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PAI NT CONTAI NI NGVETAL SALT OF PYRI THI ONE AND CUPROUS
OXI DE FI ELD OF THE | NVENTI ON [ 0001] This invention
wo edoames4general |y to antifouling paints and pBECTIUS2006/040961
bases with inproved storage stability. Mre
particularly this invention relates to a stable and
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| NVENTI ON [ 0002] The conbi nation of a netal salt of
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bi oci de conposition in antifouling paint fornulations.
However , palntsEﬂﬂd@éﬂhIHEﬂbBﬁﬁﬂE&ﬂﬁl grades of netal
salts of pyrithione such as zinc pyrithione and
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gel-freeo%ntg%lmg i and G rase £ 4 Pposets S r@g%s PEsaPPy, it has
been noted when certain hydrolysable acrylate resins
are present in paint_ fornul atl ons vvlth zinc pyrithione
and cuprous RBRALESGRQUEEZE), I VENIAQN, n g
aggl onerati on and gel ation becorre probl emati c during
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described in U S. Patent Nos. 5, 080, 89
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decreasdB SRAPLRDBr e HNGn paRE BPhdih{ BasPERR EBnasSOC! at efj Wi th

[0003] Specifically, it has been noted when certain hydrolysable acrylate resins
are present in paint formulations with zinc pyrithione and cuprous oxide, viscosity
increases and agglomeration and gelation become problematic during the formulation and
storage of the paint. Hydrolysable acrylate resins such copper, zinc and sifyl acrylate

resins are commonly used in antifouling paint and paint base formulations.

[0004] Hydrolysable acrylate resins are known to gradually undergo hydrolysis
underwater to form a coating film on a surface as described in U.S. Patent Nos. 5,080,392;
6,458,878; 5,332,431 and 4,898,895.

[0005] The cause and mechanism of the instability problems associated with
antifouling paints containing hydrolysable acrylate resins and the combination of zinc
pyrithione and cuprous oxide have not been clearly understood. Suggested causes include
low quality of zinc pyrithione with high content of impurities and agglomerated particles;
low quality of cuprous oxide with higher content of copper metal and copper ions; or

chemical reaction of zinc pyrithione with cuprous oxide.
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antifouling paints containing hydrol ysable acryl ate
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dtabl e conpositi
that re§ibiadeldtivni For elaatd, OnS. Havent Nmsﬁ @98573 utilzes Patifind ziNo.

e X eI T e e T
salt of 57&70’5%7ro§§ %Yh@gﬁjﬁth% 418 kal&ak Eel@c‘fﬁn‘éﬁﬂﬂn E&lSiuth, Whe! &ppet, i0n,

I's salts Is selecting from cal cium zinc, copper,
mckel; magnesmm salts, and their combinations thereof to the paint to provide gellation-

inhibition of the paint. However, the storage stability of the coatings disclosed in these
references works best at lower or moderate temperatures and therefore would not perform

well, or at all, in higher temperature climates.

[0009] Recently-published U.S. patent application 2005/123503 discloses a
storage stable composition containing a hydrolysable acrylate resin, cuprous oxide, and
also a 2-hydroxypyridine-N-oxide stabilizer, or the sodium, zinc or copper salt thereof.
However, the storage stability of these pyridine-N-oxide- containing stabilizers in

hydrolysable acrylate resin-based paint is less than might be desired.

[00010]  Accordingly, the storage instability of a paint composition containing a
metal salt of pyrithione, cuprous oxide and hydrolysable acrylate resins remains a problem

in the art. The present invention is believed to provide one such solution.
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ni ckel, magnesium salts, and their conbinations
thereof to the paint to provide gellationinhibition of
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ond ek LUy DY BL RS SN B S5 SR ety
free on+}fydn;s<|ypyr1dhn€A'I\Eaﬁ&e suifl id AbeesehtRIGFHTROI R s%Hiu%F zZidd dnfie
ai nt base during its fornulation and

COPPer§"l‘alB§r°of97éﬁy Hiwe-Nopxidsi nt base contains a
hydrol ysabl e acrylate resin selected fromthe grfuép
QOHRFt | Agothbr £PER dlatBEtoyd FroBess ForVrepting! s eatiof irbldtant
gcr I zt e, and an‘bl nat i ons}{;‘l?hereoﬂ;r ﬁ'ﬁn}é Zélent1 orr pa?rht
paint %%%’ét bagey Wmmﬁénqqpoe@mlw abydrolwseble aglate mmnpy nictdsalhef
Lzin
prti 0855 G5 A B MR b s i o
paint bshsy: dn@f&pty\rel ahoumt ofmitalbﬂlsmghgetﬁfselbet@a Biogn @6 igfbupadbsisting of
3\ alts of. hydroxypyrjdine, with the {)row so that
benzoiq $d. S FRIPYH Heul%et%@élgfn?ﬁ benpgic prideanst metal salts of :
hyd YR ORI 16 bRS e o XitHBit 1R HWrrh i 555 B Jaitle!
Y mxgrr,}ge of the rsogl u?n zi nc 1% 10 Of el ﬂa of paint
base, with the proviso that the composition is essentlally free of 2-hydroxypyridine-N-

oxide, and is also essentially free of the sodium, zinc and copper salts of 2-

hydroxypyridine-N-oxide.

[00013] A further aspect relates to a stabilizer composition suitable for
providing stability against gelation when incorporated into a hydrolysable resin —
containing paint or paint base. The stabilizer cuprous oxide and a stabilizing agent
selected from the group consisting of benzoic acid, hydroxypyridine, metal salts of
benzoic acid, and metal salts of hydroxypyridine, with the proviso that the stabilizer
composition is essentially free of 2-hydroxypyridine-N-oxide, and is also essentially free

of the sodium, zinc and copper salts of 2-hydroxypyridine-N-oxide.

[00014]  Yet another aspect relates to a dispersion of solid particles in a liquid
solvent wherein the solid particles are cuprous oxide and a stabilizing agent selected from
the group consisting of benzoic acid, hydroxypyridine, metal salts of benzoic acid, and

3
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Anot her aspect relates to a process for preparing a
W@eioaneisme r esi st ant pai nt or pai nt base conposPCT/U82006/040961
contai ning a hydrol ysable acrylate resin, a netal salt

of pyrithione and cuprous oxide, wherein the process
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DETAILED DESCRIPTION OF THE INVENTION

[00018] It has now been surprisingly found that the use of a stabilizing agent in
accordance with the present invention provides stability against gelation to a paint or paint
base composition that contains the stabilizing agent and that also contains a hydrolysable
acrylate resin, cuprous oxide, and a metal salt of pyrithione. Such paints and paint bases
containing the stabilizing agent exhibit enhanced resistance to gel formation, as compared

to paints containing a prior art stabilizer.

[00019] Typically, a “paint” composition will contain a resin, a pigment, and
various optional additives such as thickening agents, and the like, as is well known in the
art. A “paint base” is the portion of a paint formulation, including the polymer resin, into

which the pigments are mixed to form a paint. Antifouling paints or paint bases

4
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is also essentially free of the sodium zinc and
copper salts of 2-hydroxypyridi ne-N-oxide. [0001 5]
wo\pwrersiaspect relates to a paint or paint baB@&r/US2006/040961
conposi tion that includes a hydrolysable acrylate
resin selected fromthe group consisting of copper
~acrylate resin, zinc acrylate resin and silyl acrylate
containpng hydrelysablecacrdatietresin sysyas CRPRSY aCky tateros e ZIDE gpRyldieresin
oo Qr ' . Lt hi i
oy S R85 333 Sl S4B ISR R 0806 prgione
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inventibi Pé'ﬁeq? aRliNGe se&%@faﬁbﬂ aﬁchﬁoo?%{dr RRIHilit§ i€ rAUR of cr¥Bd-2l
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linkingad entlecatrs of hpdtolysabte atrylagy weips vdns pesemdn 8fe i oo pent
bases. %ﬁ@%gg‘%ﬁﬁ%{%&eﬁ farag%; JSx,t}clséal 'ﬁithgﬁaeggﬁér?{ée%{iﬁé Iisdbelieved
to prevbhtGHEHHCcro L BGhg Iafid WeuRE ir0d paafit @R beseSoiposition that has
. the proviso that the dispersion is essentially free of
improvad mpthge stability aiachdecoxgased gdatialqd is al so essentially

free of the sodium zinc and copper salts of

ioém@g OXYRY Iy Hb1§8:the R%ind @sed iﬂ%)elﬂdintmgﬁﬁlt Bt cdktpekition of
spects w | 1" beCcone apparent upon_ reading the
the prefalt inywithap ate ssvallymmanfasturedby pha efhiogrincaimethods. The first

