).
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8. 27 74 26 - 22 0017 373 TAB
ued) Illustrative exanples of conpositions Mdle ratio Mol ecul ar
Weight % Weight % Weight %5 AA: HPA wei ght ~  -pk

%

zinc: PO4 1.8:1 6, 000 8. 42 75 : 25

6, 000 9.10 g5 0017 37315 - 10 9.9:1 6K- 10
75 25 - 91%sdk 14 6K- 10K 8. 45 76
- 9.9:1 6K— 1 K &oBdsion inhibitidn . 23 - 31
7. 500@, szs oo 3: 1Z 6, 000 c 8. 54 74
_ 2 er 00 olec al’06 0- mnc orrosion  _ 9 9: 1
7 68 (pp"]7 é\A6HFp wglg t (ppm? (%n asZn*t) le rage.(gl_mi) 1

8. 88 575 3.1 256,000 - 19.8:1_ 2K-6K 1558. 92 88

- 36:1 2K- 6K 7.84 75 25 - 30 36:1
8.65 50 75 3 609036: 1 — 2K- 61 8795 35 76
- 1.8:1 6, 000 7.50 37 63 - 1.8:1
7.60 33 67 107 40 2 1.8:1%®% 6 000
48 5§ 52 31 6:000.8:1 10 6,000 2 . 7.92 25 50
-1.8:1 6, 000 7.96 53 47 - 1.8:1
8.26 — 96 — =z 5 . 1.8:2 67000 8 8.30
11 - 1.58: 1 P 000" 8. 86
5 6,000 .
~1.8f 6, %8'0 8%23 75 25 P es
8.88 b5 671.8:1 6380 10 - 1.8:4 67000 2.1 8.12.
: 11 - 1.8:1 6, 000 - 8.62 78 22
O aims 1. A®nposi fTon conpri si ng @h aqueoTs sol uBi on of2a
sol ubl e zi gy compouad, 6,000 —_ _ 8 86
25 — — — — 10 8 84
5 31 6,000 — B 8 136
15 3.1 6,000 — 10 8 134
— - — 5 2 8 215
5 31 6,000 5 2 8 1.5
5 181 . 6,000 5 2 8 0
— — = 3 2 8 76
5 3:1 6,000 3 2 8 16 .
2 8 8.6

b 1.8:1 6,000 3

While the comparative test results were not so pronounced at pH=7, the comparative results at
pH=8 were considered to be rather dramatic. Even though the AA/HPA polymer alone demonstrated
little, if any, efficacy as a corrosion inhibitor, when combined with the zinc-containing treatments, the
combined treatments demonstrated significantly enhanced results as corrosion inhibitors. For example,
at pH==8, the corrosion inhibition efficacy of 30 ppm active polymer alone {86 mpy) and 10 ppm Zn"?
alone (84 mpy) appeared to be non-existent as compared to the untreated system (82 mpy); however,
when only 5 ppm polymer were comblned W|th only 5 ppm Zn*2, the corrosion rate decreased to 13.6
mpy.

Hiustrative examples of .stable aqueous compositions made in accordance with the present
invention are presented in Table 15 in terms of relative proportions (in weight percent) of the various
constituents. In these compositions, the water-soluble zinc compound was ZnSQO, - H,0 and the
orthophosphate was Na,PO, - 12H,0. Since calculations were rounded-off to two places, not all
compositions added up to 100%. Stability is defined in terms of soluble constituents in solution after
24 hours at 120°F,
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wat er - sol ubl e pol yner conprising noieties derived froman acrylic acid
conmpound and noi eti es of hydroxyl ated | ower al kyl
~moi eties of said pol yner

15 (Continued) Illustrative exanple

ond D27

have the follow ng fornul as:

acrylate, 65 wherej Tt Hy
23 001737%@
ul:

