A RESI N HAVI NG BOUND THERETO AN AM NE AND ANTI FOULI NG PAI NT BACKGROUND ART
This difivention 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
pol ynmer are known. These resins are advantageous in controlling the rel ease
of antifouling agent to a mninumlevel sufficient to maintain desired
antifouling effect at a constant |level for a long period of tinme. In

application, the vehicle xegg81§oRgy i "Bodip arAERBId VAN | AMAGNt ai ni ng
polymer is hydrolyzed by the action of weakly al kaline sea water to rel ease

the trialkyltin, and at the sane gyFeakPerd®stNs becomes water-sol uble so
that the paint filmis consuned and snoothed. 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, knogge o8Rbf aRe! i shing paints”, typically consist of

copol.ynmers of frrgﬁgyftrnftﬂﬁth)acrylate._Fbmever, strong concern about the

ol oL BN LhosiythorErstontcal s islen pamledé oo

replace the ;5 3 vehicle resin of antifouling paints as well as
antifouling.paints containing said resin.

Antifoulihg péints containing as a vehicle resin a
trialkyltin-containing polymér are known. These resins are
advantageous in coﬂtrolling 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, stroqg 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



trical kyl t.i'n-cont ai ni ng pol ynmers. Mst of vehicle resins for self-polishing
pai.ntss®known i-n the prior art release a netal conmpound or ion. Recently we
have found that sonme primary am nes such as daniline 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 rel ease
upon hydrolysis an antifouling primary amne in a controlled manner while

the remaini ng pyssokyzednteshbainingapobyhereonsuned by dissolving in
water. DI SCLOSURE OF THE INVENTION It is well-known in the organic

chem stry that a priifBtyof8RiéEaCESs MhE NEGN ¢ TiehysiEi 4101 Aprpa intSe irddwn
base and also with a ketone to forma ketimne. The present invention

utilizes thesejpeggbi pRSotOAr€0PRISAHE @ PELARI YorPoured tox tin vatecdee Iesi n
in a hydrolyzable form According to the invention, there is provided a
vehicle resin ysedafer ranhaf enht NgoRdi Pt SmELPPPEMBAEY Sudhi id8raniline or
derivatives thereof exhibit an antifouling éctivity on a
variety of aquatic organisms adhering to ships.
It is, therefofe, a principal object of the invention
to provide a néw type df vehicle resins for use in
antifouling paint which ;eleasé upon hydrolysis an
antifouling primary amine 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 a
primary amine reacts with an aldehyde to form a Schiff base
and also with a ketone to form a ketimine.

The present invention utilizes these reactions for
combining a primar& amine to the vehicle resin in a _
hydrolyzable form.

According to the invention, there is provided a vehiclé
resin used for antifouling paints comprising a primary
amine-bound vinyl polymer which is produced by binding the
primary amine to a carbonyl group-containing pendant group
possessed by the corresponding vinyl polymer using the above

dehydration-condensation reaction. Alternatively the



anTne-pouﬁd vinyl “pol ymer which is produced by binding the primary amne to
a carbonyl group-containing pendant group possessed by the correspondi ng
vinyl polymer using the above dehydration-copdensati on reaction.

Al ternatively the pri mary am ne-bound vinyl polynmer may be produced by
binding the primary am ne to a carbonyl group-containing nononmer using the
above reaction and then copolynerizing the resulting nononmer with other
nDnQPerf_copolynerizable therewith. The present invention also provides an
antifouling pajpt I ShBOnhbhEga vVehi gr=¥" i
PREFERRED, VBB TR T o g e o e e e ol vi
pol ymer of the.p eﬁ?@ﬁa&?vsﬂihentpla b8 rBEEFE SGF Jup OcSh €4 in kP hénsmEONEr
havi ng an al dehyde or keton function. Typical exanples of al dehyde nononers

include acrol e},8; ,getRachBhokNreateiBR2LAGNYHAEN SbPOEPRE HEDYSE anel 4-
vinylbenzaldehydééaft I's advanfggeous for easynhan%?ing and f%r preventing

side reactions Lhgh+$Hghm8hHRBY UG ERNOERES ASnEREPL CESpIYRérisayDé atil e,
irritative and unstabl & be used in the formof a cyclic acetal with

et hyl ene gl ycokyn@hekigh.

The present invention also provides an antifouling
paint comprising the above vehicle resin.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

In order'ﬁo produce the primary amine-bound vinyl
Polymer of.the present invention, it is necessary to start
from a monomer having an aldehyde or keton function. Typical
"examples of aldehyde monomers include acrolein,
methacrolein, crotonaldehyde, cinnamaldehyde and 4-
vinylbenzaldehyde. It is advantageous for easy handling and
for preventing side reactions that such aldehyde monomers as
acrolein which is volatile, irritative and unstable be used
in the form of a cyclic acetal with ethylene glycol or 1,3-
propanediol in the polymerization followed by regenerating
the aldehyde function prior to the reaction with the
primary amine. Examples of monomers having ketone function
include N-(2-acéty1-1,1—dimethy1ethy1)acrylamide otherwise
called diacetoneacrylamide.

The reaction of a primaryiamine with the aldehyde or
ketone group can be performed eitﬁer Prior to or subsegquent

to the copolymerization of the aldehyde monomer or ketone



propanedi.ol in thé polynerization followed by regenerating the al dehyde
fruncti ®n prior: to the reaction with the prinmary am ne. Exanpl es of nononers
havi ng ketone function include N (2-acetyl-141-dinmethylethyl)acrylam de

ot herwi se cal | ed di acetoneacryl am de. The reaction of a primary amne with
t-he al dehyde or ketone group can be perforned either prior to or subsequent
to the copol ynerization of the al dehyde nononer or ketone nononmer with
ot her nmononers. Exanpl es of copol yneri zabl e nononers i ncl ude al kyl

(meth)acryl at epofdmBragi®Bt BrhecMRbhpactyl ate, ethyl (nmeth) acrylate,
n- propyl (nmeth)acrylate, n-butyl (neth)acrylate, t-butyl (nmeth)acrylate or

2- et hyl hexyl (neth) agkybats; o@neo?bhymeﬂmeasué fYROMEBs SiNEBi@e Alkyl
-met hyl styrene, vinyltoluene h) acryl am de, (neth)acrylonltrlle Vi nyl

acetate, vinyl(aeeahae@aneesvgaﬁh 68! AEtHP1 mEERDhcPyOROE] | @M@l (meth)
hydr oxyal kyl (rmeth)acrylates such as 2- hydroxyethyl (neth)acrylate or

2- hydr oxypr opy b B aRLAC hY by oy WﬁﬁtﬁbE@r?@a€890h¥ﬂﬁfyZedmegh?acrylate,

pol ynmeri zati on may be carried out t he conventional sol ution

pol yneri zati on¢0pi,iRed. (meth)acrylate or 2-ethylhexyl (meth)acrylate; and
other mnomers such as styrene, g -methylstyrene,
vinyltoluene, (meth)acrylamide, (meth)acrylonitrile, vinyl
acetate, vinyi propionate or vinyl chloride. A small
proportion of hydroxyalkyl (ﬁeth)acrylgtes such as 2-
hydroxyethyl (meth)acrylate or 2-hydroxypropyl (meth)acryl-
ate may also be copolymerized. The polymerization may be
carried out by the conventionél'solution polymerization
method.

