HYDRCEYZABLE RESI N CONTAI NI NG ALDEHYDE BOUND THERETO AND
SELF- POLI SHI NG ANTI FOULI NG PAI NT BACKGROUND ART This invention
relates to a hydrolyzable resin for use as kh vehicle resin of antifouling
paints’ as well as antifouling paints containing said resin

Antifouling paints containing as a vehicle resin a trialkyltin-containing
pol ymer are known. These resins are advantageous in controlling the

rel ease of antifouling agent to a mnimmlevel sufficient to maintain
desired antifouling eF¥BRPLAZABLE OREFENt CORTAINING ALDRIYPHBOWND of ti ne.
In application, the vehicle resin consisting of a trialkyltin-containing
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rel ease the trialkyltin, and at the same tine the resin becones

wat er-soluble so that the paint filmis consuned and snoothed. This

contributes to the reduction of the frictional resistance of ships
BACKGROUND ART

This invention relates to a hydrolyzable resin for use
as a vehicle resin of antifouling paints as well as
antifouling paints containing said resin.

Antifouling paints containing as a vehicle resin a
trialkyltin-containing polymer are known. These resins are
advantageous in controlling the release of antifouling
agent to a minimum level sufficient to maintain desired
antifouling effect at a constant level for a long period of
time. In application, the vehicle resin consisting of a.
trialkyltin-containing polymer is hydrolyzed by the action
of weakly alkaline sea water to release the trialkyltin,
and at the same time the resin becomes water-soluble so that
the paint film is consumed and smoothed. This contributes
to the reduction of the frictional resistance of ships
against water and, therefore, to the reduction of fuel cost.

The vehicle resins of this type of paints, known as
“self-polishing paints", typically consist of copolymers of
trialkyltin (meth)acrylate. However, strong concern about
the toxic effect of trialkyltin on the ecological system
has led to a demand for a new vehicle resin of self-

polishing antifouling paints which may replace the



agai nst water and, therefore, to the reduction of fuel cost. The
vehicl.e resins of this type of paints, known as "self-polishing paints",
typically consist of copolynmers of trialkytin (nmeth)acrylate. However
strondg concern about the toxic effect of trialkyltin on the ecol ogical
system has led to a demand for a new vehicle resin of self- polishing
antifouling paints which nay repl ace the
2 trial kyltin-containing polyners. Most of vehicle resins for
sel f - pol i shi ng:yizd Y&l tdrpveontaidihey pdlymerd, rel ease a nmetal conpound or
ion. Recently we have found that sone al dehyde conpounds such as
benzal dehyde or demiost iofesrdhiarlanfremdnshifiorasedift-ipodulshigg Ppatintist knowna
vari ety of aquatic organi sns adhering to ships. It is, therefore, a
princi pal obj eict tdfe tgrei ameert irGrledse @ metdd TompoundperofionehRelcentdyi ns
for use in

we have found that some aldehyde compounds such as

benzaldehyde or derivatives thereof exhibit an antifouling
activity on a variety of aquatic organisms adhering to
ships.

It is, therefore, a principal object of the invention
to provide a new type of vehicle resins for use in
antifouling paint which reléase upon hydrolysis an
antifouling aldehyde in a controlled manner while the
remaining hydrolyzed resin is gradually consumed by
dissolving in water.

DISCLOSURE OF THE INVENTION

It is well-known in the organic chemistry that an
primary amine reacts with an aldehyde to form a Schiff
base. The present invention utilizes this reaction to bind
the aldehyde to the vehicle resin in a hydrolyzable form.

According to the present invention, there is provided a
vehicle resin for use in antifouling paints comprising a
vinyl polymer having a plurality of primary amino groups in
the form of a Schiff base in the molecule. The resin having
a plurality of primary amino groups in the form of a Schiff
base may be produced by reacting an aldehyde with the

corresponding vinyl polymer having a plurality of primary



ahtifonling pai nt which rel ease upon hydrolysis an antifouling al dehyde in
a.controll ed manner while the remaining hydrolyzed resin is gradually
consunmed by dissolving in water. DI SCLOSURE OF THE | NVENTI ON It is
wel | -khown in the organic chenistry that an prinmary amne reacts with an
al dehyde to forma Schiff base. The present invention utilizes this

reaction to bind

According to the present invention, there is provided a vehicle resin for
use in antifoudRbhRoparauBsecohptesnaivelyi niyhe polynkrpobwmerny Scipl £F dbase of
primary am no groups in the formof a Schiff base in the nol ecule. The

resin having

may| beapregueed pby npegchimaoa gpobpary ranire friemendr aviSchi 4

base nmay be produced by reacting an al dehyde with the corresponding vinyl
pol ymer havi ngabdghyidel ang thepr¢appiymering the resulting monomer with

am no groups.

Alternatively, the vinyl polynmer Schiff base
other comonomers.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The first method for producing the vinyl polymer having
a plurality of primary amino groups in the form of a Schiff
base in the molecule comprises reacting an aldehyde with
the corresponding vinyl polymer having primary amino groups.
The vinyl polymer having primary amino groups may be
produced, in turn, by copolymerizing a primary amine
monomer-acid addition salt such as allylamine hydrochloride
or 2-aminoethyl (meth)acrylate hydrochloride with other
comonomers and then treating the resulting polymer with an
alkali to regenerate the primary amine function. We have
found that when using aminostyrenes (o-, m- and p-) as the
primary amine monomer, the primary amino group-containing
vinyl polymer can be directly produced by the
copolymerization method.

The above-mentioned primary amine monomers are examples
of those monomers producing a vinyl polymer having the
primary amino group at the end of pendant groups thereof.
Polymers having primary amino groups which are directly
attached to the polymer backbone chain, i.e. polymers

comprising a number of recurring units corresponding to

the al dehyde to the vehicle resin in a hydrolyzable form
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Hay be produced by reacting a primary am ne nononer with an al dehyde and
t.hen copol ynering the resulting nononmer with other conononers.
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 4 The first nethod for
producing the vinyl polyner having a plurality of primary amino groups in
the formof a Schiff. base in the nolecule conprises reacting an al dehyde
with the corresponding vinyl polynmer having primary am no groups. The
vi nyl pol yner having primry am no groups may be produced, in turn, by
copol yneri zi nyimydramisrey winiiche dossnaumtr ogcugd addiani asodakedsmohoasr may
al Iyl am ne hydrochloride or 2-am noethyl (neth)acrylate hydrochloride with
ot her conpnomEEe ded privducededtyl mg inlge N-edmlytlaegydamjder asi ehs&artdhigal
"to regenerate the primary am ne function. W have found that when using
am nost yr enes mpmomem. d&ichqe- thas aichg lodyilndoubdei bendonemeelatheepyi dasy
am no group-containing vinyl polyner can be directly produced by the
copol yneri zat ireactétveodhan the Wiaydbdevabilenbioodedtpismaopoarrnecksnasens
are exanpl es of those nononers producing a vinyl polyner having the
primary am no mpnofjunatt idna le mbnomere nddetr geedpdint benddtionBokpnpredhaei ng
primary am no groups which are directly

vinyl polymers having N-acryloylamino pendant groups.

