19 August. - 2005 SPECI FI CATI ON- RESI N CCNPCSITICN PRODUCT! ON METHOD. .OF
BORON- CONTAI NING  POLYMER AND ANTI FOULING -COATING  FECHNICALE AHD The
present invention rélates to a‘resin conposition: conprising a’
bor on- cont ai ning polyner and in-particular to-a resin ‘conposition
conpri sing a boron-containing polymer- useful as an antifouling coatlng
BACKGROUND.  OF'.- THE I NVENTI ON-Aquati.c’ kreatures such as barnacles,
asci di ans, pylopagurus serpulophllus bl ue mussels, bugula- neritina, green
| aver and-sed.lettuce adhere to. varlous subst ances beIOM/the wat er. .
surface, to cause a wide variety of danmage: For .exanple,.- when:these.
aquatic creatures adhere'.to- th@HﬂﬂﬂFﬂﬂhﬁiaNshlp the ~.velocity of -
the.ship.is Iomered and. t he fuel cost |s |ncreased Further it is. knhown
t hat. when atic creatures adhere. - fishing nets etc., t-he net . .
maybe cl 1 Lf'EP Add 1@t FRODUGTION mﬂﬂpnemeneoagnadbsmmzﬁ@d growt h of
--aquatic GKHammnesunnAmqusb@@qg@ behewnEhe wat er surface, an antrfoullng
coating -i's used, and there has. been used an anti’ foullng coating = =
conpri si ng seameter-lnsoluble vinyl -resi.n-and al kyd reS|n as binder resin
and a trialkyl tin. polynerlc CQEQgdeAﬁSFQELDVEhIC|e -However, . there-is
anxi ety about: &ﬁ XS& effec% of .the eluted- trlalkyl tin on the -
ecosystem so f nﬁﬂﬁe? FopetefapfEnto ot healy compesitiae.
ﬁgtl f7 oullgggggeéc;rﬁgs lamcbra-mmitmﬂmhgg gg}aanryéser aigp%geggf\gggtglagug% 1 é:?te ion
i-7-- i ivativ X
conpounds. -éhr#ﬁ§%9§$§ﬁ%é%$9$gg g§P% f%?tgg h%lﬁ%ﬁﬁld%erdhﬁpﬁggds_

. (Japaned® #BKar ?ﬁ%ﬂlt%ﬂlQ@ﬁ¥E¢98 295608, Japanese Kokai- Publication
Pb|-8--295609 etc.), triphenyl bor ane- hydr-oxyl . group-contai ning am ne:
conpl ex. conpounds (-Japanese Kokai. . Publi cati-on Hei-9--78007), triphenyl
bor ane- hi gher fatty 19 Aﬂ§3§¥‘tnﬁbdy?éﬂﬂ%nﬂﬁwywﬁhmiert|ary -am ne. conpiex

conpounds (Japﬁn&&ad«ﬂnﬁatdﬁdﬂ|gﬁﬁﬁ(ygIﬁarﬁgbﬂég g%g are also .
ul1'ng

i go R Dt R GO
laver and sea lettuce adhere to various substances below the.
water surface, to cause a w1de variety of damage For example, o
when these aquatlc creatures adhere to the body of a Shlp, the -
velocrty of the Shlp 1s lowered and the fuel cost is 1ncreased o
Further, 1t is known that when the aquatlc creatures adhere to .
. flshlng nets etec, the net may be clogged to cause death of. flsh :

.For preventlng adhes:Lon and growth of aquatic creatures _

;e

on substances below the water surface, an antlfoullng coatlng
) is used and there has been usedan antlfoullng coatlng compr1s1ng '
S seawater 1nsoluble v1nyl resin and alkyd resin as blnder re31n. -.
and a trlalkyl t1n polymerlc compound as a. vehlcle. However,
there is anx1ety about the adverse effect of the eluted trlalkyl
t1n on the ecosystem, so there is demand for development of heavy’r
metal free. antlfoullng coatlngs and antlfoullng agents
, Japanese Kokai Publication Hei-7- ~133207 discloses
trlphenyl borane—pyrldlne derlvatlve complex compounds
-Further, triphenyl borane- fatty amine complex- compounds
.(Japanese Kokai Publlcatlon Hel 8- 295608 Japanese Kokai
Publlcatlon He1 8~ 295609 etc.), trlphenyl borane—hydroxyl
group- contalnlng amine complex compounds (Japanese Kokal
Publication Hei- -9~ 78007), trlphenyl borane hlgher fatty



Japanese Kokai- Publication Hei-1l-322763.discl oses triphenyl

bor ane- al koxy! ‘group-containin g ani he conpl ex conpdithdd:gugid 20P%panese’ - ..
Kokai Publication Hei-11-323206 discl oses -triphenyl barane-(iso) =~ = .

ni coti nate conplex conpounds. Further;. Japanese Kokai Publication. - .
Hei - 11- 199801  di scl oses, as-a resin canposition. for heavy netal free -
,antifouling coatings, an antifouling coating conposition ,conprising N
“atom -coordinated tri.aryl borane-containing:-polynmer as a vehicle. SUWARY .-
OF THE | NVENTI ON Enbodi nents of the present invention pnay provide a resih

conposi tion géaaﬁa§fyr1%‘ratgg§on-contai ni ng pol ymer useful as an
[o]

ant’i-foul i ng

coati ng' Wmcﬁ@? es hot contaiiy ABADS campdiex tompbaﬂdgemgﬂéqmnkggaab o
: 1&% oron
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OTpHi-16s182323) NeiCONRQSI ti;on _whi.ch “conpri's (
cont ai ni ng' Pol ynmrorhﬁM'éf}gl;ﬂq%'ea?.ﬁsi {je %h%g%%%o%lgto- RTPBPAPAal- t hereof-, at
By
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of : il he sage or . ‘
and each repiepsests mﬁé@%‘dﬁl‘i&:ﬁgigé&r%)s; are -unsubst Pt YeEKRBdEY, or aryl;

X. represenbgfgﬂegéyggg r-n or or
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unsubst i t ut éePANeFOderkaiaPany i ad; &y, sl (Qr L2 Pre
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ate complex compounds.
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. Further; Ja '

_. disgloges*, a5 a resin composition
..._a_ntifouling coa_ti—ngs,' ‘_E-ln antifoulin
gomprising N a'tom%cohor_di'né'téc'i' tria
_po_ly_mer as a vehicle. S

SUMMARY OF THE INVENTION
I_Embodiments of the present invention may provide a resin '

‘ qo;uposn.:lop comprising.a boron-containine

RZ 7 |
—R! X‘"—-BY
e

(1)

Jn

_étom;: and n is 1 or 2
Preferably,

. SEPIP-eont e im g G %ﬂn%ﬁ%xg?élgbst i §
06 8 aulas¢@)tripteny s or P

4 142363y di epilesest r By Iy 10

ut ed or

ShA R1 i s.

‘Panese Kokai Publication Hei-11-i99g0] -
for heavy méﬁa_l—-f.r:éeA' |
g coating q_dmpositibn-
ryl boréne~cor,1’tai_nin§ -

t_he above R! is_repr_ese_ntedby t_:hé followiﬁg



0 OR Anot her aspect. provides. a.production.. .. nethod of a boron-containin
pol ymer® which conprises a step of "..reacting a poldfefuduati ¥P0 - | east. -
one acid group’'in a. side:chain or at a."terminal thereof,.' -wi.tha .. -
ni t rogen atom:.-coordi nated. ‘bor on conpound represented-by the following. -
formula (3): RR I'RR.BY R in-the fornul'a,"R2 groups are -the same or-
different and each represents-a b su stftuted or unsubstituted alkyl or
aryl; and ¥ represents. a-primary to tertiary amne or -a heteroc li yc ¢ .
.compound containing.a substituted or .unsubstituted nitrogen atom . ~° .
Preferably, fé@ﬁgﬁov acid group is-a.-carboxylic acid-group, *-a sulfonic -
acid group or a p %s oriec.acid group.. A further: aspect.provides a .
production net hog of a-'boro%&cbntainth pol ymer whi'ch conprises a step (1)
~of reacting a pofgynerizabl e rganic aci@ with 'a nitroqu at om coor di nat ed
boron conmpound_ Kepr.esent ed ﬂy P --BY (3). R

t he foIIc_)M/i_ng formula (3);

in the formula, &2 groups—aré-the §ahe-qP~defe5 nt and 19 August
2005 represents-a substituteﬂ orlunsubst,tuted al kyl or .anyl ; anf2) _

o - om
Anothc?r aspect provides apfoductioil | -

_ methQQ'Qf'a,bp?on—containiﬁg polymer

o with-a nitrogen atom-coords e B oty
P TRl aton— inated boron compound - ;. .
the following formula (3): o npoun : r.EPreserft_ed by
E "“-.?=Y. o (3)

RE “

in’the formula,

. ) Prefer el b N . o Lo ‘
3 R, ab{y,theaboveac1dgrouplsacarboxylicacidgroup

. . .. : ' . . ’ . .

a sulfonic acid group or a phosphoric acid group. - '
A further aspect provides a production A

