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@HﬂﬂﬂFﬂﬂAﬁiaNshlp 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 Lﬂt" Add 1@t FRODUGTION mﬂﬂpneménaoagnadbﬁmmzﬁ@d growt h of
--aquatic GKHammnesnnnAmqu$b@@qg@ behewnEhe wat er surface, an antrfoullng
coating -i's used, and there has. been used an anti’ foullng coating = =
conpri si ng seamater-lnsoluble vinyl -resi.n-and al kyd reS|n as binder resin
and a trialkyl tin. polynerlc CQEQgdeAﬁSFQELDVEhIC|e -However, . there-is
anxi ety about: &ﬁ XS& effec% of .the eluted- trlalkyl tin on the -
ecosystem so f nﬁﬂﬁe? FopetefapfEnto ot healy compesitiae.
ﬁgtl f7 oullgggggééc;rﬁge mmbmoﬂtnﬂmngg gg}aanryéﬁer aigp%geggf\gggtglagug% 1 é:?te ion
i-7-- i ivativ X
conpounds. -éhr#ﬁ§%9§$§ﬁ%é%$9$gg g§P% f%?tgg h%lt%ﬁﬁﬂd%erdﬁﬁpﬁggds_

. (Japaned® #BKar ?ﬁ%ﬂlt%ﬂlQ@ﬁ¥E¢98 295608, Japanese Kokai- Publication
Pe|-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

o oPoeet IBd R, PUEPRSEBL ) EXPLSSRL R e Tl ing et for oo
Publ|caﬂﬁﬁ¢q+§nd1Beazléssudeseﬁheea toi pheiyhs substances below the.
‘Water surface, to cause a w1de variety of damage For example,
when these aquatlc creatures adhere to the body of a Shlp, the -
veloc;Lty of the Shlp 1s lowered and the fuel cost is 1ncreased o
Further, 1t is known that when the aquatlc creatures adhere to i
. flshlng nets etec, the net may be clogged to cause death of. flsh :

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

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 heavyr
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



bor ane- al koxyl- group-confainin g am.ne conpl ex conpounds, and Japanese
Kokai Publi cati‘on.'Hei -11- 323206 di scl ose€s triphenyl 1%dysatiZd¥)s - ..~ ..
ni coti nate conpl ex conmpounds. Further,. Japanese Kokai .Publiecation.” -
Hei - 11- 199801 di scl oses, as a resin conposition. for heavy netal free
,antifouling coatings, .an antifouling coating conposition -.conprising N
atom-coordi nated triaryl borane-containfng - polynmer as a vehicle.. SUWARY
“OF THE | NVENTI ON. - Enbodi nents of the present -invention nmay provide -a resin
conposi tion conprising-a horon-containi ng.pol yner useful as an . antifauling
coating' whi ghcépgsry 2gntai n- heavy-netal, froman environnental’- .
vi ewpoi nt . %@P S ef:_ gﬁr%‘%ﬁ&%%@ﬂm@mmcompamm mﬁdﬁ@ i ﬁgg a boron’
cont ai ni ng' ;%tm,iﬁﬂ},—lioﬁlaz&giﬂ,ee't_cgi_a_iaq__éo%i%t a termnal thersot, at
| east one group I @EERELSH LY, t.ge fol lowi'ng  “PoPrOP8Sedy (1) n-. in "'
the formula, Rl i,s a part (5} “An A PIRSFIPY amanti 1016 SRR FOL o £Serent
and each repr ggé’r%f’é‘gﬁdsaﬁﬁ_ﬁdL@ﬁct'jgte)mstha@godueggﬁti t ut eﬁ‘ al kyl.—or aryl; -
X. represendspaneekyReRa 0 pih1q% 0k s%f ur. catonr ¥ reprBeEkaRI b b nary. t o
tertiary anijgga%_glget erocyclic 88_ %‘u‘ﬂ&*@@rﬁ"’eﬁ%kirig'_caosubstﬂpﬁ&g(pr B
unsubsti t ut-ed nitrogerY-aiBuPandnhaisihg Gimide Rosbe bl Yl he above ‘Rl is.
repr esent edJ@pangge ﬂ@HaiVMPﬁBl.igéﬂ&Pﬁe'i~'iagg§3:2b'6fdf nulla_.?ﬁ‘j’?n‘é‘?f/, and g or P
0 OR borane—(iso)nicofinsg . *scloses triphenyl - -
- -eFu(l::: ’I-uc.Otl_nate complex compounds. I
discloses : Japanese Kokai Publication Hei-11-i98801
. o TURTS¢ 45 3 resin composition for heavv metaireci.
. antlfouling Coatiflgs,‘ e ea‘{y meta__l__ f]';ee‘ .

comprising N atom-co a7 antifouling coating composition
) atom—-coordinated triar e
e : -ed ¥l borane- s s
_po_ly_mer as a vehicle. - CoLTT _‘ane- Col,?t'all_l}l_l}g..
SUMMARY OF THE INVENTION

o izl_l':vodxments of the present invention may provide a resin
oo pos _101_1 Comprising.a boron-containine

- .

RZ. ]
—R~4x—p.v : L
o 1§_Y1 _ ' _(1) ‘

_étom;: and n is 1 or 2

Preferably, . ve R! is 1 : ' A
o . Y, t_he above R .1.s_repr_es~_e_nted by the following



Anot her aspect provides a production ... .nethod of a boron-containing :
pol ymer® which conprises a step of "..reacting a polddefuduati ¥P0t - | 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 yirer whi'ch conprises a step (1)
~of reacting a pofgynerizabl e rganic aci@Q with 'a nitroqu at om coor di nat ed
boron conmpound_ Kepr.esent ed ﬂy t he fQIIOMLng formula (3) ;. --BY (3). R
in the formula, &2 groups—aré-the §ane—qP~defe5Fnt and 19 August
2005 represents-a substituteﬂ or unsubst!tuted al kyl or anyl ; anﬂZ)Y_

representsﬁarprihary to tert@ary amne heterocydlic' cenpound
containing -a substituted or unsubstituted-nitrogen atom ‘
Anoﬂl"fr aspect provides a production o -

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

14

o with-a nitroge om-~ : und rej '
A -rogen atom compound represented by

e ._coar-dinated.bc,ron
‘the following formula (3): =~ -

RZ ..
."R2——;IQ'IVY (s
ey (3)

R% -

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

. whi i " st ' 2
o c? Co?p?}ses a step (I) of reacting a polymerizable
ganic ac1d‘w%th @ nitrogen atom-coordinated boron combdund
representﬁq by the following formula (3): | o

| _Fz .

L | —
R—B:Y . (3)

: ’2 .

"R

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




L

and a step (I1) of polynerizing a nononer conponent conprising
abor on- cont ai ni:ng. pol ynmeri zabl'é nonongr obtaind..  "i%P Jaiaprst 0% (1)
Preferably, said pol ynmerizable organic. acids a polyreri-zable organic . ..~
carboxylic acid, a polymerizable organic- sul fonic acid or.-a pol ynerizable
or gani ¢ phosphari c .aci d::* Anot her. ‘aspect '.‘.gr'ov‘i des a resin conposi-tian-which .
conpri ses ahoron--contai:ni ng pol yner bt % ainable b-y the above production.
met hod of the -boron-containing polymer. A further aspect -al'so:pr.ovi des an
antifouling coating-which conprises.- “the above resin conposition. :
DETAI LED. gS'I'éHQ\I OF THE' . I NVENTI ON- -The resi.n conposition of the -. -~
present inventi onconpr FeRStiLutasboonunsub st niigPah Y rOEa i ng.at jeast.
one group re’brfe%mrﬂsemtlsyatbsimqﬂ q{érptl.a glgﬁgn a side chafhYof ¥da
termnal theigfound Rohpg; above Tornu a(l)r ¢ F cxdmeroparliof an
acid group. lhe above R T¥Prefdaiiifusedact ohsulssr Pyl G ASLd,  group,
sul foni c a_c;i"?‘t’fpmgro,up or phosphoric acid:-group represented %y' ep%edgve
formula (2). ‘The [ re preferably a part of.” carboxylic acid group.
The : above Rr conﬂl?t%tggparﬁgii 8LgPatpmeni 2ire fomuneine - -Rmpk e - The™
above X repr@SRAt 318 okggen-contaiiig @bq%é}gzégl preferably-an oxygen:
atom I n-tie shovetdorayla (1)-, nis.1 or 2. Wien I tadaied group
as the above R |f,s 3 gart ~of phosphoric acid group,- nican.be 2. .In.the -
above formu a, (I°fte R?lﬁroi@)isdepelmiméobr%iaﬁgﬁrgg% 5..and each.
representsmlwbsﬁhhbl@%t@faﬁﬁe%g fed al kyl oraryl: ﬂe’Tﬁ_bﬁve,al kyl
group may Qﬁlﬂ)ﬂ%@ré{or branchéd. T e%ﬁ%’%?l%'f AR hirenitzaisle oryhaial kyl or
aryl group-i1s pre._er%bﬁifrl%@@Waﬁimenum‘baﬁi@fpﬁgaﬁggr %ogﬁ.;&s 30 or
nore, the antifouling property will- bé deteriorated when ?_e- e
_:;Iio.ther aspt_act provides a resin composition o .
- lch complfl:.se:s a boron-containing polymer obtainable by
‘the above production method of the Horon-containine coqor .’
) _ : L6 e ___orop—con;a;gi_ng I?O,lymer.