SCRI PTI ON OF, THE. | h .
oGS Tl TP ool embes sy
resin chiTbAGHEHHREE By voridlyrhbgzanbs s aialkylsilyh tomainingaudmbaser with

stability against gelation to,a paint or_pai.nt S.
other neenepssy tuich As eliilactdaie ar methesrylaly. D iy S8 é‘iﬁ%lggﬁﬁﬂ

ini GoihA lGeRALKIALPlateSSi N,
con g AL B gl gt 0,
tripropg Bililasrytine] t@ésdptomdﬁibdsaccxlmatibuﬁygsilyheryiﬂabri+isq buiglsilyl
acwlatggt%ééwlgér}tfla‘g?tl}ﬁcr)]gtye/gﬂ{flgg’rlyfattee,l Qr?—%oagcygs%gfl-gcg’gfﬁ?et, 'e%?l as
dimethylsilylacrylate, butyl dimethylsilylacrylate, octyl di-butylsilylacrylate etc., and all

these trialkylated methacrylates, and the like.

[00021]  The second method principally used in the manufacture of hydrolysable
resins involves copolymerization of unsaturated monomers in which one of the monomer
has a proactive-group followed by thermal transformation of the pro-active group of the
resin with other compounds. Copper and zinc acrylate resins can be synthesized by this
method. Specifically, copper and zinc acrylate resins can be synthesized by
copolymerization of acrylic or methacrylic acid with other unsaturated monomers, such as
alkyl acrylate or methacrylate monomers, followed by transformation of acid functional
groups to its zinc or copper naphthenate. The examples of acrylic acid are acrylic acid and
methacrylaic acid. Other alkyl acrylate are methylacrylate, ethyl acrylate, propyl acrylate,
isopropyl acrylate, butyl acrylate, isobutyl acrylate, 2-ethylhexyl acrylate, and all their
corresponding alkylated methacrylates, and the like.
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Typically, a "paint" conposition will contain a resin,
w@2prgeesmé , and vari ous optional additives sucPCEES2006/040961
t hi ckeni ng agents, and the like, as is well known in
the art. A "paint base" is the portion of a paint
formul ation, including the polynmer resin, into which
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I nventors of the present invention beljeve
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total W%gl}sfﬁfgl{ %ngm ﬁi%ﬁﬁg ggmgéeﬁ?& ecul es of hydrol ysabl e

in the paint or paint
bases. Addition of a stabilizing agent.in accordance

00841 hdnEdél@emthe psishandoppintdagreeqnarasiion Of Hhesrresit such

) in and. resul 4

eSS BB Bl AU, BB gion

provided®6dceds efficae) ®ithopain{ §GAAJbaStee hydr ol ysabl e resins
used in the paint or paint base conposition of the

t
R
compoﬁ’u{)l?ﬁi arpﬁlﬁtﬁiny BEtiveabboud 20% tunbaitnSsd b}dwmght)hztseé upon the

Specifically, a silyl resin can be s esized b
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a1? Hiny sl BEHYIS8E B 50% b ht
presemﬁgtt ea}%arml a S %Egnzxarrp es o?lvt rial kylsilyl ((J)Ogt“éell%ll ng
based UpoRaREiotal inmridhy dethiepaint bhydisi bage caropyditiine,

tri ethyIS|IyI acrylate, tripropylsilylacrylate,

t[H)O%bj 0 p%%% lsgl{ g]})ﬁﬁﬁ%h?sta%e e well Kailis {ﬂe\‘a.lrtat‘é mév@bRcidal

acr tri-hexysilyla | at e,
effectﬁérigssflﬁ%}ﬂrﬁ bt pdisragtsatReefetrod nobtad ealtd inclhge zine mg(i/ eapper. Paint

or paint base compositions containing copper acrylate resin in combination with cuprous

oxide and copper pyrithione are typically storage stable. However, paint compositions
containing copper acrylate resin in combination with cuprous oxide and zinc pyrithione
exhibit decreased storage stability and increased gelation. Such observations have allowed
the inventors to conclude that paint or paint base compositions containing similar ions

have increased storage stability and do not exhibit increased gelation.

[00027] Copper pyrithione is available commercially (from Arch Chemicals,
Inc., Norwalk, Conn.) in the form of a dry powder. This form of copper pyrithione may be
employed as starting material in the method of the present invention. Alternatively, copper
pyrithione may be made by methods known in the art, including those methods disclosed
in U.S. Pat. Nos. 5,650,095; 5,540,860; 5,238,490.
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eth
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di scl osed in U.S. Patent Nos. 5,080,892; 6,458, 878;
paint ok paighbagg $omPERItion. gog, 895. [ 00023] The hydr ol ysabl e
acryl ate resins of the present invention are typically
H0ea3nt Imp@vaaﬁtltage Btabﬂlitmncbdmaeasmmaicmi oIpaine bt base
about 10%to_ a t 80% ght. based on the total
compow@p@wm%ammséw Yie lsnacrpyiqtﬁfessﬁg% coapipam VEh cuprous oxide

f t
e L
ht of the paint or paint _ base comnposit.ion. [00024

|[90 i tNY}lnle nok aptng o berhoupd brieny Hserye Sregaeinters of te

presen{ 1@1@6@ F:\{é t'ﬂ¥ @ﬁ%ﬂ?ﬁg@gﬁ% cﬁ?ﬁé @Jec ! ngﬂgfét?(?{g‘tﬁw&(l{sqﬁe adfle

cross-linking 51te(s) of the hydrolysable acrylate resin.

[00032] Suitable stabilizing agents for use in accordance with the present
invention are benzoic acid, hydroxypyridine, zinc and copper salts of benzoic acid, and
metal salts of hydroxypyridine, and a mixture thereof. Preferred stabilizing agents include
2-hydroxypyridine, Zn salt of hydroxypyridine, and zinc benzoate, and mixtures thereof.
The paint or paint base composition is typically essentially free of 2-hydroxypyridine-N-
oxide, and is also typically essentially free of sodium, zinc, and copper salts of 2-
hydroxypyridine-N-oxide. The term “essentially free” as used herein means that less than
100 ppm of 2-hydroxypyridine-N-oxide, and less than 100 ppm of the sodium, zinc, and
copper salts of 2-hydroxypyridine-N-oxide are present in the paint or paint base
composition. Advantageously, less than 70 ppm of 2-hydroxypyridine-N-oxide and less
than 70 ppm of the sodium, zinc, and copper salts of 2-hydroxypyridine-N-oxide are
present in the paint or paint base composition. More advantageously, less than 50 ppm of
2-hydroxypyridine-N-oxide and less than 50 ppm of the sodium, zinc, and copper salts of

2-hydroxypyridine-N-oxide are present in the paint or paint base composition. The
7
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provi des biocidal efficacy to the paint or paint
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embocihint: (e SEIEH1h 45551 € Sirsthtaf s 1007 06 PaLbask Qo pwtion i 4p

amoun® Bmegﬁﬁb&ﬂ OVH50 D arectoaHs. 8%@61?%2%&@& Hﬁérvl/éléﬁtQﬁfﬁle paint
exhi bit decreased storage stability and increased

or paing bhsgtdoorposiBigoh observations have all owed the inventors
to conclude that paint or paint base conpositions

C[?U%ﬁi ni @’Qefélla aJtﬁE sﬂaﬁﬁ§1n§%§&t'1§§iﬂ@ﬂ§ 8ihe S9F88%r mixtures of

I"ity and do not exhibi't increased gel ation.
solvenfsOB6Q it] antidpgarg meyutifoiniwatons.s Salvents aislwlec butraee totdinhijed to,

m Ar.ch i cal Inc., No |k, Conn.) int
water, pQigho g% PP AP uanly opBiih P R r Ry ek
methyl@NerPBropiiRh® ¥BRoPSutltelich aAdniRhes tidredf t he met hod of
the present I'nvention. Alternatively, copper

made b hods k
P@@Qbiﬂ P AL e e o A BE b sRmonS tpwoF gl presfidtvention
additiohafty Q@lﬁgr'és a%o@‘ﬂ%ﬂ%@g agen® ACo-4AiLiERBAE8ts &F e present invention

pyrithione may be made by reacting
include degwmtwuczh pyalkalingsatih owstal pkides suchys batriwmswaidecdind) or

o SRR Al e P g
such aP¥atil¥@ afld sEltRS1¢taydf Othebordaic dedkicants, 3G¢h &71.

dicyclohexyldicarbodimide, are also suitably employed as co-stabilizing agents in

accordance with the present invention. Preferred co-stabilizing agents include molecular

sieves, activated alumina, sodium sulfate and alkaline earth metal oxides.