_?ﬁﬁhod of a’boron—containing polymer
- which comprises a

organic-acid with a nit

. .stép (T) of-reacping a POiémeriéabieA
represented bytthe fbllzzijzri;zigzzjrsjffﬁed.boroﬁ compéunq
R? ' .
'iR?f““é :jf_ . (35A
L e

in the formu R? ' ‘
~ - _la{ R‘lgroups are the same or different and each




Y represents. a-primary to tertiary amne or a heterocyclic conpound

cont ai ni ng-a- substituted or unsubsti-tuted nitrogen -t dmguwatd P Etep (11).
of pol ymerizing.a -nmononer conponent- . conprising aboron-containing. - . .-
pol ymeri zabl e nononer- obtaind. - "in.said-step...e (1) Preferably, said

pol ymeri zabl e arganic. acids a .polyrerizable: organic carboxylic.acid; a . .
pol ymeri zabl e organic -sul fonic acid or ‘h__ pol yneri zabl e organi.c.phosphoric -
acid. Another -aspect provides a.resin conposition which conprises 7 - .
abor on- - cont ai ni ng pol yner. bt "0.ai nabl.e b y the -above production nethod of-
t he boron-c ﬁ@g’é}gcgool yner. . A further-aspect al.so provides an antifouling
coating whi ch conpri se&. SUBHel gk orenhsulsoimasidd A9 x lDEIA LE?._ | o
DESCRI PTI ON YOR €EHR s eneENTH £lMus i e qglf):i%o'np()si.tion‘dfy t he %f% ent®¢ nvent i
on Conpri ss cdfud R ggﬁggntai 1 g pol ymer HEVPIYNGtOF cashebeogyalp:
represented by -the aboveHorMlI% ubstitugedi de whaiss ©f tidte, deLgnal -

t her eof . _I‘ﬁ‘;PHb above formula (1) , . R ‘represents a part of dn add
group. The above [ eferably a part of .carboxylic acid group, . -

sul foni ¢ aci d- rgilj% %r%ﬁ%ogﬁﬁeréEe#mngq epmeseiiedd cdibdnig, 2bove:
fornul a (2)—?°%g;ﬂn9§_h9renm®iﬁﬁﬂn@ PolIbr 9L an1 S bO‘XiX li-C 'a'ci,fgr..oupl- :
The :above i soidtittdy qg)an acid group.i:n"the for n’_?d'f??q 1§¥ obkadped ' The
above X represents an oxigen or sulfur-atom It .is - preferably an oxygen
atom In the abovELefabt }an\iic}-polyﬂes:ijz'a@lézor%ggéaagg'rt .of - acid group
as the aboml&d&ﬁzabméﬂrggﬁiemo%‘i G acid grodp, n"¢ HE)E 2. In the
above for ng{lgfoé’llg) . E%RZ groups-are Hd<aGidon Ripfymawiatble angafaeh
repr esent s-a- Subs | #hte P anuaaﬂadd akclth9eaphbsphoric acid, |

- Another aspect provides a resin composition
whi e bolviner it pLe by

o ch Comprises a boron-containing polymer obtainable by

e . . N y i y . ; . R - . A

_-1€ above production method of the Boron-containing polymer. -

A further aspect also provides an antifouling coating

whi ises ' : '
_ which comprises the above resin composition

.~ DETAILED DESCRIPTION OF THE INVENTION
ab'd']_,or'f;i : ::;:iiémpos_ition_qf. .t_hé prééent-i.n.\(c_e‘ntiOn" 'Combr-i.sés'
2boro al gpolymer _l_xav;ng. at least one group represented
l?y the_ above formuia ( 1_ ) _ ina side chainor at a t'en\nina'l thereof.
| bos R' represents | £ of an acid -
o .g;‘oup.- The above R! ié_ pfeférably a part oféczizzx(;ifz :C%:
group, sul foni_c acid-'group or ph-osphor.ic écid’groilp reéreéen::z:d

"by the above form ' - - o o
mula (2). The R..1 15 more preferably a part of.

In the _abové formula ('1) ‘

h . . - : . . ) ’ - . ’ .
N The above X represents an oXygen or sulfur atom. Tt is
preferably an oxygen atom. o ' B

- In t o ]

s the abovg formula (1), n is 1 or 2. When a pért of .
ci ' i ' -
acid group as the above R! 18 a part of phosphoric acid . o
n can be 2. ' ' | R

Intheab - 3}, R groun. ‘ sameor dif
. above fqmulé_(l)_ : R® groups are the same or different



The above al kyl group may be.li-nearlor branched. The nunber .of carbon atons
in the alkyl or aryl group.i's preferably 1 to.30. | f19 hduansbe?0®% - car bon: .
atons is 30 ar-nore, = the antifouling property mnII be deterlorated mhen
the .conpositionis. |ncorporated into an antlfoullng coatlng so that:. it‘
wil | be necessary- to be incorporated in a large anpunt, in - .sonme cases.
Further, the resulting resin- conp05|t|®n may be hardly dlssolved in an -
organic solvent and is inferior in handling: properties. The nunber of
carbon atons therein is-nore preferably I to-20." .".. The substituent
group on the above al kyl  or aryI includes "an al kyl group, carboxyl group,

ﬁu: foni c. aod@ag:fmﬁpprq:ﬂmﬂwwsubstﬁﬁudeab%sdbédﬁ@%e@é 0@' Eg}jyi group,
al ogen, r u u am no group, etc

| i near. or@h%rgﬁ‘g{ﬁgdgll%fa%%o’% Ha‘%f(%ep thftaé’d:h@l%yl are not- .
particularly |Tipe membendsi cathare ationrs Eziatl’pé %,1kyIEbErYér%Etgfbdu Spr opyl

. i-prop fépé;gy 1 tyl he a and subst’ tuted aryl .
i ncl ude. y%i} %ro%%lgt!éo y*fgctrho%u%?ﬁi(ylffl’l @?Wa@ys %80 omaRye group i s
pr ef er abl Vindyrgiaperdiy mid laiie detlerigraiedpehey. tha t he above -

f | il I
compound G fﬁg‘: o R Int § R P LT PRy o hetrre

above primary FePErary2 ki e B inserrpartrduiard latgenamennt ad
i ncl udes Schmgr Oamrml eFuntkyt, gtzwrréslme %5 i) o%‘i%llo?nsmgﬁrt pdecyl

am ne, am ne,. r am ne, tear di met hyl
am ne, tr| eﬁﬁ) aén]‘%'e%le‘}eéj%l){ano r%? ‘[ﬁﬁ/fc%‘?aﬁr%r’ff@ratrﬁrn?e%héudhlnas acet yl
ani ne et ®roperdliesxy| Thye Gllmh@nt@f Nt:anth STl A s Ut @i 8- 8 g opy!  ani ne,

et hoxyneblmélfeagb@e, gt '€, o@ryl group-containing amnes such. as aniline,
hexyl aniline e |yl "am.ne,” vinyl .am ne, am nostyrene, etc... The.

above het erocy& #‘F@l&ﬁﬁﬂ@mfc@ﬁoupmmgh& ahqve)géﬂtyatmﬂ& f,u@yﬁaeSZOOS 6.
mgfgwi%mﬂm“m T,

. gen, nltro group, .
carbonyl group, amlno group, etc These may be llnear or
branched. _ ' '

The above alkyl and substltuted alkyl are not partlcularly |
llmlted and 1nclude, for example, methyl, ethyl, n—propyl :
i-propyl, n—butyl i- butyl, ete. The above aryl andsubstltuted

_ aryl include a phenyl group, tolyl group, xylyl group, etc.  The
phenyl group is preferable from the v1ewp01nt of the antlfoullng.
property '

' In the above formula (1) Y represents aprlmary totertiary
‘amine or a heterocycllc compound contalnlng a substltuted or
unsubstltuted nltrogen atom

The above pr:.mary to tertlary amlne is not partloularly

llmlted and 1ncludes, for example, alkyl group- contalnlng
amines such as octadecyl am1ne, capryl amlne, lauryl amlne,
myrlstyl amine, stearyl amine, dlmethyl amine, triethyl amlne
etc ; acyl group- contalnlng amines such as acetyl amine etc ;-
alkoxyl group- containing amines such as 3- ethoxypropyl amlne,
ethoxymethyl amine etc.; aryl group- contalnlng amlnes such as
-anlllne, hexyl aniline etc. ; allyl amine, vinyl ,amlne, -
amlnostyrene, etc. '

The above heterocycl ic compound COntalnlng a nltrogen atom



and/or a sulfur. atomas the heteroatom.in addition to the nitrogen atom

t hereof ,. -and the, .nunber of heteroatonms incl uding te Aynustogdis at om may
be .1 to- 4. In the relationship with the above primary to tertiary . -
anine, - the heterocyclic conpound containing a nitrogen atom refers.to the
one having the nitrogen at.om as:a heteroatom constituting the heterocycllc
ring, and- enconmpasses both  saturated €ings and .condensed rings contalnlng
a double bond -“inmits ring such as pyridine etc. The above heterocyclic..
conmpound’ cont.ai ni ng ‘a ni trogen ‘atom. is not. particulariy limted, and-

i ncl udes, Tor .exanple, pyridine; pyrrole, pyrazol, isoxazole, pyrazine,:’
pyrim di n’éaYPﬁ‘iPd’éz@Df@lqu(ham omlmgdelpeeﬁe&rahﬂyﬁ £- phanapkhbel -a8;

and. het eregygl [ Q‘he 1\5 ? uent qroup such as ethyl -
pyridine,. nicotinic aci d octéﬁt | na ?/‘? FOPLRY RIS peYgenpLon -

'pyrldl ne., 2R 2 Fvd THE RO an llﬁefmrcgitnxplmaddldt&smﬁws&n@t%bfgeﬁa'|y

ment i oneda @i ef e adoay,e an@qwq@ﬂb in_the.Y as whole is
preferably, 1o th 1f the nunber eg]‘: O?Zr %%%“‘%@Sex Hglgg tﬁﬁ :

ant i f oul i'ig " PCpESF MY Belddoerdi-or at ed” when 't he corrp03| tionis .. -

i ncor porat ed IrImothlaeramhti@ushﬂg ®OEh | K0 Sihdviat l:llﬁina# oPg DESESSAry to
"be i ncor%gt[lq{t ed b ﬁle[t%[t%c Iriuunt 1N sqme cases. he Fhe'fedul ti ng
conposi tion n’éy Be hg Y6 4o FOBROPRA 8ﬁn5|aé‘&ﬁp6 §011¥/§ﬁ@geandtms

i nf eri or Hefersakel ithe pnophatmag tﬂibenltﬂugéﬁr abbmcakbennet opsathprein | s

nore pre I en nventi.on, the above Y is
pr ef ePabE%h%l%ﬁPl%%%rey%g% iﬁgtgﬁ‘ﬁ?‘éﬁ rb’ngg F‘f‘lﬂl ﬁﬁcﬂ%‘?ﬁﬁe% l%@l*bét i tut ed

group Tﬁé BEF‘Sﬁdcﬁ-h‘E“éﬁ iy q;mqta‘rs?red]awnw aoritedsiingne §oabPe NEPk@sent ed .