Primary amino groups may be regenerated by removing acryloyl

groups from the resulting polymer by hydrolysis.

Another method for producing the vinyl polymer Schiff
base comprises reacting an aldehyde with a primary amine
monomer such as allylamine, 2-aminoethyl methacrylate or
aminostyrene and then copolymering the resulting Schiff
base monomer with other comonomers.

Examples of copolymerizable monomers used in either one
of the above methods include alkyl (meth)acrylates such as
methyl-, ethyl-, n-propyl-, n-butyl-, t-butyl- or 2-
ethylhexyl (meth)acrylate, and/or other monomers such as
styrene, g -methylstyrene, vinyltoluene, (meth)acrylamide,
(meth)acrylonitrile, vinyl acetate, vinyl propionate or
vinyl chloride. A small proportion of hydroxyl group-
contaihing acrylic monomers such as 2-hydroxylethyl (meth)
acrylate or 2-hydrozypropyl (meth)acrylate may be
copolymerized,

A variety of aldehydes may be used to form a Schiff

base by the reaction with the primary amino group of the



attachéd to the polynmer backbone chain, i.e. polymers conprising a nunber
of recurring units corresponding to vi nyl am ne whi ch does not
occur as an isolated nonomer may al so be pribduced by using
N—vinyfacrylanide as a starting nononer. Since the acrylolyl double bond
is relatively less reactive than the vinyl double bond, this nononer acts
as a nonofunctional nononer under certain conditions to produce vinyl

pol yners having N-acryl oyl am no pendant groups. Prinary ami no groups nay
be regenerat edVb)yieRBlYMEr acey| vyhomer supBofnahdekede ebuil known pobd yiveve by
hydrol ysi s. Anot her nethod for producing the vinyl polyner Schiff
base conpri sessteerdi hioahndal detyitel vy t &is awpll nas ydbad dehydesosmeh sah as
al |yl am ne, 2-am noethyl nethacrylate or am nostyrene and then

copol ynmeri ng t&tyeeall t $ngc beal dehydeser nphwraraidelyde hethambmoner s.
Exanpl es of copol ynerizabl e nononmers used in either one of the above

met hods i ncl ud@liPkgti¢nel dghydes aireleding dghe above-mentioned mono- and

dialhydes may generally be selected. We have found that
certain aldehydes having no or decreased biocidal activity
also exhibit antifouling activity against aquatic organisms
adhering to marine structures. Examples of these aldehydes
include benzaldehyde, substituted benzaldehydes such as p-n-
hexylbenzaldehyde, p-octylbenzaldehyde, p-oleylbenzaldehyde,
vanillin or piperonal; aromatic aldehyde such as
cinnamaldehyde; and saturated or unsaturated aliphatic
aldehydes having 6 or more carbon atoms such as
capronaldehyde, caprylaldehyde, caprinaldehyde,
laurylaldehyde, stearylaldehyde or oleylaldehyde.
Benzaldehyde, substituted benzaldehydés and saturated or
unsaturated alphatic mnoaldehydes having 6 or more carbon
atoms are preferred in terms of easy handling and long
lasting antifouling activity.

The reaction between the aldehyde and the primary aminé
monomer or primary amine vinyl polymer may be carried out,
as is conventional, under such conditions that water
produced as a reaction by-product may be removed from the
reaction system.

The vinyl polymers having primary amino groups in the



met hyl-, ethyl-, n-propyl-, n-butyl-, t-butyl- or 2- ethyl hexyl
(meth)acryl ate, and/or other nonomers such as styrene, a -nethylstyrene,
vinyltol uene, (neth)acrylam de, (meth)acryBonitrile, vinyl acetate, vinyl
propi onate or vinyl chloride. A small proportion of hydroxyl group-
containing acrylic nononers such as 2-hydroxylethyl (meth) acrylate or
2- hydroxypropyl (nmeth)acrylate may be copol yneri zed. A variety of
al dehydes may be used to forma Schiff base by the reaction with the
primary ami nofgrwupfofchhéf base prefergbhy| hpveyaengnber npyerage.
For mal dehyde is known to have a strong bi oci dal activity as well as
di al dehydes swmehegylag| yeiaht fuowni AaPdBhiydelof g0 i anarecpyeiberahlby of vow,
al i phatic al dehydes including the above-nentioned nono- and dial hydes may
general |y be SeP80t&td. 40e0RfveThoundlepularceeiahh withhydelte alovg no or
decreased biocidal activity
range is necessary for maintaining an optimal balance among
the film-forming property, workability and dissolution rate.
The vinyl polymers preferably contain the primary amino
groups in the form of Schiff base at a concentration from
0.01 to 1.5 mol/100g, more preferably from 0.1 to 1.0
mol/100g.

The above-mentioned aldehydes having antifouling
activity may be incorporated to the antifouling paint of the
pPresent invention as a discrete component. In this case, an
aromatic primary amine such as aniline or substituted
anilines may also be combined as a discrete component or in
the form of Schiff base with the aldehyde.

The vinyl polymers having primary amino groups in the
form of Schiff base may be incorporated into self-polishing
antifouling paint formulations in combination with an
antifouling agent and other conventional additives.

The antifouling paint composition according to the
present invention may contain the following conventional
additives.