ositions Mole ratio

Wat er Weight % Weight % wei ght pH :
pol yner zinc [err] 1.8:1 TABLEDD® 8.42 . 75 25
- 1.8'1 6, 000 Mol 9. 10 llustrati\&—)examples of compositions - 9.9 1 6K- 10
7.59 75 ratio 25 Molecular  Watkr O Weight 58Kt % _ Bkt % 76
24 s - 15 AAHPA 9. Qelght  OH LOK polyribr 04 Z'E'L 77 %4 23 3:1
6, 000 7.50 4 26 31 6000 8. 54
74 26 1.8:1 . 6008 1 78,000 34 9. 0650 8116 19
- 9.9:1 1K- 2K 7. 7 9,9: 1 1 K- 2K
1.8:1 , .
8.88 ,, 75 20, 8800 T80 5:128 “acod® 5 8% 88
12 - 30 3:1 36,000 2K2.6K 527.84 27 75 21 25
- 36:1 2K- 6K 8. 65 75 - 36:1 2K- 6K
8.95 76 3:1 246,000 -785 28 1. 8:48 6, 80 7.50
37 63 g1 -1doRl ~ 76,000 g5 7.60 44 33,4 67
~1.8:1" 6,000 7.75 48 R 6, 0GP
7.92 50 9.9:1 501K-2K -78.8:1 42 6,006 7. 982 _ 53 5
iy - 1.8:1 ] 6,800 8.26 ' 9 4 - 1.81
6,000 , 8.30  1gg OKIOK 7975 27. 1.8: 1% 6,009 8. 60
86 14 9.9:1 - ék8ok 6000  459.23 33 75 5 25
- 1.8:1 - 6,000 8.88 67 . . : - 1.8:1 6, 000
8.12 -89 19.8:1 112K-6K -7.8.8:1 38 6, 0004 8. 621 78
22 - - 60 s 1 conposjtion c rising . an aquepus sol ution of
wat er - s8I ubl e ziﬁ@gégﬁpoaﬁgF 75 LS 50 v _
36:1  2K-6K 7.5 31 42 27 ;
36:1  2K-6K 7.5 42 37 20
30
1.8:1 6,000 7.0 15 28 56
3:1 6,000 7.0 16 27 57
35 3:1 6,000 7.0 26 26 48
9.9:1  1K-2K 7.0 15 29 - 56
R 19.8:11  2K-6K 70 © 27 28 48
| o . .
v 36:1 - 2K-6K 7.0 28 25 47
' 1.8:1 6,000 8.0 25 18 57
“ 3:1 6,000 - 8.0° 44 17 39
19.8:1  1K-2K 8.0 44 16 '40
- 1.8:1. 6,000 9.0 70 10 20"
181 6,000 9.0 61 14 26
3:1 6,000 9.0 70 1 20
= 9.9:1  1K-2K 90 = &7 13 29
9.9:1  1K-2K 9.0 63 14 23
- 9.9:1  6K-10K '9.0 - 76 8 16
9.8:1  2K-6K 9.0 69 8 23
1 36:1  2K-6K 9.0 71 10 19
& 1.8:11 6,000 8.27 74 26 . —
22
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pzol ymer.

&

yner .

i

Ol ubl e pol yner

;and sai d pol ynerra
i -sofubl e zi nc ¥Y

25 4. A co

i

} conprising noleties
pund and noi eti es of hydroxyl ated | ower al kyl
#ies of said pol yner
where R is hydrogen or a | ower
it is OH [err] or OM where Mis @
jirene of 2 to 6 carbon atons, R3agfe ik @onuRvdRf al kyl of from1 to 3
gbn atons and the nol e ratiMusbtive: ekainplesl offcdniposifiors, and furt her
acterised in thalolen a wei ght basis said zinc co
r iMplagulgr + oWatar, ofWeight % ot Wi
nd 588" vat ePF sol uB "ol yo™ 2. A cohmosition as

i

aeri vedad

acryl ate,
have the follow ng fornul as:

65 23

roman acrylic acid
wherein the

0017373

of from1l to 3 carbon atons;

SN
73sol ubl e cation; R is a Iowe@g

uniVegt %

conffosition as c‘%
S said zinc conﬁ’o ril
95% of the total ggwpunt ek-10)t er gasl ubl e 78i nc compound and-wat er - sol ubl e

nposition as clainmed in any one of clains 1 to 3,
racteffi sed in th&93aid Bbi'¢Kker BR4 a mo’dcul ar v&t ght of 71,000 to

000. 5. A conposi té':q)n as gQod mad7%g

i med.j | ai
d co 'Bfoges

I5p

mer has a nol ecular wei ght "of 2,

i med_jpn.clai
.o, 1%}

J:(orrpo
chdracteri sed gg1t hat 1kp& pol geer
wat er sol uble salt thereof and hydroxy propyl
osition as claiH8'in aR¥8ne oB2%8l ains8 to 9,

al so contains a V\gé:qzr-soag_télKe or thaphosphgte or a%

onpos#tion as clarned inany one of clains 1 to 1

dep

, Chacacteris
0 70% and sai

#

med in claiml, charactgppged i gabhat omsa wei ghds basi s said zinc
ound conprises 4 to 85% and said polynmer conprises 15 to 96% of the
anmount of wat e8:120 s6l088] e zP1€ conp8Bnd and Wat er - sofubl e pol yner.

n [ 1
ir;‘gou d corrr‘E) ses to

in that_on a weight
ol ymer conprises 30

clai sy4, charggterised_in that said

0

, charﬁct eris

ion as“cl aine

in that

acrylate. 10.
aracterised in that

recur sor.
char act

to 6,000. 6. A conposition as
imed in any one of3:¢l ai ms,0bot 0 58.58har act7dri sed i26that the pH of said

quecdls solution is 6.5 to 9.5 7. A conposition as clainmed in any one of
ms 1 to 6, charac3:érise@00Q tha®.06he nol8d ratio ¥ x .y s 1:1 to 11:1.
A conposition as @T

o X:y is 1.1 to 37"
8,-

the nol e

A

t her eof .
erised in

In any one of clains 1
is 535 copatg/nmer of —acrylic acid .