[00036] The co-stabilizing agent is present in the paint or paint base of the
present invention between about 0.25% to about 20% by weight based upon the weight of
the paint or paint base. More preferably the co-stabilizing agent is present in an amount
between about 0.25% to about 10% by weight based upon the weight df the paint or paint
base. In another embodiment, the co-stabilizing agent is present in an amount between

about 0.5% to about 5% by weight based upon the weight of the paint or paint base.

[00037] The paint or paint base composition of the present invention optionally
additionally contains optional additives which have a favorable influence on the viscosity,
the wetting power and the dispersibility, as well as on the stability to freezing and

electrolytes and on the foaming properties. If a marine paint is being fabricated, the paint
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[00029] The netal salt of pyrithione is present in the
pai nt or paint base conposition in an anount between
W@b®aneB46% t o about 20% by wei ght based upon PEEUSIINED40961

wei ght of the paint or paint base conposition. Mre

preferably the nmetal salt of pyrithione is present in

t he pai nt or fJaI nt base conposition in_an amu .
preferalst %@msm 3200t 1 BRI POIDY wrwagﬁt"sleb\&}eaff’uw
marine eﬁ%r%@ﬁ«?llt Jﬁ’@ﬂeggkalﬁﬁngt I;éer a{ﬂ lﬂBmEeg ej?rr@%ag o?ﬁ’f\?ly ezposed biocide
(ie. thppyntlimmrsalt ipbuspthe sepper balt) ahEe paifarte of thepzeimtin loastecti withathe

unt _het bout O. 5 bout 5% b d
water RGP ofdregE T SO oS Ryel58 80 Se CRF
occurrlbg QP 3HihiBRIBN Ehch O kAGR, ﬁbﬁﬁiﬂdrfl%nﬁ@ thedRMiteRTRE mica

gel ation of paint or paint base conpositions

(musccumn) aind phigrltq,(&icciblm@m@ the like. dnaddision e clagis, iy isywellingn

aments Sy RO FERRGHY of e tE bt POl PRel P ipgc
POL YRMERUGEL,[HA0O Beekl fo\Md tebd e fudanthie racmpssm@nmunaplkeyemny

theory, the inventors of the present invention beli
inventiondo picxisielthy fiesiyed jelaveting @ﬁﬂeefp b <SHelling gecis e oA wed sinely

iR A S S

20% bir Neighs, &ndma pmfembudmmew dbout 16 apd esant5% by eeightrbasadeupon

benzai c hydr oxypyri di ne, zinc and copper salts
the totglyweight P}t I%?ériltfomaﬂ‘?ﬁl)(‘ﬂét al salts of hydroxypyridine,

and a mxture thereof. Preferred stabilizing agents
||_108038]e B}Jﬁﬁdﬁw&lmhﬁgmgentiimchﬁb belhﬂomthW ryasr fod exeample
and_zi nc_ henzopate d mxtures t [
methybamioxw@é Eelpogrergan g wneeélil Felidose, Sn( fiiisedon.
Y, e iagal
poly (FuEyBEb R R Bt Saé‘?%fpb%%*%%p%?? a?%ﬁ%% o

acryl1c2ac1d7{ycdylmmqlw¢op«$lymrs+ oxi de. The term "essentially
free" as used herein neans that | ess than

[00039] Suitable wetting and dispersing agents include sodium polyphosphate,

salts of low-molecular-weight poly(acrylic acid), salts of poly(ethane-sulfonic acid), salts
of poly (vinyl-phosphonic acid), salts of poly(maleic acid) and salts of copolymers of

maleic acid with ethylene, 1-olefins with 3 to 18 carbon atoms and/or styrene.

[00040] The paint of the present invention may be used as a paint for natural or
synthetic materials, for example wood, paper, metals, textiles and plastics. It is particularly

suitable as an outdoor paint, and is excellent for use as a marine paint.

[00041] The paint or paint base composition containing a hydrolysable acrylate
resin in combination with cuprous oxide and a metal salt of pyrithione and a stabilizing
agent can be manufactured by processes and methods known to those of skill in the

relevant art.

[00042] Increased storage stability of a paint or paint base composition may be
accomplished by the addition of a stabilizer composition that includes cuprous oxide and a

stabilizing agent. Typically, this composition is in the form of a powder and can be added
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100 ppm of 2-hydroxypyri di ne-N-oxide, and |ess than
100 ppm of the sodium zinc, and copper salts of
wQ@20weisxe/ pyri di ne- N-oxi de are present in the Pei/ng2006/040961
pai nt base conposition. Advantageously, |ess than 70
ppm of 2-hydroxypyridi ne-N-oxi de and |ess than 70 ppm
of the sodium zinc, and copper salts of
directlyzto iyccipadntys pring base CcRmpRsiEen. aﬁ@f%aléxéh@ stabilizing agsntip pessent

nt
s BTG N8 s o
based ugﬁﬂﬂgivgé;@lﬁ o tﬁgd dﬂforol\lfldxtdde dndnath@penboglith¢rs, the stabilizing agent
ri di ne- N- ox
s proscpimbe BASK/EGAPISPEPE A vt ereen aoud O Bd el s
by we1%g e AR @%1%9%?% ch B o‘ﬁﬁl‘eg It artfihed @hitddRASHL 8k es

on t ht of the paint or paint base
stabilizipragest it pmsent ﬁmﬂ@&&]bﬂmeeﬁ@nmﬂﬂ}on intag agroabt betwieryahoyent

ai,nt .or ase co 0|t|on of
0.02% ?lﬁjeﬁf?ﬂlgg“g’rh %léh‘nP 565, op e ngh‘o‘tfﬁﬁ S oB ot 0. 05%
to about O. 8% by wei ght based on the wei ght of the
(160048 ] or Ahainatively ske siainbwlcbmpnsmbm ofithe phesent invention may

enbodj ment, the stabil ent
be put 3 RESBOBATIE LRSS oRBbST RO b bRt IEYRn
butanof 13991%}' &g%ﬁ("s&l@%@ﬁﬁéﬂla Brifie M%éf'ﬁbﬂ bf the ps@enidfvédiidn. The
pai nt or paint base conposition. [00034]
d1spersRmerhey h@mqudrderegtlsamﬂhuamang o5 gaint bass C@@P%ﬁl@ in the
solvent or m xtures of solvents used in antifouling

F[@b(ﬂﬂy OA[YE‘lln%ﬁ{/éW She Sabivieohgbmt Gl ttbepredeut indE@idiahay be

d to, water, toluene,” Xyl ene, butanol,
introdviced b paint qr paing bmdhrougb @@pmpaﬁbvn ﬂ}@t weydenamgta) gt of

Yﬂthlﬂlil%l%f/iirtgggt?ﬁ@?@g Q‘%‘dﬁ%ﬁ Sg]ﬂ,rt%? | ona1 h%ItT' Welgngdlspersmn

contaiflfg E‘éllcﬂ?&iﬁcléﬁﬂ&ﬁb&l QI oTfpytifteorer aﬁﬂeli}it stahilhﬂng iagent may be
additionally contains a co-stabilizin

e
introduCed éitte biphing prippinidese sorpositinn t9iRaease S%h@g)h b iecrsRs? ude
gelauogafﬁ]ﬁ ?sg)t rssa)zl% Qs&"élﬁtlaﬂy@e' 2B L pYBLRL-MNLEL A8 And WCAsAS

essentially free of sodium, zinc, and copper salts of 2-hydroxypyridine-N-oxide. The term

D.