The condensation reaction of the aldehyde or ketone
group with the primary amine may be performed on the
polyﬁer or on the monomer prior to the polymerization.
Examples of usable primary amines for the purpose of the
present invention include aromatic primary amines such as

~aniline, toluidine, xylidine, p-n-hexylaniline, p-n-
octylaniline, p-nonylaniline or p-dodecylaniline; alicyclic
primary amines sﬁch as cycloheﬁylamine; and aliphatic
primary amines having 6 or more carbon atoms such as
hexylamine, octylamine, decylamine, laurylamine,

stearylamine or oleylamine. Aniline or substituted anilines,

and alkylamines or alkenylamines having 8 to 20 carbon



The conderisation reaction of the aldehyde or ketone group with the primary
am ne fray be performed on the polynmer or on the nmonomer prior to the

pol ynerization. Exanples of usable primary arines for the purpose of the
present invention include aromatic primary anmines such as aniline,

tol uidine, xylidine, p-n-hexylaniline, p-n- octylaniline, p-nonylaniline or
p-dodecyl aniline; alicyclic primary am nes such as cycl ohexyl am ne; and

al i phatic primary am nes having 6 or nore carbon atons such as hexyl an ne,

octyl ani ne, degy&&gigge %ggf¥é€flpfy pitéddydwid ne or oleylamne. Aniline or

substituted anilTines, an am nes or al kenyl am nes having 8 to 20

carbon  atoms arenparyigyh apbyyik el oAbk Eralle WAVY!a RAINBEY Sav¥R{gy abl y
ecul ar %elg tTfr

have a nunber average no om 2,000 to 100, 000, nore

preferably fr OHb‘éeQanEOwéQ?QQOfrJHez NPHECHb 3 g Vo @} b idi prd isr AbOY €

range i s necessary r marntalning an opti nal bal ance anong the

filmform ng p{s?Bﬁrﬁyooﬁ‘D{:BaEbLhw.%ﬂe%éﬁ&éﬁﬁi?%é e Wien Ml NYle ROBOFET S

preferably contarn the prinmary am no groups bound to the al dehyde or ketone

group at a COHQSHEEa&EOHeEEQELQYOfoLOméiétgpﬁiﬁgoﬂn 8@E§mﬁieﬁéié$&é'among

the film-forming property, workability and dissolution
rate. The vinyl polymers preferably contain the primary
amino groups bound to the aldehyde or ketone group at a
concentration from 0.01 to 1.5 mol/100g, more preferably
‘from 0.1 to 1.0 mol/100g.

The above-mentioned primary amines may be incorporated
to the antifouling paint of the present invention as a
discrete component. In this case, an aldehyde such as
benzaldehyde or p-ethylbenzaldehyde may also be combined as
a discrete component or in the form of Schiff base with the
primary amine.

The primary amine-bound vinyl polymers 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 conventiooal
additives.

(1) Antifouling agent:

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



.fr0n10.1‘fo 1.0 nol/100g. The above-nentioned primary am nes may be
i:ncorporated to the antifouling paint of the present invention as a
discrete conponent. In this case, an al dehydg such as benzal dehyde or

p- et hyl benzal dehyde nmay al so be conbined as a discrete conponent or in the
f-orm of Schiff base with the primary amine. The primary am ne-bound vi nyl
pol ynmers may be incorporated into self-polishing antifouling paint

formul ations in conbination with an antifouling agent and ot her

conventional agdiatb%9esThBaddlibbodli BEnRRI BA1€8MBOSELPPEr 266QT £ling, L O the
present inventidon may contain the follow ng conventional additives. (1)

Anti foul ing agﬁagtlean%& ehpébageéxgﬁeceppeappérnfhaagnﬂaékehlo@xagﬁs
hydr oxi des, es or er salts of copper and zinc, particularly cuprous

oxi de or coppepei3qdanigex Qh@%bdgthEE§|CS ﬁQ?XML§ﬁS§a§HC8raéoﬁp@Per

naphenat e or copper stearag nmet al hg Pb, Fe, N, M,

Se) dithiOcarb@%&%%atgqcﬂeealzuaqulﬁsnthdZBDI@sarbanafe, RiDcMg, Se)
dithiocarbamates such as. zinc dimethyldithiocarbamate, zinc
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-tribromosalicy1aniiide, N-
trichloromethyl-mercaptophthalimide, 3,5-dinitrobenzamide,
2,4,6-trichloromaleimide or N-fluorodichloromethylthio-
phthalimide; sulfur- or haloggn-containing organic compounds
such as 2—methy1thio-4-t—butyléﬁino—6-cyclopropy1amino—s-
triazine, 2,4,5,G-tetrachlorophthalonitrile, N,N{—dimethyl-
N-dichlorophenylurea, 4,5-dichloro-2-n-octyl-3-(2H)
isothiazoline, 2-pyridinethiol-l-oxide zinc, 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.



bi s- (di net'hyl di thirocarbamate) or zinc ethyl enebis- dithiocarbamate; thiuram
di sul frdes such as tetranmethylthi- urumdisulfide; sulfam des such as

pht hal ysul f at hi azol e, sul faethyl dol e, sul fanglidopyridine, sulfamnmethoxyine
or N, N -dinethyl-N -phenyl -N-fl uorodi chl oronet hyl t hi osul fam de; pyrrol e and
ism dazdl e conpounds such as gl yodine, fentizole or polycide; thioxane and

t hi oxat hone conpounds such as tetrazol, asterol or nylone; imde and am de
conmpounds such as nicarbazin, 3,4,5-tribronosalicylanilide, N

trichl oromet hyl - mer qapt eplashaldiziedq, 3, 5- di ni trobenzam de,
2,4,6-trichloromal ei mde or N-fluorodichloronethylthio- phthalimde;

sul fur- or hal ogen- eehailaite] plagdics ze28P8UBHS agUANodEy1 phthalate,
2-met hyl t hi o- 4-t-butyl am no-6-cycl opropyl am no-s- triazi ne,