11.

it additionally3sgenpri arskwat es:680! ubl gschronatze 12. A-eonposition as

imed in claim 10, characterised in that on a weight basis,
ofpound conprises 13¢:3 9502%€% d ofMophosgRate conftises 1To 95% and
#d pol ssrer conpriseg 5 togQRy of Hizg totalgzanount @f water-sol uble zinc

said zinc
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1.8:1

v 1.8:1

1.8:1
1.8:1
1.8:1
1.8:1
1.8:1
1.8:1
1.8:1

Claims

rises 5 45 t

P comBr9%es

6,000

6,000
' 6,000
6,000
6.000
6.000
6.000
6,000

6.000

1

13. A conpok8fi on &00OI ai mIS0i n- cl &m 10,

77

0 95%

7.92 50 50
7.96 53 47
8.26 96 4
8.30 89 11
8.60 86 14
9.23 75 25
8.88 67 33
8.12 89 1
8.62 78 22

al _

characteri-sed in that
sz;,j d orthog osphate_conprises 5
8 the t

1. A composition comprising an aqueous solution of a water-soluble zinc _compo_u_nd,
characterised in that the solution also contains as a stabilizer a water-soluble polymer comprising
moieties derived from an acrylic acid compound and moieties of hydroxylated lower alkyl acrylate,
wherein the moieties of said polymer have the following formulas:
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2

il sor and wat er-sol uble polyner. 14. A nethod for reduci ng the anpunt
%grrosi on of netal surfaces in contact with an aqueous nedi um prone to
=ipreci pitation characterised by adding to said aqueous nmedi umin

lon to a 50 water-soluble zinc‘gﬁ #2 an effective amount of a

i - sol ubl e polyner as defined in 390 of clainms 1, 5, 6, 8, 9 and

2i N sai d zinc conpound is addedapuE 8 (ceabiual) sufficient to provide from
0 25 parts of zinc ion pdﬂustrhm\deIeocmplmftcsmbslwuqeleous madl um and

“ein said pol yrrerM‘t'% ad anoun rom Q.5 to rts of
rpermlllo gﬁgﬂﬂeou % % %’mﬁbd '%'EI imed in

14, charact erl QprL in fhaf sai JIJ"I(‘ C rmaund | S added |ﬁ an amount

cient to provide:from 6,00@ 10 pazts of 781 nc i omsper mldion parts of
us nedium and sal d polx is added in an anount of from2 to 50

's of,,pol ymer perl- 1110 ofr ?)%rts 310 aquec®® nedi udP 16. A-method as

med |n any one @fg.£l ai rrgK_:mKto 4Bg Charagterisedgin that_said aqueous

umis cooling water. 17. A nethod as clained in any one of

ins 14 to 16, charaatterlslealomn t$48 sai d7@queous2aedi um khas a pH of from

to 9 5 18. A nethod as_cl rred Ln any one of clalms 14 to 17,

actefised in thdt? b\atere'gé? bl 83 thoph?)sphate 23r a pr écursor thereof,

al so added to sai g.pqueogigogredi uisd N an pgount ohgfrom 1 to 200 parts

‘mllion. 19. A nethod as clainmed in any one of clainms 14 to 18,

g acterised in that3:the agd@@us n®8# um adth tional R§ conpri-ses water

ubl e Zhromate. 24 0017373 20. A method as clainmed in claim18,

rein said orthophdsbhat 6800 precl®&or t % eof is!8dded i man anount of

m2 to 50 parts gL, mllj b 21. GAarrethoﬁof |nhh£)|t|ng the formation of

c scale in an aqueous nedi um cont al ning Zinc ions under scal e form ng

ofdi'ti dfis, whi ch metdmod i stkchiar actess sed bgs addi ng2s0 sai d-—aqueous -medi um

ing 5 effectlve armunt for the pur pose of effectlve vvat er-sol ubl e pol yner
sydefined in any dAdof . cl%ﬁﬁ'g 6 8,8 and 1012and wherein said

ymer is added in gy amouy gef fr-pgao 5 t# 200 paggs per nmillion parts of

eous %edium 22. A nethod as clained in claim21, characterised in that

‘d aqueous medi um3sés! c00l2K@K wat e2:65 23. Afethod 28 claimed in claim22,

fihracterised in th s sal d ou i um contains 10 phosphate ions whi ch

i¥e been added as %% eat rfﬁﬁ&? é%dmet hof as cl affred in any one of .

el pims 2%. to 23, charpct ergses in idpt saigh zi nc sgpl e conpri ses at | east

éng menber sel ected from zinc hydroxi.de and zinc phosphate. Patentanspruche
58 1. Zusamenset zud§: i n Fob.BOQ| ner7-6(hgri 963 Losung€&i ner wasser | bslichen

# pkver bi ndung, dad|1|rc1h gekﬁaﬁrﬁfei C , E% |e Los g als Stabilisator ein

'_’Vvasserl &8l i ches Pol yimér ent end ‘Ei'n- heiten abge |tet von ei ner

o

gga,yl saur ever bi ndi ng.sund Ei gbgo t en agm hydrw(yl I erteon ni edecen Al kyl -

