- ANTI FOULI NG PAI NT COWPCOSI TI ON The present I.nvention relates to an
antifouling paint conposition which exhibits an abrasion property in sea
water, Mre particularly, the present invention relates to a paint
conposition whi ch contains no organotin and scarcely forns a skel eton |ayer
and which is capable of formng a coating film having an al ways active
antifouling surface at its surface |layer. Various marine- organi sms settle
on the surface of exterior plates at the bottons of shi ps, marine
structures or -fishing nets |ocated bel ow the sea water surface. This
creates problens such that in the case of ships, efficient operation wll
t hereby be hindered, and in the case of marine structures or fishing nets,
the useful life mkll t hereby be substantially shortened. As a neasure to
cope with such problens, it is common to enpl oy underwat er anti fouling
pai nts containing various antifouling agents. Typical conventi onal
antifouling paints include, for -2- exanple, an insoluble matrix type
anti foul i ng paint '

.y -1 -

ANTIFOULING PAINT COMPOSITION

The present invention relates to aplantifouling paint
composition which exhibits an abrasion property in sea
water. More particularly, the present invention relates
to a paint cémpesition which contains no organotin and
ecarcely forms a skeleton léyef and which is capable of
forming a coating f£ilm having én always active
antifouling surface at its surface layer. |

Various marine-organisms settle on the surface of
exterior plates at the bottoms of ships, marine
structures or fishing nets located below the.sea waﬁer.
surface. This creates problems such that in the case of
ships, efficient operation will thereby be hindered, and
in the case of marine structures or fishing nets, the
useful life will thereby be substantially shortened. As
a measure to cope with such pfoblems, it is common to
employ underwater antlfoullng paints contalnlng various
antlfoullng agents.

Typical conventional antifouling paints include, for



having an antifouling agent incarporated to a vehicle conponent- conpri sing
a resin such as a vinyl resin, an al kyd resi-n or chlorinated rubber, which
is insoluble in sea water, and rosin, and a soluble matrix type antifouling
‘pai nt containing, as a vehicle conponent, a copolyner conprising, as a
constituting conmponent, a triorganotin-containing -nononmer which gradualtly
under goes hydrolysis in sea water, .and hWad mg. an antifoul i ng agent
-incorporated, as the case requires. However, with the i:nsoluble mtrix type
antifoul i ng paieampllieGh ans ideoilghie matpikvigeeanniidouiliggephéats by

di ssolution of the antifouling agent .together -with rosin in sea water,

const ant ant i f tuaviimgy aff eritd fiowliag agenpeincdrpbraiced tananvehbelexpect ed.
Besi des, after dissolution of rosin and the antifouling agent, the resin
conponent i nsolcgiponents compatising &l resdini sugh asceaviinyLlf FEMLANd3AR | |
form a skeleton structure. Thus, it has a drawback that especially wjen it .
i's used for-shiaggkyd resin ar ehdloriagtedasudber -t Weichbadéd 1§§Pf1§§ievm'lf‘h t he
sea water increases to reduce the speed or tq increase. the costs for the
fuel . Further, S@feMatety Bah r9f18ddPCoRaPOd RMSaFR RS “WREN a fresh

antifouling coatin terial ,is coated Qn the old coating filmremining:
after elution @Ptﬁ%ﬁu RGN DGR LDGat Blg 3f VP ;& component, a

copoiymer comprising, as a constituting component, a
triorganotin—conéaining monomer which gradually undergoes
hydrolysis in sea water, and having an antifouling agent
incorporated, as the case requires.

However, with the insolubie matrix type antifouling
paint which is designed to provide antifouling effects by
dissolution of the antifouling agent together with rosin
in sea water, constant antifouling effects for a long
period of time can not be expected. Besides, after
dissolution of rosin and the antifouling agent, the resin
component insoluble in sea water will remain as a coating
film ana will form a skeleton structure. Thus, it has a
drawback that especially when it is used for ships, the
frictional resistance of the coated surface with the sea
water increases to reduce the speed or to increase the
costs for the fuel. Further, there has been an
additional drawback that when a f;esh antifouling coating
.material is coated on the 0ld coating £ilm remaining |
after elution of e.g. rosin, if the old coating £ilm has
a skeleton structure, the adhesion or the recoating

property tends to be poor, and peeling is likely to



a skeleton structure, the adhesion or the recoating property tends to be
poor,* and peeling is likely to -3 occur. On-the other hand, the

above- nenti oned soluble matrix type antifouling paint has problens fromthe
vi:ewpoi nt -of hygienic safety and protection of environnment since it '
contains an organotin conponent, although it has adequate antifouling
‘effects. Further, as an internediate type3pbstween the above- nmentioned two
~paints, an antifouling paint has recently been devel oped which contains, as
~vehi cl e conponeetar.a bDyndtheyothee hahdesthe absve-merdtaonatdesolubdéubl e
resin without using an organetin-containing resin (Japanese Exam ned Pat ent
Publ i cati on Nomat@3@lty9el aatdfdapangspainexhasnpdobienat £rabl thati on No.
23020/ 1992). Waen this antifouling paint contains, as vehicle conponents, a
si ngl e condens¥iewppiak ofyhygdevichsafekidcand REplechaanacfat er-insol ubl e
resin, it makes a paint excell-ent fromthe viewoint of hygienic safety and .
protection of BRYLEORRERE, Sinfeitt cOBEAARAS2R0OEIZRABLANCORBRABSBE, it has

a drawback that since a water-insoluble resin is -
although it has adequate antifouling effects.