{1) Antifouling agent:

Powders or flakes of copper, zinc and nickel; oxides,

hydroxides, halides or other salts of copper and zing,



é[so exhibit antifouling activity against aquatic organisns adhering to
mari ne:structures. Exanples of these al dehydes i nclude benzal dehyde,
substituted benzal dehydes such as p-n- hexy?benzaldehyde, _
p- oct y[ benzal dehyde, p-ol eyl benzal dehyde, vanillin or pi peronal ; aromatic
al dehyde such as cinnanmal dehyde; and saturated or unsaturated aliphatic
al dehydes having 6 or nore carbon atons such as capronal dehyde,
capryl al dehyde, caprinal dehyde, | auryl al dehyde, stearyla!dehydg or
ol eyl al dehyde. PapEaghlashydeursapat Prudedoberoppee hyhiedamhde s avivat dall or
unsaturated al phatic moal dehydes having 6 or nore carbon atonms are
preferred in tBehBloracheyyhahesi sychnas| coppet asaphenate idoutopreact i vity.
The reaction between the al dehyde and the prinmary am ne nononer or prinary
am ne vinyl posyeerahay metaidrf(eed. oB2, KasZns Robnvew! iBmalNi under Seich
conditions that water groduced as a reaction by-prodpct_nay be reaneq
fromthe reactibhiegarbapates suqheasi njymc pdineichyl dihinrprhanate an inc
groups in the ] L ) .
bis-{(dimethyldithiocarbamate) or zinc ethylenebis-
dithiocarbamate; thiuram disulfides such as tetramethylthi-
urum disulfide; sulfamides such as phthalysulfathiazole,
sulfaethyldole, sulfanilidopyridine, sulfamethoxyine or
N,N'~dimethyl-N'~phenyl-N-fluorodichloromethylthiosulfamide;
pyrrole and imidazole compounds such as glyodine, fentizole
or polycide; thioxane and thioxathone compounds such as
tetrazol, asterol or mylone; imide and amide compounds such
as nicarbazin, 3,4,5-tribromosalicylanilide, N-
trichloromethyl-mercaptophthalimide, 3,5-dinitrobenzamide,
2,4,6-trichloromaleimide or N-fluorodichloromethylthiophtha
limide; sulfur- or halogen-containing organic compounds such
as 2-methylthio~4-t-butylamino-~6-cyclopropylamino-s-
triazine, 2,4,5,6-tetrachlorophthalonitrile, N,N'~dimethyl~-
N-dichlorophenylurea, 4,5-dichloro-2-n-octyl-3-(2H)
isothiazoline, 2-pyridinethiol-l-oxide zinec, 2,3,5,6-
tetrachloro-4-methylsulfonyl-pyridine, 3-iode-2-
propylbutylcarbamate or diiodomethyl p-tolylsulfone; and
other known antifouling agents, pesticides, bacteriocides

and fungicides.

(2) Plasticizer:



forn1of Schi ff base preferably have a nunber average nolecul ar weight from
2,000.t0 100, 000, nore preferably from 5,000 to 40,000. The nol ecul ar
weight within the above range is necessary8for mai nt ai ni ng an opti nal

bal ance anobng the filmform ng property, workability and dissolution rate.
The vinyl polymers preferably contain the primary amno groups in the form
of Schiff base at a concentration from 0.01 to 1.5 nol/100g, nore
preferably from0.1 to 1.0 nol/100g. The above-nenti oned al dehydes
havi ng anti f oul i ngPh&bailateyplagtheiratsr pucht 88 dbdochel aphthalatag pai nt

of the present invention as a discrete conponent. In this case, an
aromati c pri mdipeshiydepbtbhlateanr| dheyotobabyii phthalabei | abhéshabycal so be
conbi ned as a discrete conponent or in the formof Schiff base with the

al dehyde. dicamboriydptepplpsticihavenguphi aar ¢idaphotyt captpaketde form
of Schiff base may be incorporated into self-polishing antifouling paint
fornul ati ons butydnisekracrde:wodlicah egherfplhshicigens amchoasediethylene

conventional additives. The antifouling paint conposition according
to the glycol dibenzoate or pentaerythritol alkanoic etser;

phosphate plasticizers such as tricresyl phosphate or
trichloroethyl phosphate; epoxy plasticizers such as
epoxydized soybean 0il or epoxydized octyl stearate;
organotin plasticizers such as dioctyltin dilaurate or
dibutyltin dilaurate; and other plasticizers such as
trioctyl trimellitate or triacetin,

(3) Film consumption regqulator:

Chlorinated paraffin, polyvinyl ether, polypropylene
sebacate, partially hydrogenated terphenyl, polyvinyl
acetate, polyalkyl {(meth)acrylate, polyether polyol, alkyd
resin, polyester resin, polyvinyl chloride, silicone o0il,
wax, vaseline and liquid paraffin.

{(4) Pigment:

Extender pigments such as precipitated barium sulfate,
talc, clay, chalk, silica white, alumina white or bentonite;
color pigments such as titanium dioxide, zirconium dioxide,
basic lead sulfate, tin oxide, carbon black, graphite, red
iron oxide, chromium yellow, emerald green, phthalocyanine
blue or quinacridone.

{5) Solvent:



bresenp I nvention may contain the follow ng conventional additives.

(1) Antifouling agent: Powders or fl akes of copper, z
oxides, hydroxides, halides or other salts3of copper and zi

nc and ni ckel ;
nc,

7 particul arly cuprous oxi de or copper rhodani de; biocidal netal

car boxyl ates such as copper naphenate or copper stearate; netal (e.g. Na,
K, Zn, Pb, Cu, Fe, Ni, My, Se) dithiocarbamtes such as zinc

di met hyl di t hi ocar bamate, zinc bis-(dinethyldithiocarbamate) or zinc

et hyl enebi s- di t hEgdavkarboas thichr am dydehéi deslaenk, asthglbaneehyl t hi -
urum di sul fide; sulfam des such as phthal ysul fathi azole, sulfaethyldole,
sul fani | i dopyeydibpensdahkametaxy, NnReptane, cyclohexane or white spirit;

N, N - di net hyl - N' - phenyl - N-f | uor odi chl or onet hyl t hi osul f am de;

pyrrol e and

i m dazol e conpateds such as dlipednee, tbepahzakefupanpobyhyllenet lpzabhe and

t hi oxat hone conmpounds such as tetrazol, asterol or nylone;

i mde and ani de

conpounds suchonomethyl ether, ethylene glycol monoethyl ether, ethylene

glycol dimethyl ether, ethylene glycol monobutyl ether,
ethylene glycol dibutyl ether, diethylene glycol monomethyl
ether or diethylene glycol monoethyl ether; esters such as
butyl acetate, propyl acetate, benzyl acetate, ethylene
glycol monomethyl ether acetate or ethylene glycol
monoethyl ether acetate; ketones such as methyl isobutyl
ketone or ethyl isobutyl ketone; and alcohols such as n-
butanol or propyl alcohol.

(6) Other additives:

Monobasic organic acids such as rosin, monobutyl
phthalate or monooctyl succinate; camphor and castor oil,

The antifouling paint compositioh of the present
invention may be prepared by the method known per se in the
art. Any known machine such as ball mills, pebble mills,
roll mills or sand grind mills may be used for mixzxing
various ingredients.