by ;the abavetsoribbastdh g@sp Teﬁ@.bjay a nunber- aver.age.: nol.ecul ar - wei ght
of . '2000-to -40000 e nol ecu welght is |ess-than 2000, the

resul tant resi BHJngPt%t@ﬁqCéﬁcllmmpqpnm@ontamingmmg:raigelnat;omnd nuy
R i v e
vi scosi t ting TWTTD T%W't BYEaBEings eitistazal.ehandl i ng
propert |@glnohlng,omdgéses:afﬂadiwrbpheﬁ&ﬁtﬂﬁ@lﬂﬁé?‘éﬂhalf{eﬁ’@r&mclnﬁpt | oned
above i Scompounds haV1ng a substltuent group, such as ethyl pyrldlne, '
nlcotlnlc acid, octyl nlcotlnate, v1nyl pyrldlne, allyl pyrldlne, -
etc. The above subst:.tuent group 1ncludes those speCJ.flcally
mentloned herelnabove _ .
The number of carbon atoms in the Yasa whole is preferably
1 to 36. If the number of carbon atoms exceeds 30, the antlfoullng' |
property w1ll be deterlorated when the compos1t10n is
:anorporated into the. antlfoullng coatlng s0 that lt w1il be ,l
necessary to be J_ncorporated in a large amount in some cases. |
Further, the resultlng compos:Ltlon may be hardly dlssolved in
an organic solvent, and is 1nfer10r in handllng properties. The.
number of carbon atoms ‘therein is more preferably 1 to 20.
In the present 1nventlon, the above Y 1s preferably a-"
prlmary amlne, pyridine, or pyrldlne hav1ng asubst:l.tuted group
The boron—contalnlng polymer hav:Lng at least one group
represented by the above formula (1) has preferably a number
average. molecular wea.ght of 2000 to 40000 If the molecular
welght is less than 2000, the resultant resin comp051tlon is
'poor 1n the film forming ablllty and may cause abnormalltles
in the coatlng fllm, such as cracklng, peellng etc p whlle if




determ ned. by. gel. perneation chronat.ography using polystyrene standards.
The boron--containing pol yner - havi ng at .l east  one grbmpAugmmteEHHied by ‘'t he
above formila (11 can*be: produced- by reactlng -a poltymer having - at ‘teast. -
one., aci-d -group in a side chain or'-at" -a termnal thereof, wth the
nltrogen aton}coordlnated bor on-. conpound-represented by the: above formul a
(3).. This productlon met hod. al so fal|$ under..t he scopée -of 't he' present .
i nvention. - The above aci'd group-i s- preferably a carboxyllc -aci d -group, --a
sul foni c aC|d group-or a phosphoric "acid -group.- is" nmore preferably a
carboxylic aci d group. . The pol yner havi ng at Ieast Qne ‘dcid group in a
si de chai ﬁhemOJ&C@éuewm«;;ht eixb:eedef:locmm,oth@aﬁtgdagl F thérq(}aqglﬂ(fSOf ar ...
as it hasyajl b crlbed above exa her eof
1L g S%(a E‘ég‘f%s‘% én FESPA, 1%&19}611%@ RroPehbk§sr eldin, etc.

_include._an acrylic resin
The acryl?‘ém?e§ﬁﬁeﬁs preferable fromthe vi ewpoi nt.." of the antifouling

oo | o gb e b ot PRy UBR s Bl o Sl e

group in (’a_%{?lde ch& or at a-termn ereo
the art. CERRpR LY. tgﬁ’é BRe¥FYRa i are shropartodive pbiyt us gl oyt yeanaled ! i zi ng
a pol yrrerstzabdierdenorrer having an acid group with other nononers .as ..
_necessary. The.ﬂb \i)e]g merl zahl e nopnoner havi ng an aci.d group includes .
mononers having a car Ao a9gPedgResuBAVART Rbtlrastylone guioup acrylic

aci d, itaantesented bnrdritmbhytre fdrararai ey daealedd d&'d%*%e%%'tl in the
such-as me

monoal ky! [ d far, exanple, CI-20 alkyl
et hyl , buat b%iyﬂié%ePhgﬁhg g? least Peparid gronn gy aaﬁl@f‘—l ‘fj?&!ﬂp%ﬁttal ni ng
pol yner i Pabe&mdmsd: @Qfmowohbrtmer@gmd a’iraiwd:rdo(iei,lniﬁ'ed Byaopl e, hal f
estiers oto&pdmyﬁijpé B t ci nj.c. anhydri de, .mal ef|c
anhydri de, %{t |é§¥llatr:1§1 WCP @g%éb%\uéou%@ﬁﬁgg? %?‘f‘cﬁ“@ égﬂﬁwﬂﬁ a.

sul f oni c™ Hl dg a%l Is??ﬁeﬁegpbf ofi the predent invention.: . -
2- - net hyl - 27act1‘hle&uhcdez atDPaRBupyls peﬁ% gtc_ca %q rs havi ng a.
hoslpﬂb%x . b hacr CIEUE?le gg Hroro

Phosphoxde aaernLEr kR S SR BcRRG Ry PRy ﬁﬁ%ﬁa@fe‘m el6tés more .
preferably a carboxyl:.c acid group ' . ‘ |
_ The polymer hav:mg at least one ac1d group ina 81de Chaln | - .
or- at a terminal thereof 1s not partlcularly llmlted 1nsofar.’ |
as it has at least one aCld group descrlbed above, and examples
thereof include an acryllc reSJ.n, polyester res,ln, alkyd resul, ‘
epoxy resnl, ete, - The acryllc resin is. preferable from the
v3.ewpo:|.nt of ‘the antlfoullng property A
- The productlon method of the polymer hav1ng at least one:

acid group in a side chaln or at a termlnal thereof can be a' |
process ‘known in the art. ‘For example, the acryllc re31n can i ;
be obtalned by copolymerlzlng a polymerlzable monomer hav:mg'. |
an ac1d group w1th other monomers as necessary

The above polymerlzable monomexr hav:mg an acid group
1ncludes monomers hav1ng a carboxyllc acid group, such as
methacryllc acid, aoryllc acid, itaconic acid, monoalkyl
itaconate, monoalkyl maleate (alkyl in the monoalkyl residue
includes, for example, Cl 20 alkyl such as methyl, ethyl butyl,
2 ethylhexyl etc.), half esters of an OH group- contalnlng
polymerlzable unsaturated monomer and an aCJ.d anhydrlde, for
example, half esters of 2~ hydroxyethyl (meth)acrylate and
succinic anhydrlde, malelc anhydrlde, or phthallc anhydrlde, '




The above--nentioned other nononers are not 'particularly limted and

i nclude,. ‘for. exanple,. (neth)acrylates contalnlng 19 B tv U0 atons'

preferably 1to 20 carbon atons in:the ester - noiety thereofs . such as R
met hyl (neth)acrylate et hyl - (net h) acrylate I - propyl . (||ne th) -

acryl ate,- n-butyl (neth) acryl ate, 1i-butyl (neth) acrylate;. t--buty

. (et h) acrylate 2- ethyThexyI (meth)8acryl-ate, .: .-lauryl (neth) acrylate

stearyl 'ne&th)-acrylate, 2-hydroxypropyl . (neth) -acrylate; :

2- hydr oxyet hyl (meth) acrylate, phenyl (neth) acryl ate, cyclohexyl (neth)

acryl ate,~ pol yet hyl ene-gl ycol noro (rmeth) acrylate, etc.;. and (nmeth) -

acryl am d@onengremevivignysul feel @hei dyroNibeh iag’p—%rt reﬁ@%ﬁﬂ rhglnorrers
tWwo or_ nore. Specles. i Gbove -

may be us I ngl c atJ n _of .
copol ymar?ga?l o% ]%{r% %%in?sé)‘%%f ‘f T RIWIRE | T faic e?m}d‘ @t oxampide,

‘nention CAPRPEERBAAVIhgR mleozmhbrm aehidejrdus @@&ygﬁ@h%%lg,lhgwl havi ng
an aci d gi®tia il er 3 ApNRY S essar xed wth™a-
SPAAtge s 2Sapi‘:he %ﬁ}ﬁ cé%ﬂa]ut“}eg‘i‘a&ﬁé'llal’i@n the mixed -

pol yrrerlz tio |n|t|ator to. prep
sol uti on I?Ei'é %%tl}b‘@&' afdhagrydate gaii.c . sol vent such as xytene, .n-butanol

etc., and s aiﬂwn@dvbgméﬁe%néadc%hé‘reg&drﬂﬁual e L T A

havi ng at; J east . qne ‘aci roup i.n n or
obt ai ned i n il ar@nﬁé‘?g&@gcrf%da%%en s(%@ﬂ@rcamlyﬂt% ton¢@@nipgKOH g.