A further aspect also provides an antifouling coating

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

-~ DETAILED DESCRIPTION OF THE INVENTION |
..-T-h_e..resin.compos.ition.of the pre: . |
a bor_o-n-containing polyiuér h.:;v-vin'g a
-1?1, the above formuia (1) in é side ch

present invention comprises
t least one group represented
ainorat a terminal thereof.
| R! represents a f an acid -
- Doy wla > & part of an acid -
. roup. b srably : ' :
.gr p | T;le gbove R* is breferably a part of'.carboxylic-acid
ou i id ' X ic res
group, ‘su fonl_c acid group or phosphoric acid group represented

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

In the _abové formula ('1) ‘

h . . N o . ) ' B - ) - )
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 ' o
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



.conposi tion.is incorporated.into an antifouling coating.so.that. |t mnll
be necessary to be incorporated in. a llarge amount; 1h% Aggwet c20Q%, '
Further, the resultlng resin-composi tion may be hardly di ssol'ved |n an
organi c solvent and is inférior in handling propertyes' The nunber of-
carbon atofs therein-is nore. . .preferably | to 20. . . The substituent:
group on theé above al kyl or aryl"inclusdes an al kyl group car boxyl . group,
sul fonic acid'grOUp,'phosphorfc acid group, hydroxyl group, aIkoxyI group,
hal ogen, - nitro group, ‘carbonyl. group, am no group, €tc. These may be -
| i near or- hbranched. The above al kyl and substituted alkyl are not

particul aghgl ealqhmexachseamt & Bnbsdﬁtuf:éd oAU ¢ pr opyl,.
above ar ylltrm&%y %gitlg%c atre)(} caryl

. 1 -propyi I et c. €.
i ncl ude. gh%hggg{rgg?%u%i) %‘%?p d?ad{lpbe Dﬂrﬁﬂarg%ﬁraé’{c‘é‘ed?he phenyl. group is
preferabl e fron?iY %@mbemofrmarﬁon lagk ogiat i HOtHe Qﬂk_s,ﬂ_l’ gﬁegfyl dfbdﬂ%sabOVe -
formul a (dy F S arpr ar aheterocycllc
RS et Py b S ek lidh st Fogaroamome e,

conmpound contai nj ng a substitute
above priRE 2Rl Fking property widdt bqoaiettlecnilcmattyéd Wheint @le. and”

i ncl udes cdzmoﬂ@mi €s 1&1&@&' P £008 %'11”%15‘91 c?lﬂﬂ?ip%% hpg}fﬁﬁb di oet hy|

ani ne, |l auryl-"ami ne, myristyl am ne
am ne, tfiﬁie%‘ﬁﬁin%ﬁ ’H%ce"é?%ry toat?glllnﬁﬁé’ﬁﬁrééﬁdaimmglmmmosmh ias acetyl

am ne et-come calsemxyl Fgrﬁhl@r,COifﬁ@lfgg’iﬂ_@rﬁd’l%ﬁqp%oﬁ?o%l%gggxxﬁg B | -anmi ne,
suc “i.ne,

et hoxyne oup- cont ai ni ng ani ne
hexyl an?ﬁgﬁéﬁﬁ$§f‘§?qlﬁlaérﬁ%€ FRAVERH; AR 1§rﬁlﬁi§§ﬂ¢’rre¥fehaédélng The -
above heP&opeydies . co‘ﬁlpe)ummlu@nt@f mm@acﬁl r&ﬁdr@ﬂ&fh@?@iﬁ i rauist - 2005 6

maybe poby@fglrlagl\s}hgr €008 ring is preferably a ;,to 10-' . ri.ng. The
het erocyclic coppdund can.al sa contai n.an oxygen atom and/ or a-sul fur atom

as the het er oat Bfh §uPsiddiardnatoupiie hheraysre adkgm (bi"l@l’r@(lf inchidet he,

nunber oanhﬂthrpgtre , idxaliddd I 1 to- I n th'e
rel ationghig W th tﬁg above 3{1?%%8613 oryl‘%lef%?lfia%r yﬂgﬁ etﬁ%slﬁle?]é}%cycl ic
conpound contggloﬁlpr‘lgh%d]?ﬁ’wloggﬂuat wkoxyl group, halogen: nitro 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 amJ.ne is not partlcularly

llmlted and 1ncludes, for example, alkyl group- contalm_ng
amines such as octadecyl am1ne, capryl amlne, lauryl amlne,
myrlstyl amine, stearyl amine, dlmethyl amine, triethyl amlne
etc ; acyl group- contalm.ng 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



refers to the one having.the nitrogen atomas a heteroatom constituting the
heterocycti¢ Ting, .and enconpasses both: saturated rihgsigumt dddensed .
rings containing a double bond "in its'ring such as pyrldlne etc. The- above
het erocycl.i c conpound containing a nitrogen -atom is not partlcularly
limted, and includes, for. exanpl e, pyridine, pyrrole,- pyrazol |soxazote
pyrazi ne, - pyrimdi-ne, imdazole, qU|dhllne i ndol e,

car bazol e, phenant hr ol i ne; and. het erocyclic.. . conpounds haV|ng a substltuent
group, such ‘as ethyl pyridine, nicotinic aC|d octyl nicotinate, vinyl.
pyridine, .- allyl - pyridine, -.etc: The above substltuent -group . |ncludes those

.speC|&Lcaﬂﬁ¥beﬂﬁﬂgpi§§fCHémemnnubnyeg1§heenuﬁhﬂﬂ_ 4@@5%@nm@%gg§rba thg Y

as a whol eihg: prgfes e nu carbon at ons exceeds

30, the antifoulin pr%ﬁﬁﬁﬁﬁﬂiﬁgtpéﬁnﬁqié#? %f@BERhEﬁﬂlh%Y%%%ﬁ§§mtron i s
i ncorpora?ré hes ﬁé‘raﬁﬁqméﬁlthﬁg}imoa@nsmelmmbnwd th@nltﬂagéﬁsary to

be i ncor pota@i ethdrecr,l ange t@i@‘:‘ﬂﬁnbé osfo'ﬁ%t(e"i‘%%ﬁ:oms':urtggﬂg resul t.' ng

conp05|t|oq;(ﬁé be hardly di ssolved i'n. "an organi ¢ ]

inferior iRt péh%le &0 fhe ' number of carbon atons thereln-is

nor e preferablﬁnlthe Eelatmohbﬁlprﬁﬁ@ﬁttH@%ﬁﬂhRQEgJEEVFﬁ@8V§e s?F¥uted

" pref erabl o] A ridine, ar ridr a su

group Tﬁéuboﬁoﬁh%§%¥§%nlﬁ§b&6¥ HBFPH&QQnﬁanaﬁeaes én@lgreqenrepmesented
by the aB@W@Iﬁoﬁﬁutae(QpehhsvpngfEhebhytaogéﬁbﬁtoma¥§régﬁetQP ar “Blght
of . ' 200@Qah@ 404 I h | ess: than 2000

resul tant resin ggﬁgonglgﬁE?gsgycilF thg a?élﬁ??ﬁ?ﬂ?ﬂﬁe%bp¢ﬁﬁy and nuy,
cause abf8ithHERtefesings deaQﬁndenqu|nnngssumntaenan@03|@@ubpgeﬁém@ etc.

