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The paint formulation includes the polymeric binder, a solvent, a toxicant and can include a water
sensitive pigment component, which can be a toxicant, inert pigments and fillers along with a retarder. U.S.
Patent 4,260,535, British 2,087,415A and U.S. 4,191,579 are noted to contain descriptions of typical paint
components and are incorporated by reference.. . S

60 Antifouling toxicants include tributyltin fluoride, triphenyitin hydroxide, triphenyitin fiuoride,
tributyitin oxide, triphenyitin chioride, Cu,0, ZnO, dithiocarbamate derivatives and cuprous thiocyanate.

The paint formulation employs sufficient solvent to enable the system to be applied to the surface to be
protected. The pigment volume concentration {(PVC) should be in the 10 to 50 range, and preferably is from
about 30 to 45. ’ .

&5 The upper limit for the hydrolysis of the polymer used in the paint is not of critical importance because
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1end to hydrolyze in t WBorpdientence of seawa hajee (A ratlo of functionalized.
25 monoffers to non-funciiREmA | zed nononers. i gggontrolled to provide control
‘of the erosion rate. Theiy méfatrgeteiBMAISYstem 86 the British Patent -

“Appl i cation 2,087, 415A Mbth!lIMetmwvlets #MAL he pr@3®nce of high levels of

#wat er - sensitive pignment %@P @'8% er osi on, gﬁ% system of the instant
Yinventi®n is controlled 5?/ PRNPIL| s and raI_J_o__of functional and inert
“mononmers used to pr epare the polyner. The pregearation of the hydrolytically
Factive mononer (2) is iipubdiis sk ilibulRdRitfi@bdiNdringios vl 30 Preparation
sof Tris(4-'Methyl - 2- Pent msgo Stilveyits - cah\ub@skytene a2dplaimest. Of -
tris(4-eethyl-2-pentoxy) silanol, 0.23 noles of triethylamne, 0.02gns. of
et hyl Cﬂ:% %r&ﬁen&qﬁfgﬁgé fg@rtdeEHTeélrnnh@érthﬁtalﬁiHQa Stdinesssteel Qirmd Behdwabe _
ipl aced In .amx h PR, B eeliRdindtdr aith a ReNperpReEtensirigitodtraling heastattachdi;iartdlamhs{celhﬁ%#f a '
‘t her nonet ez u(;ﬁedaa-t'rommnmhereuhesm 8¢ ior] hofir, 00"23” fhrwsy E ﬁﬁ% aﬁ%ﬂg&

235 in 28cc Aheqope At
‘the end of PP ;'%@Ie%ﬂ'?'l?h%’ﬁeés W§§"f%mﬂydm$tﬁ“t§m w(

Palnt compositions and methods of preparation are described below.




allowed to stir _‘for.[ERR] hour at 5C. The solid triethylam ne hydrochl oride

was filtered and the solvent was distilled under vacuum The resi dual crude N

producthvvas distilled (bp [ERR] to give 41gnms. of product (G C purity
80% . The sol ution copol yneri zggpo ) drolytically active nononey
(2)* used in the present invent |aéog g(;gv!n ??Fa?\*et hyl eni cal | y unsaturated

mononer can be illustrated by thePaindAlComperifioaxanpl e of the sol ution

pol ymeri zation of di yl am noet hy net hacr yl DMAEMA) with a m xturle
but yl sand net hyl M&"&d ates to forma 2&"@5 F@ "('p'é’?'gngnt DVAEMA pol yner

| ngregi-ents Xylene Charge (parts) 45 DMWagNA

36.9 Butyl net hachyI ate (BMA) 9.5 Methyl Methacrylate (MVR) 3.35
Vazo 641 umed Silica 0.25 50 320 H gh Fl ash

Napht ha2 mettdlo0 100.0 [ERR] azo bis isgRutyronitrile

pol ymeei zation initiator. [ERR] Solvents - can use xylene as repl acenent.