Paint films of the antifouling paint of the present
invention applied on ships, fish nets or marine structurals
will be gradually hydrolyzed and disolved in the weakly
alkaline atmosphere of sea water. It is believed that the

dissolution mechanism of the paint films is such that,



as ni tarbazin, 3,4,5-tribronosalicylanilide, N
trichkoronet hyl - mercapt opht hal i m de, 3, 5-dinitrobenzam de,
2,4,6-trichl oromal ei m de or N-fluorodi chlbrbnethylthi ophtha 1imnide;

sul fur- or hal ogen-contai ni ng organi ¢ conpounds such as

2- met hyl t hi 0- 4-t-butyl am no- 6-cycl opropyl am no-s- triazine,
2,4,5,6-tetrachl orophthaloenitrile, NN -dinmethyl- N-dichlorophenylurea,
4,5-di chloro-2-n-octyl -3-(2H) isothiazoline, 2-pyridijnethiol-1-oxide zinc,
2,3,5, 6- tetFaéh%réhann’ébﬁyﬁgawsﬂ%tbwi@115n‘@f,le vehiele. resin into a
propyl butyl carbamate or diiodonethyl p-tolylsulfone; and other known
antifoul i ng ag@ree, npBRer cpfeshablcsesert do¥ hygePriymis ciRrrdant groyps
Pl asti ci zer: ~ Phthalate plasticizers such as_dioctyl '
phthal ate, daretAQRVERERAl ApEoor WYEyePbhbky| IPPHPtReR h¥d ¥ phegis until
di car boxyl ate ﬁlasticizers such as diisobutyl adipate or butyl sebacate;
gl ycol ester phasepereptsatienh a5 deeshyychlereof reaches a threshold

level at which the resin begins to dissolve. Accordingly,
the antifouling paint of the present invention may produce,
when applied onto ships, a £ilm having excellent performance
in terms of controlled antifouling effect for a long period
of time. Thus, the antifouling paint of the invention finds
use in ships such as tankers, ferry boats, fishing boats,
steel boats, wood boats and FRP boats but also marine
stracturals, fish nets and sea water conduits.

In the following production eiamples, examples and
comparative examples, all parts and percents are by weight
unless otherwise indicated.

Production of vehicle resin

Production Example 1

Into a flask equipped with a stirrer, nitrogen gas tube
and drip funnel were placed 95 parts of xzylene and heated
to 80°C . To this was added dropwise a mixture of 42 parts
of p-aminostyrene, 42 parts of methyl methacrylate, 22
parts of n-butyl methacrylate and 1.5 parts of 2,2'-
azobisisobutyronitrile over 4 hours. After 30 minutes, a
solution of 0.3 parts of 2,2'-azobisisobutyronitrile in 5

parts of n-butanol was added dropwise over 30 minutes and



gl.ycol “di benzoate or pentaerythritol al kanoic etser; phosphate

plrastici zers such as tricresyl phosphate or trichloroethyl phosphate;
epoxy plasticizers such as epoxydi zed soybehn oil or epoxydi zed octyl
stearate; organotin plasticizers such as dioctyltin dilaurate or

di butyltin dilaurate; and other plasticizers such as trioctyl trinellitate
or triacetin. (3) Filmconsunption regul ator: Chl ori nat ed
paraffin, polyvinyl ether, polypropylene sebacate, partially hydrogenated
t er phenyl , pol $henytheaseagtdonpoliybbkel mghetainedyatt 80 ool et her pol yol ,
al kyd resin, polyester resin, polyvinyl chloride, silicone oil, wax,
vasel i ne and | Rdditipapdf PPnminutes. (ThePrgavhting varnfsbeneemedi gnent s
such as precipitated bariumsulfate, talc, clay, chalk, silica white,

al umi na white &FVapeiasbnif' ehascal pripagreansnguchnaentiatihdnunofli d®xlde,
zirconium di oxi de, basic lead sulfate, tin oxide, carbon black, graphite,
red iron oxideoléhP8aium yel l ow, eneral d green, phthal ocyanine blue or

gui nacri done. (5) Solvent:
Production Example 2

Into the same flask as used in Production Example 1
were placed 98 parts of xylene and maintained at 0 °C . To
this was added 36 parts of p-aminostyrene and 66 parts of
p-octylbenzaldehyde. The mixture was maintained at 0 °C for
2 hours and then heated to 40°C for 2 hours while removing
formed water in vacuo at about 250 Pa. Monomer Solution a
containing 4-(4-octylbenzylidene)iminostyrene was obtained.
Production Example 3

Into the same flask as used in Production Example 1
were placed 95 parts of xylene and maintained at 100 C . To
this was added dropwise a mixture of 45 parts of Monomer
Solution A, 45 parts of methyl methacrylate and 1.3 parts of
2,2'-azobisbutyronitrile over 4 hours. After 30 minutes, a
solution of 0.2 parts of 2,2'-azobisisobutyronitrile in 5
parts of xylene was added dropwise over 30 minutes and the
reaction mixture maintained at the same temperature for 90
minutes to obtain Varnish C.

Production Example 4
Into the same flask as used in Production Example 1

were placed 95 parts of xylene and maintained at 100 °C. To



Hydrocar bons such as xylene, toluene, ethylbenzene, cyclopentane, octane,
hept ane, cycl ohexane or white spirit; ethers such as di oxane,
-tetrahydrofuran, ethylene glycol nonometlhyd ether, ethylene glycol
monoet hyl ether, ethylene glycol dinethyl ether, ethylene glycol nonobutyl
ether, ethylene glycol dibutyl ether, diethylene glycol nononethyl ether
or diethylene glycol nonoethyl ether; esters such as butyl acetate, propyl
acetate, benzyl acetate, ethylene glycol nononethyl ether acetate or
ethyl ene gl ycahis mancrdfed AFRpwirethii Xt mE Su@asts mh Manqnamut vl
ket one or etﬂglxisobut | ketone; and al cohols such as n- butanol or propyl
o

al cohol . whion er BdParvesef methylhgwiHagryldtfaand &irgrtudf as

rosin, nonobutyl phthalate or nonooctyl succinate; canphor and castor oil.
The antifoul i sypeRet ToPpoks t9HViyl Regrakemnd inkemard® mfy e prepar ed

by the method known per se in the art. Any known nachi ne such as bal
mlls, pebbl e2#@bigisobutyronitrile over 4 hours. After 30 minutes, a

solution of 0.2 parts of 2,2'-azobisisobutyronitrile in 5
parts of xylene was added dropwise over 30 minutes and the
reaction mixture maintained at the same temperature for 90
minutes to obtain Varnish D.
Production Example 5