whijl e ifih9itAuging. Suggogst?frg@iﬁguga wei ght “exceeds 40000,- the . .
viscosity. of thﬁ c atln i'ncreased to cause-inferior in handllng

properties, roFﬁglmﬂﬁRﬁPQﬂm#G@etnmhen@bmnbmmqyuatnﬁn|onedr

above '515n0¢¢@mmﬂmﬂidﬁ1Yl¥ﬁlﬂeﬁf@ﬁﬁhﬁﬂlﬁﬁéQ”@HﬁE ug%@gugqhystyrene‘
- st andar edst rouo .

represeg§%di[;gf t 3Q£h %gn%%+%%?§ %gl ner haxbgaa&@éélﬁ9'“ﬂ*ﬁqqﬁﬁe@-p°|yner
havi ng a#ud %neomedolamanhyzmheAphenandﬁrﬁhﬁh@ thﬁﬂteréh§é¥ﬂ3nm
t her eof ,cd}hﬁ&ﬁcﬁﬁ h@ﬂﬁ—@@ﬁ%&é&@lﬁ&@ﬁ@é‘@éf&{ BRI 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 COIIlpOSlthI‘l 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 1nvent10n, 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 WElght 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




conmpound represented by the above formula.(3).. This production nethod also
falls under the scope of the’ present |nvent|on Thes. azbogrtesiacmi)f‘group i's
preferably a carboxyllc -acid group, a sulfonic -acid group ot a phosphorlc-

‘aci d -group. is' nore preferably a- carboxylrc acid group. .The. polyner
havi ng at” Ieast one acid group.in a si-de ¢hain or at a ternrnal ‘t her eof -
not particularly., I'imted insofar. as7it- has.at |east .one ‘acid group

descrlbed above, and exanples .thereof- |nclude an acryllc resin,

'pol yester resin,.alkyd resin, © epoxy resin,: etc.--The acrylic resrn is
preferable fronrthe . viewpoint. of. the antlfoullng pr.operty. The’ productlon
met hod of thaaqksquikar Waight exicekdastowntE, tAE hﬁi:ﬂic%ﬁty' & Ehé'éiﬁar{l*}?gl n or at

a term nafy f % 1Cess known in.the g For- exa t he
Cacrylic. reé?%%ﬁ%n % al ne(%{ %858?"5}%&’%1}?@”3}1&8 Q%P?Eﬁb@%r rﬁdhorrer

havi ng aﬁo%%lﬁaﬁﬁéup with ot her nonomers as necessary. The above - :
pol yneri zabl e noReREmbE | des aving'a - -
R 2y ﬁb sehd Q wel§ ié% Aep ?%Ecﬁi{f"? ti&coni c

car boxyl |% ci-d, g 83@ such as acry ic ac
aci d, nondatRyPine Sbﬁetlepelﬁ%?ﬁarqcyphmmer(a@hykysm@ g stnaalkyl -
resi due strmhdraheds for exanple, 'Cl-20 alkyl. ‘such as nethyl, ethyl, butyl,

 2- et hyi hexyl hal f ers of an OH-group-containing “polynerizable .
unsaturat ed. rroﬁlf)l(rr\reabo ' acr?"j:&lcﬁllé‘ﬁhyﬂﬁ-m@r hBVlnEXehplfeaSﬂ”l@lnfe gsiomps  of.

- hh)édr gmnﬁ,ﬁeqtﬁﬂ by the ybatve m@fgg;\@) ruachzgg 'r%fﬁr ,
anhydr i de, qrjm@ii Y- u ust rmnorrers aving a
sul fonic atid Q,roupa%ﬁ rat ldeasq:[ 9P8n%§ﬁ f O lnaéll gide chain or- aél L
2- - met hy & ’E?é'&‘rlﬂ t@@rﬁp(fpawethmﬁ@mxztmg@ etton- c@aﬁcdlnm@:@lnbb%ohaw ng a

phaosphor eem@exﬂlcgfeﬁeeséﬂegd@@ tﬁt@gﬁg%yﬁ;}m& '3% Ee>é 3 ﬁgln oro-2
orossnoypiip i e S hec o iR e M%ﬁ -

i ncl ude, . f or .. Theatphe: aémbb%aﬁﬁb'ﬁ@ﬁeﬁml@h@%méylﬁ% c?cﬂ- ghat om_s' }
A suth as_

vl TN DR L R LN
acryl at ePrafptapl y( mechybegyylat acid- @ubub (meth) acrylate,  t--butyl .
SE reTI; D|) acryl agge p&ﬁiéﬁ’h%{xg A0RLh acrgla%tl% grou*gl) %.lfll al|81dreeéﬂgt11%CT Y.l ate.
or- at a terminal thereof 1s not partlcularly llmlted insofar. -'

as it has at least one acrd group descrlbed above, and examples
thereof include an acryllc resrn, polyester res,ln, alkyd re31n, ‘
epoxy resnl, ete, - The acryllc resin is. preferable from the
v3.ewpo:r.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, aeryllc 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, '




met-h) acrylate, " 2-hydroxypropyl.. (neth) acrylate 2- hydroxyethyl (et h)
acrylate, ‘phenyl - (nmeth)-acrylate, " cycl ohexyl (netﬁ¥3ahmguan62005 o
pol yet hyl ene egcoI nmono” (neth) "acryl ate, -etc.; and _(meth) acryl.am-de, -
styrene, vinyl “acetate, -acrylonitrile; -etc.. These - MONONEr S may- be- T
used.singly or in conblnatlon of _two or nore: :species.- The above - .
copolynerlzatlon met hod i s ‘hot partlcuﬂarly l'i mi ted, and . for exanpl e,
mention can be-nade of ‘a nethod . in which the polynerlzable nonomner. having
an acid group and ot her 'nDnoners as necessary are mxed with a .

pol ymeri zation initiator "to prepare-a.nxed solution: and then the nixed

sol uti on Fenewesd haviogwd selfmf@a@ig@yﬁpgoéu&mgsgugg éﬂnﬁ;’i‘a n:- but anol
e -acli O{nf‘ile pol yrer

etc. ang-ig, abl 0, un.d heatin

havi ng atg?eastboﬁé\eg%idz g&c ]p %F%a%%a?%%?ma aailtderetﬁmal anider eof
obt ai ned RYNPRRLS Raihng m‘s@spibuh.@boua qﬁ:@,e{-,@&laals h%%pth%x%(} {KOH g.-

G ven am&Ehsl v 1,-51@eof31 18] . 0 t.he tlfoul INg p perty of
the resultin cogtl ng fi |‘§1§‘ﬁ'ﬁ’§/&?; ms%?’fm%:‘ﬁ'pe% P¥ydathasrvdateeased amount
of the niRh ¥ Irhco cﬁﬁﬁhﬂﬁnxiahﬁ1£tauanpound bound to the pol ymer,

whil e gi vén an Tei dbvakug f he . speed of el ution
' FALLOMBIRINED nalihalt K0V HUESTRETGIh !

of thereﬁu[ltﬂ N t.|n I-n wat er
antifoul ng™- propernt%l'i1c eAuE‘Et’étex%DBeff o m%i:h)lamgllpie:lelsodontalhuﬁq The *

acid val detos3&roaebpnefte31:ai3pyef89abpya590rmg K&Hh8n a Ttﬂa‘?nsaPRVt%ea g val ue is
t eci es“dnd anount