Gven a#d ‘é@l&ﬂ varhenm‘tdnespréb@ﬂaﬂﬂyrlgtlS% @arbBg A nglﬂh”eg gg%er ty of
ecreased amount

the resulbt, | Ilm | fficient due to a

of the nlh{orlgg n a%g%%cfg &Cﬁe%gd 5?’8 c‘B‘ﬁﬁB&ﬁ&rYﬁéﬁﬁd ethyhe pol.ymer,
while gi VBRE r’iaé:@Néa‘t&bue pfropymremehhmac‘ﬂr(j}@alﬁg,KQ:Bgt ihe speed of .elution
of )t he remdkhigg n ter be, too r d to securethe

anti foul Q ng, g)%g??%b ghjblu&?l QHPE%@ tey tTB‘ﬁSYJSZ‘P?BH) BErvighe, The. '
aci d val il tavigegy réﬂ@beﬂ?rYB@teo 250r§rg KDkt y) a&“hﬂ@@@,vesggégyyal ue is

' a- desi gl(lmﬂﬁhll&cﬁpﬂaﬁép bendgtsL v P c e species..and anount
of the e. used, gThe %t?‘g gn@&ﬁ%‘é%?déﬁ%‘t ed bor on corrpound :

is' reIOre;r re}éi;’OEg%e Iﬁﬁmba‘%ﬂﬁ‘ﬂ:%' (Byenyh. {hetabovey farenla (3) , R
groups ar¥cidleespbe (1oetkij aéeyme,arpowéﬁhyf@ﬁésgﬂgt,réof - '
: mono (meth)dcrylate, etc ; and (meth)acrylamlde, styrene, V1nyl -
acetate, acrylonltrlle, etc. _ : '

These’ monomers may be used SJ.ngly or in’ comblnatlon of
two or more. spec1es , ' |

) The above copolymerlzatlon method is not’ partlcularly :
l:unlted and for example, mention can be made of .a method in’
Wthh the polymerlzable monomer hav1ng an acid group and other
monomers as necessary are mixedwith a polymerlzatlon 1n1t1ator
to prepare a mixed solution and then the mixed solutlon is added A
dropw:Lse to an organlc solvent such as xylene, n- butanol etc ’
and is allowed to react under heatlng. '

The ac1d value of the polymer hav:Lng at 1east one ac1d_ ‘
group in a ‘side chaln or at a termlnal thereof obtained in the '
manner descrlbed above is preferably 20 to 400 mg KOH/g Given |
an acid value of less than. 20 mg KOH/g, the antlfoullng property'
of the resultlng coatlng film may be insufficient. due to a |
decreased amount of thenitrogen atom-—coordlnatedboron compound-
bound to the polymer, while given an acid value of more than
400 mg KOH/g, the speed of elutJ_on of the resultlng coating film -

‘in water may be too rapld to secure the antlfoullng property i



|ﬁ

, substituted. or unsubstltuted alkyl or. ,aryl, and Y represents a primary
to tertiary amine or a heterocyclic conpound contalmﬁufUQFsﬁH%QQRLued or
unsubstituted nitrogen. atom The-above R2.and Y include those:specifically
ment i oned herein above. The above-nitrogen atom -coordi nated boron conpound
can . be produced in high yield as-a stable compound having a nitrogen . .

'at om coordinated to boron, by-: reactimg.a ‘tri-- substituted boren: conpound
to which a basic. conpound such as sodi-um hydr-oxi de' has - been added,. with
the primary to tertiary amine or. the heterocyclic 'conpound contalnlng
a' substituted or unsubstituted. nltrogen atom. represented by Y. However, a

tri- substfdmtaed.da@r perlédfm@t&ﬂne t Q‘h\éfnhetﬂdavé’ﬂ% (iscm%u%ggt%aiagﬁgrl l;e.en

added, fog rlegﬂl}enyl boron etc en unsta and
t her ef ore when sucIF‘ug Hor o'ﬁh%cﬁﬁﬂi[ﬁ]dcl@ Yelhee d¢ Wi desige yalvmapdto .

Ctertiary can e detlermliaeﬂehecﬁﬁdﬁhgctocgﬁr@%&l@p 'aﬂ%ui’atsk’}}sﬁ:h%_m ed or'

unsubstltn\glﬁgn trogen atom the.yiel d becones: | ow. e tri-substituted
boron conpound -used ‘as & starting naterial- of the aboeve nitrogen atom -

. coor di nat-ed bd#én Deoﬁpgandatcmycborddlhaﬁeﬁybar&@n@&ﬁﬁb@ﬁ&yléval labte. =.

product ey cti BF3.O (Et) 2 (Et is
ethyl) oi?t%:e elﬂl%l?gl\)/mftgﬁg Eglé;%é%ﬂi‘ Gae’ Fﬂet‘?*ﬁﬁagg VEAP IR Nd) s The -
react i onfof IFRBPELRYR B yeaire mlcﬁﬁgféerémasatncbmcaclnbp:gjms a 'side

chai n or sabsaitetednal whansef t nat om coor di nated .
boron cory u.nd caﬁ g 1conduct ejdﬂs%ggu iﬁ‘f%\g&eﬁﬁgi %gﬁe? FRTAGEPEE | east
one aci d® €g ﬁ%ryéﬁ'ér“ﬁCb‘?a&etérp@ﬂmﬂmelcqnmwmicmuamm@ tr ogen

-atom coersilbatﬂdltdmoommmmntﬁ%g@gagﬁ&,g t%eﬂhgg%%zag bout - 50
10 120 he order argi ng nment i oried 19

r about
August 2_6058"[%8 glgé\)/e S%e?\btlﬁ%\ﬁYc‘E?%ﬂ?n?# rh‘%%[tn%imvﬁ‘-or exanpl e the
pﬁl yme ][ harl\ge Fleee aak;i:@asntmm@ean aﬁogw—moﬁdﬂnatFaI ﬂ6r6ﬁad:&u196uﬁ‘éll &at er m nal
t her eof pa rdded, ni¢c_sol ve such as xylene in
whi ch the, ni trogen at g%‘?@\(l)\%?gll&ngltsag E'boro 88’&8‘8% TS TR AP QI Ved
the abovAPR&LATEH nated ﬁﬁ’)hqi@mabworbecb\en@athmpshl;memtuhad\hdmgon at Ieast

one aci ceqmoynd o ﬂlﬁd:lﬂ% EQ@‘iB BuBurt sh%h@&%odlum hydrox1de has
been added with the prlmary to tertlary amine or the heterocycllc |
compound contalnlng a subs tltuted or unsubstltuted nltrogen atom

represented by Y. However, a tri- substltuted boron compound-.‘ T

towhlchaba31ccompoundhas notbeenadded forexample trlphenyl.;-' -
boron etc . is often. unstable as it J.s, and therefore when such -

a boron compound is reacted w:Lth the prlmary to tertlary amlne‘
or the heterocycllc compound containing a substltuted or
unsubstltuted nitrogen atom, the yield becomes low. -

The tri- substltuted boron compound used as. a startlng
material of the above nitrogen atom-coordlnated boron compound,
may be’ not only a commer01ally avallable _product, but also a
compound obtalnable by. reactlng BF3O(Et)2 (Et is ethyl) or the
llke with a Grlgnard reagent in THF or dry toluene, -

. ‘I‘he reactlon of the above polymer having at least one acid
group in a 51de chain or at a terminal thereof with the above
nitrogen atom—coordlnated boron compound can be conducted by
charglng the polymer hav1ng at least one acid group in a side
_chaln or at a terminal thereof and the nltrogen atom—coordlnated :
.boron compound and then heatz.ng the mlxture at about 50 to 120

_°C,_ preferebly abou_t 80 °C. The order of the ch_arglng mentloned o



t hereof and the nitrogen atom coordinated boron . conpound. is . generally
sel ected such that 0.3 to 3 nolecules; preferably 0.3 AQQﬂS&rﬂﬂQ&uleS o
of -t he above. nitrogen: aton}coordlnated boron conpound are'.“added per
acid group. into which the nitrogen atom coordinated boron .conpound is..-to
be introduced. As. the producti on nethod.of a boron-contai ni.ng polyner- .
havi ng at |'east one group-representediby. the above:formul'a (1)" inm the ..
present invention, there can also be menti oned a productlon met hod
conprising a step (1) of reacting a polynerizabl-e organic. aC|d with the
ni trogen . at ot coor di nat ed- bor on conpound represented by t he above formul a

(3) and aakeep il hpt pﬁrtlcnaawan NZhRged, RO, 8:959&2 co rrErl sing.a .
bor on- co ri zabl.e ‘monomer -obt ai ne E&ﬁ/ YBEY(1) This
. product.i. g&lﬁnﬁigd Ei%%gfoafef §c&§d€'§°?ﬂe“séoﬁéd%fch&1@ pRvanta brrmThalabove
pol yner i Zdreck Banbe atded] dsopw b€ tabin/o BgaRpl X%Géﬁ@%‘u%hoe{sgﬁg]'[8% bl
ri.zabl e

car boxyl |'qla,ﬁhgh a e or anic sul fonic aci
or gani ¢ ;51 osph or |%’l€ggl§%'?]h6 QJ: QW%F?QQHIIQDO?W@%D@@% bsenot

parti cul &3p9 Ivgd-ed i nsof:ar as lt |s an organi c acid-having'a

pol yneri zabl € -unsaidi4154 ¢4 fo mention can .bé made
of those specifi ﬁafce manflgg%lgggﬂ ﬁ%%nna %ﬁgttﬂ ngdﬁ?mez%]riémer - '
unsat ur aP é 8?9% i APRaYTHY rrwriid graige chhénnbt radga@nterminal

at om cooktlemabédahdr onecnm@@sggnr g%ﬁsgg;r,gﬁlggt % @?rbe 3 ovte? %ﬁ% cg"%'ﬁﬁ. ]EqBstt |h$1 _

reaction NS JdLd :

the step iC pect? PP +§C d pnedfeabb\lg OFIthher
offBfLL1 9N rdkstfiatichtat Bpdcia Pome] scuem

t hose spec? fll\Qﬂmd:tylemntqﬁ)rthé above ﬁit@b?@h &P Sr&dih ﬁé?%é}o

cop)olyrre&d)ﬁ Jn%cg&&@& ip t he ste(g é/rfé?‘ t ogether wt ri9

August: 2005 . 11, oron--c%n}fa"i‘cr“ljr%gg it t9 I dhed tatsasmed i n t he

step (|)a%\°IPe%<?9F%HP$‘€g¢tbcmprcmpmmg ihetdBONIHRIEIY pol ymer t hat

can be producegs PRy oL, h gscribed . above al sq fall's under
the scope, of re?gr?t |nvg)%1l @%E%EFﬁgt% POL RSP PO RE PHAREg the,

sane - st utJ;:ié h% eaft tone)gro%rgpr@ﬁe@bﬁddwlmh@ pbbyeefomhini nag by the
Bt L mtanteio s ot L e LAY AT 2 T
“under the SCopa ng B'rse %L?nt rﬂi':eﬁ?f"ﬁﬁ ngapolymerlzable organlc
acid with the nltrogen atom—coordlnated ‘boron compound
represented by the above formula {3) - and a step (IT). of .
polymerlzlng a monomer component compr1s1ng a boron contalnlng .
polymerizable monomer obtained in the above step (I). This
productlon method also falls under the scope of the 1nventlon |
'~ The above polymerlzable organlc acid lS preferably a
| ) polymerlzable organic carboxyllc ac1d, a polymerlzable organlc
sulfonic acid or a polymerlzable organic phosphoric a01d _The
above’ polymerlzable organlc acid is not partlcularly llmlted
1nsofar as it is an organlc acid hav1ng a polymerlzable
unsaturated double bond, and for example, mention can be made
of those speci flcallymentloned herelnabove as the polymerlzable _. |
unsaturated organlc acid having an acid group. |
The'ni trogen atom—coordlnated boron compound represented
by the abOVe formula (3), 7 the react:l.on condltlons in the step
(1) and the polymerlzatlon condltlons in the step (II) also
1nclude those specifically mentloned above. Further, those '
_ spec1flcally mentloned above as other monomers can also be
copolymerlzed as necessary 1n the step (II), together with the |