Into the same flask as used in Production Example 1
were placed 95 parts of xylene and maintained at 100 °C . To
this was added dropwise a mixture of 35 parts of N-
vinylacrylamide, 45 parts of methyl methacrylate, 20 parts
of styrene and 1.3 parts of 2,2'-azobisisobutyronit-rile
over 4 hours. After 30 minutes, a solution of 0.2 parts of
2,2'-azobisisobutyronitrile in 5 parts of xylene was added
dropwise over 30 minutes and the reaction mixture maintained
at the same temperature for 90 minutes. The resulting
polymer solution was then cooled to room temperature, mixed
with 500 parts of 1IN sodium hydroxide and stirred for 2
hours. After removing aqueous phase by decanting, the
organic phase was wash twice with deionized water and the
remaining water was distilled off azeotropically with
xylene in vacuo at about 150 Pa. Varnish B having a primary

amino concentration of 0.25 mol/100g was obtained,



Eoll mlls or sand grind mlls may be used for m xing various ingredients.
Paint .films of the antifouling paint of the present invention applied on
ships, fish nets or marine structurals w18 be gradually hydrolyzed and
di solved in the weakly al kaline atnosphere of sea water. It is believed
that the dissolution nmechanismof the paint filnms is such that,
10 rat her than the deconposition of the vehicle resin into a |arge
nunber of small segnent by hydrolysis, pendant groups are converted into a
hydr ophi | i ¢ gPeggdugtdenhfEadesplei € until the concentration or density
t hereof reaches a threshold |evel at which the resin begins to dissolve.
Accordingly, the anffilaskl eqyippedt wdtht Respiczent hateagedbngaaytpbedand,
when applied onto ships, a filmhaving excellent performance in terns of
control | ed andiecenitieng walsf ebiariged wiltbndOfeprotis of VanpisFhasandhao
antifouling paint of the invention finds wuse in ships such as tankers,
ferry boats, Pashisngfbpathexylbenzaldehyde. Then the mixture was heated at
a reflux temperature of about 130°C for 3 hours while
distilling off water formed by the reaction to produce
Varnish A,
Production Example 7
The same flask as used in Production Example 6 was
charged with 100 parts of Varnish B and 26 parts of
benzaldehyde. Then the mixture was heated at a reflux
temperature of about 130°C for 3 hours while distilling off
by-produced water to produce Varnish F.
Production Example 8
The same flask as used in Production Example 6 was
charged with 100 parts of Varnish B and 38 parts of
vanilline. Then the mixture was heated to reflux temperature
of about 130 °C for 3 hours while distilling off by-
produced water to produce Varnish G.
Production Example 9
The same flask as used in Production Example 6 was
charged with 100 parts of Varnish B and 90 parts of p-
oleylbenzaldehyde. Then the mixture was heated at reflux

temperature of about 130 °C for 3 hours while distilling

off by-produced water to produce Varnish H.



éieel boats, wood boats and FRP boats but al so narine stracturals, fish
nets and sea water conduits. In the foll ow ng production exanpl es,

exanpl es and

conparative exanples, all palté and percents are by wei ght

unl ess ot herwi se indicated. Production of vehicle resin Production

Exanmple 1

Into a flask equipped with a stirrer, nitrogen gas tube

and drip funnel were placed 95 parts of xylene and heated to 80[err]C To
this was added dropwi se a m xture of 42 parts of p-am nostyrene, 42 parts
of methyl nethBeeghatépn2Bxappiesidf n-butyl nethacrylate and 1.5 parts of

2,2'- azobisisobutyronitrile over 4 hours. After 30 mnutes, a solution
of 0.3 parts of 2, 2Thazebmei §dbbakyasnused| £ni Pr&édupeidn n&amppwtanméswas
added dropwi se over 30 m nutes and then the reaction mxture

mai nt ai ned at €B&rfed wathi LDONpareS afnuaesisAIE 4e8UT0 i pgry@rdd sh ter med

Oleylaldehyde. Then the mixture was heated at reflux
temperature of about 130 °C for 3 hours while distilling
off by-produced water to produce Varnish I.
Production Example 11

The same flask as used in Production Example 1 was
charged with 70 parts of xylene and 20 parts of n-butanol
and heated to an inner temperature of 100 °C . To this was
added dropwise a mixture of 75 parts of 2-aminoethyl
methacrylate and 25 parts of 2,2'-azobisisobutyronitrile
over 3 hours. After 30 minutés, a solution of 0.3 parts of
2,2'~azobisisobutyronitrile in 5 parts of xylene was added

and the reaction mixture maintained at the same temperature

‘for 2 hours. Then, 85 parts of piperonal were added to the

flask followed by heating the mixture to reflux while
distilling off by-produced water. A varnish termed “Varnish
J" was thus produced.

Paint Formulation

Examples 1-20 and Compartive Examples 1-4
Materials shown in Table 1 and Table 2 were thoroughly

mixed in a disperser to obtain paints for testing.



"Varnish A" has a primary am no concentration of 0.15 nol/100g.
Production Exanple 2 Into the sane flask as used in Production
-Exanple 1 were. placed 98 parts of xylene and maintained at O [err]C. To
this was added 36 parts of p-aninosty& ne and 66 parts of

p- octyl benzal dehyde. The m xture was maintained at O [err]C for 2 hours
and then heated to 40[err]C for 2 hours while renoving forned water in
vacuo at about 250 Pa. Monomer Solution A containing

4- (4-octyl benzyl i dene)i m nostyrene was obtai ned. Production Exanple 3
Into the sane flask as used in Production Exanple 1 were placed 95 parts
of xylene and maintained at 100[err]C . To this was added dropw se a

m xture of 45 parts of Mononer Solution A 45 parts of nmethyl nethacryl ate
and 1.3 parts of 2,2'-azobisbutyronitrile over 4 hours. After 30 m nutes,
a solution of 0.2 parts of 2,2'-azobisisobutyronitrile in 5 parts of

xyl ene was added dropw se over 30 minutes and the reaction m xture

mai nt aj ned at the sanme tenperature ,for 90 mnutes to obtain Varnish C.
Production Exanple 4 Into thg same flask as used in Production
Exampl ¢ 1
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Gpre gl aced 95 parts of xylene and maintained at 100[err]C . To
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Table 1 (continued)

. this was added dropwi se a m xture of 55 parts of Mononer
nmet hacryl ate and 5 parts of
vinyl acetate and 1.3 parts of 2,2'-

ame tenperature for 90 m
ple 5 Into the same
pl aced 95 parts of xyl ene
dropwi se a m xture of 35