"a-desig etermn according to t

of the Hrrlt())\r% rtt@l%qg%%nusle%g‘c TRE ﬁ‘?ﬂ:f’é' er(mﬁﬂ:&rir\a%é’lléi:ﬁate hydr on conpound

is'  reprB&hY ¢y athee abpvepkar mnle&ho 3}:ryt1attehenabgg§1f ormila. (3)., R2

groups anffeth§ase L8N eac S substi t ut ed or

unsubstn ( egg?a‘ gﬁag% (1 tul%ﬁ {Irntf%qr"’ecprr@s ‘%)’s Y%Z‘P?t’{lbaﬁéﬂﬁﬁ‘?y an ne
a het gHPe E&n’é@ﬁﬁh é@ﬁYaahenglaargﬂlbstmeth! &drplat@ﬁué)ﬁéai’%ﬂi ed

n| t rogen(matnnacfbﬁaaépvg_ aggnyrg)}?r?iugﬁ Eﬂﬁgﬁrﬁﬂgﬁ' fically rentioned -

or

ni'trogen at T'on corrpound .can’ _.‘_be

her ei n ? N Geir Eﬁ %e
or oduced™ | A BF gﬁye Y I§e5h)s?%EY%aE%anhﬁﬂYhawﬁghhawylaige,n “atom
coor di natedleept ofme tiy) aeﬁplam, Pdl1 eﬁHPﬁéhEU%%(ppron conpound to-

which a Iﬁ’cﬁ% ﬁn&ﬂWQ&ng efe. ?%q{&lwmetgggérylamlde, styrene, vinyl ©
acetate, acrylonltrlle, etc. S T : o :

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

been added, with the. prlnary to tertiary amne or the heterocyclic
conpound: contalnlng a'.substituted or unsubstituted ni% rfegmstatd®ds -
represented by Y. However, a trl-substltuted boron' conpound.- :to mhlch a
basi ¢ compound has not been added, for exanpl e tri phenyl - boron etc. s
often unstable. as it is, and therefore when such - a- boron conpound |s ‘
reacted with the primary to tertiary @ine. -or the het ef ocyclic . conpound
contai ning a substituted-or' unsubstituted. ni trogen atony the yleld _
becones | ow.” The trit'substituted boron conpound used as a startlng ST
naterlal of the above nitrogen. atom .coor di nat ed boron conpound may- b-

'not onl yfar corbmeiocpaklydayai e d bt ai nabl e
o o gl P, P o BRE L ™

by. react Q (Et
__reagent |%§%3EE§O '%é?o%{d uentRe AROYS asidova bre tlﬁeadboveglpotqﬂlm ahdw ng at
| east onecattitee dgteuminedaastdedthai 86 0fhatsgediidNg ke fof""'ttf@ the

above ml&dh agorg QQl.di-nat-ed -bor on conpound can be: con ted
chargi ng-.t he pol yrmer~ haVi ng at least one acid group. -in a SI de chaJ n or.

at a terninal tOhér edtragent béom—t:bogemnaaeaﬁb@ﬁ@ﬁde&ﬁf)@ﬁindb%on COWPOU”C*
and t hen rh@atd a6 e, 5 to.1 referably about'- 80 C
: ﬂﬁg%{ @é 898&@1 &’A‘ugagtth? 668861@%&/% ’s not -

. The or e- of the charg |one
particul ar| §*PPRPt 28 ‘Eﬁﬁ #@?le eqlar@léfeltmip(ﬂqdmach hﬁepn‘wseéﬂts east one

acid gr OBI&blsltl%ut%Ud@rCllﬁ‘?éLﬂ).@E Bt dg! y be added dropwi se
to an organic sol veE zsuch s X 1feneﬁﬂlgg% %ﬂr a%'h}i oﬁ%ﬂres ents
at om coof dIrAtEd YRFERt t%ﬁ%d‘ﬁﬁdef%‘éaﬂi’@éﬁrodW§éet\Mlpdundch@l‘a@mmg eact i on,

PR e A e s L L G

a. si de. cha t erm na

koron . 20%%88%8Q tﬁIOSé %%‘?1%1’%%#@%”&%‘?@30%%@%%“ )F¢o0 3 nol ecul es,
Ehef erably 0. 7The tabczrar@llea:mm atont-te oaliave tedi bé@gﬁncﬁﬁﬁatﬁaoéﬁa nat ed
oron qggm c up,. into e njtrogen -

at om coor di nat ecﬁdg?%nq %1819 % gdsttgdb(r}eof:ﬂfnp‘&‘dﬁ ViRg PHeIEJ‘F%%EFbt i.on

met hod oA EOGLIEGkES F\@@W:ybﬁfrremmwg aatrieasbsbheugedusorapr esent ed
by the abmmeodod il dhid) a bel&'@oxﬁScﬁﬁf‘d‘%ucﬂvﬁQts' ?]q)umtﬁfi 4§, caaﬁ 150" be

gglng/lrrgpftga%f Qd@eém . ggt %Egrfgagftqgrtle?tnl%r%rasmlne or the hertecag;ocrl,ycllc |
compound conta1n1ng a subs tltuted or unsubstltuted nltrogen atom

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

towhich aba31c compound has not been added for example trlphenyl o
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 nltrogen 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 heatlng the mlxture at about 50 to 120

°c, preferably abou_t 80 °C. The order of the ch_a._rglng mentloned o



acid with the nitrogen atonrcoordrnated boron conpound represented by the
above fornula (3) and. a step (II) potynerrzrngl%mMMmoﬁEﬁﬂﬁﬁhponent'
conprising a boron-cont ai ni ng: polynerrzable nononer -obtained"in the above
step (I) This productron mef hod al so falls. under the scope .of the

i nvention. The above pel ynerizable organic acid is preferably a

pol yneri zabl e organic carboxylrc aci dloa. polynerlzable organic - sulfonic..
acid or a polynerizable organic phosphoric acid. The .above polynerrzable
organic acid is not. particularly I'imted insofar as it is an organic -acid
havi ng a polynerrzabie unsat ur at ed daubl e:bond, and for exanpl-e, - mention -

can be mesleovefist hobeapeiahilioaly )tlﬂi%taaorﬁ&‘t s eéQQfo(Sj’i’S % ba

pol yneri zabl ted organic acid having an-acl gl?ppoii’@eﬁr t rogen

__atom coor dl nfeltgeér’]%gégég ﬂ ?TEBFBs‘éhtae%Il@‘;r qftﬁerebe\@t faooteuhan&3), the

react i on EmiRaf bay breraddmi drepwmé ):o&ﬁﬁoi@&?@s%%éh%%héz‘i’t”%scggfeg ons in
Y

the step iy L,h ahsen se- jfically rentione 0 Ort her,
t hose specr ficall ye #g(r{t:t i dgI HErd boxorerepeind hes been

copolyrrerq ed. necessary in the step (I'l'), together with the . 19 o
August: 2005:" InlthdbePs reaREILA] %e%i)ﬁ;%gﬁgfbﬂ%ggﬁggﬁq%t al ”Edr' t”h;the

step(l) Aresrn rr%;srtron conpfisi
can be pro Bgda‘bgl? PPEdRELd cir gt Hoda deisty ichedn abemeaatsonimhl s under

t he scop&heteblieapteshat nipyg éhOHt E, OdUCt hayi ng .t he,
7 o?lgnaé%%(tﬁ%ﬁl%?%gqp @rf‘re ‘%e’oeg by the

same - st s t.hat
product i g%ﬁ%%lﬁlg SEIfecttr?éPﬁPSgetrﬂatr fvénkq drinolecwinsi peefbyablym hbd ot her

than. thE0 2prokreiem met o deeeer Hedrahaneatomleth A AdUst, algo-fall s
under t@&nlsg,@p@ Qfetﬁ&‘d 5 6SE0 yent ion. Ther esjn conposj [ S the |
present i-pvent i on m % usea%t tHCH R it ishithe poltpemeni n-

conbi nat?B?f“vr‘n"?q’F%tWEG ot cespoimd mmrtdiarbé aradjdéricdde :
hydr ol yzabil i tas a;rué hysi properties of the coat i ng-
mo@@b'tibn nbifoRNY R € &éo %ﬁ}}]&]_ pery ey eﬁ’at od

film Trhe‘apov her - -bi.nder resins i nclu
paraf fin; Wl §RSEins grr%’IPyEﬁep?ﬁefteegeﬁbﬁactﬂeeabpaetfca&mtyla (1)

hydrogematemepeeﬂbanwnvemﬁﬂlb\ﬂ %e?&@&ﬁ%@soﬁ%ﬂ(eﬁﬂorFé’d gﬁ')mtg%:] cryI ate)
poI yett gf eﬁfﬂdﬁ)comﬁifﬂj resr né Qol yester resin .
.silicon o Vase R i Gdi A 5eegrrpﬁapeémer b@emgaedcr OS' n, N
acid with the nltrogen atom—coordlnated ‘boron compound
represented by the above formula {3) - and a step (IT). of .
polymerlzlng a monomer component comprlslng a boron contalnlng .
polymerizable monomer obtained in the above step (I). This
productlon method also falls under the scope of the 1nventlon |
'~ The above polymer.tzable organlc acid lS preferably a
| ) polymerlzable organic carboxyllc ac1d, a polymer:tzable 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 reactlon c:ondltlons in the step
(1) and the polymerlzatlon condltlons in the step (II) also
1nclude those specifically mentloned above. Further, those '
_ spe01flcally mentloned above as other monomers can also be
copolymerlzed as necessary 1n the step (II), together with the |



dival ent netal .salts . thereof. The incorporated amount . of the .