1.8:1 6000  7.96 53 - 47 —
4 1.8:1 6,000 8.26 96 4 -
181 6000 830 8 11 —

o 181 6000 860 8 14 - —
| 1.8:1 - 6000  9.23 75 25 —

181 6000 888 ‘67 - 33 —

% 181 6000 812 891 —
181 6000 8.62 78 0 2 0 —

6o Claims ' ' o

1. A composition comprising an -aqueocus solution of a water-soluble zinc compound,
characterised in that the solution also contains as a stabilizer- a water-soluble polymer comprising
moieties derived from an acrylic acid compound and moieties of- hydroxylated Iower alkyl acrylate,

ss Wherein the moieties of sa:d polymer have the followmg formulas
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CO . COt |
R20H 3 aufweist, worin R und R3 H oder eine niedere Al kylgruppe mt 1 bis
C Atormen, RL OH, NH2 oder OMi St und M ein wasserl6sliches Kation béleutet?
Mind Rl eine niedere Alkylengruppe mit 2 bis 6 C-Atonen ist und die :
Einheiten nit den Indices x und v i QO3 #3\ol verhaltnis 1:4 bis 3

stehen, und die L6sung 1 his 95 _Gew. - % Zi nkverbi ndung und_99 bis 5 Gew. - %
Pol yner, bezogen auf Gesartnengd Zi hkver bi ndund und r, enthalt. 2.
Zusammenset zung nach Anspruciy lc-daflurch,gekengzey sie 4 bis 85
Zi nkver -s . 35 bi ndundg und 96 bis 15% Pol yner entjhal t. ]
Zusanmrenset zung nach Ansprluch 1.C=®aflurch gekenrjzei ch .. daB sie 5 bis 70%
Zi nkver - bi ndung und 95 biis 30%lpPol ymer enthAl t|. 4. sammenset zung nach
ei nem der AnsprCche 1 bis {3, dadurch gekennzei gdhnet, jdaB das 40 Pol ynere
ei n Mol eakul argewi cht von 3000 bis 5p000 besitzt]. 5. ARys@nnEensetzung nach
Anspruch 4, dadurch gekenrjzei chnet, ] daR das Pollynere ein vekul ar gewi cht
von 2 000 bis 6 000 besitzt. 6. Zusanmensetzung nach ei nem der - Anspr uche 1

3.

bis 5, dacherelR xgék@mm@rem alkyl aBfroren t Bl-cadém thdarR,vatﬂlm or OBlswireee 1,i%a bi ¢

9,5 betja ter—adub'e catiorr @ fﬂ%‘e ezqi erho Fta@sn r‘gg?m@gﬁow $°%
suiorcr SRRl SRERE T T BB Rt
ennzelc net
das Nbl ver hal2.m 30\'$pdlsltbh Shs5cla'lmbcﬁ'iri’ algitn 1 9cha7dd€eﬂ§8&l&ﬁ&ﬁétzdmg Wit bedid e iR -
AQspr Cche cdmipriugd Sommmdm thegye h@rmzb:oulrmepomm'aﬁ taw B Pdheatel amatinhof water-

\Copol yner svm? a{‘,‘f' Ao a% Ptea %ge‘%uaractenseg

ooy TR S A e G el s

el n wasser| 6sl |ches i

bis 9, dadslisieziee eahmer-gtﬂ&neswﬂﬂeusat z
O t hophgsphat4. adempasitixhen cldtnrreldamérwronent diaing 1 tald.. ch&mammsm:dmgolmomaea nem

der Ansprl',m!?éu'if weight 1ah 1.008ar&P0§ekennzei chnet, daB sie 5 zusitzlich e
wasser | 6sl | °€1§'P%5glﬂ" aéﬁ‘f"ﬁ‘éfjf" 3® 4. %?&Wﬁ?ﬂé’bﬁhiﬁfﬁﬁ pﬂ'&@ﬁ' hﬂﬁ%ﬁ'&"[ﬁ’&‘ﬁa'ﬂf'ght

dadur ch ge erBWZAeé ﬁﬁon SoBink®inlarkioRe %15(:{%@.5%‘695 chdthAéHdbdin tﬂlatm@ pﬁ%?/%aud
Orthophgsﬁhl&buyfvﬂ: A ide.s tb%dol ynmer, bezogen auf die Summe der Gew chte

Zi nkver bl ndu rVg A cﬁ)mpbmiph@s plhigrted drokaw Odfeefsenn&/btoIGadfaacteum erd)btythemels ragiotohx:y t

.1 3. Zus t un nach ,(Ans reh.g ketpnzelchnet Et %q
e o A SR e E R T
Pol yner es cofdRéee 8Nachtk ubio gat andeRyaHoRf Byl doky osphat oder
dessen Yorl'i ufoeA cumdosﬁtohyﬁelaumeemtmmhe ofrdaims 1 to 9, characterised Mhat\;ﬁalsb&bmtansaur

Ver ri nger mgrﬂ@vbi«e'rtwbwhatwnarveqcarlswotbe'wﬂ ichen, die nmit ej nem WABr
c‘ﬂ aay enerft claimsy 1R, 49 &Pﬁ’iﬁ’nﬁ's%'g,&'f‘?d 1% a@'ﬁ“‘?‘%ﬁiy