[ et byh wet hacay! at @,;m 20
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dropwise over 30 mnutes and the reaction m xture maintained at the sane
tenpexrature for 90 mnutes. The resulting ol ynmer solution was then cool ed
t0 roomtenperature, mxed wth 500 parth %f 1N sodi um hydr oxi de and
stirred for 2 hours. After renovi ng agueous phase by decanting, the
organi ¢ phase was wash twice with deionized water and the remaining water
was distilled off azeotropically with xylene in vacuo at about 150 Pa.
Varni sh B having a primary_ _am no concentration of 0.25 nol/100g was

obt ai ned. Remarks in Table 1 (cont'd): 1 3 Producti on Exanple 6

A flask equipped with a stirrer, nitrogen gas tube and decanter was
charged with E@Ozpénﬁstéﬁcb&PﬁPEHGﬁY&ﬁélsgmléar%8 BX . pLhexyd bbhzal dehyde.
Then the m xture was heated at a reflux tenperature of about 130[err]C for
3 hours whil e2)dddipdpmagheff Prheerlf spkBanpyinhBxy ebetavt 1. produce

Varni sh A.  Production Example 7
3) zinc 2-pyridinethiol-l1-oxide in Ex. 16,

4) N,N'-dimethyldichlorophenylurea in Ex. 16
5) 5 parts of 1) and 3 parts of 3) in Ex. 13.

6) 3 parts of 1), 3 parts of 3) and 2 parts of 4) in Ex. 18.



The saiie flask as used in Production Exanple 6 was charged with 100 parts
oft Varmish B and 26 parts of benzal dehyde. Then the m xture was heated at

areflux tenperature of about 130[err]C fbr83 hours while distilling off
by- produced water to produce Varnish F. Production Exanple 8 The
same flask as used in Production Exanple 6 was charged with 100 parts of
Varnish B and 38 parts of wvanilline. Then the m xture was heated to refl ux
tenperature of about 130 [err]C for 3 hours while distilling off by-
produced wat er T8Blgr 8duce Varnish G Production Exanple 9 The sane

flask as used in Production Exanple 6 was charged with 100 parts of
Varnish B and 90 parts of p- ol eyl benzal dehyde. Then the m xture was
heated at reflux tenperature of about 130 [err]C for 3 hours while
distilling off by-produced water to_prGAUEARNVEIVE SRXAMPLES

14

Material, parts 1 2 3 4
chlorinated rubber 40 25 15

organotin copolymer!’? 40
TiO. 5 5 5
Cuo 15 20 15
ZnoO 5 5 5
talc 5
WW rosin 5 15

DOP 3 3 5
colloidal silica 3 3 4 3
n-butanol 2 3 3 3

xylene 55 34 30 19

1) tributyltin methacrylate(55)-methyl

methacrylate (45) copolymer, 50 % solution in xylene.



Producti on Exanple 10 The sane flask as used in Production Exanple 6
was . charged with 100 parts of Varnish B and 70 parts of ol eyl al dehyde.
Then the m xture was heated at reflux tenpgrature of about 130 [err]C for
3 hour’s while distilling off by-produced water to produce Varnish |
Producti on Exanple 11 The sane flask as used in Production Exanple 1
was charged with 70 parts of xylene and 20 parts of n-butanol and heated
to an inner tenperature of 100 [err]C . To this was added dropw se a

m xture of 75 madmpied Z--apg noet hyl nethacrylate and 25 parts of

2,2' -azobi si sobutyronitrile over 3 hours. After 30 mnutes, a solution of

0.3 parts of varhisivabiveSOlH W A tgriddiddd Wl used iayltdReovakangded .
and the reaction m xture nmaintained at the sane tenperature for 2 hours.

Then, 85 part saffi fidyernatesser e added to the flask followed by heating
the mxture toreffoxwhrie distilling off by-produced water. A varnish

ternmed "Varni sh J'comsidd WonodiuGesh offaixdmfiesnil-al aha Codipalratile?0
and Conpartive Exanples 1-4
Examples 1-4 were each applied on a steel plate (92 x 28 cm
size) to a dry film thickness of abou£ 150 microns. The
substrate steel plate héd been previously surface treated
with sand blasting and then coated with a coaltar-epoxy
pPrimer.
Coating compositions of Examples 21-28 (Varnish C-
Varnish J) were applied on a polyvinyl chloride plate (9 x
28 cm size) to a dry film thickness of about 100 microns.
The resulting specimens were soaked in the sea near
Research Laboratories of Nippon Paint Co. Ltd. at Tamano,
OCkayama, Japan. The antifouling property of these specimens

were evaluated in terms of % fouled area with marine

organisms with time. The results are shown in Table 3.



ﬂhterﬁaJs shown in Table 1 and Table 2 were thoroughly mxed in a
di sper.ser to obtain paints for testing.
ferr] . 20

Table 3. Antifouling Test

Time, month

Exam. 1 3 6 12 18 24 30 36
1 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0

10 0 0 0 0 0 0 0 0

11 0 0 0 0 0 0 0 0

12 0 0 0 0 0 0 0 5

13 0 0 0 0 0 0 0 0

14 0 0 0 0 0 0 0 0

15 0 0 0 0 0 0 0 0

16 0 0 0 0 0 0 0 0

17 0 0 0 0 0 0 0 0

18 0 0 0 0 0 0 0 0

19 0 0 0 0 0 0 0 0

20 0 0 0 0 0 0 0 0

Comp.1 30 100 100 100 100 100 100 100
Comp.2 & 30 70 100 100 160 100 100
Comp.3 10 40 80 100 100 100 100 100
Comp.4 0 0 0 0 0 0 0 0




16 T Jerr] 17 Remarks in Table 1
(contid): 1) 2,4,6-trichlorophenylmaleimde in Ex. 11 and 15. 2)

di i odonmet hyl p-tolyl sulfone in Ex. 12 andl 14. 3) zinc
2-pyridinethiol-1-oxide in Ex. 16. 4) N, N -di nethyl di chl orophenylurea in
Ex. 16 5) 5 parts of 1) and 3 parts of 3) in Ex. 13. 6) 3 parts of 1), 3
parts of 3) and 2 parts of 4) in Ex. 18.

Table 3 (continued). Antifouling Test

Time, month

Example _ 1 3 6 12 18 24 39 36

21 0 0 0 0 0 0 ¢ _0
22 0 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 5
24 0 0 0 0 0 0 0 U
25 0 0 0 0 0 0 0 0
26 0 0 0 0 0 0 0 0
27 0 0 0 0 0 0 0 5

28 0 0 0 0 0 0 o 0




féble 2 COMPARATI VE EXAMPLES Materi al ,

parts . 1 2 3 4 chl orinated rubber 40

25 - 15 organotin copolyner[err]) 2 2 40 Tiderr]

5 5 5 Qo 15 20 15 znO
5 5 5 talc 5 WV
rosin 5 15 DOP

3 3 5 colloidal silica 3 3 4 3

n- but anol Film Comsumpbion Tes{ 3 3 xylene

55 34 30 19 1) tributyltin methacryl ate(55)- et hyl

met hacryl ate (45) cOpwtimercomposisbons | oh FianRdeshand Comparative
Examples were each applied on an acrylic resin disc having a
diameter of 35 cm to a dry film thickness of about 100
microns. Then the coated discs were continuously rotated in
the sea water at.18—2313 for 12 months at a circumfential
speed of 25 knots. The film consumption rate was evaluated
in terms of the difference between the initial film
thickness and the remaining film thickness with time. The

results are shown in Table. 4.