55 Procedure 1) clralyger @) of theyesestiimabtiont 0 a gl ass four neck resin reactor
cont ai ni ng a st ai nl &% sejutinn|in xienek er , condenso#986ni trogen inlet, a

t hernmoneter with .tced;}égrature sensi ng-controlé.,’bgg head attached, and a

gl as- @0l heater. % er a nitrogen atnosphere, "heat to [ERR] in 1 hour,
hold for 6 hours, orgéic Rigmdael ow [ ERR], package.3z280 The copol yner prepared
by the above nmethod does not now form part of the present invention, but

t he preparation ofMehvisplity! KefPRever s usi ng one YBlthe hydrol ytically active
monongrs (2) will be clear. to th .1 n the-art. Paint conpositions
and ‘net hods of preparation are dﬁ@%?ggﬁgﬁg‘f’gw 65 EP 0131626 Bl Paint A .

Composi ti on | ngr edageédient grams(6@M/pak00 Nl pai nt Xyl ene
322.4 Funed Silicx—— ———326—et hanol

5.8 1Q Pol ymer (1Y¥Brethe present invention (5sol ution in xyl ene)
409.6 Zinc OXide Eumed Silica 649. 2 15 Organic [ERR]
32.3 Methyl Isobutyl Ketone - 118.1 20 '

Pai ni B Conposi t i (olyegiibdfitterpiresent invention grans/ 1500 m paint
Xyl en (50% solution in xylene) 260. 7 282Funed Silica

3529.472§gi)ymer (D) cp‘air&&gb"pzre.gsent I nvention (50%33.8| ution in xyl 'ene)

Cuprous Oxide 11739
s Dispersing Aid® 3.0
' Methyl losbutyl Ketone 315

1A—2989 Toluidine Toner, Ciba-Geigy, Ardsley, N.Y.
40 ' - %Viscostab, M & T Chemicals Inc., Rahway, N.J.
: $Zonyl FSP, Dupont Co., Wilmington, Delaware.

NV Paint A Preparation

The fumed silica is dispersed in xylene with a moderate speed dispersator (Cowles-type). The
45 methanol is added while stirring, followed slowly by half of the polymer solution. All the pigments are then
added with moderate agitation and the resultant paste is ground in a water-cooled steel shot mill. The mill
is washed with a mixture of the ketone and the remainder of the polymer solution and the washings are
added into the paste. The entire paint is mixed and passed through the mill once more. The paint should be
at a fineness of grind of 4—6 (Hegman gauge). The paint may be adjusted for a final viscosity of 1,000 to

50 1,500 cps (1 to 1.5 Pa.s) with solvent.

' Paint B Preparation
The fumed silica is dispersed in xylene with a moderate speed dispersator (Cowles-type). One half of
the polymer solution and one half of the paint stabilizer are slowly added, followed by the dispersing aid
85 and the cuprous oxide. The resultant paste is ground in a water-cooled shot mill. The mill is washed with a
' mixture of the ketone and the remainder of the polymer solution and the stabilizer into the paste. The well-
mixed paint is passed through the shot mill once more and checked for a desired fineness of grind
(Hegman gauge) of 4—6. The paint is adjusted for a final viscosity of 1,000 to 1,500 cps (Brookfield) (1to 1.5
Pa.s) with solvent. . . _ S
&0 The toxicant delivery system of the invention is capable of delivering toxicant at a substantially
constant rate over the required time period. Moreover, the delivery rate is independent of the solubility
characteristics of the toxicant, and consequently the minimum marine fouling prevention quantity of
toxicant can be employed in the system. The avoidance of the requirement for excess toxicant can produce
a significant cost savings, as compared to a system in which excess toxicant is used because of a non-
65 uniform toxicant delivery rate and/or a néed to optimize the hydrolysis rate of the system.




Pai nt [ ERR] ’ 30. 0 Cuprous

1173.9 35 Di spersing [ERR] L‘“ll ml l | lum 3.0,
Met hyl | osbutyl Ketone 31.5 [E er, '

G ba-Gigy, Ardsley, N Y. 40 EP 16 RR] M& T Chenmicals Inc
~Rahway, N.J. :-[ERR] FSP, Bupont  Co. ‘W? %'St n, Delaware. Paint A