Medi um i n_Ber
prlses water-
dadur ch ge?( &j?;fb% mo clﬁmﬂ@d (ﬂ‘?ﬁklm ﬁ; 'cgﬁ'gctg‘%gd Wﬂn@#ﬁ?é v@e'i € basis, said zinc
wasser | §s k:.b:ﬁ;lfuaﬁd Zdrﬁﬂﬂééli toH%) Gaid BASophdsphRe coNEBEC10e5%land 64id bolyrer cOmpisesind
_ .L_/def i Ni &riped9p lof ther otak ametmtgf watel-spinble zchcecomrmdmdew@tendqwl@e prhaphesphatp/onge
precursor and water-soluble polymer
13. A composition as claimed in claim 10, characterised in that said zinc compound comprises 5
45 10 85%, said orthophosphate comprises 5 to 85% and said polymer comprises 15 to 95% of the total
amount of water-soluble zinc compound, water-soluble orthophosphate or precursor and water-soluble
polymer.
14. A method for reducing the amount of corrosion of metal surfaces in contact with an aqueous
medium prone to zinc precipitation characterised by adding to said aqueous medium in addition to a
so0 Water-soluble zinc compound an effective amount of a water-soluble polymer as defined in any one of
claims 1, 5, 6, 8, 9 and 10, wherein said zinc compound is added in an amount sufficient to provide
from 0.5 to 25 parts of zinc ion per million parts of aqueous medium, and wherein said polymer is
added in an amount of from 0.5 to 200 parts of polymer per million parts of agueous medium.
15. A method as claimed in claim 14, characterised in that said zinc compound is added in an
ss amount sufficient to prowde from 2 to 10 parts of zinc ion per million parts of aqueous medium, and
said polymer is added in an amount of from 2 to 50 parts of polymer per million parts of aqueous
medium.
16. A method as claimed in any one of clalms 14 10 15, characterised in that said aqueous
medium is cooling water.
60 17. A method as claimed in any one of claums 14 to 16, chatactensed m that said aqueous :
- medium has a pH of from 6.5 to 9.5. '
-18. A method as claimed in any one of claims 14 to 17, charactensed in that water-soluble
orthophosphate, or a precursor thereof, is also added to said aqueous medlum in an amount of from 1
~ to 200 parts per million.
65 19. A method as claimed in any one  of claims 14 to 18, characterlsed in that the aqueous
medium additionally compnses water soluble chromate
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f*echend 0, 5 bi s 200 ppm bi zogen auf waBriges Medium 15. Verfahren
nspruch 16, dadurch gekennzeichnet, daB man die Zi nkverbindung in
fi Menge entsprechend 2 bis 10 ppm Zi nki onen und das Polynere in ii
Menge entsprechend 2 bis 50 5 Bfg%é etzt. 16. Verfahren nach

‘uch 14 oder 15, dadurch gekenn? ., daB das w arige Mediumg

i@ rasser i s20. Alfiethatbas methln et 1 & iwherrinceid oAhenbpspbite of greddirsor thereofdaigtided h

mo f arts
zei d‘hﬁ%§1 AmB’ gg&ofmm tmg%e per milien-um ei nen pH Wert von 6,5 bis 9,5

eth formatlon of zinc scale in an agueous m m confam zmc lons
under scaile forming conditions, whic, eth d is cha teris: addin ueo {j{ﬁ
ahr en diaéthe @b Qle PONRE, UE e$-s ble 9?!4.5& d% l?. lms
dem Weiy bi §jSrand/idi anawvbe.binsa-a (aayrpam stidaen anamsartlobedn O laem@t bt rpb,oﬁ.mb.at S

dess@ﬂ“’«‘/@fﬁqlﬁﬁ@rmm .. Ver f ahren nach e| nem der ~Anspruche 14

s prTe

erl %Iahsémgte sqmt,h add

: 18, dad clal ractgt ugy is cooling water.
. a ur %h?ﬁffé tgrfﬁ 3% i';%}l%:esﬁ ueohs nglura a(_: nt m?‘|

iEnnzel chnegs. ammaras@ra p amp bt of Ghahs escsm cﬂ;aﬁae(arshamfmat daid AcleRile

e von c@mptiges 50 lepgmne ieetbet seldtted fkﬂartnahhx@mxkhranﬂ/ehhpmmamg von
abschei dungen aus ei nem wAf | ri gen Medi um ent hal t end Zi nki onen unter

: 'tzblg mwsmhhgungen dadur ch gekennzei chnet, daB man dem vvaBrl gen

i um vvasserl‘6§I %ﬁse?ﬂn es grr‘lts Ir‘che dsugere‘ Arns ruche 1

¢ 10 i ruaeureﬁgeﬁifémﬁha&waag'e ER el Uuoe o M eﬁﬁ“ﬁb@ﬁm d“?ﬂ.
et zt .  2diten abgelBet W@r u&iarmwsw bﬁmrw .ﬂl%uterdadihumya x@RHER Micabrem AR
das_2 nisgaleVEgdingim Kuhl wasser 23. Verfahren nach Anspruch 22, dadurch
ennzeéi chnet, daB das wigrige Megium Phosph tionen, die zu einer

andl ung zugesetzt worden sind, enthalt. ! Ver f ahren nach ei nem der

prCche 21 bis 23, dadurch g-@lﬂ@-n-ﬂz;emﬂdnm-ln der Ansatz 25 Zi nkhydroxid

ung/ oder Zi nkphosphat enthalt. Revéndi-cations |1. Corrp05| tion conprenant une
soljuti of® aqueuse d' un conpos6 de z&%c sol ubl eCans |' eau, 30 caracterisee
enfce que cette solution contient gussi come

Isd,,abl I i sant un copol ynere
rosol ubl e conprenant des notifs d un conpose d' acide acrylique et des