“essentially free” as used herein means less than 100 ppm of 2-hydroxypyridine-N-oxide
and less than 100 ppm of the sodium, zinc, and copper salts of 2-hydroxypyridine-N-oxide
are present in the dispersion. Advantageously, less than 70 ppm of 2-hydroxypyridine-N-
oxide and less than 70 ppm of the sodium, zinc, and copper salts of 2-hydroxypyridine-N-
oxide are present in the dispersion. More advantageously, less than 50 ppm of 2-
hydroxypyridine-N-oxide and less than 50 ppm of the sodium, zinc, and copper salts of 2-
hydroxypyridine-N-oxide are present in the dispersion. The dispersion contains between
about 20% and about 70% by weight of solid particles based on the total weight of the

dispersion.

[00045] The following examples of the present invention further describe and
demonstrate the preferred embodiments within the scope of the present invention. The

examples are given solely for the purpose of illustration, and are not to be understood as

10



magnesi um oxi de, sodium sulfate, activated alum a,
silica gel, and water-absorbing clays such as natura
waea7eyrsthet i ¢ cl ays. Ot her organi c dessi cant SPCHUSIN0@B10961

di cycl ohexyl di car bodi m de, are al so suitably enpl oyed
as co-stabilizing agents in accordance with the
present invention. Preferred co-stabilizing agents

limitatiohsof the @rarselhtanvﬂnapn sinew meny satidtions deredpigrar %BOSS&@)‘HWE%H the
sul.fate and kaI ar,t Ia|,DXId$

scope. Ip 3ddifigh; yless ﬁ%a defineds rendy e/8 paarant Q%tham&ds
base of the present i nvention betmeen about O. 2596to
about 20% by wei ght based upon the wei ght of the paint
or paint base. Mire preferably the co-stabilizing
agent is present in an anmount between about 0.25%to
about 10% by wei ght based upon the wei ght of the paint
or paint base. In another enbodi nent, the
co-stabilizing agent is present in an anount between
about 0.5%to about 5% by wei ght based upon the wei ght
of the paint or paint base. [00037] The paint or paint
base conposition of the present invention optionally
additionally contains optional additives which have a
favorabl e influence on the viscosity, the wetting
power and the dispersibility, as well as on the
stability to freezing and el ectrol ytes and on the
foam ng properties. If a marine paint is being
fabricated, the paintpreferably contains a swelling
agent to cause the paint to gradually "slough off in
its marine environnent, thereby causing renewed
bi oci dal efficacy of newy exposed biocide (i.e., the
pyrithione salt plus the copper salt) at the surface
of the paint in contact wwth the water nedi um of the
marine environnent. Illustrative swelling agents are
natural | yoccurring or synthetic clays, such as kaolin,
nontonorillonite (bentonite), clay mca (nuscovite),
and chlorite (hectonite), and the like. In addition to
cl ays, other swelling agents, including natural or
synthetic polyners, such as that comercially
avai | abl e as
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POLYMERCGEL, have been found to be useful in the
conpositions of the present invention to provide the
waele®ined46 sl oughi ng of f" effect. Swelling agenPGT/Us200&@10961

used singly or in conbination. The total anpunt of

optional additives is preferably no greater than 20%

by wei ght, nore prefer tween about 1% and about

5% by wei ght, based ué@ggﬁﬁgi¥%tal wei ght of the paint

conposition. [00038] Illustrative thickening agents

i nclude cel lul ose derivatives, for exanple nethyl,

hydr oxyet hyl , h dr oxypr opyl and carbox met h
PartAr—ZBdellC%wo)f/' & y A ylp el y y y y

(V|nylpyroI|done) poly(ethylene glycol) salts of

er ts of .
@cr gj é% go 53‘1‘%@?‘8 COPRSH ﬁggwes{?spafm wseipihe ng
embodﬂ:mhtsioﬁiﬂle q:seseg: ingaribs 1 1m¢m@f&9wna Bh@ 25y pAresdTabiRanol
45 of | ow npl ecu| ar - wei ght pol y(acrylic acid),
were P%ﬁ? Wigp %rfg?e%@ Ihe f%lmnécl%ﬁé. fﬁﬂ)ﬁk Vg g wpped Wik ¢
[ [ f
mechal ¥ B B o Sopg Bl b aBEL KRR ol o
controllero The nmistuné tvas Girted ah8 heated tnl k- t26SCamndl maintfinsden that
0040] The paint of the present invention may be used
pal nt for natural or synthetic materials, for

exarrpl e wood, paper, metals, textiles and plastics. It
i[QOQﬂﬁﬂt [ Auhiamhm of 60 pdrtsmfaﬁlyalcrgxlate;j @60 ppas @ﬁz-emymekga
eIIen for. use a al n 0041] The pain

acrylatgy POt piadlic BEaBL 28 pEe elco B WaYERTHg i byrg Saddcirop
wise toARé }ﬂn'éﬁl?e mahé fbdr%e&&ﬁtﬂaﬁééﬂ @an‘é‘ﬂaﬁf‘ra%e??%o%' Agepffl a

metal salt of pyrithione and a stabilizing agent can
additioh avaysnmilateds rﬂ@jmbcyurp Mas e asied tuberstirtatics skme WIn}_:temture for 2

f ski reI v 0004 cr.eas

hours. 3 Exfling Vispish b & i GafRHF 53Tkt A bty eSS

may be

[08)/048] To the varnish, 259 parts of naphthenic acid (acid value 216 KOH

mg/g) and 98 parts of copper hydroxide were added. The mixture was stirred and heated

tempe

to 120°C, and maintained at the same temperature for 2 hours. During this period of time,
the generated water was removed from the mixture through the decanter until no water
was generated. The generated resin had a green color, a solid content of 51%, and

viscosity of 2.2 poise. (This resin hereinafter referred to as Resin A).

[00049] To determine the copper content of Resin A, the resin sample was

precipitated with spirits. The copper content in the resin was 6.8% wt

Part B — Production of a Copper Acrylate Resin (Resin B)

[00050] To produce a copper acrylate resin, 500 parts of xylene, and 100 parts
of butanol were added into a four-necked flask. The four-necked flask was equipped with

a condenser, a stirrer, a nitrogen purge, and a dropping funnel. The mixture was stirred
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acconplished by the addition of a stabilizer
conposition that includes cuprous oxide and a
w@@biobiszé ng agent. Typically, this conpositi oPCT/BES1006/040961
the formof a powder and can be addeddirectly to the
pai nt or paint base conposition. Preferably, the
stabilizing agent is present in a stabilizer .
and heatedrtp 38011l 6%, iand snpindainedhat thas tevapsiatatso (A8. Dpwiseiapaihacsdist

. % b i ght based th |
i, 5o SRR B i S R4 o o
of azoidBb@§ RIMitrildwelRRdaEBobivESE ateuBRStaht raferto ithe @ik taeTn tife four-
bet ween about 0. 03% and_ about 4% by wei ght, baseld gn
necked flgk ined ltvrs. ohftetibe duaprwise additionto thi mixGEnwes completed, it was

. ' : stabilizing agent is present in the
stirred aggggﬁ 10 b ’mlhnl%s

I'Z&r “conposition in an anmobunt between about
0.02% and about 3% by wei ght, based on_the weight of
{0095ELiprA osxeksadation GO0 Bpripef rlens: ardpy party s butanol, and 5
tabil.ize 0 Lt : o [ [ e
prs o BB SAERESL, Q0P 08 AL GO B R
flask o€ a\6ak Bbur thitbspar., Theteselfiag ntixuiswhs storedaah shecsagariérgperature

for 2 haupyalititon complation e Srog vy asonnibbedols SabbfpE tbiined
resin S(ﬁ\‘?t%d’e}lﬁ W%?%ﬂ:é{;&%%% %ve@%ﬁ@?ﬁlﬁé 4 paltQRRAHIue was 50 mgKOH/g.

e stabil'izing agent of the present

i nvention may be introduced to a pajnt or.paint. base
{PRSAYh S0CEHiseS e WHMIEREAdS HIVELLS RATimoLHToBNe 2

PYIe i5id [RR Vi Bitho/) SRE'EOaRtS B de-
coPperS%]ld\PgEﬂts %?ﬁ?@g?er% i&\yﬁa&ﬁi t\aﬂﬁ is]%eI?gi or!g%rc))’nt ai ning solid
ionized@itel wkeddéd o afouahecket flagk equypriet hithnie saadenies, the stirrer,

stabi lizing agent may_he introduced int ]
gt B GO0 T UL 0B B s
i i it BBtefl) i@dvan@Esedat rahdvedf
propio e b e e ossont ral 1y
f f di I ny d | t f .
AORTH o3 By TR G PRISbSS AsactiFa s R Tnedey; the s ayepiy of
the pro%?%nﬁlcsfc(id m;ﬁ%? FEANSuI&R SolbaiR Qﬂ&&@td@iﬁ@aﬁélysis for propionic

ydroxyp ne- N-oxi de and T'ess than 100 ppm of _the

acid) thatiemoved theoyatemid acyppecomaletedy.dinished the reaction, and added the
xyleneztflert]cw?{s%)l(l —?P(/)\rzvleg.l ﬂeeéirl}l_ (ﬁi((lso%?ained the amount of solid 52.3 weight %.