2,4,5,6-t6tfaCh&ﬁh@&bﬂh%hQﬁhuhkheorNdNbFQHGBEHyh'phkﬁh@ﬁké?oﬁmﬂﬂuﬁﬁiéag
4,5-di chloro-2-n-octyl-3-(2H) isothiazoline, 2-pyridinethiol-1-oxide zinc,

2,3,5,6- tetra@hb@&%n&yﬁ&&&yEaab&qeibeﬁgrEdbneas3dﬁegabaty1 adipate or
propyl butyl carbamat e or dii odonet hyl p-tolylsulfone; and ot her known

antifouling agemitsyl RRYacEtdss gljroliceiseerdpsagdndciyBgkCkden as d{éthylene

Pl asti ci zer:
glycol dibenzoate or pentaerythritol alkanoic etser;
phosphate plasticizers such as éricresyl rhosphate 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 regulatof:

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

(4) Pigment:

Extender pigments such as precipitated barium sulfate,
talq, 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.



Pht'hal at e. pl astici'zers such as dioctyl -phthal ate, dinethyl phthal ate or

di cyct ohexyl phthal ate; aliphatic dicarboxylate plasticizers such as

di.i sobutyl adipate or butyl sebacate; glycolgester plasticizers such as

di et hyl ene gl ycol dibenzoate or pentaerythritol alkanoic etser; phosphate
pl asticizers such as tricresyl phosphate or trichloroethyl phosphate; epoxy
pl asti'ci zers such as epoxydi zed soybean oil or epoxydized octyl stearate;
organotin plasticizers such as dioctyltin dilaurate or dibutyltin

di laurate; and ot her(spl aghikvent8rs such as trioctyl trinellitate or
triacetin. (3) Filmconsunption regulator: Chlorinated paraffin, polyvinyl

ether, pol ypropy! en@xy%er%%%tb%nsp@hhhalalsy xgx@hegeea&ﬁenber BbRYYbenPBhY¥YI NV
acetate, polyalkyl (feth)acrylate, polyet pol yol Ry resin, polyester

resin, polyvi nWycaijpeinitd®e ,Sidlcta@Rs -flelpt awaX ,cyaaehéﬁsnandrlwgutd ppiaitin.
(4) Plgnent Ext ender plgnents such as preC|p|tated barium sul fate, talc,

clay, chalk, sidinedsMaulcd adl Wiokaneh)i kRteankarbedirhE; eehyneaégg\wbmsuch
as tltanlun1d|OX|de zirconi um di oxi de, basic |ead sulfate, tin oxide,

carbon bl ack, ejoNHdtdyl @4 HdrON e@Hyd@neCBN9ebiMmpabkeWy1€8Bhak( 8tBPMNene
phthalocyanlne bl ue or qU|nacr|done

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 ketoné; an& 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 composition 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 mixing
various ingredients.

Paint filﬁs 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



(5)- Solvent: Hydrecarbons such as xyl ene, toluene, ethylbenzene,

cycl opent ane,

.octane, heptane, cycl ohexane or white spirit; ethers such as

dioxane, tetrahydrofuran, ethylene glycol nogonethyl ether, ethylene glycol
nonoet hyl ether, ethylene glycol dinethyl ether, ethylene glycol nonobutyl
et her, "ethyl ene glycol dibutyl ether, diethylene glycol nononethyl ether or
di et hyl ene gl ycol nonoethyl ether; esters such as butyl acetate, propyl
acetate, benzyl acetate, ethylene glycol nononethyl ether acetate or

ethyl ene gl ycoljimpeaeltivn alkfanicat aterhkepanas githsassnmetbyl thaoputyl
ketone or ethyl isobutyl ketone; and al cohols such as n- butanol or propyl
al cohol . (6) Oraehedddhianyehe WerohpoisatlbaabiECthei 48hiule A&sinSinto a
nmonobutyl phthal ate or monooctyl succinate; canphor and castor oil. The
antifoul i ng paijalrge0M@Per @F @malhe spgReak! bynHedrbeesiiBy penpamrpagedupy

t he met hod known per se in the art. Any known machi ne such as ball mlls,

pebble mills,
i ngredients.

a3l d¥nveTtdd SR @ hydrdiphliligaygrbapuagdnf hydpbiysgsvantals
the concentration or density thereof 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 film 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 examples, examples and
combarative exampleg, all parts and percents are by weight
unless otherwise indicated.

Production of vehicle resin

Production Example 1

A flask equipped with a stirrer, nitrogen gas tube and
drip funnel was charged with 95 parts of xylene and 13 parts
of cinnamaldehyde qnd heated to an inner temperature of 90
x). To this was added dropwise a mixture of 67 parts of
methyl methacrylate, 20 parté'of n-butyl methacrylate and
1.5 parts of 2,2'-azobisisobutyronitrile over 4 hours. After

30 minutes, a mixture of 5 parts of n-butanol and 0.3 parts



Pai-nt films of the antifouling paint of the present invention applied on

ships, -fish nets or marine structurals will be gradually hydrolyzed and
di solved in the weakly al kaline atnospherejof sea water. It is believed
that the 9 di ssolution nechanismof the paint filns is such that, rather

than the deconposition of the vehicle resin into a |arge nunber of snal
segnent by hydrolysis, pendant groups are converted into a hydrophilic
group upon hydrolysis until the concentration or density thereof reaches a

threshol d | evelrab whighobhgikepubyReaiBeile WasSRbTEed decpwisagbyerthe
antifouling paint of the present invention may produce, when applied onto

ships, afllim pakegsexsal kAol ragbtabARAEatlpe! AETRLainsaNke OthE dsane
antifouling effect for a long period of time. Thus, the antifouling paint

of the inventi@aurieRdsuyee o 30i REnBYel .28 varkess, cherey beatsishishing
boats, steel boatsS, wood boats and FRP boats but also marine stracturals,

fish nets and $g3:WRt 8h @QadHy4e cbAckherhelibanbrgoposdiel / 000gxmas! es,
exanpl es and conparative exanples, all parts and percents are by wei ght
unl ess ot herw ggtiaRdieqat ed.