I fs d Lt Wholh® dhadb K)dd6r dirdf iddere WikylR1bhe it 1Gsis IBLAtbRer, RPORNH) b8S oAR!
f or fulimsnd R ein wasserldsliches Kation bedeutet und R? sine medeFK?AIkyGﬁaruﬁpe mit 2 bis 6 C-Atomeret

13- C=0Cdstpand |die Einheiten mit den indices x und y in einem Molverhiltpis 1:4 bis 36:1 stehen, und die

L s By ﬁ&é{vfgef gund 88 bir & Goyr-8¢ Belvmeen beigase SyiFrsamtnaree
| Z&tfve bi g nd Polymer, ent k ol i .
B ?/ogo%bhauf\d?;%sﬁumsed kc)l%ﬁeﬁ&n&l?th gé_'?d by ho&ékeM e'gh g{r ggﬁﬁ*émoﬁ'gtﬁﬁ%éﬁ T<kVT e en

a C3 et | ear ape@fend®BuRd h&th An¥praed 1 C&Wch %e@nﬁzreehﬂet AiaBlsie36 bJs)7oee¢tmkver-'

dadurch gekennzeichnet, da® das

'1acter| Srgiuegn uodl D5 disc30% Bolgua, enghdiitpoi ds, | e congose de zinc represente de

95% et_ | e4p éirsg&we etzung Gaxh, elnem derafnsgrisheld bis
-+ 40 Polymere ulargewicht von 1000 bis 50000 besitzt.
_ 5. Zusammensetzung nach Anspruch 4, dadurch gekennzecchnet daR das Polymere ein
Molekulargewicht von 2 000 bis 6 000 besitzt.
6. Zusammensetzung nach einem der Anspriiche 1 bis 5, dadurch gekennzelchnet da(S der pH-
"Wert der wiélrigen Losung 6,5 bis 9,5 betrégt.
45 7. Zusammensetzung nach einem der Anspriiche 1 bis 6, dadurch gekennzelchnet dal} das
Molverhéltnis der Einheiten 1:1 bis 11:1 betrédgt.
' 8. Zusammensetzung nach Anspruch 7, dadurch gekennzeichnet, dal® das Molverhaltms 1: 1 bis
5:1 betrégt.
9. Zusammensetzung nach einem der Anspruche 1 bis 8, dadurch gekennzeichnet, dafl das
s0 Polymere ein Copolymer von Acrylsaure oder deren wasserlGslichen Salze und Hydroxypropylacrylat
' ist.
10. Zusammensetzung nach einem der Anspruche 1 bis 9, dadurch gekennzeichnet, daf® sie
‘zusétzlich ein wasserldsliches Orthophosphat oder dessen Vorlidufer enthélt.
11, Zusammensetzung nach einem der Anspriiche 1 bis 10, dadurch gekennzeuchnet daB sie
g5 zusétzlich ein wasserlosliches Chromat enthiit.
12. Zusammensetzung nach Anspruch 10, dadurch gekennzelchnet daR sie 1 bis 95% Zinkver-
bindung, 1 bis 95% Orthophosphat und 99 bis 5% Polymer, bezogen auf die Summe ‘der Gewichte
Zinkverbindung, Orthophosphat oder dessen Vorldufer und Polymeres enthéit.

: .13. Zusammensetzung nach Anspruch 10, dadurch gekennzeichnet, daR sie 5 bis 85% Zinkver-

" 60 bindung, 5 bis 856% Orthophosphat und 95 bis 16% Polymeres, bezogen auf die Gesamtmenge ka—
. verbindung, Orthophosphat oder dessen Vorldufer und Polymer, enthélt.

14. Verfahren zur Verringerung der Korrosion von Metalloberfldchen, die mit einem wal&ngen

Medium in Berlhrung stehen, welches einer Zinkausfillung zugénglich ist, dadurch gekennzeichnet,

.- daB man dem wéBrigen Medium auBer einer wasserldslichen Zinkverbindung, das in den Anspruchen 1,

65 5, 6, 8, 9 und 10 definierte Polymere zusetzt und zwar die Zinkverbindung in einer Menge
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de zinc represente 4 A 50 85% en poi ds, et | e poI ynmere 15 et 96% en pal

- du total des deux. 3. Conposition selon |a revendication 1 caractéri

ce que | e conpose de zinc représente 5 A : 70%en poids, et |e poly
A 95% en poi ds, du total des deux. Q17373 X | 4.

Conposi tion sel on |'une eI conque des revendications 1 a 3, caractb6risee
en ce que |¥L fﬁcy rqes gis é’pﬁ’aé%“ﬁﬁl"%%ﬁ?'ﬁf‘?'%s gisprechy °A5 Bip 289 ppmpezogen auf