Theresin conposition of.the present. invention may nmake . use of. the
bor on- cont.ai ni-ng pol ymer - i n. conbi nati on.with other . 1 fdegustesiHS i n. or der
to adjust ‘the Hydrol yzability and to. adjust .the phychaI properties- of :
the coating fil'm The above other “binder resins i ncl ude, - for -exanple, -
chlorinated paraffln pol-yvi nyl ether;_pQLypropyrene”sebacate partially.
hydr ogenat ed " t er phenyl , polyvynyl'acelate; poly (al''kyl (neth) ‘acrylate)- ;.
pol yetterpol yol , “al kyd: reSin,-ponester resin, -ponV|nyI chloride, - -
.silicon oil, wax, vaseline, liquid paraffin. rosin, hydrogenated resin, n
dlvalent netal saltsl. t hereof. The i ncorporated anount of . the - . . ‘
above- rremmmbmtmmnbgpdwmémMéﬁoﬂéﬁfzaslehxn[ea 1AL LGS (1 es' ns]
[ bor on- cont ai ni I N a ms é

proportion:of -t ove éﬂ?gﬂ‘tlBPn&QP’PFéﬁHg EP@hEPrPﬁaﬁOPh@lnabgve range
i's not pRFlemey éhbembeqmddwmfbhfeme b@aaubewhaﬁﬁﬁdwhégarﬂﬁeaerty and

anti-cragg r tin not. be secured
si mul taneOl?g'IgéyFHl%ﬁg iﬁaéisl%;] 1I(I:%%pos%t i 3%0816 ﬁn}:wepP‘éQEﬁPtl hV‘éﬁPFhﬁnean be

i ncor por dtedhedyi #hisny aj Eredaﬂtahmviwlthugsmai1sm~uctﬁﬁe agnthheubtng
coating |tmﬁeob@boﬁhc@,n@a§§pﬂ § Pl @r fﬂé&g I.ncor Qrat ed algo falls
%ra?é)(f ngpe ey

under the éﬁge of thrg I nventi ‘'ncor. .above

resin cof‘?ffts R 9etydneeaEign JEF ﬂ?bﬂiélagd%)byarmsthoﬁ cﬂﬂe:sdlhad t:loelt ent in

the anti produicigoaomethgd dédctise@Ebde i %11'c‘ﬁ3§ EFBHth 11280, ] the
ferior in‘the antifo I ng property, yﬁulethe

resultin t filmti

anmount %Sagiul&&gt 55888 O% kgelgrﬁ%ﬁr”ﬁ‘i‘%&t%@n% by ‘mass; there may occur

i nconveni encesThactesias cmn@@lsumgohno“fhﬁn@?ﬁtés&tf llh%n@&%h%ﬂPlﬂaké he = -
e present.

anmpunt . t % hy e aniifoul.in

| ment | 01?1§tram]8/f &Eﬁggtég?ng %glngrdgn% i%‘?l’{/elﬁ’t fq‘Bnglné&gF’Pl yih Ridems

an- ant i flotRday regdpstin aripiboadipet, the Im@rmlﬂtzamlsﬂyaﬂat%t&ijué@ the

resin cﬂm@qﬂiggmp%ﬁ&eqegbgyethe J(haq:lqﬁo Nt igul |lﬁn(gva ent i s not
onar %ﬁfﬁﬁ g

partlcul (y limted and may .be any conven
t her eof ¥ ere%’o‘%@el‘%‘:]*u‘%ﬁf fﬁ%k(%xaélfplmat azﬂslortsumitat FEopin,zi ne;

ni ckel - mlkyvinyl ether, polypropylene sebacate, partlally
hydrogenated terphenyl polyv1nyl acetate, poly(alkyl ,
(meth)acrylate) polyetherpolyol alkyd reSJ.n, polyester resln, |
polyv1nyl chlorlde, 5111c0n01l wax, vasellne, llquldparaffln, -
rosin, hydrogenated r031n,_naphthen1c a01d fatty acids and :
_divalent metal salts thereof '
The. 1ncorporated amount of the above—mentloned other'
blnder resins is preferably [other binder re31ns]
| ) [boron—conta:.nlng polymer] = 0 : 100 to 70 : 30 in a mass ratlo. ‘

' A proportlon of the above other’ blnder resins hlgher than the '
above range is not preferable because both excellent long- term
antlfoullng prOperty and anti- -cracking property of the coatlng

_fllm will not be secured 51multaneously., o

The re51n compos:.tlon of the present 1nvent10n can be Lo
1ncorporated sultably into an antlfoullng coatlng The
antlfoullng coatlng 1nto whlch the above reésin comp051t1.on is
1ncorporated also falls under the scope of the invention. *I‘he, :
1ncorp0rated amount of the above resin comp031t1.on 1s generally
0.1 to 80 %bymassof the solid content in the antifouli 1ng coating.
_If the amount is less than 0.1 % by mass, the resultlng coatlng
film is 1nferlor in the antlfoullng property, whlle the amount




met al oxi des, .netal hydroxides and netal halides such as those of Copper
zinc etc, other metal salts. such as'cupr0u310xrde 1@0@@@MS¢héﬂHﬁide etc.
nmet al carboxylates such as copper naphthenate copperstearate etc ; netal
di t hi ocar bamat es such -as-zinc.dimethyl . S
di t hi ocar bamat e, bi.s- drnethyldrthrocarbanoyl zi nc, ethylene-
brsdrthrocarbanate etc. thruran1d|sulﬂ_|des such as. tetranethyl-thruram
di sul fide. etc. sulfanrdes such-as -'pht hal yl sul fat hi azol e; sul fur - -
et hi dol e, sulfanrlrde pyri.di ne; - sulfonethoxrne,jﬁN,-N{ -di met hyl.= N

- phenyl N-- f1 uor odi chl oromp. thyl  thiosul fam de- etc.; pyrroles and

i m dazol ebs 'halgbleratsh@h POt by, maéQﬁtthé@eﬁnay@d&irdfn@éﬁvenlences such’: -
t hi oxanesa&.;lqzq,t riolnghsuch @ the %sterol -mron.etc. ;7 Im des
‘and . ani des. such as i carbaZ? A7 ]SntrrPEF ﬁﬁé?chﬁhe amount is 1. °
ani | _i d. &0 NG r¥ diy awaosmt hyl - m ercapt opht hal i m de, - - 3,

i opht hat Lo e Bnt1cofrinl L6 NS TEL 82k ”‘?r‘c’ri"n%ﬁma‘i!"ge‘“y' "

t hi opht hal i'm de et.c ur- con
hal ogen- CHEinacRY adga ﬁg@mm]sm&l Bbves such as an antifouling

2- et hyl a- bu 6- rrazrne
2,4,5, % :dgte(ri)letc}hl Q?otgﬁ{t%g}lg%f ”9}’191&%&%9}’03 cﬁ?’%‘é §ité ('j:f)opﬁgfnﬁasﬂrflea 4
5-di chl oFé’"”z” R e descef;-}hﬁ §§Pr‘ﬁeazol irie,' 2-pyridinethiol-I--oxi de -
zinc salt,. 2- pYhiedabetial t-1 i« e
6-tet racghgrrp et h)§l Sui folné/ dﬁgrr g@ﬂﬁ ES'S‘?‘%% g%g.iguglarllgu%l‘fllcar bamate
di i odomef b toeiy SiRgo ﬁ‘@n%gﬁﬁs apgseamp ey thep‘ﬁprfd%ﬂ@ltldﬁphenyl
bor ane, ppcfdeyls ari feaktas plfemgtab@rm aendoppber ﬁg{cochg&kggl étc medi di nes,
bagteric T L cize o} arti cul [im ted,. and
|nZI udesmgﬁg% %&(gdrr% el?u% ?d?oﬁgéggaanc%pg:ﬁq f‘?gjrge&fdw §S 1él‘r’%%tyl S
pht hal at 8T GRRRS hy |2ise ﬁ‘épav €9 thi ity talie swll tphs ek atsecupTrOus @ki@@at ic. =
di basi c §§p§érbﬁ§§daﬁj_§§tégbzerlﬁeéélF cé’fbgk fgpérg % |%§ ‘f?@ﬁ’l but yl

I e

sebacat eet ¢ ester-b ase astici z rs-suc The- egcoI
di benzoa?%ph%g’?%‘g%r VORPeEopt %rwte@é?eer: pekal %ﬁb@pﬁatewated ghalstici zers
such as 4s zdnesyiméﬂtq&pﬂatﬂlobétﬁﬁir@té?m d%lﬁm%t@lﬁ{focarl?ﬁf?{%(yl based
pl asti C'Zﬁ{é éﬂﬁglgﬁe%& )%.t%;[l%q:asr am rt}agtlz(lz.} (t):?lg_k/lram disulfides such
as tetramethyl thluram dlsulflde etc. ,' sulfamldes ~such as
phthalyl sulfathlazole, sulfur ethldole, sulfanlllde pyrldlne, '
sulfomethox1ne, o :
N, N’ ~dimethyl-N’ —phenyl N—-fluorodlchloromethyl R
thlosulfamlde etc.; pyrroles and 1m1dazoles, such as glyodlne,
fentlzole, polyc:Lde etc. ; thloxanes and thlxantho’ns such as
‘terazole, asterol ‘miron. etc ; J.mldes and amldes such as .
) m.carba21n, 3 4,5- trlbromosallcyl anilide, N- trlchloromethyl"
mercaptophthallmlde, 3,5~ dlnltrobenzamlde, )
_2 4 6— trlchloromalelmlde, N~ fluorodlchloromethyl o
‘ thlophthallmlde etc.; sulfur contalnlng organic compounds and
halogen- contalnlng organlc compounds such as C ]
-2—methylthlo -4-t— butylamino~-6- cyclopropylanuno 8- trlaz.‘Lne,l |
‘2 4,5, 6- tetrachlorophthalonltrlle, N,N’- dlmethyl '
dlchlorophenyl urea, . e E
4,5~ dlchloro 2- n—-octyl 3 (2H)1soth1azollne,
2-pyr1d1nethlol -1-oxide zinc salt, 2—pyrld1nethlol -1~ ox1de .
copper salt 2 3, 5,6 tetrachloro 4—methylsulfonyl pyrldlne,
3 1odo 2- propylbutyl carbamate, dllodomethyl p tolyl sulfone -