above- ment.i oned ot her brnder resins is. preferably [kﬁrﬂHQQﬁtndeKﬁresrns]

[ bor on- contalnlng pol yner] O : 100 to 70 : 30 in a mass.ratio. - A -
proportion - .of the above other" bi nder resins hi gher than the -above" range
is not preferable because -both excell ent. l.ong- term antifouling property and
anti-cracking property of the coat'i-ngll, fllnrmnll not' be secured- )
si mul taneously. ‘The resin-conposition.of the . present invention can be ¥'

i ncorporated, suitably into an antifouling coating.. The antifouling -
coating into.whiech the above resin conposition is |ncorporated also falls

under . th@m@ﬁtdim,nqmbﬁﬁeﬁlzalﬂ'@moh&ﬁ@fBBEQEEQ %ﬁ&[@ fé (Ez abave -
resin corrpOS|t|}pr1réssjfgeé10enraII)éTL 1 to 80,% bynass o? Sor T d Atent in
the anti foul i ng-"coati ng RE SRBBRESiRg| Ehe baraAnocontadbingass,  t he

resul ti ngPamenghati¢an bs produdet bmﬁéwpraahbf:whl:rwcmrcpaeéthb&@f le. the

anount . B3 JAUGLST, ' hi gher th % b nass there may occur
i nconveni ences such zﬂ}gscpac |]'Jn§h|en tcﬁgecht Fﬁﬁ Pre n?ré?%?‘afa}?n the -

anount . F¥FEhary ghes pypraduct Theviang i tthoulsang @tﬁiﬁjdtgu:@f a'st hgagrgﬁent
i nvent i ohiE@lo Pen-66hH 64 0 addj tives such as .. .
obe G084 WSy AR VST AU 65 SELLT,

an-anti fo:ﬁ)ggg ent | asti er
resin ] ed’ets&PVBBEIlaBoKFeObta'-med ywemahhofmitiaw thganthée.s not-

parti cul prbylukitiioheste tAod ﬂ@ycﬁﬁ)@d‘Yaiﬁﬂféve@lﬂcﬂ”%l B?ﬁﬁﬁctagfe:oef(gf? | es.
S-“copper

t her eof d p ers:* f1 akes of mretal s. :
ni ckel - g?ié}g&l Ehe g\r,rnggrl OSX%ESPrﬁ%%F h@r‘o‘?%%%s and netal. halides" such -as

opper ?Lgégdﬁfpiﬁf mein etempostifdonoE At s e Bn%%nweh%én?ﬁéenat 6,
copperstlear at'e eteg E’rr?rxaltrrg?)ﬁ% (tiﬁﬁ aﬁ%g%‘?’esmsﬁeﬁi’mégl?%ﬂl

di t hi ocaPHRABE &eiaSdinerdet ﬂ@ﬁkinusarﬁiwmydlro]zyzmbﬂiwjr 8RE to adjust .

bi sdi t hlm@r;bamﬁ@]_e pett*t'lkérsaﬁtdtﬁé”%ﬂi e§ ﬂclgha tgg%dr%an;sa'ltﬂ =t h| ar, am

di sul fi syl fam-des suc

et hi dol gorgcg I a’ﬁ?r’r% Brieise, foemxmqqomm@nmtam patiafeftinyf - N
- pheny| pokytiroy bdétaidor qm)lﬁﬁ}édpyﬂéﬁé)%&kfa%@t%e F%Ilq:lal@grol es and

i m dazo'l‘ﬁﬁirc?d%@esd gﬂé’rp%eny‘l polyv1nyl acetate, poly(alkyl ,
(meth)acrylate) polyetherpolyol alkyd reSJ.n, polyester realn, |
polyv1nylchlor1de,5111con01l 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 r931ns]

| ) [boron—contalnlng polymer] = 0 : 100 to 70 : 30 in a mass ratlo.

' A.proportlon of the above other’ blnder resins hlgher than the
above randge 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 comp051tlon of the present 1nvent10n can be'="“
1ncorporated sultably into an antlfoullng coatlng The
antlfoullng coatlng 1nto whlch the above reésin comp051t10n is
1ncorporated also falls under the scope of the invention. The, :
1ncorporated amount of the above resin composition is generally
0. 1tx)80%bynmssofthesolldcontent1ntheant1fou11ngcoat1ng
_If the amount is less than 0.1 % by mass, the resultlng'coatlng
film is 1nfer10r in the antlfoullng property, whlle the amount




fentizole,' polycide etc.; thioxanes.andthixanthons such as .t'erazo_l e,

asterol, mrén.etc. ; inides and anides-such. as ' nid& Bamust 205" .
5-tribronmosalicyl anil_id.e, .Ntrichloronet hyl ~-m-er capt opht hal i m de =3,
5-di -nitrobenzam de, .. 2,4, 6 trichl oronal ei mi de, N-ft uorodichl or orret hyI -

t hi opht hali m de etc.; sul fur-cont ai ni.ng orgam C corrpounds -and

hal ogen- cont ai ni ng organl c. conpounds-3dch as ' :

2- et hyl t-hi 0- 4-t - but yl anmi-no_6- cyclopropyl ami no- s- tr| azine, e
2,4,5, 6-tetrachl oropht halonitrile,. N'N -dinnethyl. ‘dichl orophenyl urea, 4 _
5- di chl or 0-2- n- octyl -3- (2H). |soth| azoliri'e - 2-pyridi net hi O|-|--OXIde

zinc saltis h—lgjnlemdtlnmt I8|00% Dy mxésle th@@:ﬁnﬁéy%ﬁﬂéur J?néonéen nce suc
6-tetrac Qr&aé}: )ilns fong ne, | 0dp- 2-- qfeb - car arrate
di.i odonethyfF ﬂﬁf{l Sn(é "’lfél%géfjt‘“ 286§ff§abétfc th?)yﬁmwlﬂ'e-ltﬂr ilpheny!
bor ane, s‘tceafi@l% etmnmss*.l phenyl borane; and other agrochenicals,- nedidi nes,
bact eri ci des; ICIZ i s_not rtlcularlyllmted and
i ncl udes,’ for gr%ng -gﬁoﬁ?%}llﬁa&)gg st S‘IhfsPFSF?&%sl%WJé%n Ay Bétyl .
pht hal at ©Pt@inadiy aﬁﬁlﬂnal@t@em:@mbm@dytlm bathtes aebatifabilphgtic..
di basi ¢ ‘esjesit, b&S@da@‘t@%&bEkZ%pr%&ﬁéhé‘s i eapulyidi pal gy o 5RE1Y! v ool

sebacat eetc gr% est er- base asfti ci Zers- such as
di benzoaf®, 06 ﬁrtls’le‘jalal??l"eest er etc.; phosphat e based plasticizers

such as tricr esrwa @b@e@fmﬁﬁ,fddllcrhj abeaichyk r%l??:%*i%&%u%%l S%EB% dbased

pl asti ci gd spybean oil eararte. etc.