Production Example 2

The same flask as used in Production Example 1 was
charged with 95 parts of xylene and 14 parts of methacrolein
and heated to an inner temperature of 80 °C. To this was
added dropwise a mixture of 66 parts of methyl methacrylate,
20 parts of n-butyl methacrflate and 1.5 parts of 2,2'-
azobisisobutyronitrile over 4 hours. After 30 minutes, a
mixture of 5 parts of n-butanol and 0.3 parts of 2,2'-
azobisisobutyronitrile was added dropwise over 30 minutes
and the reaction mixture maintained at the same temperature
for 90 minutes. Varnish B having analdehyde concentration
of 0.1 mol/100g was thus produced.
Production Example 3

The same flask as used in Production Example 1 was
charged with 95 parts of xylene and 34 parts of
diacetoneacrylamide and heated to an inner temperature of 80
°C. To this was added dropwise a mixture of 46 parts of
methyl methacrylate, 20 parts of n-butyl methacrylate and
1.5 parts of 2,2'-azobisisobutyronitrile over 4 hours. After

30 minutes, a mixture of 5 parts of n-butanol and 0.3 parts



Production of vehicle resin Production Exanple 1 A flask equipped with a

stirres,

nitrogen gas tube and drip funnel was charged with 95 parts of

xyl ene and 13 parts of cinnanmal dehyde and pepted to an inner tenperature of
90 [err]C. To this was added dropwi se a mixture of 67 parts of nethyl

net hacryl ate, 20 parts of n-butyl nethacrylate and 1.5 parts of .
2,2'-azobi si sobutyronitrile over 4 hours. After 30 mnutes, a mxture of 5
parts of n-butanol and 0.3 parts 10 of 2,2'-azobisisobutyronitrile was
added dropw seo@ver,230apbblic€8cbatytbritealé i was Nagded ed repwiise nedent30 he
same tenperature for 90 mnutes. A varnish called "Varnish A" having an

al dehyde concefiihatesnaffi @n@SreattifNOmiREupdt Mahetaiksddaet tlon samepl e 2
The sane flask as used in Production Exanple 1 was charged with 95 parts of
xyl ene and 14 pamperatumet Bagr obeminasdshevaedisn @rhavineg & co@eswé ure of

80 [err]C.
net hacryl at e,

To this was added dropwi se a m xture of 66 parts of nethyl

2Bnpahtyatfion- bet gl 1npbhACOY akes atud . proaidésd of 2, 2' -
Production Example 4

The same flask as used in Production Example 1 was
charged with 145 parts of xylene and 35 parts of
crotonaldehyde. The flask content was initially kept at 0°C
. Then 47 parts of aniline were added and allowed to react
at 0 C for 2 hours and then at 40 °C for additional 2
hours. Water formed by the reaction was distilled off in
vacuo at about 250 Pa whereupon a monomer binding to
primary amine was obtained.
Production Example 5

The same flask as used in Production Example 1 was
charged with 35 parts of metahcrolein and maintained at 0 °C
. To this were added 100 parts of p-octylaniline and the
mixture kept at 0°C for 2 hours and then at 40 C for 2
hours. Water produced by the reaction was distilled off in
vacuo at about 250 Pa whereupon a monomer binding to primary
amine was obtained.
Production Example 6

The same flask as used in Production Example 1 was
charged with 95 parts of xylene and 20 parts of 2-vinyl-1,3-

dioxorane (i.e. acrolein ethylene glycol acetal) and heated



azobi si sobutyronitrile over 4 hours. After 30 minutes, a nmixture of 5 parts
of ‘n-butanol and 0.3 parts of 2,2'- azobisisobutyronitrile was added
dropwi se over 30 minutes and the reaction ImZxture maintai ned at the same
tenperature for 90 m nutes. Varnish B having anal dehyde concentration of
0.1 nol/100g was thus produced. Production Exanple 3 The sane flask as used
in Production Exanple 1 was charged with 95 parts of xylene and 34 parts of
di acet oneacryl am de and heated to an inner tenperature of 80 [err]C . To
this was addedtdr apwineea wenperatoked46£padt ¥ of Taethys was haddgd adeopilse
parts of n-butyl nethacrylate and 1.5 parts of 2,2'-azobisisobutyronitrile
over 4 hours. AfméxtB@emofiudéspaatsl pfumethiflSmpahasrplatepuk@npartsdod. 3
parts of 2,2'-azobisisobutyronitrile was added dropw se over 30 m nutes
and the reacti enytriexeyr @ inpartai bédnabuthg® menbateppatatanéd fo4 Pdrusnafes.
Varni sh C having a ketone concentration of 0.1 nol/1 OO0y was thus produced.
Producti on Exanpl2é -4z0bd siaobutiyashiasideedven Prbducsi oRfEeanpl eminuwbes,
charged with 145 parts of xylene and 35 parts of
a mixture of 5 parts of xylene and 0.2 parts of 2,2'-
azobisisobutyronitrile was added dropwise over 30 minutes
and the reaction mixture maintained at the same temperature
for 90 minutes. The reaction mixture was combined with 200
parts of 1 N hydrochloric acid and stirred at room
temperature for 2 hours. Then organic phase was separated
from aqueous phase, washed with deionized water twice, and
distilled in vacuo at about 150 Pa to remove water with
xylene azeotropically. 20 parts of xylene was added again to
the residue whereupon Varnish D having an aldehyde
concentration of 0.1 mol/100g was obtained.
Production Example 7
The same flask as used in Production Example 1 was
charged with 95 parts of xylene and 35 parts of 2-vinyl-4-
methyl-1,3-dioxane (i.e. acrolein 1,3-propanediol acetal)
and 25 parts of vinyl acetate, and inner temperature was
kept at 90 °C. To this was addéd dropwise a mixture of 30
parts of methyl methacrylate, 10 parts of 2-ethylhexyl
acrylate and 1.5 parts of 2,2'-azobisisobutyronitrile over 5

hours. After 30 minutes, a mixture of 5 parts of xylene and

0.2 parts of 2,2'-azobisisobutyronitrile was added dropwise



crot onal dehyde. The flask content was initially kept at OC. Then 47 parts
af .ani Fi.ne were added and allowed to react at O [err]C for 2 hours and then
at 40 [err]C for additional 2 hours. Waterjfgrmed by the reaction was
distilled off in vacuo at about 250 Pa whereupon a nonomer binding to
primary am ne was obtai ned. Production Exanple 5 The sanme flask as used in
Production Exanple 1 was charged with 35 parts of netahcrolein and
maintained at 0 [err]C . To this were added 100 parts of p-octylaniline and

the mxture kepiveat 30 @fih€els0and Rawr seavdibheniatud® heint&ihea 2thenes.
Wat er produced by the reaction was distilled .off in vacuo at about 250 Pa

wher eupon a NORQAFRY thimpdiraure FolrMDY mafuies\ashebrahbedonPhoduateoRas
Exanpl e 6 The sane flask as used in Production Exanple 1 was charged with