: Prepar &t i oclailee fumed SI I icais di spersed in xylene with a noderate s
j di spersator (Cow es-ty . The 45 nethanol is added while stirring,
| foll omed sl o ‘tﬁ%”H‘g\gngaBT“f Prateftinp aeine wifpossicomPrisiRg|in (TP Yrrent s are t hen

e

, adde(i_)/vst h 'vJa@t' fn%‘ub@engea\;vggr e'r(ﬁﬁw Ll@gﬂotlpﬁ&t&whﬁnw|mépﬁiwin re%urnng
vvater-cooI@a,pstr serﬁ y thd fotmutalNe m || 1's washed a mxture of the
ket one and the remai nder of the pol yrrer SOl-ut i d the washi ngs are added

into the paste. The entire pgigt is g xed and passged through the ml| once
nore. The paint should be at falfinengss of ind of 4-6 (Hegman gauge). The
pai nt may be adjusted for a-fjrgat—v+ B to 50 1,500 cps (1 to
1.5 Pa.s) with solvent. Paint IiPrepalration fuped silica is dlspersed
in xylene with a noderate spde8 di spérsito W eg-type). One half of Ik he
pol ymer .sol ution and one hal ff of the paint stabiliyer are slowy added,
fol 1 oned by the dispersing aijd 55 anq the cuprqus ¢xi de. The resultant
. paste is ground in a water-cdoled sha mll. Il is washed with a
" mxture of the ketone and thg_remai nder of the jpol ymer solution and the
stabi | i zeryidpdi@ the paste. The'wel |- mxed paint is passed through the shot
nilt on¥e nNogs ABEcKGhaiked for a desired fineness of grind (Hegrran gauge)
. of4-6. The paa the residuenefjan stheldni¢ally unsatuiated|manpmerosi t y  of r%ﬁlggg JeFﬁ @Y' ps
~ (Brookfi el d chiaractegjsed imthpt R ig fepigpanted by Prag] the fgypulae — H‘E“e’d‘ I9&Y'y
system of ' Ge 163t d X 96 Rl Qi&l&ﬁdﬂe Rdur @hereby the paint
* subst anf’i atagxn%gﬁ‘gan{é&%’}faﬂ’?g&%%ﬁi ﬁe@ﬂidhtiﬁrdse'ﬁﬂviga period. Moreover, the
: delivery rat e Ananiifodliap psistandordiig tb di@msoihatein ' iy Cota &y printagy, pesoidaty Oofefttarvelkvl
- toxicant, an& mg@ lmgrp@in a@ﬂé"mqﬁ'ﬂmm%’ﬂ"rﬂe'sfpbﬁﬂyicﬁg E\r evention guanti '
. of toxicant, Ghmetho eof |Im?ﬁg"§§?§9’§ﬁﬁ's'"?ﬁ%at'ﬁ?/ﬁ' nfe-aelima bt} req,‘l’re?‘rent_
o for exc®s Spa{ ihs&iutsle, 8datiief drodiid filmAsringPolyEhaviAgrebudipaiieups t O
a system |.@pea&5hﬁbb¢m$&ﬁ.uraom cant is used because of a non- 65 uniform = .
toxi cant delivery rate and/or—a need to optnm ze the hydrolysis rate of the
system 6 EP O 131 626 Bl |CHains X An antifloul {ng patnt for protecting
marine surfaces, conprising ilnlconbination: toxfcant and 5 b) a .
filmform ng water insol ubl E'gmé’r Bofganotin free polyneric

)
-

r—c-
—+

‘bi nder havi ng- recurring groypg repr et'_sent egl the{fornmula 10 [ERR] 15 20 .
wherein X is Hor CH3; and B t he rgesi due an et hylenically unsat ted-
nomer «characterised in thatf Ris representid |by -¢ne of the f ormul aeu([ RR]_.
r [ERR] where R .is alkyl or] an aryl}{ 25 sdid polyner having a =~ -
hydrolysis rate of at least § x [ERRRm[liepuijval ¢nts per -hour whereby the
arnt ‘has an erosion rate of lat least 2 m ndiers per'rmnth in seawater.
An ags i Wberkinng - pal nt according to claim1 wherein R is a [ERR] to [ERR|