Part C — Preparation and testing of paints with and without stabilizers

[00054] The paint formulations in Table 4 below illustrate formulations of
antifouling paints employing a stabilizing agent in accordance with the present invention

incorporated into Paints 3 through 6. The paints were prepared as follows:

[00055] The below amount of Cu acrylate resin A (Table 1) was added to a 2
pint paint can along with 0.5 g wax. This was mixed at a low speed while the below
stabilizing agent, cuprous oxide and zinc pyrithione, was added to the paint. The mixing
speed was increased using the high speed disperser to 3000 rpm for 20 minutes. Once the

paint was complete the Hegman gauge test was used to measure particle size of pigments
13
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are present in the dispersion. Advantageously, |ess
than 70 ppm of 2-hydroxypyri di ne-Noxi de and | ess than

wQ oppensad t he sodi um zinc, and copper salts PET/US2006/040961

2- hydr oxypyri di ne- Noxi de are present in the
di spersion. Mre advantageously, |less than 50 ppm of
and peg g SR e AN 08, 20 g L2 LN, 20 PRIl B
ints ASE OVPYr ARy Do XS 1SR FRpBRAHaub el (@elrDRE iShofR:
pam_SThe di scg%rrsi on zont ailng bet ween abrggld% fot{’}?gnd about
detail IOy wei ght of solid particles based on the total
wei ght of the dispersion. [00045] The follow ng
803%) S PRt fRBuRKiBR 8P Paihly Bkl ieUhid\@l; ffoscr i be and -
g)grmngtrate toﬁlguprleﬁerrglg en@%dllﬂrrer?ts évh%tthi n the scope
hydroxypytiise-N-exsida s & stabilizingragemivenielx mrapitabglizing aggnt disclosed in

. I f t i t [ d t ot
publisied U StttS: sbniceBPh AFOS Pl ghebitenl siemR RS o
emploﬁédriﬁ%dm@ﬂdﬂgaéﬂ :lééﬁﬁtﬁjblﬁﬁlﬂfsﬁé&pﬁélﬁ a@ﬁﬁ@dti!@h._e wi t hin

the scope. I'n addition, unless It is specifically

ined "pargs” and 9% are wei.ght st r.ds. EXA
AIPRAL. PBbl i firob Pras R ptn e SHRe RS PR RO
illustred A0 BAGbveReR P PMGLstAbi YRR 4 3P SRR RBen AGTab AR agent
resin foor use in the enbodi nents of the present

of the presen iriventianig @dgesk toghe pairyfoanelatied 250 parts of
n- but anol were placed into a four-necked flask. The
four-necked flask was equi pped with a nmechanic

Table 4t iExasrplessofrReihs)contrinipg aecstabilizidg additbvy (PamieB-6) secuna
t erQuatpiratiee ExobplePainie?) cndta Cbheeol EXdhaple (Rhint 8) was

stirred and heated jto 110f 1200C] and Haioniparafied afControl
that tenperature. [[00047]| A m x{ure off 6G3@mperts Exhmple)
elogyddienty v| at| Pain@30 Painttds| BhintS ¢ tPaipk e xy[Paint? v| at Fain®
2ppahsPafdinacr Yl iodl5acli d and| 25- palfts -of - -
Zn-SAR-OhireiyBeibind yroni trli | @isvere addeéd drop wise to the -
7Gx Bez@c A t e f-our|- necked blsask at a|constant rate-
ResddNBI ModoBt4d4ts .| Af-t er| t he - 0.15 - -
Zn salt of 2- 0.15
hydroxypyridine N-oxide
No Additive-Control - - - - - 0
Cu acrylate Resin A 61.35 61.35 61.35 61.35 61.35 61.45
Cuprous Oxide 35 35 35 35 35 35.05
Zinc Pyrithione 3 3 3 3 3 3
Wax 0.5 0.5 0.5 0.5 0.5 0.5
Total % 100 100 100 100 100 100
Results Hegman
Initial Score 3 3 3 3 3 3
1 day @ 40C 3 3 3 3 3 3
4 days @ 40°C 2 3 3 1 2 0
1 week @ 40°C 2 3 3 1 1 0
2 weeks @ 40°C 2 3 3 1 0 0
3 weeks @ 40°C 2 3 3 1 0 0
4 weeks @ 40°C 2 3 3 1 0 0
5 weeks @ 40°C - 3 3 - - -
6 weeks @ 40°C - 3 3 - - -
Final viscosity Results good good good thick gelled gelled
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addi tion was conpleted, the m xture was continued to
be stirred at sane tenperature for 2 hours. The

wOo e®alosismg varni sh had a solid content of 39. 8R6HIS20861040961
acceptabl e viscosity. [00048] To the varnish, 259
parts of naphthenic acid (acid value 216 KOH ng/g) and
98 parts of copper hydroxi de were added. The m xture
(66658t i Toeatasurd theswtelitytand pRiation ofithg antiforling paiatsadSTHe

f 2 f
anod B350 BB B G G P Do Pt S
Systemst@ eRigiet REerFRGE AL He AR {esﬂcbr\??ﬂbgmamga@emammd Thee

nerated resin had a green color, a solid content of

Hegmatﬁtb% measures felogie pf §isporspngdi |a§égm%1¢ﬁm & pegagnyvehicle system
ereinafter ref e
5 P T 530 s AQPRET B e
agglom&Bit] 6f phaiscley, Hinp) maheplalm Hielmg;testedt Mosfrm@octaquse this test is
content in the resin was 8% Cg - Pl‘g cttlon .
also usegfto zateBis ALK P Paifs, PRIRS ‘??S%SF&I joi 0[% g%? Kuce
during 1?1— %ﬁ@&f{ge%ﬁéﬁj F@elér@t%ﬂ'&gm%@goﬂﬁﬁ&% #hoogyl ene, and 100

but'anol were addeéd into a four-necked fl ask.
The four-necked fl ask was _equi pp

E0069Ior T peiné Fsgraipiions QL aavR S HIBERR BereraT ool
employﬁ}%xa% ?t;agﬂ 2@% gélétrfrro?ﬁl ?ﬂé%p!?@@&ﬁ@ Hy@r hlﬁgh%m@m of

' hat erature. . arts of .
hydroxmiriﬁlﬁﬁ yihd ©ziacsalt oBleZszla racil, of aqqeltdhme W@lll Hearsaent 1@vent10n

140 t f. 2- et hyl.hy L net h | at
s BB ARG A I 030 R

acrylatilaetsfﬁ tlpxx%ﬂﬁ)téﬂ RhLE HeBriah @ah QicAd ffedr tHeafoimulatiehs of the
ter the drop-wi se addition to the mxture was
presentdnvankieh,ecimelyt Paints 3ghiough §. did nat cipage dyringo wepks gstorage.

Contrargyylsﬁat}-%: yA ggaégg%%%}eé&%%f g{he ?nﬁthf% by, 88Selydisht 7,

decreasdd Qﬂiﬁ 3O huﬁmr DiReéls] |T¢1e\loﬁirgﬁ1aacgdegk ©adipg drghe canttohe
m xture in four-necked flask over a o&a hour

exarnplen, mqm Balntr&peierﬂ@%ﬂdttp O sk £QHE dayh A OTHRE B he
formul 30ns otfﬁgpprgs%}lﬂﬁgentmn have increased storage stability as compared to the

Control and Comparative Examples’ paints.