95 parts of Xyl-omdided Qthanid Pardsvioryh- &k Byddoekdbane &ti@. aAar 8tekbed
et hyl ene gl ycol acetal) and heated 1 2 to an inner tenperature of 80

[err]C . To thiag WaomddapheFa@MeSFor 71 Xouke.0Orhél Baghfief pAREEYI
nmet hacryl ate, 20 parts of . |

separated from aqueous phase was washed with deionized
water twice and distilled in vacuo at about 150 Pa to reﬁove
water with xylene azoetropically. 20 parts of xylene was
added again to the residue whereupon Varnish E having an
aldehyde concentration of 0.15'mol/1009 was obtained.
Production Example 8

The same flask as used in Production Example 1 was
charged with 95 parts of xyléne.and maintained at 100 °C . To
this was added dropwise a mikture of 55 parts of the
monomer produced in Productidn Example 4, 35 parts of methyl
methacrylate, 10 parts of n-butyl acrylate and 1.3 parts of
2,2'—azobisisobﬁtjrdnitrile over 4 hours. After 30 minutes,
a mixture of 5 parts of xylene and 0.5 parts of 2,2'-
azobisisobutyronitrile was added dropwise over 30 miﬁutes
and the reaction mixture maintained at the same temperature
for additional 90 minutes to obtain Varnish F.
Production Example 9

The same flask as used in Production Example 1 was
charged with'95 parts of xylene and maintained at 100 °C . To
this was added drquise a mixture of 55 pafts of the

monomer produced in Production Example 5, 45 parts of methyl



styrene, 14 parts.of n-butyl nethacrylate and 1.4 parts of

2,2 - azob|5|sobutyron|trlle over 5 hours. After 30 mnutes, a mxture of 5
parts of xylene and 0.2 parts of 2,2'- azo@iaisdbutyronitrile was added
dropwi se over 30 m nutes and the reaction m xture mai ntained at the sane
t-enmperdture for 90 mnutes. The reaction nmixture was conbined with 200
parts of 1 N hydrochloric acid and stirred at roomtenperature for 2 hours.
Then organi c phase was separated from aqueous phase, washed w th deioni zed

water tw ce, amdtHadrylaad iadhd/aco pairtabest 2120 -Baobesieabueyrahet rieh
xyl ene azeotropically. 20 parts of xylene was added again to the residue

wher eupon Var nicsferD ha6uis .anfledeudaigoresnt hanigtuet 8£15Mphri@0gswas
obt ai ned. Production Exanple 7 The sanme flask as used in Production Exanple

1 was charged \Mytlfkn%apﬁitcﬁ. VfpaptsLE 2nQ '3%2zRBS sobuy¥oRikriie was
met hyl -1, 3-di oxane (i.e. acrolein 1, 3-propanediol acetal) and 25 parts of

vi nyl acetate a%@%d'ﬂ%ﬁpﬁfﬁgﬂﬁb%hUBQ WanuERRt adla eBel eebbEionTRikBUEeVAS
added dropwi se a m xture of 30 parts of nethyl nethacrylate, 10 parts of

2- et hyl hexyl agfailmi8 e ak THRAdaneOft ehpe rad i@l Io%OQaHX'EQBhElll be over 5
hours. After 30 mnutes, a mxture of 5 parts of xylene and 0.2 parts of
2,2'-azob|S|somgdugyytﬁdldbﬂgﬁl&@@ﬁi@ﬁ@gMﬁse
Production Example 10
A flask equipped with a s£irrer, nitrogen gas tube and
decanter was charged.with 100 parts of Varnish A and 12
parts of p-decylaniline. This solution was refluxed at about
130°C for 3 hours while distilling off water to produce
Varnish H.
Production Example 11
Analogous to Production Example 10, Varnish I was
obtained froﬁ 100 parts of Varnish B and 9 parts of
aniline.
Production Example 12
Analogous to Production Example 10, Varnish J was
obtained from 100 parts of Varnish B and 17 parts of
dodecylamine..
Production Example 13
Analogous to Production Example 10, Varnish K was
obtained from 100 parts of Varnish E and 43 parts of p-

nonylaniline,

Production Example 14



13 'over 30 minutes and the reaction mixture maintained at the sane
tenper&ture for 90 mnutes. The reaction nixture was conbi ned with 300
parts of 1 N hydrochloric acid and stirredjyat roomtenperature for 2 hours.
Then or.,gani ¢ phase separated from aqueous phase was washed w th dei oni zed
water twice and distilled in vacuo at about 150 Pa to remove water with

xyl ene azoetropically. 20 parts of xylene was added again to the residue
wher eupon Varni sh E havi ng an al dehyde concentration of 0.15 nol/100g was

obt ai ned. Producti oRnB1agpue 8olPeoddbRibhagkamplsed, i valkoghctiwas Exanpl e
1 was charged with 95 parts of xylene and maintained at 100 [err]C . To

this was addedo@&@&w@aeféomi4bur?a9E555fpeakaisﬁ thenaop9npsares ogecpd in
Production Exanple 4, 35 parts of nmethyl nmethacrylate, 10 parts of n-butyl

acrylate and 1g3cRa%NLS 19he2, 2' - azobi si sobutyronitrile over 4 hours. After
30 mnutes, a mxfure of 5 parts of xylene and 0.5 parts of 2,2'-

azobi si sobut yr eRiglahichs o Exadpad dsopwi se over 30 mnutes and the reaction
m xture mai ntai ned at the sanme tenperature for additional 90 minutes to
obtain Varnish F. Paedueloes E¥aBRbAuBtion Example 10, Varnish M was
obtained from 100 parts of Varnish D and 27 parts of
oleylamine.
Production Example 16
Production Example 9 was followed except that a monomer
mixture of 75 parts of 4-vinylbenzylideneaniline and 25
parts of methyl methacryalte was used. Varnish N was
obtained.
Production Example 17
Production Example 9 was followed except that a monomer
mixture of 85 parts of N-(4—§iny1benzylidene)—4-n—-
octylaniline and 15 parts of methyl methacryalte was used.
Varnish O was obtained.
Production Example 18
" Production Example 9 was followed except that a monomer
mixture of 85 parts of a condensate of diacetoneacrylamide
with laurylamine and 15 parts of methyl methacryalte was
used. Varnish P was obtainea.
Production Example 19
Production Example -9 was followed except that a monomer

mizxture of 80 parts of N-(4-vinylbenzylidene)laurylamine



The same flask as 'used in Production Exanple 1 was charged with 95 parts of
xyl-ene”and nmaintained at 100 [err]C . To this was added dropw se a m xture
of 55 parts of the nononer produced in Progugtion Exanple 5, 45 parts of
met hyl . 14 nethacrylate and 1.3 parts of 2,2'-azobisisobutyronitrile over
4 hours. After 30 mnutes, a mxture of 5 parts of xylene and 0.2 parts of
2,2' -azobi si sobutyronitrile was added dropw se over 30 m nutes and the
reaction m xture mai ntained at the sane tenperature for additional 90
“mnutes to obtaha Yor paghsCorPnedHgli natEXarPhetdOwasfhosk. evlat pPERl QM k&s a
stirrer, nitrogen gas tube and decanter was charged with 100 parts of
Varni sh A and §3tRanhka.of p-decylaniline. This solution was refluxed at
about 130[err]C for 3 hours while distilling off water to produce Varnish
H. Production pxage! eotkuiaakegous to Production Exanple 10, Varnish | was
obtained from TO0parts of Varnish B and 9 parts of aniline.