2.
primary, Secg‘fﬁ'ﬁ: egﬁa@n ethvle\(llcgllymLaturgled MBndaitk i fouling paint according to
r|s

| C lai m1 wher represented by one of the formulae —SiR’s or —Sl(OR ); where R’ is alkyl or

an aryl. .
F 50 6. A polymer aocordmg to claim '5 wherein R' isa C, to C; primary, secondary or tertiary alkyl.
' . 7.A polymer according to claim 5 wherein R’ is phenyl. .
Patentanspriiche
S 1. Antlfoullnganstrlch zum Schutz von dem Meerwasser ausgesetzten Flachen, umfassend m
Kombination:
{a) einen Giftstoff und
{b) ein filmbildendes, wasserunlésllches, mit Meerwasser erodierbares, organozinnfreies, polymeres
50° Bindemittel mit periodisch wiederkehrenden Gruppen der Formel
65
7




4. A method of protectlng a marine surface com mar |
surface with an antifouling 30 paint accordi ng "ﬂ’ cl ai ns
5. An organot,in free, water insoluble, seawat ﬁlm 7’&”! ormn
pol ymer having recurring groups represented by thé form [ERR]
wherein X is Hor [ERR; and [ER 9 18t @26Blue of an ethylenically
unsat uf at ed nononer chara erised in that Ris_represented by one of
formulae’-SiR 3 or -Si (OR])g wherg R is or an aryl. 50 6. A
pol yger according to claim$)p whergin R i [ BRR] to [ ERR] primary,
secoﬁdary or tertiary al ¢ —F——AC #Hng to claim5 wherein R
IS p‘rﬁanyl Pat ent ansprfichel1l. Antli foulin strfch zum Schutz von dem
Meer wasser ausgeset zten Fl akhen, %m"assoer n Konbi nation: (a) eingy,

Gftstoff und (b) ein fll i | dendds , Wass nl 6l i ches, mt Meerwasser
erodierbares, organozinnfieies, pglyneres nde(qrittel mt periodisch

31626 Bl H Xw xcc

W ederkehrenden G uppen d¢r Fornmek 65 7 PO

X BtB H - C= 0()_ 0}t0 worin X fM der]{ CH3 steht und B den Rest

ei nes at hyI eni sch un esattlgten Mononer S bedeufet, dadurch |s -
gekenn Hﬁz‘%ﬂ i R den fest cines a;l}mmh nngesnrste@ Msrjomers Bide a@urch 1
dar geSt ilwll das ﬁrnﬁte?g;lyﬁrwmbp rolys evomizg ste ngeé‘ﬁlq ﬁ’ﬁf nt edGPOl yher .
ei ne éﬂmey\ﬁﬁ&rﬂ:ﬁteﬁlgﬁ % von ;ﬁ Al Mk gwﬁd |

besi ttheemmlsureuhfwduetr Anstrich eine Br osi onsrate von weni gst ens zZwel

M kr onet e?nﬁn ioei'm&ttch pach Khsprush $.3@rin atﬁiml.mnmat}s, smmlei’resmuermgmnstmnybkt nach -

Ansp’r”uch ,VS al'r' ’}QaW’g&&@f“s%“E b YRR, fardbpiyh e erJ“i‘1 E:ES Al kyl
st

sy, 2 i gﬂn EEQ yl
st eht . %’;ﬁ?“}?@&yﬁﬁézum%g z eg;;ﬂlgr?a ?& rwassferIln usgesetzten git:'he

unf assends.drgarid@snfieies wasserciddslighes amin Mearwdesst bioaieibares dilmiildegies eblghenmic| ache
mt i rRergdieh MederkehrrgdensGrupren darformeli nem der AnsprCche 1 bis 3. 5.

Organozi nnfrei es, wasserunlosliches, mt-eerwaspser erodierbares, '
f11inmbil dendes Pol ymer mt 2sBperi dui sch wijeder keprenden G uppen der Fornel §-
H . X 30 Y -c = B35 |
| Ra*orin X fur H oder s¢ent uhd B derf REsE ETl nes 3t hyl eni sch
ungesittigten Mononmers dar$tgllt, adyrgp 40} gekennzei chnet, daB R(gyrch

eine der Forneln -SiR 3 odegr -Si( )3 darlgegtel]t ist, worin R Al oder

ein Aryl bedeutet. 6. Polyfer nachoAnsprudh %, wprin R ein C.-6 pr| mres,

sekusdares oder tertiares kyl i st.
| R

~ . worin X far H oder.CH; steht und B den Rest eines athylenisch ungesattlgten Monomers darstelit, dadurch
] gekennzenchnet, daB R durch eine der Formeln —SiR’; oder —Si{OR'); dargestelit ist, worin R’ Alkyl oder
: ein Aryl bedeutet. :
. 6. Polymer nach Anspruch 5, worin R’ ein C,-, primares, sekundéres oder tertidres Alkyl ist.
N 7. Polymer nach Anspruch 5, worin R’ Phenyl bedeutet.