Further, as an intermediate type between the above-
mentioned two paints, an antifouling pain£ has récently
been. developed which contains, as vehicle components, a

" hydrolyzable polyester resin and a water-insoluble resin
without using an organotin-containing resin (Japangsé
Examined Patent Publication No. 46501/1§91 and Japanese
Unexamined Patent Publication No. 23020/1992). When this
antifouling paint contains,-as vehicle components, a
single condensate of an oxyacid such as lactic acid, and
a water-insbluble resin, it makes a paint excellent from
the viewpoint of hygienic safety and protection of
environment, since it contains no organotin. However, it
has a drawback that since a water—-insoluble resin is
used, the resin component insoluble in sea water will
remain and will form a skeleton structure, in the same
manner as the above-mentioned insoluble matrix-type
antifouling paint.

It is an objec£ of the present invention to overcome
the above described drawbacks of conventional antifouling
paints and to provide a paint composition which is
capable of effectively prevehting settlément of various

marine-organisms on the surface of exterior plates at the



used, the resin conponent insoluble in sea water will remin and wi | | form
a skeleton structure, in the sane manner as the above-nentioned insol uble
matrix-type antifouling paint. It is an object of the present invention to
overcone the above described drawbacks of conventional antifouling paints
and to provide a paint conposition which is capable of effectively
preventing settlenent of various narine?oﬁganisns on the surf.ace of
exterior plates at the. -4- bottons of ships, marine:.structures or
fishing nets |bottemsbefoshibps, sear iné estsuctwces éorfishimy meyd od of tine
and which at the sane time is excellent fromthe viewpoint -of hygienic
saf ety and prolecated bélewvthenseatwatiée purface, i foem ckondgperx omhdt ed
a study to overcone the above-nentioned drawbacks and as a result have
found that by témagaadcehighnatpblefsameipire istexcellrnt vfron dchdbtain a
coating conposition which _contains no organotin and whjch is capabl e of
form ng a coat VAGYPPLRF QRchegierie sabetnand pretrepkn dfich is in

: environment.

The present inventors have conducted a study to
overcome the above—mentiéned drawbacks and as a result
have. £ound that by using a certain specific binder, it is
possible to obtain a coating composition which contains
no-orgénotin and which is capable of forming a coating
film, whereby the coating film surface which is in
contact with sea water will gradually partially'disso;ve
and will be abraded by sea water so that a skeleton layer
is scarcely formed, or even when formed, it will be a
very thin skeleton layer, and accordingly an active
antifouling surface will always be present at the surface
layer, whereby the coating £ilm will have an antifouling
property for a long period of time and a good recoating
property and is excellent in hygienic safety and
protection of environment. The present invention has
been accomplished on the basis of this discovery.

Thus, the present invention provides an antifouling
paint composition containing, as a binder, a mixture
comprising (A) from 20 to 80-wt% of a water-insoluble and
hydrophobic acrylic resin having a glaés transition
temperature of from -50 to 0°C and (B) from 80 to 20 wtg

of a metal salt of rosin.



contact with sea water wll gradually partially dissolve and wll be
abraded by sea water so that- a skeleton | ayer is-scarcely forned;. or even
when fornmed, it will be a very thin skeleton layer, and accordi ngly an
active antifouling surface wi'll always be present at the surface layer,
whereby the coating filmw /!l have an antifouling property for a long
period of time and a good recoatlng properdy-and is excellent in hygienic
safety and protection of environnent. The-present invention has been

acconpl i shed on t hendiasi en@fpidiéntli Spmet don TiSL Bl @sadd i myention
provi des an antifouling pain % conposition containing, as a binder, a

m xture conpri sdeai1) from 20 to 80 wt % of a water-insol uble and
hydr ophobi c acrylic resin having-a glass transition tenperature of from-50
to O[err]C and (B) Tn@raéiﬂylnc 20e s 0 (X) acdims*.taitlslairtg dfhe dsimder of Sthdlow,
the present invention will be described in detail. The acrylic resin (A)
constituting t t‘maikntndmmmjsIttne:rpaumtttm)rpme:nﬁ)nmifertﬁwmr dee @ wal:\aa:r'rt i on,
's a water- insoluble and hydrophobic acrylic resin haVing a glass
transition temperature (hereinafter referred to simply as
"Tg") of from -50 to 0°c; preferably from -30 to -10°C.
-.IE_Tg is lower than the above range, the coating £ilm
tends to be.readily abraded, whereby an antifouling
property for a long period of time can hardly be
expected. On the other hand, if it is too high, the
flexibility or the like of the coating film decreases, .
the coating film tends to be hardly abraded, and a
skeleton layer isllikely to form, such being undesirable.