Exanples 21-28 Varnish CVarnish J as produced were used in these
exanples. Antifouling Test Coati ng conposition of Exanples 1-20 and
Conparative Exanples 1-4 were each appl i€ddon a steel plate (9 x 28 cm
size) to a dry filmthickness of about 150 microns. The substrate steel

pl ate had been previously surface treated wth sand blasting and then

coated with a coal tar-epoxy priner. Coati ng conpositions of Exanples
21-28 (Varnish G Varnish J) were applied on a polyvinyl chloride plate (9
X 28 cmsize) to a dry filmtRabkreds BilmbGapsugptipunrbest The

resul ting speci nens were soaked in the sea near Research Laboratories of
Ni ppon Paint Co. Ltd. at Tanmano, Ckayanm, Japan. The antifouling property
of these specinens were evaluated in terns of % fouled area with marine
organisnms with tinme. The results GpposumednfijmTbhickgess, 4 m

Exam. 1 mon. 3 mon. 6 mon. 12 mon.
1 12 26 42 68
2 10 22 34 50
3 12 24 40 64
4 15 23 42 61
5 14 22 41 75
6 12 24 38 61
7 13 20 32 52
8 11 22 34 55
9 11 20 32 50

10 14 24 45 67

11 11 21 36 58

12 5 12 21 34

13 13 22 36 54

14 11 19 28 44

15 13 24 42 51

16 8 13 23 34

17 12 20 32 51

18 9 16 27 43

19 12 19 33 52

20 12 18 34 48

21 7 14 21 32

22 8 11 18 26

23 <5 6 8 i4

24 6 9 11 16

25 7 10 14 22

26 8 10 14 21

27 6 7 10 i6

28 7 11 13 19

Comp.1 <5 <5 <5 <5
Comp. 2 <5 <5 <5 <5
Comp.3 5 20 no film

Comp.4 12 22 38 69




20 ° Table 3. Antifouling Test

Ti B, - nont h Exam 1 3 6 12 18 24 30
36 1 0 0 0 0 24 0 0 0 0 2
0 0 0 0 0 0 0 0 3 0

0 -0 0 0 0 0 0 4 0 0

0 0 0 0 0 0 5 0 0 0

0 0 0 0 0O 6 0 0 0 0

0 0 0 The apove test regults deponstratg that thge resingpand

0 0 0O 8 0 0 0 0 0 0 0
0 9 pantifouding paigt of thg presenp inventpon exhipited (o 10

0 0 0 0 0 0 0 0 11 0

0 0 satgsfactoryg self-pglishingQperformgncgowhich is(Qcomparable

0 0 0 0 0 5 13 0 0 0

0 0 to ghat of ghe orgapotin polymergbased pgint of Qomparative

0 0 0 0 15 0 0 0 0 0

0 0 Exagpleg4. 0 0 0 0 0 0

0 0 17 0 0 0 0 0 0 0

0O 18 0 0 0 0 0 0 0 0 19
0 0 0 0 0 0 0 0 20 0

0 0 0 0 0 0 0 Conp. 1 30 100

100 100 100 100 100 100 Conp. 2 5 30 70 100
100 100 100 100 Conp. 3 10 40 80 100 100 100
100 100 Conp. 4 0 0 0 0 0 0 0
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Table 3 ﬁco?tinued). Ant'i foul i ng Test

Ex 3 6 12 8 39
AW o EE IR
o " * b 0 REPLACED ¢ 23

0 0 0 0 0 5 0

0 0 0 0 0 25 0 0

0 0 0 0 26 0 0 0

0 0 0 2¥LAIMS 0 0 0

0 5 28 0 0 0 0 ) 0

0 1. A vehicle resin for antifoulingopaint comprising a

vinyl polymer having a plurality of primary amino groups in
the form of Schiff base in the molecule.

2. The vehicle resin of Claim 1 wherein the aldehyde
which forms the Schiff base with said primary amino group is
an aromatic aldehyde.

3. The vehicle resin of Claim 2 wherein said aromatic
aldehyde is benzaldehyde, p-n-hexylbenzaldehyde, p-
octylbenzaldehyde, p-oleylbenzaldehyde, vanilline, piperonal
or cinnamaldehyde.

4. The vehicle resin of Claim 1 wherein the aldehyde
which forms the Schiff base with said primary amino group is
an aliphatic aldehyde having 6 or more carbon atoms.

5. The vehicle resin of Claim 4 wherein said aliphatic
aldehyde is capronaldehyde, caprylaldehyde, laurylaldehyde,
stearylaldehyde or oleylaldehyde.

6. The vehicle resin of Claim 1 wherein said vinyl
polymer is produced by reacting an aldehyde with a
corresponding vinyl polymer having primary amino groups.

7. The vehicle resin of Claim 6 wherein said vinyl
polymer having primary amino groups comprises a recurring
unit of vinylamine, allylamine, 2-aminoethyl (meth}acrylate
or aminostyrene.

8. The vehicle resin of Claim 1 comprising a copolymer

T



F|In1EbnEunpt|on conmposi tions of ~Exanpl es and
Conpat ati ve mglmﬂ Iﬁ ﬁ' lied on an £ aving a
di afreter of 35 cm 0 a cknesszoﬁ a oIﬂHiSl@ﬁﬁETnﬁ'é$§ﬁ§N hen t he

coated discs were contlnuously rotated in thelsea WREBFAGEP18-23flerr] C for
12 months at a circunfential speed of 25 knot S=Ffre f11m consunption rate
was evaluated in ternms of the difference between the initial film

t hi ckness and the remaining filmthickness with tine. The results are
shown in Tabl ef 4. monomer having a primary amino groug Bn the form of

Tabl e 4. Film Consunption Test Consuned film

t hi ckness, [schliiff bhxamand a vingbnmonoiefDoopolPmepizabld2th®newith.
12 26 42 68 2 10 22 34
50 3 129. The veRBdcle residOof Claim BS4wherein said primary

amino group-containing monomer is allyamine, 2-aminoethyl
(meth)acrylate or aminostyrene.