15



10

15

20

for 2 hours after the conpletion of the dropw se

addition. The solid part of the obtained resin
w@oioaneswe (varni sh A) was 9.8 weight % the soPCHUSENG040961

acid value was 50 ngKOH g. [00052] 800 parts of the

varni sh made above, 93.8 parts of propionic acid

copper, 116 parts of naphthenic acid (acid value 216

KCOH ng/g), and 80 oarts of deionized water were added

to a four-neck&D) i

RU L ipsadiit B t he condenser,

the stirrer, the nltrogen purge, and the decanter.

Examplﬂ'ﬂfﬂlyl@rdlybﬁlﬂemﬁ asiylateadsiand heated to 1000C and the
propionic acid generated along with water as a

on advanc were renoved 0053
ERR0T ora 2 S35 e P SRRl By e ETofiRbis
similar fH4BE ts&ﬁ‘dries@sf of i1 OPh& Bd1fds *6hten{ JFlthiRRESS In dolveBNiwas
outflow sol vent (quantitative analysis for propionic
approxiggialy 50%%en renoved the water in a system conpletely,
finished the reaction, and added the xyl ene that was
out-flowed. Resin (B) contained the anobunt of solid
52.3 weight % Part C - Preparation and testing of
TS S PiiddB aPQmY‘dl&ttHﬁ‘Hf aﬁﬁﬁ)ki’,l'hhg §n$ us£19$9i§6bcrﬂh@e Rainnt
a

formul ations I n Tab e 4 bel ow | Iustr e fornmul ati ons

nf ant

pf—anti+foutin ﬁﬁﬁﬁ 'tb enptoying @ bld ngﬁ% agenty in

accor dance ‘Wi & present i nvention 1 ncor por at ed
lntg Paints 3 . throuyah-6 The pailnts—wnere arepar ed—as
ol | GieS aqryjaigsein REB s S ount of Cu &Prylate résin
\ (Table 1) (epsnalpyel to a 1A pilnt paint can -along
ith 0.5 g \uwprouslikilenas mi xed at a | ow Sfeed whi I e
tthe bel ow stabilizing agent, cuprous oxide and zin
pyrithione, zZwspysistdest to the paipnt. The nBxing speed
was |ncreased usi ng the high speed di sperser to 30Q0
mpmrfor i? E@Fe the paipt was coqpl ete the
Hegman gauge test was ‘used to negsure particle si zg of
IIl:‘L,Kl:‘(.] /-\II tne
paints were stored in an oven at 40C and the paints
VBoEs 11 es Thel fpmulatidh ofPhint Sisae ollsuiibleovisdosit-foy applicgtioiy by

brush c}rergltler(lr%?nse%{a{te*%}er gftlernprggarratmn but thickened to an unpourable paste after

o

Pl 1

approximately 24 hours.

EXAMPLE 2

Table 3 — Paint 9 — Paint formulation containing a zinc acrylate resin and a primary
stabilizing agent.

Ingredient Weight %
Zinc acrylate resin (50%) in solvent 60
(from above)
Cuprous oxide 36
Zinc pyrithione 3
Zinc salt of Benzoic acid 0.3
Wax (Thixotrope) 1
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detail below). [00056] Paint fornmulation of Paint 7

contains the zinc salt of 2- hydroxypyridi ne- N oxide
wW@200a/06153bi | i zi ng agent which is a stabilizi ngpEmyEs1006/040961

di scl osed in published U S. patent application

2005/ 123503. The use level is the sanme as that

enpl oyed in the working exanples of this published

pat ent application. [00057] Paint 8 is a contro

| e ,cont,ai ni il T .
(P67, - 2ERE O N Pl bl A Reviadetin ol fabfoetin
Comparhiivd Exdingsle . eratet Ihasobaerstdii be stabilg fage eastdf wedke and

present invention is added to thezﬁ$int fornulaﬁ.lon.b
continuifiglet 83°C amhalsmntdd 6+ Thisinaing hada puitablenyscosdy ARPHsatoy oy
brush additive (Paints 3-6) versus a Conparative Exanpl e
Tush OF i85t 7) and a Control Exam | e Paint 8[00058] To
measure the stability and gelation of the antifqgk%ng
[Pan6tls, ThéTevamplhdlusiDitesthe effectivepess oA pupiayig aEtHue

. for FEinene of Di ' s : i i
agent ingFEIdARCE By UL AT v R Sy OEE B, oMLl ntaning
zinc pyrifHRSHEREUHAUISIde MAs: Zisestry[vacdieghe Hegwan gugsueasting ore

degree of dispersion of a pignent,in [ nt-vehicle
particlesizsthedmetiehianged i thap me,ek%)%ﬁp Strags, Sacco ‘?mglﬂ hef PP ui d

oat -0 ' hatl i Sd denot exhibit

fomulaglé) %"g %rparg %b'gf]e% pl)%ltrlat?di l?f;%gsleuﬁf&g %lénéyis,t@?%%t he pai nt being
gelatiod.ested. Most inportantly, this test is also used to

rate the stability of paints, paint bases or liquid

coati ngs agai nst gelation during in-can storage under

"accel erated agi ng" conditions at 400C. [00059] The

pai nt fornul ations of this exanple illustrate the

ef fectiveness of enploying a stabilizing agent from

the group of: 2-hydroxypyridine, a zinc salt of

hydr oxypyri dine, and a zinc-salt of benzoic acid, in

accordance with the present invention to stabilize a

pai nt fornulation containing zinc pyrithione, cuprous

oxi de and a copper
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acrylate resin. It was noted that the Hegman gauge
readi ngs for the formul ations of the present
w0 paoensisen, namely Paints 3 through 6. di d notPChESIPE6/040961

during 6 weeks of storage. Contrariw se, the Hegman

gauge readi ngs for the Conparative Exanple, nanely

Paint 7, decreased from3 to O in just 2 weeks. The

Hegman gauge reading for the control exanple, nanely

Paint 8, decreased to O in just four days.

Accordingly, paint foBXAMPLESs of the present

i nvention have increased storage stability as conpared
Table 4 0 Palvet 1GonPiiat fomndlaGonpathal diveadmydat@pess, copper pyrithione, a
stabilizRsd AHefit SIAVPARAMEN LE A Exanpl e of hydrolysable

zinc acrylate resin [ 000 60] A zinc acrylate type resin

s produced i oy TELTTOT Of SNt es{Rs; ar—1o
he synthesis %&g esin B. The so]ids cont@n?/of thils

o]

.| |U | IICllC y \JU/U | L -
ai nt1ngacty L) m#s ﬁ( ing pain us| ng zilnc

crylate rPQ( om QYﬁ}ﬂ The fnrnrll ation of Paint 8 was
f suitable (\:/lill%l‘@@)%¢?tl9efor appl i cation by36-|5ush or
oller inmediately after preparation, but thickened to
n unpour allapppapyréhmhe er approx| mately 24 hours.
IXAMPLE 2 Table 3 - Paint 9 - Pa|lnt fornul ation

onta|nq@ghamafgﬁvéﬁ&whﬁge resinfand a pri.geary
t abi | i zing agent.[00062] Paint B was formulated wifth

Z1T e f@pﬁ%ﬁﬁof%ﬁhﬁblgg gescrr bed T Congpgrative

xanpl e was served to be stable for at

At DONC A ol A O
QQCf R "“DS!(S and CUIILI AH ||u at rooc—ant—arsSo cu. = C

Thi s PodiehRf Mike suitabl e viscosity to application by
brush or roller.

[00064] AF Paint 11 was observed to be stable for at least 3 months at 23°C and

~—+

T

— MmO oo mMm® =0

also at 60°C. This paint had a suitable viscosity to application by brush or roller.

[00065] The above example illustrates the effectiveness of employing a
stabilizer additive, such as molecular sieves, in accordance with the present invention to
stabilize a paint formulation containing copper pyrithione, cuprous oxide and a zinc
acrylate resin. The Hegman gauge reading on particle size did not change in the 3 months
of storage. Accordingly, the paint formulation of the present example have increased

storage stability and does not exhibit gelation.