Examples 1-30 and Comparative Examples 1-4
Materials shown in Tables 1-4 were thoroughly mixed in

a disperser to obtain paints for testing.



Producti on- Exanpl e 12 Anal ogous to Producti on Exanple 10, Varnish J was
obt ai ned from 100 parts of Varnish B and 17 parts of dodecyl ami ne.
Production Exanple 13 Anal ogous to Pr odygti on Exanple 10, Varnish K was
obt ai ned from 100 parts of Varnish E and 43 parts of p- nonylaniline.

Pr oduct’ on Exanple 14 15 Anal ogous to Production Exanple 10, Varnish L

was obtained from 100 parts of Varnish C and 23 parts of p- decylaniline.
Producti on Exanpl e 15 Anal ogous to Producti on Exanple 10, Varni sh M was
obt ai ned from 100 parts of Varnish D an@l 27 parts of ol eyl am ne. Production
Exanpl e 16 Prloducti on Exanple 9 was fol |owed except that a nonomer m xtufe
of 75 parts df 4-vinyl benzylideneanilige¢ and 25 parts of nethyl . M
met hacryal t et|was used. Varnish N was
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obt-ai ned.. "Productton Exanple 17 Production Exanple 9 was foll owed except
that -anononer. m xture of 85 parts of N-(4-vinylbenzylidene)-4-n-

octyl anil-ine and 15 parts of nethyl nethacryalte was used. Varnish O was
obtai ned. Production Exanple 18 Production Exanple 9 was foll owed except
that a nononer mixture of 85 parts of d8condensate of diacetoneacryl an de
with laurylam ne and 15 parts of nethyl nethacryalte was used. Varnish P
was obt ai ned. Production Exanple 19 Production Exanple 9 was foll owed
except that a nononmer m xture of 80 parts of

N- (4-vi nyl benzyl i dene) | auryl am ne 16 and 20 parts of nethyl nethacryalte
was used. Varnish Q was obtained. Paint Fornul ati on Exanples 1-30 and
Conpar ati ve Exanples 1-4 Materials shown in Tables 1-4 were thoroughly

m xed in a disperser to obtain paints for testing.
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17 [err] -~ 18 [err] 19 Remarks in Table 2: 1)

2,4,6-trichl or-ophenyl mal eimde in Ex. 16 and 18. 2) diiodonethyl p-tolyl
sulfone in Ex. 15. 3) zinc 2-pyridinethiolylgoxide in Ex. 13 and 17. 4)
N, N' - di et hyl di chl orophenylurea in Ex. 14 5) 5 parts of 3) and 3 parts of
2) in Ex. 19. 6) 3 parts of 3), 3 parts of 2) and 2 parts of 4) in Ex. 22.

Remarks in Table 2:

1) 2,4,6-trichlorophenylmaleimide in Ex. 16 and 18.
2) diiodomethyl p-tolyl sulfbné in Ex. 15.

3) zinc 2-pyridinethiol—1—oxidé in Ex. 13 and 17.
4) N,N;—dimethyldichloropheﬁjlurea in Ex. 14

5) 5 parts of 3) and 3 parts of 2) in Ex. 19.

6) 3 parts of 3), 3 parts of 2) and 2 parts of 4) in Ex. 22.



20 Terr] -~ 21 Table 4 COVPARATI VE EXAMPLES Material, parts 1

2 < 3 -4 chlori-nated rubber 40 25 15 organotin

cqQpol yrmer[err] 40 Ti

5 .5 5 CQuO 15 20 15 ZnO

5 5 5 talc 20 5 WNVrosin
5 15 DOP 3 3 5 col | oi dal
silica 3 3 4 3 n- but anol 2 3
3 3 xyl ene 55 34 30 19 1) tributyltin

met hacryl at e(55) -met hyl nethacrylate (45) copolyner, 50 % solution in
xyl ene.
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22 Antifouling Test Coating conposition of Exanples 1-30 and Conparative
Exanpl es 1-4 were each applied on a steel plate (9 x 28 cmsize) to a dry
fil'm'thickness of about 150 microns. The spabgtrate steel plate had been
previously surface treated with sand bl asting and then coated with a

goal tar-epoxy prinmer. Separately, Varnish F-Varnish Q were each applied on
a polyvinyl chloride plate (9 x 28 cmsize) to a dry filmthickness of
about 100 m crons. The resulting speci nens were soaked in the sea near
Research Labor gi@nieeg of N ppon Paint Co. Ltd. at Tamano, Ckayama, Japan.
The antifoul i ng-property of these specinens were evaluated in terns of %
fouled area with nmarine organisns.wth tine. The results are shown in Table
5 and Tabl e 6. 2 3 Table 5. Antifouling Test Tine, nonth

COMPARATIVE EXAMPLES

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

organotin copolymer?’ 40
TiO, 5 5 5
Cu0 15 20 15
Zno | 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.
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Cgating cogpositiog of Examgles 1-308and Comgarative

Exampl%s 1-4 wége each 8pplied og a steelgplate (g X 28 cm
size) o a dry @i1m thiBkness ofQabout 158 micronf. The
0 0 -0 0 0 0

substﬁ%te steelgplate h%d been_pgeviouslyosurface8treated

with %%nd blastgng and ghen coatgd with a

- 0 0 0 0
prlmer0 0 0 0

S paratelyO Varnishi F-Varnigh Q were
d

coaltaragpoxy

0
0

0
0
5
0
0
0
0
0
0
0
0
0
each apglled on g

CQOO0OOO0O0OO0

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,
Okayama, Japan. The antifouling property of these specimens
were evaluated ih terms of % fouled area with marine
organisms. with time. The results are shown in Table 5 and