The acfylic resin (A) is the one obtained by
selecting and combining polymerizable unsaturated
monomers so that the resulting resin will have a Tg
within the above range and will be water-insoluble and
hydrophobic and copolymerizing the mixture, for example,
at a temperature of from 80 to 180°C for from 2 to 10
hours in the presence of a radical polymerization
initiator.

As such polymerizable unsaturated monomers, monomers
represented by the formula CH,=C(R)-COOR' wherein R is
hydrogen or a méthyl group, and R' is a‘C,___]_a alkyl group
or cycloalkyl group, or mixtures comprising such monomers

as the main components, are preferred.



i nsol ubl e and hydrophobic acrylic resin having a glass transition- -
tenperature (hereinafter referred to sinply: as “Tg") of from-50 to
Of[err}C, preferably from-30 to -10[err]C. If.Tg is |ower than the above
range, the coating filmtends to be readily abraded, whereby an antifouling
property for a long period of time can hardly be expected On the ot her
hand, if it-is too high, the flexibility-o® the |ike of the coating film
decreases the coating filmtends to be hardly abraded, -and a skeleton -
| ayer is i kel y to Mhempoiyme rieiabdeungdeaituzhited iﬁbﬁoﬁéﬁ:)ﬂ kepcesented) bys
t he one obtained by sel ecting:and conbi ning polynerizable unsaturated - -
monomer s so t hatheheboeeulformglacsnoludel Baveeazample) thethybe above range .
and wi ||l be water-insoluble and hydrophobi ¢ and copol yneri zing the m xture, _
for exanple, at(@metBiperylate,otthydm(dethpaesplate} nfpropydbm2 to 10
hours in the presence of a radical polynerization initiator. As such
pol yneri zabl e uh@&tbﬁé?éﬁlﬁﬁﬁmnéﬁ@PrﬁDEénémgthé9¢é¥bht%d nybukelfornul a

CH2=C(R) - COOR wherein R is drogen or "a nethyl group, and R is a [err]
al kyl group or &96FB&PE§V1§FSMplSBP“ﬁY%t&WﬁEhééﬁﬁYlétﬁg seEk-Pwkvhers as

t he mai n conponent are fer
| p ? gh)acrygag —ethylhexyl (meth)acrylate, octyl

(meth)acrylate, lauryl (meth)acrylate, stearyl
(methyacrylate, cyclohexyl (meth)acrylate, tert-
butylcyclohexyl (meth)acrylate, cyclooctyl
(meth)acrylate, and“cyclododecyl (meth)acrylate.

In addition to such polymerizaﬁle unsaturated
monomers of the above formula, aromatic monomers such as
styrene and vinyl toluene, vinyl ester monomers such as
vinyl acetate and vinyl pivalate, vinyl ether monomers
such as ethyl vinyl ether and isobutyl vinyl ether,
olefin monomers such as ethylene and propylene,
(meth)acrylonitrile, vinyl chloride, and vinyl fluoride
may; for example, be used as monomers.

A monomer hawving a hydrophilic functional group such
as a hydroxyl group or a carboxyl group is not suitable,
since the resulting acrylic resin tends to be hydrophilic
and the antifouling property for a long period of time
tends to be poor. Accordingly, even if such a monomer is
used, its amount should be at most 5 wts.

The acrylic resin (A) preferably hes a weight average
molecular weight of from 2,000 to 100,000, more
preferably from 5,000 to 50,000, in order to obtain a



- 6-. The ponnerizabIe unsat urated nonomers represented by the above fornula .
include, for exanple, nmethyl (meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, isopropyl (meth)acrylate, n-butyl (nmeth)acrylate, isobutyl
(meth)acrylate, tert-butyl (meth)acrylate, 2-ethylhexyl (nmeth)acrylate,
octyl (nmeth)acrylate, lauryl (neth)acrylate, stearyl (neth)acrylate,
cycl ohexyl (meth)acrylate, tert- butylcyclZoffexyl (meth)acrylate, cycl ooctyl
“(meth)acrylate, and cycl ododecyl (meth)acrylate. In addition to such
pol ynmeri zabl e smeathr abattimgndidmsestelbentbdsevioiousaphasboali gndononer s
such as styrene and vinyl toluene, vi.nyl ester nonomers such as vinyl
‘acetate and vi aiempicad| prepevicagk.et her nononers such as ethyl vinyl ether
and isobutyl. vinyl ether, olefin mnoners such as ethyl ene and propyl ene,
(et h)acryl oni tri| &hevimegrlcgadti @6, rasdnvi(By| cohebitubingytheobiadenpl e,
be used as mononers. A nononer having a:hydrophilic functional group such -
as a hydroxyl gfotifeoPaintafpERyEigienpofsthetprasenbl tnvenhient he
resulting acrylic resin tSnds to, be hzdrophilig :

incorporated, so that it elutes into sea water together
with an antifouling agent which may be incorporated as
the case requires, to provide antifouling affects.

The rosin of Ehe metal salt of rosin (B) may, for
example, be gum rosin, wood rosin or a modified product
thereof, such as a malein- or phthal-modified product..