or gani c. 5?1 %gsedanﬁ'l‘g %%’?‘EZJe‘?%ag M%saaﬁo%%wﬂ% I@E@F—”&P@ igebudgl tin

| aur at e powderarmlrtﬂaimwa metard |suat o &bp@@ﬁi ﬂﬁf&, n@E%elngﬁcabovg

pi gment s | I and nmpl.e,. extender -

pi’ grrent smggéﬁn%gi%fic?[{et%éét iégh%(ggliﬁ as 1m§t Pﬁ?‘%deﬁlséﬁf:% efatRose| | ica

whit e, aP@rﬁ"?i%P‘Wn tZdnc ﬁ‘éﬁt ondtlest ated gl aadltso$um:h pisgrepksus uskias, t | tanl um

ek, o monse, el bk ISEn AR ER

gr aphite | ro ‘oxi de, €hrornium ow, ne
* pht hal o‘é?/%lh %n"b fie CopRieRaR F pammee eétCo Rrﬁbah@@\téu@@lamnmartesmch .-

parti culas Iz;inbldﬂimetdly]aﬂdthmébb!.dBﬁmtéPbl%ﬂ&hﬁﬁﬁ%@ﬂﬁaﬁWP as B
tol uene,zﬁ)((l: eQE‘hyiQf{Xl EE\ﬂzt‘:f’u.ocarbamai:e etc.; thiuramdisulfides such" 2
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 .
4,5~ dlchloro 2- n—-octyl 3 (2H)1soth1azollne,
2-pyr1d1nethlol -1-oxide zinc salt, 2—pyrld1nethlol -1~ 0x1de .
copper salt 2 3, 5,6 tetrachloro 4—methylsulfonyl pyrldlne,
3 1odo 2- propylbutyl carbamate, dllodomethyl p tolyl sulfone -



cycl opent ane, octane, heptane, cyclohexane and white spirit; ethers such.
as di oxane, .tetrahydrofuran, ethyl ene egcoI nDnonﬂﬁhyhuBEHeﬂﬂﬂéthylene
gl ycol nonoethyl” ether;, ethylene glycol’ dlnethyl et her.;- ethyl ene- egcoI'
nnnobutyL_ether ethylene gl ycol . di butyl ether, diethylené glycol
mononet hyl et her' and- di et-hyl-ene glycol nDnoethyI .ether; esters. such as
butyl acetate, propyl.acetate, benzleacetate ethylene gl ycol .monorret hyl
et her acetate and ethyl ene egcoI nonoethyl ether acetate; ketones .such
as ethyl i-sobutyl ket one .and et hyl.- i sobutyl ketone; and alcohols-such‘as
n7but anol -and propyl. al cohol. ‘Besi des’ t hose ‘described.above, -of her ' :

addi tivesstarg fmftrldi@ret—lt@:libh'ehy(ﬂ boirbad, aRdai-ge! Hﬂlﬁnei% ﬁﬁﬁﬂg&e rosin,
organic % 8?5 nonohasi ¢ CIdS sych as nonobut f al at e and
_ monoctyl |na't“e0 & agry %e?ﬁéﬂcéppsuﬁﬁﬁterwﬁi egnt £EBul i ng

coatln? of: theTheeeBQVelp&emmicﬁzérwnéeuﬂf@B&tﬁ%nﬁ%&l%xiﬁﬂgﬁea léﬁg'ng ‘.
COp oot | ALY, e oRBRS e bS] Rt BL AS e b S i oo

a plast|C|zer - coat I ng-

to 'the da@@\téflrelstmab@mpsﬁlmeahydomthamgex ki dy@lehe®yl phthalapel yner
accor d, PcE; BIpREESENkinhBYENELE0:30doLHC) ALELAG,LIETR, B X€] such

as a- ball
etc. A d¢91§8§P#Mé 4&39ﬁ¥QM1dﬂ@“ﬁ@ﬁnﬁﬁbbyahﬁpﬂylnggﬂweoanesténﬂbamgd coati ng

descr i beﬂlabayelzere §64R| aMﬂé’Eh?I‘éHetQPyEﬁlfg\f/lgexg%%??% nsg?sgﬁgf ﬁaw be-

coated 'and. then t he sol vent -.t ht oug
tenperalﬁ?gtﬁFrﬁﬁéﬁggﬂtéa#ﬁéesﬁﬁF?E§|nﬂﬁﬂﬁﬂﬁﬁ 79@&ﬁﬁﬁ#¢@ﬁ¥@9¥¢nﬁboron
contaln|agchpmeyhmicremyﬁnphmﬁpﬁitéhetﬁi@ﬁfﬁ&oéfnyquﬁgggﬁﬁh@brgw@l conpound
TSR b ol sl T, oot
.epoxy stearate etc.; organlc tin-based plastlclzers such as ;
dloctyltln 1aurate, dlbutyltln laurate etc ; and trloctyl -
trlmellltate, trlacetylene, etec,’ o K o )

. Theaboveplgment1snotpart1cularlyllmlted,andlncludes,
for example, extender plgments such -as prec1p1tated barlum
sulfate, talcg, clay, chalk,‘31llca whlte, alumlna whlte, .
bentonlte, etc., and color plgments such as tltanlum ox1de,
z1rcon1um.ox1de, ba51c lead sulfate, tin ox1de, carbon black
graphlte,red1ronox1de,chromlumyellow,phthalocyanlnegreen, -
phthalocyanlne blue, qulnacrldone, etc. _ |

Theabovesolvent1snotpart1cularlyllm1ted andlncludes,
forexample,hydrocarbonssuchastoluene,xylene ethylbenzene,
cyclopentane, octane, heptane, cyclohexane and white Splrlt '
ethers such. as dloxane, tetrahydrofuran, ethylene qucol :
monomethyl ether, ethylene glycol moncethyl ether, ethylene -
glycoldlmethylether,ethyleneglycolmonobutylether,ethylene
glycol dlbutyl ether, diethylene glycol monomethyl ether and
dlethyleneglycolmonoethylether,esterssuchasbutylacetab&
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 addltlves are not
partlcularly llmlted, and include, for example, r051n, organlc .



a so-call ed sel f-polishing property where the resin is gradually .

‘hydrol yzed in water.to: aIIOM/abrasron of "the coatrrmﬂﬁrﬁuﬁuéﬁuiQﬂﬂ:rfoul|ng
coating |ncorporated W th the resin. "oonposrtron conpr.i sing the

bor on- cont ai.ni ng pol ymer accordrng to the present: .inventionis superror
in the-antifouling property of the resultrng coating film The: above .. ...
anti foul irng-coat’i ng.. can be used suifdbl'y ' on -ships, structures i n vat.er,
fishing nets. . such as farm.ng'nets and. stat.i'onary nets; - wat'er condurts
fishing inplenments; etc. The resin conposition conprising a :
boron-cont ai ni'ng - pol ymer according to. the present .i'nvention, mhen

i ncor por at@tbbast® m@mtedaylaé\gndmﬁiuﬁ@ m&r@t%%'e' QR &n%n%'&%ﬁm i foul i.ng
property'éq érg%géx%itrn coating film "The above boron-contarning pol yner
can be synthesized B rrtflscae{ﬂ%me‘asrqaf’ U rldi ®F%-0 the production method of
the present. |ﬁvenBm&nfouthegaboaelﬁ@nof(ﬂﬂe pge@@ﬁtlﬂ&véﬁfh&@cﬂﬁ?@esu'tab|y
on shi ps, structure i shi-ng' nets such.
as farm rep]agred g ékfamﬁ?%ﬁb {Uig Spavep &SHBEB‘?@E”H% qhﬁ‘lserrent s,
etc. XA%WEESblﬂ4§ﬁuﬁﬁﬁnnat aﬂuanhminuﬂlngnagemmonarpldetﬁbubed g nore
‘det ai | byxkﬂtgwayy%ggl e are not, intended to -
limt the prelsent | nve£¢%ﬁ%§g$5%t emﬁniﬁﬂEH?s d g esntc c?tﬁar 8. Bg €wei ght .
Exanpl el aROfV&}fe*tfé&E%PPﬁaskoeWeemgttrhebgronreepntmtm polymbe, . a

dr oppi ng akweaeingndoatheOpPERERE YRS asgy f | ene and
16 parts & n- but@n 5 aﬁglthe ntxtu?%gagﬁ hea\tﬂﬂt-zﬁzfgl glﬁ%r%ﬁe ?¥X G To
this sol Uti-on Wé‘é ?lﬁe?i Trimil e agpebhiegmibi ¢ s Gf‘ﬂrietfﬂylll.«rrm aandy| at.e,