Table 6.
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24 ) "0 0 -0 0 0 0 0
25 « 7 0 0 0 -0 0 0 0
26 0 0 0 0 9 30 0 0
27 , 0 0 0 0 0 0 0
28 0 0 0 0 0 0 0
.29 0 0 0 0 0 0 0
30 0 0 0 0 _ 0 0 0
Conp.1 30 100 100 Tablel®Q antifdR@ing TEER 100
Conp. 2 30 70 100 100 T00 100
Conp.3 10 40 80  1QRe, month0O 100 100
Conp. 4 0 192 0 0 0 0
2 4 Table 6 Antigyg.i ng 1Test B nme, rgont hidarni 33 24 1390 38
12 1 27 39 36—F 9]
0 0 10 o -0 ¢ 0 G o 00 o 0 o Oo
0 0 20 o OH 0o O @ 00 o Oo
0 0 351 o © 0o 0 o Op 00 o 0o
0 0J 4 0 o @ 00 o Oo 00 o 0o
0K s 0 o Oo 00 0 Oo 00 o Oo
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
21 0 0 0 0 0 0 0 0
22 0 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0 0
26 0 0 0 ] 0 0 0 0
27 0 0 0 0 0 0 0 0
28 0 0 0 0 0 0 0 0
29 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0
Comp.1 30 100 100 100 100 100 100 100
Comp.2 5 30 70 100 100 100 100 100
Comp.3 10 40 80 100 100 100 100 100
Comp. 4 0 0 0 0 0 0 0 0




L - -0 -0 0 0 0 0 10 20 M
0, -+.0 0 0 0 0 0 5N 0
0 0 0 0 0 2 8 0O 0 0
0 0 0 0 0 oOP - 0 0 0
0 0 0 0 0Q 0 0 0 0
0 0 0 0 25 Fil m Consunption Test Coating

conposi tions of Exanpl es and Conparative Exanples as well as Varnish
F-Varni sh Q were each appli edrampianeacankii€ondshg dese having a diameter of
35 cmto a dry filmthi cknesSs of apout 100 mcrons. Then the coated discs
were continuously rotated in the sea water at 18-23 [err]C for 12 nonths at
a circunfential speed of 25 knots. The fiilme,casagrpti on rate was eval uat ed
internms of the difference™ertween the initial 11T mtihi CKness and the

remai ni ng film tfarGler@ss wiith tizme. Bhe ragul tsi1are shewn i g9Tabl 867 and
Tabl e 8.

F 0 0 0 0 0 0 0 0
G 0 0 0 0 0 0 0 0
H 0 0 0 0 0 0 0 5
I 0 0 0 0 0 0 0 0
J 0 0 0 0 0 0 0 0
K 0 0 0 0 0 0 0 0
L 0 0 0 0 0 0 10 20
M 0 0 0 0 0 0 0 5
N 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
P 0 0 0o 0 0 0 0 0




26 Table 7. Film Consunption Test Consuned filmthickness, [err] m Exam

1 non: = 3 non. 6 non. 12 nmon. 1° . 12 26 42
68 2 8 19 32 95 583 10 22
34 ) 50 4 5 12 21 34 5 14
22 41 75 6 12 24. 38 62 7

13 22 37 60 8 11 22 35

55 9 10 18 25 48 10 14

24 45 Film Coiwsulption Test 11 21 37 58 12
15 ' 24 744 6513 13 22 32

52 14 11Coati%§:%%mposition%sof Exampiésland Comgarati$3

24 42 60 1 8 14 3 34 17
12 20 gxample¥ as well ¥s Marnish F-vVarni®h Q werel@ach applidd on
43 19 17 19 33 5628 il

19 31 an acrf%%c resin disc having a diameter of 35 cm to a dry

film thickness of about 100 microns. Theh the coated discs
were continuously rotated in the sea water at 18-23 °C 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 resultslare shown in Table 7 and

Table 8.



21 - O 16 26 44 71 22 18 30
48 . . 7. 78 23 8 18 28 48 24
10 19 32 49 25 2 6 10 21 38
55 26 12 19 35 65 27 10
20 ) 36 52 28 : 12 28 42 64 29
10 20 31 55 30 11 19 34
58 Conmp. 1 <5 : <5 <5 <5 Conp. 2 <5
<5 <5 <5 Conp. 3 Table 7. ¥ilm Consdfption Mesti| m Conp. 4
12 22 38 69 27 Tapte ST—FTFHTCDHSUWpTion Test
Consuned filmthickness, [err] m Varnish 1 non. 3 non. 6 non.
12 mon. F 6 10 consumek3film thickBe®s, 4 m 7
10 12 22 H <5 6 8 14
Exam. 1 mon. 3 mon. 6 mon. 12 mon.
1 12 26 42 68
2 8 19 32 58
3 10 22 34 50
4 5 12 21 34
5 14 22 41 75
6 12 24 38 62
7 13 22 37 60
8 11 22 35 55
9 10 18 25 48
10 14 24 45 67
11 11 21 37 58
12 15 24 44 65
13 13 22 32 52
14 11 19 28 44
15 13 24 42 60
16 8 14 23 34
17 12 20 32 51
18 9 16 27 43
19 12 19 33 56
20 11 19 31 55
21 16 26 44 71
22 18 30 48 78
23 8 18 28 48
24 10 19 32 49
25 10 21 38 55
26 12 19 35 65
27 10 20 36 52
28 12 28 42 64
29 10 20 31 55
30 11 19 34 58
Comp.1l <5 <5 <5 <5
Comp. 2 <5 <5 <5 <5
Comp.3 5 20 no film
Comp.4 12 22 38 69




I - 7 - 11 18 23 J 6 8

12 - 7. 18 K - 6 7 10 16 L

6- 9 11 17 M 9 7 7 8 10

18 N 6 11 19 24 0 6 10
15 18 P 8 - 12 18 26 Q

6 10 18 23 28 The above test results denpnstrate

that the resin and antifouling paint of the present invention exhibited

satisfactory self-polishing perfomnee WiiiGh dohstdRadcablresio that of the
organotin pol yner-based paint—ﬁ+—€bﬂpafaf+V€ré§aﬂrﬁ§E¥T————ie—CLAINB 1. A
vehicle resin for antifouling paints conprising a

Consumed film thickness, gm

Varnish 1 mon. 3 mon. 6 mon. 12 mon.
F 6 10 13 28
‘G 7 10 12 22
H <5 6 8 14
I 7 11 . 18 23
J 6 8 12 13
K 6 7 10 16
L 6 9 1i 17
M 7 8 10 18
N 6 11 19 24
0] 6 10 15 18
P 8 12 18 26