[00066] While the invention has been described above with references to
specific embodiments thereof, it is apparent that many changes, modifications and
variations can be made without departing from the inventive concept disclosed herein.
Accordingly, it is intended to embrace all such changes, modifications and variations that

fall within the spirit and broad scope of the appended claims.
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[00063] This exanple illustrates the effectiveness of
enpl oying a stabilizing agent in accordance with the

wEe@3meets4é nvention to stabilize a paint fornul BCT/O82006/040961

cont ai ni ng zinc pyrithione, cuprous oxide and a zinc
acrylate resin. The Hegman gauge reading on particle
si ze had not changed in the 6 weeks of storage.
WHAT A8 CoAdVERD I8: t he paint fornul ation of the present
exanpl e had increased storage stability and did not
exhi bit gelation. EXAMPLE 3 Table 4 - Paint 11 - Paint
1.  AQamdbapdiRibase b&ngqsui@pc@ﬁgﬂsﬁ@ & hyéwlysable apyyite resin
pyrithione, a stabilizing agent and a co-stabilizing

selected®@& the %5@29%{515?%5% g@l?poe% Qégglal{quﬁﬁ,“z]ineﬁﬁr {etesi lsik@s

observe _ _ east 3 npn hs at_23 and
cryo S5, BTy ) R it RS SRERSR oy

. exanple illustrates the effectiveness.of enploying a
consistigg gh7ing Eﬁﬂthw&iapffl geppes RyHthipne;, GInLQYs %“R"s F’é‘gg §t,a¥’|hr7rg‘g agent
accordance with the present invention to stahi I{' ze a
selectedofromithe gronp censissinges berroit arid, ooy Pyiding matplsalts of
cuprous oxide and a zinc acrylate resin. The Hegman =
benzoiaid)and ereil 8gtsaf hydraxiypyridisé, zathohel prayisoghatrsgisl ompopition 1s
nmont hs of storage. Accordingly, the paint fornulation
i S fRUIBRIBHHE amplre- ok eandris his@ ssentidllyr fageof sodium, zine
essentlés?{ya%% ity ‘and T et oxhibi t gel ation. [00066] Wil e
' t : ri bed above with references
and co}%p%Fss%{é\é??fﬂggfebﬂsgggﬁﬂrégﬁNsg)tgﬁg'r eof, it is apparent that
many changes, nodifications and variations can be nade
wi t hout departing fromthe inventive concept disclosed

herein. Accordingly, it is. intended to enbrace all. .. .
2. dibemaiah ah@%%t,baﬁ%a‘i’mp‘lsétﬂ(?no‘?f§llaé‘iﬁ‘31 g’ﬁ?‘%“t‘%"&?’féﬁ“{ghaa‘fo'Stablhzmg

agent selected from the group consisting of alkaline earth metal oxides, sodium sulfate,

activated alumina, silica gel, water-absorbing clays, dicyclohexyldicarbodimide, and

molecular sieves.

3. The paint or paint base composition of claim 2 wherein said co-stabilizing agent is
present in said paint or paint base composition in an amount between 0.25% and 20% by

weight based on the total weight of the paint or paint base composition.

4. The paint or paint base composition of claim 1 wherein said hydrolysable acrylate

resin is present in said paint or paint base composition in an amount between about 10 %

and about 80% by weight based on the total weight of the paint or paint base composition.
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fall wthin the spirit and broad scope of the appended
claims. WHAT IS CLAIMED | S: 1. A paint or paint base
W@ po6isté on conpri sing: a hydrol ysabl e aeryl aP€T/Dsm061040961

selected fromthe group consisting of copper acrylate
resin, zinc acrylate resin, silyl acrylate resin, and
conbi nations thereof; a netal salt of pyrithione

5.  Telpaitt edpdintmse bempositign efolaimst wheretsf said edrplysablgacsplate
and copper pyrithione; cuprous oxide; and a

resin is (bRt inl s&idghiR@e Phins base cosghositionint dneangrumi petwens Aot 3%
of benzoic acid, hydroxypyridine, netal salts of

and abolRSBRbS W.%?hgbas@ﬂ‘ dn AR Blal SRLdLS oPfhe PYEE OX)yadYHask E@mpoitidn.
the proviso that said conposition is essentially free
of 2-hydroxypyridine-N-oxide, and is also essentially
free of sodium zinc and copper salts of
2- hydroxypyrj di ne- N-oxi de,. .2. Th ai nt 4 or ' base

56 Caambumior PR b CRPRTIACH oF (B | SBRiaR) B Blowf Bifde

co-stabilizing agent selected fromthe grou
pyrithiogoisgiresehtig seid naitdk F paBt kase cAmpRyLen ’&anzfg%o}mgBWSFH about
sul fate, activated alumna, silica gel, _
0.5% andaibeut- 286 by licight bhsag on thk ©yed m@iyfgﬁe@a% etpaipase and
nol ecul ar sieves. 3. The paint or paint base
composggﬁ;pos! tion of claim2 wherein said co-stabilizing
agent is present in said paint or paint base
conposition in an anmount between 0.25% and 20% by
wei ght based on the total weight of the paint or paint
se .c 0si ti T : 1t of
0 7. IBRRuERaR bponteoHaficB Rl o AR el of
__.acrylate resip i.s present in_sai. i [
pyrithicarigeier et phoai st e b eren ah gt yOu e 380w
80% by wei ght based on the total i.ght .of the gai nt
0.5% anah el YétiaSesiglorborsh ot B 12al eightsh R PR Pt B
conposition of claim4 wherein said hydrol ysabl e
compogiiéry| ate resin is present in said paint or paint base
conposition in an anpunt between about 20% and about

70% by wei ght based on the total weight of the paint
or paint base conposition.

15 8. The paint or paint base composition of claim 1 wherein said cuprous oxide is

present in said paint or paint base composition in an amount between about 20% and about

75% by weight based on the total weight of the paint or paint base composition.

9. The paint or paint base composition of claim 1 wherein said stabilizing agent is
20  present in said paint or paint base composition in an amount between about 0.05% and

about 0.8% by weight based on the total weight of the paint or paint base composition.

10.  The paint or paint base composition of claim 9 wherein said stabilizing agent is
present in said paint base composition in an amount between about 0.15% and about 0.8%

25 by weight based on the total weight of the paint base composition.
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6. The paint or paint base conposition of claim1l
wherein said netal salt of pyrithione is present in
W@ 200d/0pEieIt or pai nt base composition in an anPCFUS2006/040961
bet ween about 0.5% and about 20% by wei ght based on
the total meight of the paint or paint base
nposition. 7. The al nt a base, sition of
1. i ORI Ehate S5 %wfo Laif 1 Wﬁwrﬁw fraeclcﬁtgﬁ@zmg agent1s Zn
resent in said paint or paint base conposition in an
salt of hydyarypisistinge einc hberiopte02-SysrenHpyriding, o1 0 mixyurasheyeaf
based on the total weight of the paint or paint base
conposition. 8. The paint or paint base conposition of
claim lwherein said cuprous oxide is present in said

12. MRbfScesy foP prephri 1&RmesikthhtQshintdr PRINAPAYE RbmPEEUEEN
ab gut 20% gng a%ggige 75% by vvetlc%hht bgsed on thg t ot al

contauﬁﬁ% ghbaRtyshhie a@@la@é reSin, PRl 55195%?}% fﬁgﬁé hid v\ﬂgym@s ox]de

or ‘pai nt base Cohposition |n11 rein sald

2|n ent. i s presen n sald 9!
Wherelai%eepres SIS iR ERE A tE LR rPah Tt BBitis
ut O8%b wei ght, base t.he t ot al t of the
amounbgf %gta@nglglalggnt@égémg@ﬁ% ta rgl(%ng igpnts]fﬁ:gic g[?ﬂm {he group
pai nt base conposition of claim9 wherein said
consisténgadxi heinzpig gmdg apidroxypypidéase metdl salsepibepenin acidaand metal salts
conmposition in an anmount between about 0.15% and about
of hydfbx§pytdinevin grider toasadnioor ihhibittied formusborgdnt getsf intshid padit ot
base conposition.11l. The paint or paint base

paint baSYTREE thé ?fbv‘i)sfo tRAt3hid phintde pahibae bSmE&sﬂiJ(bﬂ iszkRatidgefte of
is Zn sal hydr oxypyri di ne, zinc benzoat e,

2—hydr§>é£%gfd§’ﬁ(eylﬁ it A& X e]]S Ao Bs AW fed OE0BRM, Zik anf ce?ﬂﬁ Q8% of

reparing a ation resi'stant paint or paint base

Co n _containing a hydrol ysable acrylate resin,
2'hydr8X%‘t"’zﬁm ']S\IFQX“%? pyrithi one and cuprous oxide, wherein

the process conprises incorporating into the paint or
paint base an effective

13.  The process of claim 12 wherein said stabilizing agent is selected from the group
consisting of benzoic acid, hydroxypyridine, metal salts of benzoic acid, and metal salts of

hydroxypyridine, or a mixture thereof.