30..8 pagtrsndfmilét,h;elth:exyl acryl ate 6.4p arts of acrylic acid and 2.0
payts of t-but | hexanpat e. dr o e over. '3 hours;.and 30 "
‘nminutes thereaf te?cog(éltnfﬁ %‘R{ &&Ypﬁpéﬁle’ﬁeth%aﬁai‘?%uo}nﬂ but.anol
and 0.2 Ceattnefd@s@mlye@eabmqe 2mahyrsha2amaner\mstoa¢dedsdmawesef t hereto
over 30 gis\wosratddd BEt@gatetﬁ'eal{c?%ﬁ{ehopeﬂbfﬁ%fgq:h@%ol@%%tt E\Itlr(t)gghsane

tenperature for 90mnutes to give a resin so
evaporat.ton at ordlnary temperature or under heatlng

o The res:tn comp051t10n COlIlpI‘lSlng ‘the boron~contalnlng e
polymer accordlng to the present lnventlon is a novel compound
express:r.ng an excellent antlfoullng property as a blnder reSJ_n
;m an antifouling coatlng, and it is a hydrolysable resrn hava.ng -

a so calledsel f—pollshlng property where the resin is gradually L
hydrolyzed 1n water to. allow: abra51on of the coatlng £ilm.
~ The antlfoullng coatlng 1ncorporated with the resin.
composition. comprising the boron—contalnlng polymer accordlng?
) to the present 1nventJ.on is superlor in the-antifouling property' L :

‘of the resulting coatlng film. The above antlfoullng coatlng-' |
can be used sultably on shJ.ps, structures in water,. flshlng nets.

" suchas farmlng nets and statlonary nets, water condults, flshlng
1mplements, etc. ' o

The resin comp0s1tlon comprlslng a boron-containing
_polymer accordlng to the present J.nventlon, 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 srmply and easily
_accordlng to the production method of the present invention.
'.The above antlfoullng coatlng can be used sultably on ShlpS,



1 with a solid content-of 50 % by-mass. The resultant resin had a SO|Id
aci d val ue (Av) of 50 ng KO—Vg and & nunber average: 19rohegus ar2 4@h ght- "of
10000. A four-necked flask équi-pped with a-stiirer,. an inlet tibe, a - .
dr oppi ng funnel .and a’ condenser was .-charged wi th. 32.1 parts..” of a ~° .
tri phenyl borane-pyfidine: conplex and. 265 parts of- xyl erie, and the. mxture
was stirred.  To thisiwas. added 224. 4. pé&rts of t he: resin sol ution 1 ,

obtal ned above then the mxture was -heated to 80 C and stlrred for A.
‘hours to proceed the reaction. The volati | e component's xyl.éne and benzene
were distilled away from this reaction vessel- at.60 to 70 C under

reducedprstsucieura@ehebyat@r,brmj[ﬁ|r[‘et_sg)lgﬁdrpnwé\fgrr,ﬁn% in %t d -
cont ent og 204 o/ﬁ%y rY%{ was obt aj ned qglﬁegz to 4° 1@1 %Be - - 20, 05.
Resin sol trTone B Y d eo‘tt%ﬂ S 1% impdsEends i ample 1

except that' the corrp05|t|ons shown . n Tabl e 1 were used to-produce resi n

'solutions 2 to 4, and the resin sokﬂ&g Eﬁ -shown in Table 2 and horon in
t he anounts shown in Table 3 were S A Tabl'e 2, the boron conponent
i ndi cates the niet%g@rft&&boﬁhedormmtedwmrtamrcdzopm:s;\drﬁe@cﬂd&embed by the

Tabl e | <@S§Q§;§§Wé%ﬁ%% T e _E?sa:ﬁ!pﬁe%xp‘ve@rppgsesgzibyna '%E‘{QM 0
64  -- ‘f%I'B t Yeegrermng %Ven%@nyl Th@e&m&}yares 628868 " _---
-- - - -to parts by welght : : L
Example 1 -
' .Afour—neckedflaskequlppedw1thastlrrer,anlnlettube,
gv) a dropplng funnel and.a condenser was charged.W1th 64 parts of.l
xylene and 16 parts of n~butanol, and the mlxture was heated'
and kept at 115 °C. To thls solutlon was added a mlxture of':;
‘62 8 parts of methyl methacrylate, 30.8 parts of 2~ ethylhexyl.r
acrylate,G 4partsofacryllcac1dand2 Opartsoft butylperoxy
2 ethylhexanoatedropw1seover{lhours andBOmlnutesthereafter,
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
__keptatthesametemperaturefor90m1nutestoglveare51nsolutlon
1 with a SOlld content - of 50 % by mass. The resultant re51n .
, had a solid ac1d value (Av) of 50 mg KOH/g and a number average: |
‘molecular welght of 10000. ‘ , ‘
Afour—neckedflaskequippedwithaStirrer}aninlettube[
.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 resin solutlon 1 obtalned above, then the mlxture was heated
to 80 %Zand stlrred for 4 hours to’ proceed.the reactlon The
-volatile components xylene and benzene were dlstllled awvay from
thlsreactlonvesselatGOto70°Cunderreducedpressure,whereby.
a. brown résin solutlon.A.w1th a re31n solid content of 50 % by
weight ‘was obtalned '

Examples 2 to 4



- 30.4- _ ------ == ==---co--—-2  2-Ethyl hexyl _ acry] ate30.8- --------

I e n 3 e e e a0y
-- 2- Ethylhexy nethacrlate ~ . --—a-}é--~-¥v---28 722. 0 .

Cycloheny _lnethacry_ae--- _--.

- - N@thoxy .pol yet hyl ene glycol----}s _
ettt r-;nethacrylate 80. 0 '30.0 .- - =

_ 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 .



6 =412. 8 -10~ 7 “(n c-. aeid-=------ R
t - But yl peroXy-— ---- - 2- ethI hexahoat e2. 02 0- 2. 02 0 1)(?/I elﬁ%USt 2905 - 16.0
---------- 16 016 016 0 '.j - n--Butanol
- 17

“

Boron component -

Resin1.

(AV=50)
¥ Resin2
“ | n
(AV=100)
. J Resin3 |~
1(Av=130)| ,
(AV=200) ey
Table 3 , _ R ‘
Resin ~ Resin Varnish Boron Component
‘A 1224.4(50% solution) | . 32,1 0.
B -1112.2(50% solution) ~_36.8
C 86.3(50% solution) | . . 32.1 ,

1. Preparatlon of coatlngs .

The resin solutlons obtalned in Examples 1 to 4 werée used,

‘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



_ FlLIE i 0 o eth

- But yl per oxy-- - - - R
| hexanoat e. 0.-20. 20.°2.70. 219, August 2005 17 ‘Tabl e 2 ]Rgel nu%bron cosnponent

Resin R2Y.- A". _Resin. 1Ph (AV=50)N.Resin 2..".B.n=C4H9n- C12H25NH2 . (AV=10" 0)
Resi n 3PhQ (AV= '130). '. ‘Resi.n 4 D Phn- C18H37NH2 .(AV=20.0) Table 3 Resin: "
Var ni shBor on Corrponent 224, 4(50%sol ut ien)32. 1 P112. 2( 50%sol utian) 36.8
86. 3(50%so0l ution)32.1 D56.1 (50%;0I ution)51. 2.1'. Preparation of coatings

The resin sol uti-ons obtained in Exanples 1to 4 mere used, -and according’
to the -fornul ations. shown in Table 4, the respective -conponents were -
di spersedI'dﬂyleatldl sperser-to. prepare coatings -a to g. The val ues in tabl e

4 are expressed 1N pd[lb by —wet-ght—— . — : ‘
: al'b | clalel s g

Re51n solution A . 40 . :

{Resin solution B .. 1 T a0 [ a0
C - .
D

Resin solutién - -
Resin solution I A 40. 45.
Cuprous oxide - s 25 ' e 30 o
Zinc white. . - 10 15 15 (1010 | 5 1 5
Titanium oxide 15 115 [21] 15 12
Red iron oxide e 5 1. N 3 -
Phthalocyanine blue - ' . 5 | | -7-
3 4,5-Dichloro-2-n- . : L : i 1
) octyl- 3(2H)1soth1azolone o ; i I
' Pyridine- trlphenyl : N N ' 1
borane S _.5 o 1 7 3
N—(fluorodlchloro— S S ‘ - ' :
methylthlo)phthallmidev : B o3
Zinc pyrithion . .15 5 - ' 1 3.
Copper pyrithion e '
Colloidal silica

35 | 40

,h.