.epoxy stearate etc.; organi.c. t|n based plast|C|zers such as dioctyltin
Iaurate dlbutyltln laurate ‘etc.; and trioctyl -trinel Hugtss; Zaﬂ5acetylene
etc. The above pignents. not’ partlcularly limted, and i.ncludes;,  for"
exanpl e, extender - pi gnents -such as precipitated barlun1 sulfate ‘talc,
clay, chalk, silica-white, alun1na white, bentonite,.etc..; and colof
pi gnent s 5uch as 'ti-t-ani-um.oxi de, Z|r13n|un1ox1de "basi ¢ Iead sul.fate, .tin
oxi de, carbon black; _graphite, -red ifon oxide, chrorniumyellow, - .
pht hal ocyani ne green, i pht hal ocyani ne bl ue, qui-nacri done, ‘etc. The’ above
sol vent is not particularly li‘mted, and includes,- for exanple; '

hydrocarhﬁn&-sqqha@ankekqugenyyigaeangthghegeggegﬁlnecygkgﬂgﬁ ane ‘octane,
hept ane, ,cycl ohexane .and whi éyrlt et hers such -
tet r ahy dFSHEFSH, 228 Ry &‘fea%‘f‘ffglﬁ ?ﬂﬂ%ﬁﬁypléﬁﬁerba@lw%ﬂgl otel

| rr?Roet_ hyl et herl‘heelahwernelaet.’%/@?ieﬂlietﬂaﬁ pt%trrftﬁbul%trh)_{(' emelﬁbaw%%@?no:)ﬁtyl
e er ol u e nononet ny e er
and dlet 1§9%5é9f§%| th?hghﬁgﬁteebtéF EEﬁgaélBﬁtﬁlsﬁﬁﬁt%ﬁe

pr opy! a@@ﬂﬂﬂ!lEh#h@da%@ethﬂethgﬂhghbhelgtgp@hxﬁmﬂmﬂnbﬁMJthH@lat@CEtate
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| sobut yl . ketone and ONE;
and propgﬁléPPHﬁgﬂ a?kﬁﬁ%ﬁxsd@h@§§¢d§§bﬂ¢@éﬂ Qﬂﬂmweql@tbéreaﬂdrfbam&xiare not

partlculplhythbmkéﬁs s@BH agcaﬂéﬁh l@ﬁeeéf?@ £ diﬂé%%@%%%%i?'f 12 Cﬁuggf;
y ucci

+ 2005 nDnob sic S nDno
etc. 8FrY€§§%€?f #Yeﬁﬁﬁer?FE éWﬂqﬂﬁﬂﬁqR?ﬁﬁﬁﬂPl@FE#Cl$Etpresent
|nventloauchnabetpiepeepu HIOG sEar) etbycﬁms&égkﬁyql ﬂm&ﬁg aggktJves such
5at i ng. RRrlorancd Bl 20 SRtk AeBdR Rl n Bty “a‘ii BLL; R tihove.
remncd@&ﬂﬁ@ﬁﬁ&mm@wmQﬂmmwdmmwmmwm@ﬂmﬁmﬂs%mm@§9to
P e T 0 200, LTI 00 LGN e T e UL P!
lmellltate, trlacetylene, etc. Lo
. Theabove plgment isnot partlcularly llmlted, and 1ncludes,l
for example, extender plgments such -as prec1p1tated barlum
sulfate, talcg, clay, chalk,‘3111ca whlte, almnlna whlte, .
bentonlte, etc., and color plgments such as tltanlum ox1de,
z1rcon1um ox1de, ba51c lead sulfate, tin ox1de, carbon black .
graphlte, red iron ox1de, chromlumyellow, phthalocyanlne green,- -
phthalocyanlne blue, qulnacrldone, etc. _ |
| ~The above solvent isnot part 1cularly llmlted and 1ncludes p
K ) for example, hydrocarbons suchas toluene, xylene ethylbenzene,
cyclopentane, octane, heptane, cyclohexane and white Splrlt '
ethers such. as dloxane, tetrahydrofuran, ethylene qucol :
monomethyl ether, ethylene glycol monoethyl ether, ethylene -
glycol dime thyl ether, ethylene glycol monobutyl ether, ethylene
glycol dlbutyl ether, diethylene glycol monomethyl ether and
dlethylene glycol monoethyl ether; esters such as butyl acetate,
propylacetate,benzylacetate,ethyleneglycolmonomethylether
acetate and ethylene glycol monoethyl ether acetate; ketones
such as ethyl isobutyl ketone and.methyl isobutyl ketone, and‘
alcohols such as nrbutanol and propyl alcohol. _ |
Be51des those déscribed above, other ade.t:Lves are not
partlcularly llmlted, and include, for example, r051n, organlc .



dgr nm, etc. Adry coating filmcan be forrred by applying the anti
fouling coatl ng descri bed above’in a usual manner Ot Audwsts B lce of a .

. substrate fo be coated - ‘and then renoving. the Solvent through evaporatioh
at ordlnary tenperature or under’ heating. The resin .conposition .
conpri sing' t he boron containing pol yner -accordlng to the present

i nvention is a novel. compound - expresding an excel | ent*"antifoul i ng property
as a binder resin in an antifouling- coating; and'it.isa hydrolysable g
resin having a so-calied self-polishing property where the resin s
gradually hydrol yzed i-n -water to allow abrasion of the coating film The

anti f oul imonaiwed ingadidorpesiatpd ndddbithier rrﬁﬁiﬂhlateo‘&ﬁlaoﬁioh QR ygonpri-sing
t he boro%&@%ﬁ@é &%cpol yrrer accor di’ r]_g to the resent: .inventron is

superior in e- ant o'u’Il Cifperct lting coating film The :
above anti f oul g eoa:mfmgpllnqaoohelng&df Sﬂlié pblesenenm&exp@metdaipb@r es‘in

wat er , nets nd S! nar net-s, water
condui t s Ihfaélﬂs rggqfo%p ﬁ?eaﬁ% C{C{n]'ﬁécpéléﬁeﬁ &8%5) Fpich A a
bor on- corﬁté}%rhj- %I%ﬁﬂslm%cwdmtgftomllmigea@ee:tene pmaelﬁﬁt:@lﬂer\;\/ﬂan o
‘|ncorporajcgj; dgiad | lyi t excel l ent th i fouling
property tlhe regﬁdﬁl?jr% re tlla%grfl n#ggﬁghgbo%(/e&lbv 91 %é:m §| h‘ § polymer
can be sf%@ﬁ"‘z%ﬂ‘ §Pﬂ$P§15h6né‘-é’§iplry-sl@@c‘dﬁ@bﬂgonocmheammpblgmemet hod of

t he pr esemcordﬁuqnﬂ:bonhe besaRevenelh i {on! Al@ Goal uged_sui tably
on shi PS4, 005... .15 structures-in wa&ﬂg(l%%?l ?%mnggnets such

us
as farm nlxﬁeft gug dg %tl%ﬁ iy nét BebhAeeritbncuined ) midfing sapHenent s,
etc. EXgWhESInllﬂ:Iereltnafter the present ‘invention is descri-bed in nor e
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coatlng descrlbed above in a usual manner onto the surface of ;
a’ substrate to be coated.and.then.remov1ng'the solvent through
evaporatlon at ordlnary temperature or under heatlng ‘

x. The resrn comp051tlon comprlslng ‘the boron~conta1nlng',l-"'
polymer accordlng to the present lnventlon is a novel compound
express::.ng an excellent antlfoullng property as a blnder reSJ_n
;m an antifouling coatlng, and it is a hydrolysable resin hava.ng -
aso calledself—pollshlngpropertywheretheresrnlsgradually3_
hydrolyzed 1n water to. allow: abra51on of the coatlng £ilm.