As the metal atom, copper, zinc, tellurium, nickel,
aluminum or molybdenum may, for example, be mentioned.
Particularly preferred is copper or zinc in view of the
antifouling effects. 1In the present invention, if rosin
is used instead of the metal salt of rosin, the abrasion
property tends to be inadequate, and the antifouling
property for a long period of time tends to be poor, such
being undesirable.

The binder constituting the antifouling paint
composition of the present invention comprises the
acrylic resin (A) and the metal salt of rosin (B), as
described above, and .the weight ratio of the two
components is usually from 20:80 to 80:20, preferably
from 30:70 to 70:30. |

If the acrylic resin (A) is less than the above
range, the elution of the Coating film tends to be quick,

whereby the antifouling effects for a long time cannot be



and the antifouling property for a long-period of time tends to be poor.
Accordingly, even if such a nononer is used, its anount should be at nost 5
w% The acrylic resin (ﬁo preferably has a ‘wei ght average nol ecul ar wei ght
of from 2,000 to 100,000, nore preferably from5; 000 to 50,000, in order to
obtain a -7- snooth coating fllnrexcellent in various physical and

chem cal properties. The netal salt of rGSrn‘(B) constituting the binder of
t he paint conposition of the present invention is incorporated, so that it
elutes into seaeW@beteﬂogeDhethwlbhhem aahdf, otEi hy Agehbowiniuch, nbjebe

i ncorporated as the case requirres; to provide antifouling affects. The
rosin of the neebirasdbn propesiy @Bj the, ahbifeniapgeefbecyantendsntowood
rosin or a nodified product thereof, such as a malein- or phthal-nodified’
product.. As thdegEeaseatom copper, zinc, tellurium nickel, aluninum or

nnlybdenunrnay, for exanple, be nentioned. Particularly preferred I S copper
or zinc in view of fRdsa 1Pﬂ@ﬁl#ﬁgdéﬂﬂé@ﬂstolﬁ greipeds&REiPnvention, if

rosin
concentration by using, as a solvent, an aromatic solvent

such as toluene or xylene, a ketone solvent such as |
methyl ethyl ketone or methyl isobutyl ketone, an ester
solvent such as ethyl acetate, butyl acetate or ethylene
glycol monoethyl ether acetate, an alcohol solvent such
as butyl alcohol, or an ether solvent-such as dioxane or
tetrahydrofuran, to obtain a vehicle component for the
antifouling paint.

The antifouling paint composition of the present
invention contains the above binder solution as a vehicle
component and may further contain a water-soluble or
water-insoluble binder other than the above binder, a
known antifouling agent, a coloring pigment, an extender,
a solvent, a plasticizer as well as various additives
such as a antifoaming agent, a sedimentation-preventing
agent and a leveling agent. |

As such other binder which may be used as the case
requires in the present invention, a water-soluble or
water-insoluble polyvinyl ether resin, a vinyl chloride
resin, a chlorinated rubber resin, a chlorinated
polyethylene resin, a chlorinated polyéropylene resin, a
water-soluble acrylic resin, a styrene-butadiene resin, a

polyester resin, a silicone resin, a silicone rubber



. 1s used instead of the netal salt of.rosin, the abrasion property tends to
be i nadequate, -and the antifouling property for a long period of tine tends
to be poor, such bei ng undesirable. The binder constituting the antifouling
pai nt .conposition of the present invention conprises the acrylic resin (A
and the netal salt of rosin (B), as described above, and the weight ratio
of the two conponents is usually from20: 8 to 80:20, preferably from 30: 70
to 70:30. If the acrylic resin (A) is less than the above range, the

el ution of theresdn oy & rosiendstee hayjuifelk, ewaRpeBY bBemantibadling

effects for a long time cannot be 8 expected. On the other hand, if it
s too nuch, tSechbrasiesinppreferabdydhalbeaaryi v@bhingacthagesofefdomt o
decrease. This binder is diluted to a desired resin-concentration by using,
as a solvent, af0atem@0i°€,saendeitssambuas tisl usnaldy ayl most a0kpaohs
sol vent such as nethyl ethyl ketone or nethyl isobutyl ketone, an ester
by_we;ght, preferably at most 15 parts by weight per 100
parts by'weight of the binder made of the above
components (A)-and (B).

The antifouling agent which may optionally be used in
the present invention, is not particulariy limited. 1It
may, for example, be cuprous oxide, basic éopper
carbonate, copper thiocyanate, copper hydroxide, cuprous
rhodanide, manganese ethylenebisdithiocarbamate, zinc
dimethyldithiocarbamate, 2-methylthio-4-t-butylamino-6-
cyclopropylamino-s-triazine, 2,4,5,6-
tetrachloroisophthalonitriie, N,N-
dimethylchlorophenylurea, zinc
ethylenebisdithiocarbamate, 4,5-dichloro—2;N-octyl—
3(2H)isothiazolone, N-
(fluorodichloromethylthio)phthalimide, N,N-dimethyl-N'-
phenyl (N-fluorodichloromethylthio)sulfamide,
tetramethylthiuramdisulfide, N-(3,4-dichlorophenyl)-N,N-
dimethylurea, 2,4,6~trichloropﬁenylmaleimide, or 2-
pyridinethiol-l-oxide zinc salt. These antifouling
agents may be used alone or in combination as a mixture.