N
M v

w
[ %)
{nofwlin
(WS ]

[ &%)

1%

[#%]

Chlorinated paraffin - | 2

Polyvinyl ethyl. ether - 2 | a | T 4
Dioctyl phthalate 3T 2 3. f
Rosin S R e ' '

n-Butanol - 3573 3 5T % - 5 3
Xylene L - 114 |12 |13 {12 | 14 6 13

‘m} 2. Evaluatlon of the antlfoullng property _

. 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. This
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, For24nmnthsafterthestartof1mmersronoftheraft,
theratuaofthecreature adherlngareatotheareaofthecwatlng-
ufllm was 0 %, indicating good antlfoullng property |

_ Antlfoullng coatings prepared with resins A to D obtained

in Examples 1 to 4 could demonstrate excellent antlfoullng



Tabl e 4 40g -Resin solution A Resin solution B40 "40 Re i lu.s n so 40

tion -C 35 Resin solution b4.0-1 45 CUprous OXIde 2539 g%] %Mg”* @& 10 15 -
1010 5 Titani um oxide 15 15 2115 12 Red .iron oxide. 53 Phthal ocyani ne ‘
blue. 7 4, 5-Dichloro-2-n-.. octyl-3(2H) ‘isothiazolone:7. Pyrldlne trlphenyl
borane 5 N-(f1 uorodicht oro- nethylthlo)phthallrlde Zinc pyrithion-:5
Copper pyrithi-on .54 Colloidal silical® 34 3. Chlorinated paraffln 22 2
Ponviny] ethyl ether 2 4 E]octyl phthalate 20 "Rosin . L

.pfopérty'to prévent the adhésioﬁ of‘qceaﬁ ¢reatures. - - .



n- Butanol 14 6 13 Xylene 14 12 13 12 2 Eval uation of the antrfoulrng
property Each coating obtained above was applled OntpgaA$%@§£:ﬂﬁﬂ§| whi ch
had been codted .wi'th a rust preventing coating in advance toforma = .
coating filmhaving a dry filmthickness of 250 Jam and then l'eft ina
room for 2 .days to. glve a test panel. This ‘test panel was used to eval uate
the antifouling property in. a creathe--adherlng test.on an. experlnental
raft install-ed ln Mari ne Laboratariés in N ppon Palnt Co Lttd.,. in Tanano
Cty, Okayana.- For -24. nonths after,the start" of- |nnersron ~of the raft

the ratio of. the creature-adhering area to-thé area of the coating . frlm
was 0 % - |nd|cat|ng .good. antlfoullngLR&ﬂgerty Ant i fouli hg coati ngs” S
prepared. with resins ‘A to D obtaine in Exanples 1 to 4 coul d denonstrate-
excel | ent - antrfoulrng | T August- 2,0: 05 property to prevent the-adhesi-on of
ocean creaturesl. 18 A@ggﬁtcomggggt;gnCLAINB A resin. conposition which

conpri ses a borgn-cont ai ni,-ng -pol having, in a side chain or at a -
terni nal -t her edt’t gt Pﬂggrsgﬁ &%Hﬁﬁl PhyyRRe having rig kor mul a

R2 (1)|rsld&nhrmmnratd%brmSnalﬂaét QE &N A b9 QY re. the
same or %a)t ﬁq{eeg 01324, 183¢ rlgf(aatg a gubstl tut edgogup%ﬁgrg%slé&%t gt ed .
r

al kyl or repres nts d-or--sul fur- atom Y represents a
primary to tert: ry anTﬁe or ay het erocyclic . conpound contalnrng a

substituted or- tuted.n trogen--atom -and n'.i -1 or 2 2. The-1~:
iccqlding to Clalntmhereln Ris represented by the _

751?,; o~ or - c (1)

RZ - ], |
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 '

resin coqpos g gn.
follomrng khu

PR

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 product:r.on method of a boron contalnlng polymer
which compr:tses 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)



2) 3."A production.nmethod of a boron- contarnrng polymer which conprises 'a
step of reacti-ng a_polyner having at |east: one acid g4 Am?ﬁgképéﬂﬂe chain
or at a. terninal théreof, with. a nitrogen atom coordinat.ed boron conpound
represent ed..by . the follomnng formula (3); R2.- R2 B:Y... 12, Rin .the S
formula, R2.groups..are-the sanme. or drfferent and each represents a -
substituted or- unsubstrtuted alkyl orzaryl; and -Y represents a primary -
to-tertiary-anine -or a heterocyclie -.conpound containing a: substrtuted or.
unsubstituted nitrogen atom . 4. The production method of .a .

bor on- cont ai ni-ng. pol yner" according to Caim3, wherein the' acid group |s
a carboxylic acjg group, a sulfohic acid . group. or a phosphoric acrd
group. 5: A.profucti.on nmethed of a boron- contarnrng polyner whi ch-
_conprises AqeSteb (1) of reacting a poiynerrzable .organi c acid - with-a o
ni t rogen: alko or¥li nat ed' ppgon conpound. represented by .t he follomnng '
formula. (3) Rﬂ E:Y. (37 . Rin the formula, R2 groups-are the sane br
di fferent and q&th represents a substituted or unsubstituted alkyl or .-
aryl;. and Y represents a primary to tertiary anine. or -a heterocyclrc

conpound;gpmh@rydghdi st substituted trogen aton1 and a
step (11). of polyn‘errzrnR 5 ﬁ@%ﬁ%r%o orehte ﬁ%‘ and each.

bor on- corﬁeﬁrr‘ﬁsr?g‘tﬁolayﬁﬁbﬁiabpeedoﬂunensobstaltneded|anlkyahldt etrw :(bhd. - 'A'6.,'

The pr oduo iepit aseiited 2030t 4R 3Ry AR ALY BE" 21 RefU8HRL 7025 22
%ohpoun% contalnlng a substltuted or unsubstltuted nltrogen e
atom o : . '

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

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

5 A.productlon method of a boron contalnlng polymer.
whlch comprlses a step (I) of reacting a polymerlzable
1organlc 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 polynerizable organic acid is a polynerizable organic
carboxylic acid, a polynerizable organi carboxylic f%iﬁbéﬁséijﬁﬁynﬁrlzab|e
organi ¢ phosphoric acid. 7. A resin conposition which "conprises a -

bor on-cont ai ni ng pol yner :obtained by the production nmethod of the
boron-contai ning polyner according to any one of clainms 3 to 6. 8. An
antifouling coating which conprises the resin conposition according to
‘Claims 1, 2 or 7. W-23." ABSTRACT 19 'August 2005 The present invention is
"to provide a resin conposition conprising a boron-containing pol yner useful
~as an antifouling coating which does not contain heavy netal from an
environmental . viewpoint. Thus, thejgresent invention provides a resin
conposition which conprises a bor on- contai ni ng pol yner having, -in a.
.side .chain or at a termnal thereof, at |east one group represented - by

t he foIIomc@grdrmgnﬂdidlhihiag X—13 R{ ninthe formula, R- is a part of"
an aci d group; r OYps. ar or different and each represents a

- ".substituted orﬁg&éﬁuns Syl Cﬁ&?@ € §rIarir; afidepfedents an oxygen or
“sul fur- dpekymerizahles engard griamboxylldct ectdar g polpeesizablet er ocyclic

compound. or G & Kb S WA WY &9 pRh ARSI LUEEG 1 L T SRS 0oREEE and

is 1 or 2.
‘ .a01d.

7. -A resin composition
which -comprises a boron- containing polymer
~:obta1ned by the production method of the boron- containing
polxmgr 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.