10. The vehicle resin of Claim 1 having a number
molecular weight from 2,000 to 100,000.

11. The vehicle resin of Claim 1 having a Schiff base
group molar concentration of from 0.01 to 1.5 mol/100g.

12. A self-polishing antifouling paint comprising the
vehicle resin of one of Claims 1-11, at least one of

antifouling agents and an organic solvent.

TN
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41.

*13
55
24
12
36
13
34
16
20
21
<5
16
10
28
<5

Conp

38

resul ts dennnggtaVétYharomhbh¢e§¢hlﬁﬁdbaaﬂt9:@%@.uEPQE#YﬁrqﬁY$¢ﬁewﬁ%%em@a

17

25

.3

15 23 42 61 5 14 22

75 6 12 24 38 61 7
20 32 52 8 2 1 11 22 34
11 20 32 50 10 14
45 67 11 11 . 21 36 58
5 12 21 34 13 13 22
54 14 11 19 28 44 15
24 42 51 16 ABSTRACT 8 13 23
12 20 32 51 18 9
27 As a3vehicle resin uged for selfigpolishingmrntifoulimp
12 18 34 48 21 7 14
32padpts, a vinyl pglymer having a plunglity of prinapy amino
6 8 14 24 6 9 11
groups7in the fgpm of Schifif base inJthe Jgolecule is usegd.
14 21 27 6 7 10 16
The films ofjan antifggling painyocompmpnilng this velsicle
<5 <5 Conp. 2 <5 <5 <5 <5
resin gradualdy releﬂgefapnﬁtgﬁ@ydp exhlbltqu antifowybing
69 The above test

i nventi on exhi bited

water, while the film gradually dissolves from the surface.
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sati sfactory sel f-polishing performance which is conparable to that of the

glr_%?nl\/gj“ " pol y““ﬂmgummggﬂﬁff&mgﬁ{ ?12 1)\lj|el ngxgg}oln? gonprl sing a vinyl

pol ymer having & pFurlal ity sof *primary amno groups in the formof Schiff
base in the nol ecul e. 2. The vehicle resin of Caim1l wherein the

al dehyde which forms the Schiff base with said prinary amno group is an
aromati ¢ al dehyde. 3. The vehicle resin of Claim2 wherein said
aromati c al dehyde i s benzal dehyde, p-n-b0paykbenzal dehyde, p-

octyl benzal dehyde, p-ol eyl benzal dehyde, vanilline, piperonal or

ci nnanal dehydé. {(cancedledfe vehicle resin of Claim1 wherein the al dehyde
which fornms the Schiff base with said prinmary amno group is an aliphatic
al dehyde havi &g 6cencebdiled¢ar bon atons.

3. {cancelled)

4, (cancelled)

5. (cancelled) REPLACENH%H’SHEET

6. (cancelled) 2 8 FEB 1008

7. {cancelled)

8. (cancelled)
9. (cancelled)
10. (cancelled)
11. (cancelled)
12. (cancelled)

13. (new) A self-polishing antifouling paint comprising
as a vehicle resin a vinyl polymer having a plurality of
primary amino groups in the form of Schiff base in the
molecule,

14. (new) The self-polishing antifouling paint of Claim
13 wherein the aldehyde which forms the Schiff base with
said primary amino group is an aromatic aldehyde.

15. (new) The self-polishing antifouling paint of Claim
14 wherein said aromatic aldehyde is benzaldehyde, p-n-
hexylbenzaldehyde, p-octylbenzaldehyde, p-oleylbenzaldehyde .
+ vanilline, piperonal or cinnamaldehyde.

16. (new) The self-polishing antifouling paint of Claim



3 B _—— R . . . . . .
5. The vehicle resin of Cdaim4 wherein said aliphatic aldehyde is
‘capr onal dehyd Iaurylaldehyde stearyl al dehyde or
ol eyl al dehydeemlﬂwmm " ﬁ n icle resin of Claim1l wherein said vinyl
po Iyner IS produ y ¥eactisng an al gghyde with a correspondi ng vinyl
pol ynmer having primary am no groups. 7. The vehicle resin of Caimbé6
wherein said vinyl polynmer having primary am no groups conprises a
recurring unit of vinylam ne, allylamne, 2-am noethyl (neth)acrylate or
am nostyrene.13 wher&in Thire vahdchyde agh iclof fdGnes mhe Suhpirfifsibagea wigfiol yner
of a nmononmer having a primary amno group in the formof Schiff base and a
Vi nyl nononerszibpopyimaryadohind hgraup tis an alighathwe alsdulogtde estimofé
Claim 8 wherein said primary am no group-containing nononer is allyam ne,
2- am noet hyl oxX nedie acaybat eatoomsaur nost yr ene.
17. (new) The self-polishing antifouling paint of Claim
16 wherein said aliphatic aldehyde is capronaldehyde,
caprylaldehyde, laurylaldehyde, stearylaldehyde or
oleylaldehyde.
18. {new) The self-polishing antifouling paint of Claim
13 wherein said vinyl polymer is produced by reacting an
aldehyde with a corresponding vinyl polymer having primary
amino groups.
19. {new) The self-polishing antifouling paint of Claim
18 wherein said vinyl polymer having primary amino groups
comprises a recurring unit of vinylamine, allylamine, 2-
aminoethyl (meth)acrylate or aminostyrene.
20. (new) The self-polishing antifouling paint of Claim
13 comprising a copolymer of a monomer having a primary
amino group in the form of Schiff base and a vinyl monomer
copolymerizable therewith.
21. (new) The self-polishing antifouling paint of Claim
20 wherein said primary amino group-containing monomer is
allyamine, 2-aminoethyl (meth)acrylate or aminostyrene.
22. (new) The self-polishing antifouling paint of Claim

13 wherein said vinyl polymer has a number molecular weight

from 2,000 to 100,000,

REPLACEMENT SHEET

2 8 FEB 1908




10. The vehicle resin of Caim1 having a nunber nol ecul ar weight from

2,000:to 100, vehicle resin of Caim1l having a Schiff
Voase .group rl'mm“ul“m*mlumgn of from0.01 to 1.5 nol/100g. 12. A

sel f-polishing aftifouting paint conprd®ilng the vehicle resin of one of
Clainms 1-11, at |east one of antifouling agents and an organi c sol vent.

23, (new) The self-polishing antifouling paint of Claim
13 wherein said vinyl polymer has a Schiff base group molar
concentration of from 0.01 to 1.5 mol/100g,

24. (new) The self-polishing antifouling paint of Claim
13 further comprising an antifouling agent.

25. (new) The self-polishisng antifouling paint of Claim
24 wherein said antifouling agent is cuprous oxide or copper

rhodanide.