The solvent which may opﬁionally be used in the
present invention, may, for example, bé the same as the

above-mentioned solvent for the binder.

The coloring pigment, the extender, the plasticizer



" sol vent such as ethyl-acetate, butyl acetate or ethylene glycol nonoethyl
et her ‘acetate, an al cohol solvent such as butyl alcohol, or an ether
sol veint such as di oxane or tetrahydrofuran, to obtain a vehicle conponent
for. the antifouling paint. The antifouling paint conposition of the present
I nvention contains the above. binder solution as a vehicle conponent and may
further contain a water-sol uble or wat er- il9s31 ubl e bi nder ot her than the
above binder, a known antifouling agent, a coloring pigment, an extender, a
solvent, a pl asandivariass vedditsvesrwhoich addy topteiorsaidly dee aised iifroaheng
agent, a sedimentation-preventing agéent and a_ | evel ing agent. As such other
bi nder whi ch ne3resenfscdnegntinn caeay rheyiihaese ivhidie greommdaniyemsesh, a
wat er - sol ubl e or water-insoluble polyvinyl ether resin, a vinyl chloride -
resin, a chlorifeg artifpekirepaints chl ori nated pol yethyl'ene resin,, a
chl ori nat ed polyprggglene resin, a water-soluble acrylic resin, a, .
styrene-but adi ene rEs® AnEl{RNLET PatRtifonROSIFIQRRE g Rresedtt i cone
rubber -9 invention may suitably be prepared by blending from 15 to

50 wts, preferably from 20 to 30 wts, of the above

described binder, from 20 to 70 wt%, preferably from 25

~to 50 wt%, of a solvent, and from 0 to 45 wt%, preferably

from 20 to 40 wt%, of an antifouling agent.

The antifouling paint composition of the present
invention is prepared by mixing'and dispersing the above
resin and other components i.e. by mixing and dispersing
them all at once or in a divided fashion by a
conventional paint producing apparatus such as a ball
mill or disper. The antifouling'paint composition thus
prepared may be coated directly or after adjusting the
viscosity with a solvent, on e.g. ships or marine
structures by airless spray coating, air spray coating,
roller coating or brush coating, preferably in a
thickness after drying of from about 30 um to 300 um,
preferably from 80 um to 200 um.

By the present invention, an epoch-making antifouling
paint has been obtained which has a long lasting
antifouling property. substantially equal to a soluble
matrix type antifouling paint containiﬁg an organotin-
containing resin as the bindér, and which is excellent in

the recoating property and has no substantial problem



-resin or a rosin ester may, for exanple be nentioned. Such a resin
preféerably has a Tg within a range of from-60 to 60[err]C, and its anmount
is usually at npst 20 parts by weight, preferably at nobst 15 parts by - ,
wei-ght per 100 parts by weight of the binder made of the above conponents
(A) ‘and (B). The antifouling agent mhich]ﬁ?y optlonally be used in the
present invention, is not particularlyimfed. 't may, for exanple, be
cuprous oxide, basi ¢ copper carbonate, ceopper thiocyanate, copper .

hydr oxi de, cupfmm th@dﬁmm@lmmm @mmmmmummalm nc
di et hyl di t hi ocar banate, 2-nethylthio-4-t-butylam no-6-

cycl opr opy! ani ®6- %0Y¥¥%Em%@trZsanﬁfittQQntﬁﬂnﬁnnﬂsﬂﬂﬁﬂnﬁﬂkﬂﬁqqnﬁQ#n#mg

di met hyl chl or ophepyl urea, zinc ethyl enebi sdi t hi ocar bamat’e,

4, 5-di chl or o- 2r$§b%tyl 3(2H)i sot hi azol one, N-

fl uorodi chl oronethylt hj o) pht hal i m de, N, N-di-neth - \ . )
E)heﬁyl (Nl-f | uor odi cﬂ%ﬁf oh@%ﬁ???ﬁ?%’i sh‘i“f%‘?ﬁ’o‘é“l‘l”é:\' é}%%ﬁﬁ‘f%%‘}m’cﬁ sul fi de,

o2 pyr 8 neb kT GreT gLt 1T e ek S Hrdnshny R ey e ubed
al one or i n Cogplonk i 90 @Rade Al nad o Yl N LAY BRIy b

used. in the
means restricted to such specific Examples. In the

Examples, "parts" and "§" mean "parts by weight"” and "%
by weight", respectively. ,

Preparation of an acrylic resin

A mixture comprising a monomer, a polymerization
initiator and a solvent, as identified in Table 1, was
reacted in accordance with a usual method to obtain an
acrylic resin solution (solid content: 50%) having the

properties as identified in Table 1.