~ The antlfoullng coatlng 1ncorporated with the resin.
.comp051tlon comprising the boron—contalnlng polymer accordlng?
to the present. :x.nventJ.on is superlor in the-antifouling property o :
‘of the resulting coatlng film. The above antlfoullng coatlng?-:
‘can be used sultably on shJ.ps, structures in water,. flshlng nets.
'suchasfarmlngnetsandstatlonarynets,watercondults,flshlng
1mplements, etc. ' o

The resin compos1tlon comprlslng a boron-containing
_polymer accordlng to the present lnventlon, when incorporated .
into an antlfoullng coating, is excellent in the antlfoullng
property of the resulting coatlng film. The above )

. boron- contalnlng polymer can be synthesized sxmply and easily
_accordlng to the production method of the present invention.
'.The above antlfoullng coatlng can be used sultably on ShlpS,



to parts-by.weight. Exanplel A four-necked flask equi pped with a stlrrer
an inlet ‘tube,- a- “droppi-ng-funnel "and a' condenser We: Auﬂuutnﬁﬂ@ﬁth 64
parts of xyiene and 16 parts of n-butanol, and the-mi xture was-"heat ed d
kept at 11.5 C. To this solution was added a ' mixture of 62:8 parts of

nmet hyl nmethadcrylate; 30..8 parts of 2 ethylhexylr- .acrylate 6.4p arts of
acrylic aci.d and 2.0 pafts—of t-butyl géroxy - 2- et hyl'hexanoat e. dropmﬁse over
3 hours, .and 30 rinutes thereafter, -a, mxture of 16 parts of -xylene, .4
parts of n-but'anol and 0.2 “part of t- ‘but yl per oxy . 2- ethylhexanoate was -
added dropmnse thereto over 30 nminutes, and further the reaction mxture

was keptshtuthersanin tmm,atwélifﬁ 19@&3 IS 40 £ nﬁé%gn Sy ution 1

vl e (gt FE B o U R S i el o o1 10000,

A four-necked flask equipped with a- stlrrer an .inlet tube - a dropplng

-funnel and a condenser was -charge {dﬁd ? 2. 1 parts - -of a tri phenyl .
o]

bor ane- pyri di ne_ conpl ex and 265 par ylerie, and the mxture was L
stirred.” To thilergddaddead the present Jofventn@rr ¢si deset Usé@ninl mokkai ned .

b t f A'h t.
or oce: hﬂtélmaw M&ém W:tﬁ e CO! % a% %F’le?]le %vggrbgﬁ?eﬁg%rs °

proceed t, re i 0 vol a onents Xy were |
di still eo"gﬁﬁagi‘aefc’f‘b‘?ril?‘m§hrem&i% ireeption. shed anm tpantst refers
reducedan5$uuﬁm WWememghta brown resin $olution A with a:resin solid:- _
cont ent % %) y “weight: was obt ai ned. -Exanpleés 2 to 4 19 August--ZO 05
Resin so Et ns to D.were ' .obtai.ned An the sane manner -as.in Exanple 1

except that thé—ﬁ!mmmmdlﬂe@”ﬁlass‘iomquhppEaleﬂ:lﬂa s‘ﬂ@fﬁeﬁ?%@x 10 ¥ EQHEG resin.
he oo o SfBtn ML H6°H L ARG hes BRE D0 v ER m‘?‘:%%n%%%é’ﬂt' "
i ndi cat e§Y11ﬁBenﬁflﬁloberpaJa¢$)mﬁo‘omtrmceh Eordrtheonpatnder epseaeated by the
formul a g3y keptTQ‘é l’f‘f)u‘%g i ﬁ!'oT@RLLg %o_aLh‘tlengvggsggdea E%litg}ée %ght

62 8 parts of methyl methacrylate, 30:.8 parts of 2= ethylhexyl '

acrylate, 6. 4parts ofacryllc ac1dand2 Oparts oft butylperoxy

2 ethylhexanoate dropWJ.se OVer 3hours, and 30m1nutes therea fter,

a. mlxture of 16 parts of xylene, 4 parts of n—butanol and 0.2

part of t butylperoxy 2~ ethylhexanoate was added dropw1se

thereto over 30 minutes, and further the reactlon mlxture was
) kept at the same temperature for 90m1nutes to glve a re51n solutlon

1 with a SOlld content - of 50 % by mass. The resultant res1n .
, had a solid ac1d value (Av) of 50 mg KOH/g and a number average: |
molecular weJ.ght of 10000. ‘ ‘ ‘ 7

A four- ~necked flask equipped‘with'a s‘tirrer', an inle't tube, .

.a dropping funnel and a condenser was charged w1th 32.1 parts.

of a triphenyl borane-pyr1d1ne complex and 265 parts of xylene,

and the mlxture was stlrred To thls was added 224.4 parts of

the re51n solutlon 1 obtalned above, then the mlxture was heated

to 80 °C and stlrred for 4 hours to’ proceed the reactlon The
-volatile components xylene and benzene were dlstllled away from

this reactlon vesselat 60to 70 °C under reducedpressure, whereby E

a. brown resin solutlon A with a res:.n solid content of 50 % by
weight ‘was obtalned '

Examples 2 to 4



Table | Resinl- 234 Xylee - -- -- ------ - - -=------ . =_64.0--.0-.64-064.0

. - 0160160|veth| . 8 " ai-
SO - mNAIEDT X 80160 10,0 Wity oo s
-------- mmmeemeaeeteal @CT mmmmmmmie L o--- 8 --lhy |, .
--------- B F-1 - R T putpp R, ) 6" R
--- _2- Ethylhexy nethacrlate - ‘-}6---1-—---;--28 722 0 - s

_ l.} ReSLn solutlons B to D were obtalned An the same mannerf
'as in Example 1 except that the comp051t10ns shown in Table i
wereusedtoproducere51nsolutlons2to4,andtheres1nsolut10ns
- shown in Table 2 and“boron.ln.the amounts shown in Table 3 were .
.used : ) T ‘ i
' ~ In Table 2, the ‘boron component 1nd1cates the nltrogen :
Matom—-coordlnated boron compound represented by the formula (3).
:The values in Table 3 are expressed in parts by welght

_Table 1
) ‘ Resin - 1 2 3 4

Xylene - '_-_; _________________________ 64.0 1..64.0. | 64.0 | 64.0
n-Butanol, T 16.0 | 16.0 16.0 16.0

-Met.bx%__setb.eery;teic_e___,--_--____- ______ 62.8 | 56.8 | . 1 . .

2-Ethylhexyl acrylate . | 30.8 7.30.4 [ i - .

Ethyl aceylate.  ©° ) T 9.6 1 7.3,

2Ethylhexylmethacr_vlate287 _______ 22.0

-.GCyclohexyl methacrylate | ~ "] T 15.0 ) 15.0

Methoxy polyethylene glycol

methacrylate 30.0 30.0

- 9-5‘.-.9).--;--_-,--_‘___.-__--“-____-___-.-_________--_--_---._._____-__-_----__-_____ _____________________

Acrylic acid 1o 6.4 | . 12.8. | : 16.7 1 25.7. ]
t-Butylperoxy -

2-ethylhexanoate 2.0 1".2,0 2.0 2.0

Xylene .. . T 16.0 §..16.0 1 16.0 1:.:16.0

n-Butanod ] 4.0 | . 4.0 ... ..4.0 | 4. o__.
f-Butylperoxy - . 0.2 0.2 0.2 0.2

2-ethylhexanocate .



Cyclohexyl _Inethacry_ae--- _-- I R - - -15 _.{01
.0 - -- N@thoxy pol yet hyl.ene glyco""';""";7'7'i§'iﬁ§ﬁéf'idd5“--j' |
R L LT R nethacrylate 30. 0 30 0 - - - -Ll=7F5F Setea- --s-
T LT s ommess c---s- s 6:=412.8 -10 - 7---
(n c__aeid---+z--------- LR e R Butylperoxy-: P
17 -

Boron component -

Resin1.

(AV=50)
¥ Resin2
“1n
(AV=100)
_ § .. J Resin3 |-
. B - H{AV=1 3'0) ' .
.| Resin4 - o c I%AIQH: L
(Av=200)f " |nershsTiR2p
Table 3 | , _ s ‘
Resin ~ Resin Varnish Boron Component
‘A {224.4(50% solution) | . 32,1 -
B -1112.2(50% solution) ~_36.8
[¢ 86.3(50% solution) - . 32.1 . ,

1. Preparatlon of coatlngs . X , .
The resin solutlons obtalned in Examples 1 to 4 werée used,

o

' and accordlng to the formulatlons shown in Table 4, the respectlve ,
'components were dlspersed by a dlsperser to prepare coatlngs
'a to g ' _

The values in Table 4 are expressed in parts by welght |



2- et hl hexahoat e2. 02, 0- 2. 02.. O_Xyge?e -[- RS 0 Qi%ﬁy: L

----- ---- < - ns-Butanel. ------l --ieosii oo .
e IR Sus bR IERRE R bk SRR

---------- oLl SRS (I SN

- But yl per oxy- - - n
| hexanoat e. 0. 20. 20 2. 0. 2 19 August 2005 17 Table 2 Reln Boron conpgnen _
Resin R2Y. A .. ‘Resin.1Ph (AvaQ)N_Res&B 2. Bn= C4H9n CI2H25NH2 (AV=10 Q)

Resi n 3PhQV

Table 4

Resin solution A ) 40 . :

{Resin solution B -~ {- | 40 | 40
C - .
D

Resin soqlutién - -
Resin sclution I A 40. | 45
Cuprous oxide . . 25 ' O 30 S
Zinc white. . - 10 | 5 | 15 [ 107 10 5 1{.5
Titanium oxide 15 |15 1210 15 12
Red iron oxide .- . | - 5 . 1 1T 31
Phthalocyanine blue - ' . 51 7
N 4,5-Dichloro-2-n- . : L I - g
L) octyl-3 (2H) isothiazolone | : ; ' A
Pyridine- trlphenyl S 5 - 1. . 3
borane R - : .
N—(fluorodlchloro— - B IR R 5 ; 3
methylthio)phthalimide : : ' 1 )
Zinc pyrithion . A 5 B ' 3 3.
Copper pyrithion s R
Colloidal silica

35 | 40

,h.

w
[ %)
{nofwlin
(WS ]

[ &%)

1%

[#%]

Chlorinated paraffin - | 2 -2 ) 2
Polyvinyl ethyl. ether - 2 | 4 | -1 4
Dioctyl phthalate 3T 2 3. f
Rosin S el 2 ' .
n-Butanol - B 313 {.31571T'3 15 3.
Xylene : I 14 12 13 12 14 ) 13

. 2. Evaluatlon of the antlfoullng property _

o . Each coatlng obtalned above was applled onto a blast panel
“which had been coated with a rust preventlng coatlng in advance, -
to form,a coatlng fllm.hav1ng a dry film thlckness of 250 Hm,
and then left in a room for 2 days to give a test panel.‘ ThlS l
test panel was used to evaluate the antlfoullng property in a.
creature~adherlng test on-an experlmental raft installed 1n
Marine Laboratorles in Nippon Paint Co., Ltd. , in Tamano City, |
Okayama, For24nmnthsafterthestartoflmmer51onoftheraft,
theratuaofthecreature adherlngareatotheareaofthecwatlng:
film was 0 %, indicating good antlfoullng property.
| _ Antlfoullng coatings prepared with resins A to D obtained
in Examples 1 to 4 could demonstrate excellent antlfoullng



(Av= 130). .-.-Resin .4 D Phn-Cl8H37NH2 (ANLZO 0) Table 3 Resin VarnlshBoron
Conponent 224 4(50%$o|ut|on)32 1 P112: 2(50@$0Iut|on)fgsgL ust 2605 .

