SPECI FI CATI ON AGENTS FOR PREVENTI NG ADHESI ON OF AQUATI C ORGANI SMS
TECHNI CAL FI ELD The present invention relates to agents for
preventing the adhesion of aquatic organisms, particularly to agents for
preventing the adhesion of harnful aquatic organisns such as shells to
fishing nets, bottons of ships, marine equipnent such as buoys, marine
constructions, circulating water systens in thermal or atom c power
plants, inlet channels for heat exchanger <cooling water 1in chem cal
I ndustry, underwater constructions §f§% f@iﬁfﬁﬁs' BACKGROUND ART
Shel I s and al gae, such as bl ue nusse Rf rTus edulis), barnacle (Balanus
sp.), oyster, Hydrozoa, hydra (Hydra sp.), serpula (Serpula sp.),
asci di an, bryozoan, pond snail, sea lettuce (Uva sp.), Ent er onor pha

cont act sea wat er R dk FHENESERE AR O ACURR TG DRGRNERHETE
marine equi pnent such as buoys, nmarine constructions, thernal or atomc

power plants, inlet channels for cooling water in various fields of

I ndustries, underwater_ constructions, such as equipnment attached to a dam
and reser vifNICAL FIELD

The present invention relates to agents for preventing
the adhesion of aquatic organisms, particularly to agents
for preventing the adhesion of hérmful aquatic organisms
such as shells to fishing nets, bottoms of ships, marine
equipment éuch. as buoys,- marine c¢onstructions, circulating.
water systems in thermal or atﬁmic_ power plants, inlet
channels for heat exchanger cooling water in chemical

industry, underwater constructions and reservoirs.

BACKGROUND ART

. Shells and algae, such as blue mussel (Mytilus edulis),

barnacle (Balanus sp.), oyster, Hydrozoa, hydra (Hydra sp.).

serpula (Serpula sp.), ascidian, bryozoan, pond snail, sea

lettuce (Ulva sp.). Enteromorpha  sp., and Ectocarpus sSp. are
adhered and grown on portions which alﬁays contact sea water
or fresh water, such as fishing nets, bottoms of ships, marine
equipment such as buoys, marine constructions, thermal or
atomic power plants, inlet channels for cooling water in
various fields of industries, underwater constructions, such

as equipment attached to a dam, and reservoirs.



| f .those aquatic organi sns are adhered to breeding nets, openings of nets
are clogged. As aresult, gromh of breeding fishes is inhibited with
decrease of circulation of sea water, resulting in many occurrence of fish
di seases. The adhesi on of those aquatic organisns to ships causes
I ncrease of fluid resistance, resulting in decrease of navigation speed,

I ncrease of fuels consuned, |oss of cost for cleaning ship bottons and
cost due to suspension of the service, and the |iKke. In marine

equi pnment, and magkne te uctjons d i Qn. of..
aquati c organi snms ifnJ\E/i t%%@%ei%ﬁ‘?gf%\%r eétg%g%%%&%onés#%er%%lﬁée&eel sggé/a%raegeedllr}?

handl i ng o‘g ratiqn. The gdhesti on nl et,channhel s causgs decrease
o Ry of

of thermal %UCPP\ﬁwgsan‘a al™o sca8§t8§ ‘ffr%g%?%bl ert® t Rat™®9 ghsH
are cl oggegH

.th t of t i nt ak i d d. . .
Comvent Lo hrétliads ATNE T5 viElni fe8 Rlen adERaSR G, cirgniation of

mari ne and fresh water_ . aquatics, antifoul in coat i ng conprising

organi c ti PtdMRtRHs SeERLEingpiy Wuﬂﬂcﬁ‘irﬁ)e"&% & %qu&};ﬁ'a%rpounds

such as copper sulfate or._cuprous oxide have been used . Further, .

with respect to isotB@nupfbegdr cHpoutirse wnpghabie t REIRBESTE | F§ edfheins

In the present invention, use as a conposition for exterm nating harnful

i nsects to GRIBRES FRCIEases ?ﬁgé_riﬂléq oFegistantaat regulding iy crease of

di sclosed Iggvigation speed, increase :if fuels consumed, 1loss of cost
for cleaning ship bottoms and. cost due to suspension of the
service, and the like. |

| In marine equipment, and | marine and underwater

constructions, the adhesion qf aquatic organisms invites
weight increase and considerable disadvantage in handling
operation. The adhesiqn to .inlet channels causes decrease
of thermal conductivity, and also causes the problems that
inlet channels are clogged, and the amount of water intaken
is decreased.