~present invention, may, for exanple, be the sane as the above-nentioned
solveﬁt'for t he binder. The coloring pignent, the extender, the plasticizer
" -"10 - and various additives which may optionally be used in the present
|nvent|on may be those which are commonly used for antifouling paints. The
antlfoullng pai nt conposition of the presept - invention may- SU|tany be
prepared by bl endin : 50 e of
t he above descri bedjbi rom 20 ' 0 -

w % of a solvent, 45 of
an antifoul i ng agen ul i
invention is prepargd by mxinglan Her
conmponents-i.e. by fixing and difspdrsijhg }hem &1 at ijded
f ashi on by a conventional pairi, {pr qducf ng| affpag at us | | or
di sper. The antifouling painf Ggqnpgsi tf on| t Rus{prep3 )

s or

directly or after afljusting fhejvigcosjtyjwthla sol
mari ne ; , =
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structures by airless spray coating, air spray coating, roller coating or

- brush coating, preferably in a thickness after - drying of from about. 30 um
to 300 um preferably from80 umto 200 um By the present invention, an
epoch- maki ng antifoul i ng pai nt has been obtai ned which has a |ong | asting
antifouling property substantially equal to a soluble matrix type -

antifoul ing paint containing an organottnl3containing resin as the binder,
and which is excellent in the recoating property and-has no substantial
probl em f r o EXANPLESeWp@ON8 aNDt teMppgherve sxhepy.Egnd poosection of
~environnment, since it contains no organotin-containing resin. Now, the
present invention Vhe dempdesdiionsd aisn identi€i edetiai Pabilelh Rebadedcredd -
Exanpl es.” However, it shoul d be understood that the present invention'is by
no means restrFE€EPECt vedyhkapadefli angxdappessefintohebErénpartifophing” and
"% nmean "parts_by weight" and "% by weight", respectively. Preparation of
an acrylic resPﬁlﬁtﬁi?%uﬁéaBBRﬁFi%i%@ 8 apfAoRempasapsvenBramplesnl to

6. Each of these antifouling paints was coated by air
spray coating so that the dried film thickness would be
150 um on a steel pléte having an'anticorrosivé paint
coatgd.thereon, and then dried. With respect to each
test plate thus obtained, an abrasion test, a.skeletoﬂ
laYer measuring test, an antifouling property test and a
recoating property test were carried to obtain the
results as shown in Tables 4 and 5. The tests were
carried out in accordance with the following methods.
Abrasion test:

After a rotor test (25°C, 15 knot), the film
thickness was measured by a micro meter, and the
difference from the film thickness before the test was
calculated.

Skeleton layer measuring test:

The cross section of the coating film after the rotor
test was inspected by an electron microscope (SEM-EPMA)
for elemental analysis, whereby the thickness of the
surface layer of the coating film.where no distribution
of copper or zinc was observed, was measured.
Antifouling property test: |

At Toba Bay in Toba-shi, Mie-ken, Japan, the test

pPlate was immersed in the sea, and the appearance of the



initiator and-a solvent, as identified in Table 1, was reacted in . .
accordance with a usual method to obtain an acrylic resin solution (seolid
content: 50% having the properties as identified in Table 1. -~ - . - 13
- -EXAMPLES 1 TO 8 AND COVPARATI VE EXAMPLES 1 TO 6 The conpositions as
"identified'in Tables 2 and 3 were respectively kneaded and di spersed to
obtain antifouling paints of Exanples 1-t&48-and-Conparative Exanples 1 to
6. . Each of these antifouling .paints-was coated by air spray coating so

that the dried dddunddiGkne i dVIdsb R2gl50 umon a steel .plate having an
anticorrosive paint coated thereon, and then dried. Wth respect to.each

test plate thus obtmialatht von alyaasigydd est, a skel eton | ayer neasuring
‘test, an antifouling property test and a recoating property test were _
carried to obtain tie Nesdépssibishoom time Teddesplatendvds dibmetesds were
' ' 4: Deposition of thin slime on Ehe test plate was
observed.. |
3: Deposition of thick slime on the test plate was
observed. |
2:. Slight deposition of large size organismé was
observed.
1: Substantial deposition of large size,organisms
was observed. |
‘Recoating property test: |
A rotor test (25°C, 10 knét, 12 months) was carried.
out to have the coating film deteriorated. Then, the
same antifouling paint was coated thereon and sﬁbjected
again to the rotor test. Six months later, the coating
film was inspected.
O: No peeling of the coating film observed.
A : Peeling was observed at a part of the coating
film.
X : Peeling was observed over the entire surface of
the coating £ilm.