4 Revendications

1. Peinture antl-ancrassement pour la protecﬂon des surfaces marines, comprenant en combmalson ) L
" a) un toxique et T
b) un liant polyménque sans organo-étaln, pouvant étre érodé par I’'eau de mer, insoluble dans I'eau et
s0 formant un film, ayant des groupes récurrents représentés par la formule

H X T 1
| | -

55 —t C C -B
11 |

. B cC = 0

- A

) 0

o 0 |
R

ol X est H ou CH,; et
65 B est le résidu d’'un monomére 2 insaturation éthylénique




7. Pol ymer nach.Anspruch 5, worin R Phenyl bedeutet. 45 Revendicatio
Pei nture anti-encrassenment pour la protection d

iconprenant en-combi nai son: a) un toxi que et b) jﬂlﬂmiﬁlmm ue s
‘organo-etain, pouvant etre 6rod6 par eau de ner* iensel ubl es

so formant un film ayant des grEBpesla‘lﬁezsrBhts repr6sent 6s par Ia fo G
o

. 5 O X
est’ H ou E}v@c?racténsg%en ce qu%R {epTésente E,P rr d: e aesg mH’S?’I o) hlgrg QU (ﬂg ()ﬂou F 51 qywle ou

. et hyl’6ni que 1&it polymBreQiaht ureiuB i hgdrbie Bl ot 5 RNOSifletRivBleMDhr HebRI IS SERER PAT

Sl unezdesa\faotmlal#sedQIORb'Sd'etumisgwrc)r@pmbnouﬂanel;éauabkwe ou aryle ledit

! pol ymefe %ytzgnf'e' 12 aa'l'-P'tfraésea'engMIOa|'§/§éerﬂ'cawnrinptn% &t yn dkyle Arimalre, dependeire ont

 par_heure,” ok kséemegsax&lr;tm}én& b “i,: esﬁg&s' Qn d au moins 2
lsta

m Crons par 40Métho ¢'Rirface mar e co fré 15 éurﬁ&cﬁrm%gt
selon | a p@mmdnttatcrammﬁm selbh I'iRe qadléonyiie dib kevbrilictidnB®b3e, Secondalire ou

tertiale C5 Mivogrefarmapinififrypouvants'grodand 'eay demeninsaiublegiand I'nau et sapnoigamtdtaim 1,

A enduire ladite surface marfme d' une pei amj i -encrassenent selon
| " une quel conque des revendi|cHtions X1 3 3. 5. Polynmere formant un
fil mpBuvant s'eroder 3 |I'edulde merl insollublfe. dhns 1' eau et sans
organo-6tai n, ayant des group§S recgrTents [fegrBsgntes par la formule H
XB- H | 200 25 o]
i nsaturation 6thyl eni que carfacterisgq en ce j[qu¢ R st represent6 par [(ldne
des, fornules -SiR 3 ou -Si(
sélon la revendication 5, o) R est| un al primaire, secondaire ou
- tertisire C1 A C6,. 30 7. Poly®ere selfon{l'a fevendication 5, obs R
' est phényle. 35 40 45 50 55160 65 9
25 ouXestHouCH;; et

B est le résidu d'un monomére 3 insaturation éthylénique '

un a<;\a,:'eactér|sé en ce que R est représenté par I'une des formules —SiR’, ou —Sl(OR ); ot R’ est alkyle ou

6. Polymére selon la revendlcatlon 5, ol R’ est un alkyle primaire, secondaare ou tertlalre C,a C,

30 7. Polymére selon la revendlcatlon 5, ou R’ est phényle. .

ob R esta"ﬁﬂ‘e‘ﬁ??’@”peﬁ'écmqtﬁf&%’é?fétébl’%dﬂfef"i'% d' une surface marine consistant .

est Ho@CH3; e§ |B ¢st (e r6sidu d' un nononbre 3

)3 oboR est jal Kyl ejou un aryle. 6. Polynbre