OOITpOSI ti On Se LY r@h:’éﬁ’“%chrﬁﬁ{l&pfb %adtﬁ r{g@ﬁénﬁﬂt&ﬁ& &Hﬁ rhdn d?éjﬂndvgrbplgbﬁéqﬁ'éﬁer
une masse nNMkmRWhRbrehedl® 2 8isOQbph Zn & trl iHRr M8 g%rbn{spié&%ndets 50
quel conque meszysezendi cations 1 A 5 car acteri 36e en ce que le pHde If |

sol ution a réé \é@;{ah@@mgh Ansprich é4fpd5r £, dgdusch gekennzeichnet, dall das wéBrige Medium

| 7. ComposTT*FdTpn, a&m&newsg,aggow&rqﬁ%.srFsV%Q&Lr%aﬁcewnn;e.c%né §an, das wtiige
caract 6ri segedin Gihel pR-Wét V&S ;i Tt
11:1. 8. 1€onposst Vefaheelnach biflerh @MEAGHpERhd O b, 1 T ABARELeke@ReiCMeC @af)tan|dem

rappor t ol w&ﬂeeerydws t1 mp@ e@nﬁ wassdriglichen Grthbph@phaoersodassandforiidérausetat.
| ' une quel copgi® e n as eros %'é %’;‘Ah%mc?é?rh%tdé‘i"{'%%eké’l"f‘zt‘%h"ahé’a'F gan dem 2
pol ynere est gy %ﬁgﬁr aﬁi%nguh&t Wae $ah ORKEBRSALH HoPadleen

cet acides esvorldufa.crnyd.@t m z/ BBy pHin®
| 26 2[1 | \erfithrieth kur llélihihdHhhd vonIanBHsbheMungenCHDi éiders waiBdigen Medium enthaltend

10. Oorrpos@m'%'ﬂ'i‘e%a"tm anspigbildanderc 8 ngpag dadwengdkenrzeichnet, da@ rdan dem walrigen
caracteri seld® %gf“gée%qwmefe WP Aptspierbend den Apsrrts Ig?)h&ﬁh%rtgédﬁ%‘? BsbruYreco

ppm, bezogen auf wakrige m, zuset :
un pl’ ecuig eur Qsé ﬁéch AnSdruch 12 dad?xrch gekennzeichne J:laB &‘Qfm&ﬁéé Mémurﬁ ﬁbmaéséme =

quel conque iges revendications 1 A 10, caracterisee en ce qu' el
conprend en oufBe Variateéw aaelt Arisgrd doﬁdl uiaﬂech [gekennzdschn$2 da@odqsowsnsmnwbélhmn o

e tl n, ¢i Beh wor, thélt i
e Zm;??;ox,"’ghg?‘,?%ﬁ 5?’ ki Bt be §ﬁ"a$aeurgﬁ A R Y fii
95% et |e polyrrere 9 a es trois.

Oorrp03|t|orﬂeyehdichtioasrevendl catlon 10, caracteri see en ce que | e cor npose

de zinc repre- sente 5 a 85% I orthophosphate ou son precurseur. 5 A 85%et -
l e pol yrEgy e 51 C /33'“6[} cPsnfgpa |5p aunuqu un compos§ de 2ifjc solubjig dans, lpegp
di carac éns r‘\i en ce &tle cette soluuan coa‘t'édn agjsa commsg?tﬁ%{tnt un copol mére 'Q%iroso

pour di m nyg CHAL Tt B4 Eomotd o BdReSaiygtetet eI G aIE inkdour
cont act aVG'Gydixyle, rﬁotWreprésentés pakllhs%r RE: aqueux ayant tendance a | al sser
précipiter du zinc, proc6de caracterisee en ce que |'.on ajoute I'm Ct
au mli e% aqueux, en plus un carrp e de zinc hydrgsol ubRg, ume proportion
appropribe d' un-polynmere h glgsoﬂub tel que d~finif A:l'he quel conque des
revendi cations 1, 5, 6,7 8, 9 |Te c posA de 7 He4m '
6t ant aj oute dans une propdrtioncdgnpant 0,5 a 25 pgrtiescdgi 0

iR e

zi nc par

mllion de parties du mligu 15 aquepx, et le polynmjre dams ung¢ proportion
de 0,5 A*200 parties par nilllionRde parties du mliqu id O

aqueux. an - 1 5. Procede selon | d reve dl&g ion 14, .
caracterise en ce que |le cdnmpose de ixnc est aj out e {dans l

une proportion donnant 2 A 10 parties d'ion zinc par-mllion 'pafties du

mlieu atfuddso lq;twdlles od elbwmemm ¢n O Og R2 ui\gisOpeg@id .t ou M
fu : b een?dncs,g;lhyﬁ 2énegu unqq!)%lle qn'?(‘o %tle

mllion de llre qo|u p ent e t ac ] tre 0, le
selon lar M@ D1 f‘é%kééfé e T é % & Sl R E ettt
une eau de I’ e fon ia revendncatlon 1 caractérisée en ce que le composé de zinc représente 4 3
85% en po:ds et Ie polymére 15 et 96% en poids, du total des deux.
3. Composition selon la revendication 1 caractérisée en ce que le composé de zinc représente 5a -~
70% en poids, et le polymére 30 3 95% en poids, du total des deux. '
4. Composition selon 'une quelconque des revendications 1 3 3, caractensee en ce que le
- polymére a une masse moléculaire de 1.000 a 50.000.
5. Composition selon la revendication 4, _caractérisée en ce que le polymere a une masse
moléculaire de 2.000 a 6.000.
6. Composition selon F'une quelconque des revendncatnons 1 & 5, caractérisée en ce que le pH de
la solution aqueuse est compris entre 6,5 et 9,5.
7. Compasition selon I'une quelconque des revendlcatuons 1 4'6, caractérisée en ce que le rapport .
molaire X:y est compris entre 1:1 et 11:1,
8. Composition selon la revendlcatlon 7, caractérisée en ce que le rapport molaire x: y est compns
entre 1:1 et 5:1.
. 9. Composition selon 'une guelconque des revendications 1 & 8, caractérisée en ce que le
polymére est un copolymére d'acide acrylique ou d'un sel hydrosoluble de cet acide et d acrylate