—: Peeling of the coating film was observed at the

initial stage of the rotor test.



carried out in accordance with the foll'owing methods. Abrasion-test: After
a rotor test (250C, 15 knot), .the film-thickness was nmeasured by a micro
meter, and the difference fromthe filmthickness before the test was

‘cal cul ated. Skel eton |l ayer neasuring test: The cross section of ‘the coati ng
filmafter the rotor test was i nspected by an el ectron m croscope
(SEMEPMA) for el emental .anal ysis, wherep the thickness of the surface

| ayer of the coating filmwhere no distribution of copper or zinc-was .-
observed, was neasured. Antifouling property test: At Toba Bay in Toba-shi,

M e-ken, Japan the te Frart-e—p ed o the and.the appeargnce
of the - - coatghp filjm wap obsefved. Hvalluatjon|stgndard: 5 Np - ]
deposi tion on the tegt] pl atjecnab cobgiveq Q:| Depes| ti pre ¢f t hijne,s 573001
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3: Deposition of thick slime on the test plate was observed. 2. Slight
deposition of |arge size organi sns was observed. 1: Substantial deposition:
of large size organi sns was observed. Recoating property test: A rotor test:
- (25[err]C, 10 knot, 12 nonths) was carried out to have the coating film
deteriorated. Then, the sane antifouling paint was coated thereon and
subjected again to the rotor test. Six menilgs-later, the coating filmwas
i nspected. 0: No peeling of the coating filmobserved. A: Peeling was -
observed at a part of the Goating film X Peeling was observed over  the "
entire surface of the coating film -:pfeedimg of the coating fil mwas .

observed at the initial stage of the rotor test. - 15 - [efudit: parts)
Comprative Examples
Acrylic resin solution 1 2 3 -4 .5 . 6
Type ' E F A A G A
Amount 20 | 20 | 20 | 20 | 20
Zinc salt of rosin : 10 10 1 10 20
Rosin - . 10
Tricresyl phosphate 5 5 5 5 5 5
Cuprous oxide 35 35 35 35 35 35
Talc 3 3 3 3 3 3
Iron oxide lead 10 10 10 10- | 10 10
Xylene ' _ 12 12 12 12 12 12




- 16 - Table 3 (unit: pértS) CbnpratiVe Exanpl es Acrylic resin solution
_ _ . £ . .

1 2 3 4 5 6 Type . F A A
G * A Amount - 20 20 20 20 20 4 Zinc salt of rosin
10. 10 1 _ 10 - 20 Rosin S
10 Tricresyl phosphate ' 5 .5 5 "5 - 5 5
Cupr ous. oxi de . 35 3517 85 35 35 35 Talc
3 3 3 . 3 3 3 Iron oxide |ead . ' 10 10
10 10 10 10 Xyl ene - : 12 12 12 12
12 - 17 - Table 4 Exanples-1 2 Pabld’ 4 4 - S 6- 7 . 8
Exampies
1 2|3}a|ls|e]| 7] s
3 months 16 20 18 22 25 28 30 32
Abrasion 7 e 25 | 32 | 30 | 40 | 47 | s1 | 54 | 5
prope;ty ontas 7
(em) _M‘9 months 37 50 45 57 69 78 80 85
12 months 48 64 57 73 82 S0 94 109
: 3 months 3 5 4 2 5 5 3 4
Skeleton . .
6 months 5 3 4 4 3 5 2 5
layer .
( zm) 9 months 4 4 7 5 5 3 4 3
12 months 5 4 5 3 4 5 5 5
3 months 5 5 5 5 5 5 5 5
Antifouling
property 6 months 5 5 5 5 5 5 5 5
9 months 5 5 1 5 5 5 5 5 5
12 months 5 5 5 5 5 5 5 5
18 months 5 5 5 5 5 5 5 5
24months | 5 | s | s | s ]| s |5 |5 ] s
Recoating property O O O O O @ O O




:3 mont
Abr asi’

hs .
on

property (um

85 12 nnnths

3

nont hs
nont hs
5
5
5_.
5
18 non
5

0

5

5

4
5
5
t hs
S
0

16 20 18 22 25.. 28 .30 32 Abrasion
6 nont hs 25 32 30 40 - 47 51 54 .57
9 nont hs 37 50 45 57 69 78 80
: 48 64 - 57 73 82 90 94 109 3 nonths =
4 2 5 5 -3 4 Skel eton | ayer - 6
5 3 4 4 3~ 18 - 2 5 (um 9
4 4 7 5 5 3. 4 . 3 12 nont hs "L
5 3 4 5 5 5 3 nont hs. 5 5 5
5 5 Antifouling 6 nonthble 5 5 5 5 5
-5 ‘5 property 9 nonths 5 5 "5 5. 5 _
S 2—TroTItiTS —5 , o 5= 5 5 S o) -5
- 5 5 5 5 5 i a4 gmont hs
rat E
5 5 5 5 5 5 Somparative Exap]
0 0 0 0 0 0 - 18 -| Tabl e} 5
1 2 3 4 5 6
3 months - 7 55 3 8 peeled 53
Abrasion 6 months 13 |peeled 5 13 - peeled
property
' 12 months 20 - 9 24 - -
_ 3 months 28 4 3 "5 |peeled| 23
1 .
Skeleton 6 months 55 |peeled} 5 11 - peeled
layer
( pm) 9 months 72 - 4 19 - -
12 months 83 - 5 27 - -
3 months 4 5 4 5 5 5
Antifouling I nths 4 5 4 4 5 5
property
9 months 3 5 3 4 4 5
12 months 2 4 2 3 3 4
18 months 2 3 2 3 2 3
24 months 1 2 1 2 1l 2
Recoating property X - O A - -