14.  The process of claim 12 wherein said stabilizing agent is a Zn salt of 2-

hydroxypyridine, zinc benzoate, 2-hydroxypyridine or a mixture thereof.
15.  The process of claim 12 wherein said effective amount of said stabilizing agent or

mixture of stabilizing agents is between about 0.05% and about 0.8% by weight based on

the total weight of the paint or paint base composition.
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amount of a stabilizing agent or a m xture of
stabilizing agents selected fromthe group consisting

wotoobmewsaé ¢ aci d, hydroxypyridine, netal saltsPOFf/US2006/040961

benzoic acid, and netal salts of hydroxypyridine in
order to prevent or inhibit the formation of gels in
sai d paint or paint base, with the proyviso that, said .
16.  bhe process qh4laim 19 aderen 56 stieptbre qraoups ebsd siplizing agergfis
2- hydroxypyri di ne N-oxide, and is also essentially
about 0fl5&earnst atwotl).8% byzweightheded op fertobhiveightéf the paint or paint base
2- hydroxypyri di ne-N-oxide . 13. The process of claim
compositZovher ei n said stabilizing agent is selected fromthe
group consi sting of benzoic acid, hydroxypyridine,
metal salts of benzoic acid, and netal salts of
hydr oxypyridine, or a m xture thereof. 14. The process
[ [ +.ahl
17, e BERAY M Ul A, adciioh SRERe bifofniha co
.. 2- hydroxypyridine or .a m xture.thereof. 15. The
Stablllzﬂgcfy(,g@’étsto 5$1dcﬂa]é’it AT BB RS EPHPSIHP ef f ect i ve anount  of
said stabilizing agent or m xture of stabilizing
agents is between about 0.05% and about 0.8% by wei ght
based on the total weight of the paint or paint base
18.  dhmpossicss afivldt. 1 7TTmkerginseidsdfeotivacdmount 06 saith ep-siahiligiigapgent
ef fective anmount of said stabilizing agent is about
is betwBenldPua0d5w@d 200 BPawbighvedsgd bn biastethl erighbef thetpaint or paint
wei ght of the paint or paint base conposition. 17. The
bmwcmﬂ%ﬁﬁﬁ§ﬁ,°f claim 12 further conprising: adding an
effective anmount of a costabilizing agent to said
pai nt or paint base conposition. 18. The process of
claim 17 wherein said effective anmount of said
co-stabilizing.agent i.s between about 0.25%. and_20% by
19 VerGh tEoBoSHoT FETPETAF CHBIGRORER: T SATIERERERL, o
base conposition. o L
selected from the group consisting of benzoic acid, hydroxypyridine, metal salts of

benzoic acid, and metal salts of hydroxypyridine, or a mixture thereof, with the proviso
that the stabilizer composition is essentially free of 2-hydroxypyridine-N-oxide, and is

also essentially free of the sodium, zinc and copper salts of 2-hydroxypyridine-N-oxide.

20.  The stabilizer composition of claim 19 wherein said a stabilizing agent is a zinc

salt of hydroxypyridine, zinc benzoate, 2-hydroxypyridine, or a mixture thereof.
21.  The stabilizer composition of claim 19 wherein said effective amount of said a

stabilizing agent is between about 0.02% and about 3% by weight based on the weight of

the cuprous oxide in said composition.
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19. A stabilizer conposition conprising: cuprous
oxi de; and a stabilizing agent selected fromthe group

wa@omgiostskeg of benzoic acid, hydroxypyridi ne, PE€L/EB2006/040961

salts of benzoic acid, and netal salts of
hydroxypyridine, or a mxture thereof with the
rovi sQ that the stabilizer conposi n.is essentjially
22.  fLhestaptlizer qopnosikipp it P@arﬁ%lﬁuwaﬁxeabsw cfige gpggnt of said &
essentially free of the sodium zinc and copper salts
mixtureo6f Fatiljzingagepysis betweseniabout @e)3%pand ahout 4%odtyi Weightrbased on
conposition of claim19 wherein said a stabilizing
the weighesttthé SupRous oxidesialshidaonippsitiony pyr i di ne, zinc
benzoate, 2-hydroxypyridine, or a mxture thereof. 2
1. The stabilizer conposition of claim219 wherein said
ef fective armunt of said a stabilizing agent is
. 3% j
23. %éﬁﬁﬁﬁﬁ dﬁ:h? '1515 gﬁ:é%ﬁr%g Ss Hglgé. e?l%ydr&?%a@)m adifiaRdean
i on. The stabilizer conposition. of ¢
selected Ry B SIPEARs LA LOPDY SPGHIRESEh okiao et oo Bl
stabilizi ng agents i s between ab%ut 0. 03%, an%%bout 4%
acrylatp yesis iagratalisalé eEpyithione selepigh ropy the group cEREHNEREZRE | n
said conposition. 23. A paint or paint base
pyrithicenpusiopparpycdngns; si ng: a hydrol ysabl e aerylate resin
selected fromthe group consisting of copper acrylate
cuprouk ©%1d8; andll A Wtabilizing agent selsdted fromh the prolup acnsydtapef besiois aad
metal salt of pyrithione selected fromthe group
and m&ANSIS b RGzAE agiNC pyrithione and copper pyrithione;
cuprous oxide; and a stabilizing agent selected from
t he group consisting of benzoic acid and netal salts
of benzoic acid. 24. A dispersion of solid particles
aI|U| wherein,said.s a
24, Aeopsn <& 5?164;13343%& i S et 67 M0 11455”‘“’165
selected fromthe group consisting of benzoic acid
comprisp grpRypYRifelaniea stﬁ@llamg agentselgeted %ﬁ%ﬁhe SEMP ORI
salts of
benzoic acid, hydroxypyridine, metal salts of benzoic acid and metal salts of

hydroxypyridine and further wherein said liquid solvent is water or an organic solvent,
with the proviso that said dispersion is essentially free of 2-hydroxypyridine N-oxide, and

is also essentially free of the sodium, zinc and copper salts of 2-hydroxypyridine-N-oxide.

25.  The dispersion of claim 24 wherein said solid particles are present in said
dispersion in an amount between about 20% and about 70% by weight based on the total

weight of the dispersion.

26. A dispersion of solid particles in a liquid solvent wherein said solid particles
comprise a metal salt of pyrithione and a stabilizing agent selected from the group

consisting of benzoic acid, 2-hydroxypyridine, metal salts of benzoic acid, and metal salts
23



hydr oxypyri di ne and further wherein said |liquid
solvent is water or an organic solvent, with the
WQe@vioes46 hat sai d dispersion is essentially fPEBUST006/040961
2- hydr oxypyri di ne N-oxide, and is also essentially
free of the sodium zinc and copper salts of
2- hydr oxypyri di ne- N-oxi de. 25. The di spersion of claim
of hydroxypytidingiand Sarther sdieredn prad tineid selvantds piates enen prgagigisglvent,
di spersion in an anount between about 20% and about
with the pévisy thueisgiitcolmpssitonis dshmtinliy frbe w2-fidromfpsiritene N-oxide,
di spersion. 26. A dispersion of solid particles in a
and is AdoH4stB0) HEObT WARKE) AinSRidoppér sdltPef 2-hpdresyBeitpid-Neoxide.
netal salt of pyrithione and a stabilizing agent
selected fromthe group consisting of benzoic acid,
2- hydroxypyridine, netal salts of benzoic acid, and
nmet al sal tsof hydroxypyridine and further wherein said
liquid solvent is water or an organic solvent, wth
the proviso that said conposition is essentially free
of 2-hydroxypyridine N-oxide, and is also essentially
free of sodium zinc and copper salts of
2- hydr oxypyri di ne- N- oxi de.
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