Conventionally, in order to prevent the adhesion
and propagation of marine and fresh water = aquatics,
antifouling coating comprising organic tin compounds such as
bis(tributyltin) oxide, or copper compounds such as éopper
sulfate or cuprous oxide have been used

Further, with respect to isocyanuric acid compounds
which are the active ingredient in the present invention, use

as a composition for exterminating harmful insects to woody

materials (agents for exterminating termites) is disclosed in



Japanese Patent Application Laid-open No. Sho 54-147924, wuse as a SoOi
treating agent for ant proof is disclosed in Japanese Patent

Application Laid-open No. Sho 64- 3, use as ant-proof power wires is
di scl osed in Japanese Patent Application Laid-open No. Hei 2-78110, and
use as a repellent for phlebotomc insects (repellent for nosquitoes) is
di scl osed in Japanese Patent Application Laid-open No. Hei 4-164003.
Though being effective in preventing the adhesion of aquatics, t he

above- ment i;gnadesel 9%&n$i N appdTRAHIGH aﬂéi%{gbgéhy X C1s1ﬁ8”d 54947924,

especially prone to accunulate in the bodies I shes and shel | fi shes.

compounds PEoncH | onaseLPoghtSabi o UEHE “eol®l il Ghods’C 18 afhel JSE, fn

o5 1 oot or Jopepede, ‘T Eene IRLBI RN, PRt dred o0 Nor P on Shee A2
I th United Kingd f.__tributyltin- taini tifqul,i
agents to EFp<ibf S REGPT REWER) HhRTTe SadHTTIITRE A8 | {RPBRTES et
Food d Envi t Protecti 987) . Further, in J ,
bty ARk 000 037, A 10100, ool N ey el iR emt
substance, and triphenyltin conpounds and tributyltin conpounds are
speci fied IRF rhledotamic |ipsechs i repelisut ofeEsmosguiteesd d§ disclosed

Chem cal Substance Exam nation Rul e (Kashi nhow) (1990). Use of those
in Japanese Patent Application Laid-open No. Hei 4-164003.

Though being effective in preventing the adhesion of
aquatics, the above-mentioned -organic tin compounds are
highly toxic, and are espeéia_ll? prone to accumulate in the
bodies of fishes and shellfishes. .For the sake of promoting
the environmental pollution, ‘the uéé of those compounds is now
under legal controls.

For example, in the ﬁnited States of America, use of
organic tin ship paints is inhibited to ships of 65 feet or
less by the Organic Tin Antifouling Paint Regulation (1987).
In the Uhited Kingdom, use of tributyltin-containing
antifouling agents to ships of 25 m or less and marine
agriculture is inhibited by .the Food and Environment Protection
Law (1987).

Further, in Japan, tributyltin oxide is deslignated as
a first-class specific chemical substance, and triphenyltin
compounds and tributyltin compounds are specified as a
second~class chemical substances, according to the Chemical

Substance Examination Rule (Kashinhow) (1990). Use of those



3 . conpounds are inhibited to fishing nets. Furt her nore,
it is also taken a neasure of inhibition of the use of tributyltin types
for ship bottomcoatings (Notification by the Mnistry of Transportation,
1990). The above-nenti oned copper conpounds are w dely used as
antifouling coatings for inlet channels and ship bottons. However, since
such copper conpounds contain heavy netals simlar to tin conpounds, the
use thereof is anxious for environmental pollution in future. Ther ef or e,

it cannot EBmp?ﬁhﬁstQiE ggﬁgthngQ@g%fyﬂiﬁg' §¥§ﬁne agents for preventing
ur

the adhesi on of aquatic organi sns t he above-nenti oned

aperese Aot AR 008 N, SR Ve B Pron

No. Hei 2-78110 an recl Sse he™i socyanu

id d t t
oifcctive B¢ aBlet sUPS §FoERPREV hEnadheetn BOFacHAR ¢ SEHER, Satings
FLSSEPESRF@&&%‘&@W& AT TR wféﬂ#'eaéa"é aq%m r29E oing
that isocyanuric i d conpounds mhlcg are a n|t en ntalnln%,
het erocyclic conpgﬁﬁﬁ ngﬁn@enﬁbgﬁﬁ ??Ppeﬁr St f&e widely used

as antifouling coatings for inlet channels and ship bottoms.

However, since such copper compounds contain heavy metals
similar to tin compounds, the use thereof is anxious for
environmental pollution in £future. Therefore, it cannot be
said that such compounds are preferable agénts for preventing
the adhesion of aquatic organisms.

Further, the abové-mentioned Japanese Patent Application
Lai_d—opens No. Sho 54-147924, No. Sho 64-3, No. Hei 2-78110
and No. Hei 4-164063 do not disclose that the isocyanﬁric acid
compounds as the active ingredient in the present invention
is effective as agents for preveﬁting the adhesion.of aquatic

organisms.