Comparative Exanples 1 2 3 . 4 5 6 3 nonths - 7

5. "3 ‘8  peeled 53 Abrasion 6 nonths 13 peel ed 5 -
13 ' . peeled property (um 9 nonths 18 - 7
20 .- - 12 nont hs 20 - 9 24 - - 3.nonths
28 - 4 3 5 peeled 23 Skel eton ' -

- Skel eton 6 nont hs . 55 peeled 195 - 11 - peel ed
(um 9 nont hs 72 - 4 19 . - - 12
mont hs 83 As is evident f%%m Tables 4 and- 53 Bmatples 1 to 8

5 4 5 5 ‘5 property -6 nmonths . 4 5

4 4 5represeﬁt9ngomhhsant1foul3ng palﬁt composltlons of the4
-5 12 nmonths . 2- 4 2. 3 3 4 18 nonths 2.
3 ' 2 3present2inventign2exhihiked excellent abpasion properties
1 2 Recoatlng propert

and long—las%ing antifoul?ng properties? and t%gy also -
‘had good recoating prbperties with very thin skeleton
layers. _

On the other hand, in Comparative Examplé 1 wherein
an aceylic resin ﬁaving a high Tg was used,'the abrasion
prdpérty.was poor, and both the-recbating propérty and
the antifouling property for a long period of time weré
also poor. In Comparative Example 2, wherein an acrylic
resin having a low Tg was used, the abrasion property was
too high, and peeling was observed. Further, in
Comparative Example 3 wherein the amount of the metal
salt of rosin was small, the abrasion property was poor,

. and the antifouling property for a long period of time
was poor. Further, in Comparative Example 4, wherein
rosin was used, the abrasion property was inadequate, and
the antifouling property for a long period of time was
poor. In Comparative'Example 5, wherein a hydrophilic
acrylic resin was used, peeling was observed, and the
antifouling property for a long period of time was poor.
In Comparative Example 6 wherein the amount of the
acrylic resin was small, the abrasion property was too
high, and the antifouling property for a long period of

time was poor.



As is evident from Tables 4 and 5, Exanples 1to 8 representlng t he
antlfoullng pai nt conpositions of the present invention exhibited excellent
abrasi'on properties and | ong-lasting antifouling properties, and they al so
had: good recoating properties with very thin skel m ll ﬂ:ﬂ' he ot her
hand, in Conparative Exanple.1 wherein an acryl [ cﬁ“ﬂl” %lml u igh Tg
was used t he abrasi on property was poor7 afd~bot h* t e recBattng property
and the antifouling property for a long period of tinme were also poor. In
Conpar ati ve ExacmagM8: wherein an acrylic resin having a | ow Tg was used,
the abrasion property was too high, and peeling was observed. Further,. in
Conpar at'i ve Exafpl e A3 windridion ltimg @ﬂn@ktcohpbhetaGMabosahunmhgpoasnamas
smal |, the abrasion property was poor, and the antifouling property for a
| ong period of bimdesasapsdxturer chEprisingoPar Srome28xhapBe wtswhsrain

rosin was used, ‘the abrasion_property was inadequate, and t{he antifouling
property for a Wéﬁﬁrﬁépﬁ@éugﬂetﬁﬁé %HérSBBPb1Pna€5H§a¢aFP§énE&éﬁﬁnﬁ 8

wherein a hydrophilic acryl,i¢ resin was used, peeling_was observe and t he
antifoul i ng’ proddPsy £3ANSitiRy ﬁ@WPSHaGPrﬁlﬁg ﬁé?mpoép ton0tenpa al By
Exanpl e 6 wherein th aou of th acr s spall, the abra5|on
property was tog %0 35 wts o ékai o%arOSLn. T

2. The antifouling paint composition according to Claim
1, yherein the metal atom of the metal salt of rosih (B)

is copper or zinc. | “

3. The antifouling paint composition according to Claim

1 or 2, which comprises from 15 to 50 wt$% of said binder,
from 20 to 70 wt$ of a solvent and from 0 to 45 wtg of an

antifouling agent.



hi gh, .and th® ant.ifouling property for a long period of tine was poor.
CLAIMS: 1. An antifouling paint conposition containing, as a binder, a

m xture conprising (A from20 to 80 wt% of a water-insoluble and = -

hydr ophobi ¢ acrylic resin having a glass transition tenperature of from -50
to Oferr]C and (B) from80 to 20 wt % of a netal salt of rosin. 2. The
antifouling paint conposition asrerdungnNGo PRIsTCOMPOSETEON t he metal at om
of the netal salt of-rosin (B) is copper or zinc. 3. The.antifouling paint
conpositi on accaRBSTRAC® Claim 1 or 2, which conprises from15 to 50 wt % of
said binder, from20 to 70 wt%of a solvent and fromO to 45 w% of an
antifouling agent. An antifouling paint composition containing, as a .

binder, a mixture comprising (A) from 20 to 80 wts of a
water-insoluble and hydrophbbic acrylic resin having a
., glass transition temperature of from -50 to 0°C énﬁ (é)

, from 80 to 20 wt% of a metal salt of rosin.