Q 6 10 18 23




vi nyl polyher havi'rng a plurality of primary am ne-carryi ng pendant groups
i.n t he*nol ecul e, said primary amne being bound to said pendant group by
the dehydration-condensation reaction w thgagcarbonyl group on the pendant
gr oup. 2. The vehicle resin of Caim1l wherein said primary amne is an
aromatic primary amne. 3. The vehicle resin of Claim2 wherein said
aromatic prinmary amne is aniline, toluidine, xylidine, p-n- hexylaniline,
p-n-octylaniline, p-nonylaniline or p- dodecylaniline. 4. The vehicle resin

of Claim1 wherein sgidl {Ydv@re AN U1 AHHdntdEte Yhadl ttméclr'e%lw lapRr y
am ne having 6 or nore carbon atons. 5. The vehicle resin of Caim4

wherei n the al iphaftsu OfnglpLMfd e pJHé@ﬁés%’Ht”%dv%n‘%‘i&' *FMAS4 tegt yl am ne,
decyl am ne, |aurylam ne, stearylam ne, ol eylam ne or cycl ohexylam ne. 6.

The vehicle re%&péféé@dfgolsé/m;%ﬂsﬁaﬁ \HeBFo RINEEEWHIRN 1S 2oRipai-albiily
of primary am ne-bound carbonyl groups is produced by reacting a primnary

amne with a vigylepp! Yee e i Vd figh o tol i g 1 yime rQfp S0 YAk In +9 03U Rom@Riraith g
pendant groups. 7. The vehicle resin of "Claim®6 wherein said viny

Example 4.



30 pol ymer'-having~a pturatity of carbonyl groups-containing pendant groups

ks a'edpoly earing an al dehyde orrketo; Vi nyl
manomar copmmmlmzlmmiw&gw th. 8. The ygehgicle L é‘PrPWf‘-’ (ngégﬁ wher ei n
sa r J

menoner earing an @l de or keto group is jcrol BERLAWRL hacrdl ei n,
crot onal dehyde, ci nnanal dehyde 4-vi nyl benzal dehyde or N
(2-acetyl -1, 1-di nethyl ethyl)acrylam-de. 9. The vehicle resin of Caiml
wherein said vinyl polymer having a plurality of primary am ne-bound
pendant groups is produced by copol yneri zioxgmsdehydrati on- condensati on
reaction product between a carbonyl group- containing nononmer and a primary
amne with a nononeri cqpoleiidle A Lind FRyrewidtifold inbhadakisc cempedisingf a
Claim 9 wherein said dehydrati on-condensation product is a Schiff base of
an al dehyde gr opImED NG YWy HEBAGTEra W Tdt d1he: y lo fTeir mavtiyn @mdh ed cla@triyifinge
of a keto group-containing nonomer with the primary amne. 11. The vehicle
resin of C ai mgéhddiet &f foipd diral ehed itel eu kst Gagidopr-icaityaiaming bedoer is
acrol ein, nethacrol ein,

bound to said pendant group by the dehydration-condensation

reaction with a carbonyl group on the pendant group.

2. The vehicle resin of Claim 1 wherein said primary
amine is an aromatic primary amine.

3. The vehicle resin of Claim 2 wherein said aromatic
primary amine is aniline, toluidine, xylidine, p-n-
hexylaniline, p-n-octylaniline, p-nonylaniline or p-
dodecylaniline.

4, The vehicle resin of Claim 1 wherein said primary
amine is an aliphatic or alicyclic ﬁrimary amine having 6 or
more carbon atoms.

5. The vehicle resin pf Claim 4 wherein.the aliphatic
or alicyclic primary amine is hexylamine, octyiamine,
decylamine, laurylamine, stearylamine, oleylamine or
cyclohexylamine.

6. The vehicle resin of Claim 1 wherein said vinyl
polymer having a plurality of primary amine-bound carbonyl
groups is produced by reacting a primary amine with a vinyl
polymer having a plurality of carbonyl group-containing
pendant groups.

7. The vehicle resin of Claim 6 wherein said vinyl
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cr ot onal dehyt 4-vi nyl benzal dehyde or N-(2-

gbﬂa | am de. 12. The vehicle resin of Cdaim1l

acetyl~1, 1-di m

wherein said @ ing a plural gty of eal] d
pendanL 31 graup nmber average nnlecupﬂyggﬂ%%§?% BF@% 2,000
to 100, 000. 13. The vehicle resin of Claim1 wher ymer

having a plurality of primary am ne-bound pendant groups has an am ne
bound- car bonyl group concentration of from0.01 to 1.5 nol/100g. 14. A

sel f-pol i shi ng RaigHe CHBRIY NP giG AM8hiyC 0T rctasclbtangfl gReupk- @oalta&nln§3 at
| east one antifouling agent "and 'an organi ¢ sol vent

pendant groups is a copolymer of a monomer bearing an

aldehyde or keto group and a vinyl monomer copolymerizable
therewith.

8. The vehicle resin of.Claim 7 wherein said monomer
bearing an aldehyde or keto group_is acrolein, methacrolein,
crotonaldehyde, cinnamaldehyde, 4-vinylbenzaldehyde or N-
(2-acetyl-1,1-dimethylethyl)acrylamide.

9, The vehicle resin of Claim 1 wherein said vinyl
polymer having a plurélity gf primary amine-bound pendant
groups is produced by copolymerizing a dehydration-
condensation reaction produét between a carbonyl group-
containing mbnomer and a primary amine with a monomer
copolymerizable therewith,.

10. The vehicle resin of Claim 9 wherein said
dehydration-condensation product is a Schiff base of an
aldehyde group-contaiﬁing monomer with thg primary amine or
a ketimine of a keto group-containing monomer with the
primary amine.

11; The vehicle resin of Claim 10 wherein said aldehyde
or keto group-containing monomer is acrolein, methacrolein,
crotonaldehyde, cinnamaldehyde, 4-vinylbenzaldehyde or N-(2-
acetyl-1l,1-dimethylethyl)acrylamide.

12. The vehicle resin of Claim 1 wherein said vinyl

polymer having a plurality of primary amine-bound pendant
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groups has an number average-molecular weight of from 2,000
to 100,000.

13. The vehicle resin of Claim 1 wherein said vinyl
polymer having a plurality of primary amine-bound pendant
groups has an amine bound-carbonyl group concentration of
from 0.01 to 1.5 mol/100g.

14. A self-polishing paint comprising the vehicle resin
of one of Claims 1-13, at leésf one antifouling agent and an

organic solvent.
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