DISCLOSURE OF THE INVENTION

As a result of intensive investigations to solve the
above-mentioned problem, the present inventors have found that
isocyanuric acid compounds which are a nitrogen-containing
heterocyciic compound become agents for preventing the
adhesion of aquatic organisms, which have high safety,

excellent ability for preventing the adhesion or propagation



adhesi on of . aquati c organi sns, which have high safety, excellent ability

for preventing the adhesion or propagation 4
of aquatic organisns, in particular shells (anti fouling
capability), and high practicability, and have conpleted the present

I nventi on. That is, the present invention relates to agents for

preventing the adhesion of aquatic organisns, characterized by containing
at | east one isocyanuric acid conpound of forrmula (1) [err]

(wherein Ri@fr] aguaaiild aagﬁgh@gmg,eachni NHRRYIRINEY SRERESNt (BMHYOHAN ing

atomor a straight or branched al kyl group having 1-8 carbon atons).

Exanpl es ofcw@bﬁiku*)gr%hﬁwg@g ﬁrﬁceal&aarmrt?rm =A@’ HB I omPlBERD A

Rlerr] in the formula are a nethyl group, group, n- propyl

group, é%gﬂy|lngéﬁgﬁon n-butyl group, iso-butyl group, sec-butyl
group, n penty group, sec-pentyl group, | so-pentyl group, n- hexyl

O OuD: i orPEY! R Ad OEhK S OUENENY e M KU a8 ko agents W
conpound of the fornu can b

preventing the adhes1on of aquatic organisms, characterized
by containing at least one isocyanuric acid compound of

formula (1)
- e (1)
AN, '

(wherein R;, R. and Rai each independently represent hydrogen
atom or a straight or branched alky; group having 1-8 carbon
_atoms).
Exémples of the alkyi group having 1-8 carbon atoms
- for R,, R, and R, in the formula are a methyl group, ethyl
group, n-propyl grou§, iso-propyl group, n-butyl group,
iso-butyl group, sec~butyl group, n-pentyl group, sec-pentyl
group,' iso-pentyl group, n-hexyl group, n~-heptyl group,
n-octyl group and 2-ethylhexyl group.
The compound of the formula (1) can be produced
according to the conventional method using isocyanuric acid as
a raw material in the light of methods described in Japanese

Patent Publications No. Sho 35-17566, No. Sho 36-3985, No.



according to the conventional nethod using isocyanuric acid as a raw
material in the light of nethods described in Japanese Patent Publications

No. Sho 35-17566, No. Sho 36-3985, No. 5
Sho 36-4376, No. Sho 40-2556, No. Sho 40-6635, No. Sho 41-1065, No. Sho
42- 9345, No. Sho. 42-12913 and so forth. Exanpl es of preferred

conbinations of R err], Rerr] and R err] are described bel ow.
Rlerr], Rerr] and R[err] each independently are a straight chain

branched akkyl 38248 6haWoN0 shicd G %ﬁ%atﬁﬁm Spo 4ﬁyf638[ er fib., Bhef Eﬂl-%%s

Rlerr] are the same strai ght chain r anche group having 1-

carbon atogg te gaq;li Qkher ; » é':haSho I{%rﬁ lhﬂd&r#] ?ng oBtRI ] each

i ndependent|ly are sfraig ranc group havi ng 1 4

carbon at ons; a ﬁ%@ rl:f % éfér?&& Caﬁﬂlngﬁfoﬂge SAMG Str Snd R,

chain or branched gr oup on atons to eacH ‘ot hér;

err err] .and er.r re a nmet hyl group; err err] and
g%err} a5£a§ﬁ]89ﬁ FR& % Tou é[e?r],pR[err] and g%err} asg an]

o DrOPYl Orou AN . nglREL! bachl S R LY o2 AP UNL catn
al kyl grpugs EaV|ngFthelcorr§gPond|n nunber ofagarbon atons in the
exenplifie FeRchedu gL hayipsh Li$HneaTheRt RbABE  above.
R; and R; are the same straight chain or branched
alkyl group having 1-8 carbon atoms toleach other;

R;, R. and R:; each independently are a straight chain
or branched alkyl groﬁp having 1f4'qarbon atoms;

R:, R, and R, are the same stfaight chain or branched
alkyl group having 1-4 carbon atoms to each other;

R,, R, and R; are a methyllgroup}

R;, R: and R; are ah ethyl group:;

R;, R; and R; are an n-propyl group; and

R;., R, and R; are an n—butyl éroup.