d’hydroxypropyle. o .
= /___’_‘________
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gi cations 14 A 16, car act6ris6 en ce que e pH de mlieu aqueux est
Fs entre 6,5 et 9,5. tz 18. Procede selon | une
nque des revendications 14 A 17, caracterise en ce que |'on ajou
nt au mlieu aqueux un ortho;&; Bh%}g sol ubl e dans |'eau ou un
seur de celui-ci dans une prop i e 1 a 200 parties par mlliOm
oced6 selOoRoinbesition @aleh ¢9uu1wlcdwe rdey eavedicationsnts _1.!4 c&ad@isée alr- geéelles6
que F@t'ﬂﬁ“l qussi v c{u Aigsalypleoett P'Eap ﬁ“’tﬁﬁ'F 1(2 .
20. cg,;&%&g,mgﬁ G thgo ﬁﬁtafgmaﬁs BT 1ok L S PeETER SR RD SIS o
P ecur sltompdsitdh Qél&@la@evendlcatlon 10, caraé)t@ns@é’-%cémﬁ & RRRRIE A& dzidy S0
S parepréstrte O8%, fdrthogt®bphate. oul%rootpc'édesmura 255 AC hepblyhrareﬂba 98%i dlntotal des

ustatrpﬁnsaggg éﬁlﬂﬁ&cpdalns un m I [ eu a ueuxt cg?nlten%%e ¥ 1 ?5 repré

i nc dans P tepMed EY %fs £q rjﬁ{’@g ]

)¢ 0 S 15 otal'des’t
'gafeé_"& . écﬁ'}o %ll"ﬁ“ . Pujegre de cl;frergglo e e rons
rt i on uapmreoeaueﬁeayanﬁeﬁdaacealmsar prBcigiet ummcep b@éée& tu eeertda quéluﬁl aqixafel n|
une quet odiegaguede $n pley &l cargoséodeszint hydrpsofubleByne Droportidh)appppk éreest

Iu t ipij &Jyn e 0 t 1, 8 1 c iRgs
o RS e e oo Sonvay 1% SO Rt G A Qz@ g‘fere! Eyﬁrﬂx
ct er| S ,ﬁ,{] ce '® ﬁowTére da 56U FAdueux est une eau e re | ssenment .
X.
g¢ed6 sel on ‘I5anoeédél’sdloﬁairbaﬁdlé’a?loﬁaﬂ,aﬁtaetéhsé&n&ﬂ qoelecq:uepd>se dm::hc eu a;aqnéeia:xs
i ent deg,e wrewstlr A mnhZ é 1 mrt-eﬁrﬂ loezle'ls REr oliaagle ; hies ?éemﬂlct%amemﬂe pofymére4
Er gﬁgdfgzjéﬁ FPJcqu sglgg ng'ev ndtc ncqg S?Yp Irgzc:g%g;c%%s Cfebqlﬂg !_?2 f?%:XaZ?’éux es ru?‘\g teaeJ é o€ |

phate de Z‘I?”Pro@&bd se®n dﬁi%u@lc&n%ué BdsSevehbichiond ™4 536, caractérisé en ce que le pH de
milieu aqueux est compris entre 6,5 et 9,5.
18. Procédé selon I'une quelconque des revendications 14 & 17, caractérisé en ce que I'on ajoute
25 également au milieu aqueux un orthophosphate soluble dans 'eau ou un précurseur de celui-ci dans
' une proportion de 1 3 200 parties par million.
19. Procédé selon 'une quelconque des revendications 14 & 18, caractérisé en ce que le milieu
aqueux comprend en outre un chromate soluble dans |'eau.
20. Procédé selon la revendication 18, dans lequel ['orthophosphate ou son précurseur est ajouté
_ 30 dans une proportion de 2 & 50 parties par million.
21. Procédé pour empécher la formation d'incrustations de zinc dans un milieu aqueux contenant
des ions zinc dans des conditions entrainant la formation d'incrustations, procédé caractésisé en ce que
'on ajoute au milieu aqueux une proportion appropriée a cette fin d'un polymére hydrosoluble tel que
défini & 'une quelconque des revendications 1, 5, 6, 8, 9 et 10, polymére qui est ajouté dans une
35 proportlon de 0,5 & 200 parties par million de parties du milieu aqueux.
22. Procédé selon la revendication 21 caractérisé en ce que le milieu aqueux est une eau de
refroidissement.
23. Procédé selon la revendication 22 caractérisé en ce que le m|heu aqueux contient des |ons
phosphate qui ont été ajoutés pour le traitement.
40 24, Procédé selon 'une quelconque des revendications 21 & 23, caractérisé en ce que les
: incrustations de zinc comprennent de I'hydroxyde ou du phosphate de zinc ou les deux a la fois.
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