86. 3(509&0Iut|0n)32 1 D56.-1 (50@$olut1on)51 2 1. Prepara %lon of coatlngs
The resin sol utions obtained in. Exanples 1 to 4 were used," ‘and. accordlng
to the -fornul ati ons shown in-Table 4, ‘the respective - conponents Wwere

di spersed by. ‘a dlsperser tao prepare: ésatlngs -a to'g. The .values in table
4 are expressed in parts by. wei ght. Table 4 40g Resin solution.A Resin.
solution“B40 40 Re i -Tu's n so 40 tion -C 35 Resin solutian.b4.0-1 45
Cuprous oxide 2530. Zi-nc’ whi t.e:” 10 15 1010 5 Tltanlun1OX|de 15 15 2115 12

Red iron moﬁertﬁ%@mﬁiﬁmmy&méq%dﬂéﬁ&a of ocean creatures



4, 5-Dichloro-2-n-., octyl- 3(2H) i sot hi azol one 7 Pyridine-triphenyl borane
5 N-(fluorodichloro- met hyI t hi o) pht haliride ~ Zinc p}yglglpélpglt Bdppper.
pyrithion .54 Coll'oidal -silica.3 34 3.- Chlorinated paraffin 22 .2 Polyvinyl
et hyl . ether 2 4 Dioctyl phthalate 2. Rosin .n:Butanol 14 6 13 Xyl ene 14 12
13 12 2. Eval uation of the antlfoullng property Each..coati ng.obt ai ned- above
was applied onto a bl ast panel whi ch2lbad been coated with a rust’'
preventing. coat i ng in advance'; -to forma coating fi | m havi ng‘a dry flim

t hi ckness of 250 Jam: - and then left in a roomfor-2 days to.give a test
panel . This . test panel was used to. eval uate the antlfoullng property |n a
creature--adhering.test on an- experbgﬁﬁ{g}l raft installed in- Mrine -
Laboratories in N.ppon Paint -Co I'n: Tamano Gity, ‘Ckayama. .. For 24 ‘
nonths_after, the start of imersion of the raft, the ratio of the .
creature- adherung Areasiﬁ bbﬁp@ggglgg the coatlng filmwas 0 % |nd|cat|ng_
good. anti foul i %proge ¥ ~Anti foul i ng coatings preparéed with resins Ato D
obtai ned - i n EXAHSTeSOHP osﬁsc%l}?%%rﬁﬂﬁiarld’tl@gelé@émﬁth@ﬁln@ouﬂn ag | T

August 2 soxcoasclpanperayat@rzpixeapahetaefae*&q%atyt&{egQSQﬁ%e‘iﬁ:%%te‘ﬁft%a 19
August . t%pqghe following formula (1): ' L

I
ROy [ (g
g BT N P

Aln the formula, R '1s a part of an acid group; R2 groups are
_the same or dlfferent and each represents a substltuted or .‘
_unsubstltuted alkyl or aryl; X represents an oxygen or sulfur--i -
-'atom, Y represents a primary to tertlary axnlne or a heterocycllc'

'compound contalnlng a substltuted or unsubstltuted nltrogen-
_atom, and n is ‘1 or 2 '

2 The resin comp051t10n accordlng to Clalm 1

whereln R1 15 represented by the followrng formula (2)

o ﬁ’ -
N T T R DA

 OH

3 A productlon method of a boron contalnlng polymer
which comprlses a step of reacting a polymer hav1ng at
least one acid group in a side chaln or at a termlnal thereof,

_w1th a nltrogen atom~coord1nated boron compound represented by
’the follow1ng formula (3)



20 CLAIM5, A resi.n conposition which conprlses a boron-containing polynmer
having, in a -side chain or at.a termnal thereof, atglggggspnguggoup
represented ‘by the follomnng fornula R2 (1) in the formula, RL. is a part:
of: an acid. group, R2 groups.are the same or-different. and each represents
a substituted-or, -unsubstituted alkyl “or aryl; X- represents_an oxygen or-
sul fur atom . Y represents a prlnarwlto tertiary anmine.or a heterocycllc
conpound containing a substituted or.unsubstituted nitrogen-_atom. and n

s - 1 or 2 2 . The resin composition according to" Clalntmhereln Ris _
represent.ed by the following formula (2): , o0 6 ~ . or. 2) 3."A productlonf
nmet hod of "a bor @ cont ai ni ng pol ymer. whi ch cOnprlses .a step of reactlng a
pol ynmer havrng:§ | east one-aci-d group in-a side chain or at a. termina

t her eof th ni trogen at omcoor di nated boron conpound represented by .

t he followﬁ%g*ﬂprdﬁla (3);(R R2BY. .12, Rin .the fofmula, R2 groups.
are the sane. F di fferent and ‘each .represents a substituted or :
unsubstit'ut ed aﬁkyl or aryl; and Y represents a prlnary to-tertiary amne
or a heterocyclic conpound contalnlng a substituted or unsubst.ituted .

ni t rogen jratigya fd%mﬁl%e ReOgpghion. nEt hod .of-"a borgn-cont ai.ni ng polyner'
accordln%_to g Lon 9 bQ are ghe same or di ferent .and " each’. .
epresents a substltuted or unsubstltuted alkyl or aryl and S
:Y represents a primary to- tertlary amine or a heterocyclic’
_compound contalnlng a substltuted or nnsubstltuted nltrogen o

_atom

4 The productlon method of a boron—contalnlng polymer L
accordlng to Clalm 3,

whereln the acid group is a carboxyllc a01d group, ‘a
.sulfonlc ac1d group or a phosphorlc acid group .

5 A.productlon method of a boron contalnlng polymer.
whlch comprlses a step (I) of reacting a polymerlzable
organlc a01d w1th a nltrogen atom—coordlnated boron compound
represented by the follow1ng formula (3) '
??
R—B:Y  (3)

,Rz'

R

in the formula, R. groups are the same or dlfferent and each”
: represents a substltuted or unsubstituted alkyl or aryl - and
Y represents a prlmary to tertlary amine or a heterocycllc
compound contalnlng a substltuted or unsubstltuted nltrogen
atom, _ o ' '
o and a step (II) of polymerlzlng a monomer component

comprising a boron contalnlng'polymerlzable monomer obtalned
in sald step (I)

6. The production:method of a boron—oontaining'polymer




wherein the' acid group is a carboxylic acid group, a sulfohic acid group.
or a phosphoric acid group. 5: A production nethod O{9QA&§H fﬁﬁgam ni ng
pol ymer which conprises a step (I) of reacting a polynerizabl .organic
acid with a nitrogen: at om coordi nat ed' boron conpound represented by t he
following formula. (3) R E:Y. (37 . R2in the fornula, R2 groups are the .
same br different and each represents a substituted or unsubstituted al kyl
‘or aryl;. and Y represents a primary.to tertiary amne or a heterocyclic'
'conpound containing a substituted or unsubstituted nltrogen atom -and a
~step (I'l) of polynerizing a nononer conponent conpr|5|ng a ,
bor on- cont ai ni ng pol yneri zabl e nononerobtained .in' said step (1).. . 6.
.The production nmethod of a boron--containing polyner 19 August 2005 22 -
_according to Caimb5,. wherein the polynerizable organic acidis a - = °
polynerlzamt@rdﬁgguud:cxmﬁmxul|c acid, a pol yneri zabl e or gani carboxylic
acid or a poly abl or ni ¢ _pho horlc acid. 7. A resin conposition

- whi ch conprlégggég r ﬁt eﬁ%ﬁﬁigﬁlfﬁgﬁnlﬁbFSFﬂeﬂsb§ the production
et hod ofp@hsnwmlmmammg captloxydicaaedddi agpbby:a@ym@mef cl aims 3 to

ccor di ng T AR A el SRS RRER G85nikiG RROS N e

present . |%ﬁﬁ%t|on is to provide a resin conposition conpr|5|ng a
boron cont ai ni ng polyner useful as an antifouling ‘

7. A resin composition
which -comprises a boron- containing polymer
~:obta1ned by the production method of the boron- containing
polxmer accordlng to any one of claims 3 to 6.

8. An antifouling coating

whlch comprises the resin composition accordlng to
Clalms 1, 2 or 7.



'coating whi.ch does not contain heavy metal froman environnmental .
vi ewpoi nt: Thus, the present invention provi des & refé d“leg%rgr::@sé&d§n “whi ch
a

_conprises a ‘bor on- cont ai'ni'ng polymer ‘having, --in.a. ai'n or at
term nal thereof, at l-east one group. represented by the follomnng fornuLa

(1) R X-13 R { nin the:formula, R- is a part of .an.acid group; R2
groups are -the sanme or di fferent andzaach represents a. . " substi t ut ed. or"
unsubstituted al kyl’ or-aryl ;- X represents .an.oxygen or sulfur-‘ atom - Y '
represents a'prinmary to tertiary amne or- a heterocycllc conpound S
cont ai ni ng. a substltuted or~unsubst|tuted nltrogen -aton1 and nis 1 or. 2.

ABS TRACT

_ The present J.nventlon is to prov1de a res.ln comp051tlon
comprising a boron—contalnlng polymer useful as an antJ_ foullng: .
coatlng which does not contain heavy metal from an env1ronmental .
v1ewp01nt ' ‘

" Thus, the present 1nvent1.on prov1des a resin comp051t10n'.r '

Wthh comprlses a boron—contalnlng polymer hav1ng, in a
51de chainor ata temlnal thereof at least one group represented .
by the follow1ng formula (1) o : - :

S n .

£

1n the formula, Rt is a part of an a01d group, R groups a;_-é'
the same or dlfferent and each represents a substltuted or
,unsubstltuted alkyl or aryl X represents an oxygen or sulfur‘. .
atom; Y represents a prlmary to tertlary amine or a heterocycllc N
‘compound contalnlng a. substltuted or unsubstltuted nltrogen
_atom; and n is 1 or 2. -