Examples of the alkyl group having 1-4 carbon atoms
are alkyl groupé having the corresponding number of carbon
atoms in the exemplified alkyl group having 1-8 carbon atoms
mentioned above.

Thé isocyanuric acid compound used as the active
ingredient in the present invention may be constituted of a
single compound or a mixture of several kinds of isocyanuric
acid compounds.

Further, agents for preventing the adhesion of



The' i socyanuric acid conpound used as the active ingredient in the present
I nvention may be constituted of a single conpound or a m xture of several
ki nds of isocyanuric acid conpounds. Furt her, agents for
preventing the adhesion of 6

aquatic organi snms other than the isocyanuric acid conpounds of the present
I nvention can be added to the isocyanuric acid conpound used as the active
ingredient in the present invention for use. The agents for

prevent i ng advatddhesrgandsmaqeiher thapnthes ispcypaugics@anid ncempowndsanf
be used by preparing it in the formof coatings, solutions, enulsions and
the |like. the preRBestarahventddnt hoae dmat added sbbutthes isonylaniworics acdd
the |li ke can enpl oy general formulation usually practiced. Wher e

t he agent s dompqurelentised t s adbkei ormaaifiveaquihgredigahi sim ofthde present
I nvention are used in the formof- antifouling coatings, the isocyanuric
aci d conpoundrenthicnh for tdse active ingredient, for exanple, is blended with
afilmformng agent to prepare a coating, and the coating is coated on

bottons of ships, neid neagenis r UEdt OnprevehekRg Pthe- | haResioh cegl i Bguatic
wat er or underwater constructions, whereby the adhesion and propagation of

aquati c or gaijarilfems ABheLtRE elstht inventiBnl &a@hnNibEhedsedy ¥ epréparing
resins, artificial rubbers
it in the form of coatings, solutions, emulsions and the like.
Preparation . of tﬁose coatings, solutions, emulsions
and the like can emp;oy general formulation usually ﬁracticed.
Where the agents. for preventing the adhesion of
aquatic organisms of the present invention are used in the
form of antifouling coatings, the isbpyanuric acid compound
which is the active ingredient, for example, is blended with
a film-forming agent to prepare a coating, and the coating
is coated on bottoms of ships, marine constructions, intake
pipe-lines for cooling water or underwater consfructions,
whereby the adhesion and. propagation of aquatic organisms
can be prevented.
0il wvarnishes, éynthetic resins, artificial rubbers
and the Iike_are used as the film-forming agent (a binder for
paint).
If necessary, solvents, pigment or the like may be used.
Thé solvents used are xylene, toluene, cumene, methyl

ehtyl ketone, methyl isobutyl ketone, acetone, and the like.

In the case of preparing the paint, the isocyanuric



and'the like are used as the filmformng agent (a binder for paint).

| f necessary, solvents, pignent or the |ike may be used. The

sol vents used are xylene, toluene, cunene, nethyl ehtyl ketone, nethyl

i sobutyl ketone, acetone, and the Ilike. In the case of preparing
the paint, the isocyanuric 7 acid
conpound as the active ingredient does not have the upper limitation on

t he concentration so |l ong as %he paint filmcan, be fornmed, @ bhut the
conpound i s®GREnFOIRONNG A% EBEr BCHIVE 1ngreddent . 8PgRr nok avanthesuppar
by weight, based on the weight of the antifouling coating;. . The
pai nt film{bmiEatdpnc on i Haet goncanhrationnsp Long % Fhe Raipt film can
mul tilayer (or multi-stage peeling type) paint filmsuch that the paint .
filmhas a Bodiarmeds abdtatthehcompaond dsatbhendedt imnethet tRrapamkion of
surf-ace beconmes a rough surface due to the adhesi on of aquatic organisns,
the paint LrPA% abe peeightsevereferahdy b5-20% ibyroeighlf, rhased amee the
water fluid, thereby forming a fresh snooth surface.” By adm xture of
t he -agent swefight pfetbet iamd itfioml iaghespabings aquati ¢ organi snms of the
present invention, the adhesion of aquatic organisns is markedly retarded,
and it is an expeclTae cpatuot tfidim | Eermedeecdyofcddteinsi thef | paidte faxr ship
peeling is decreased. Where the agents for preventing the adhesion
of bottoms may be a multilayer (or multi-stage peeling type)
paint film such that the paint film has a smooth surface at
the time of coating, but where the smooth surface becomes a
rough surface due to the adhesion of aquatic organisms, the
paint films are peeled several times by the increase of
resistance of water fluid, thereby forming a £fresh smooth
surface. By admixture of the agents"for_ preventing the
adhesion of aquatic organisms of the present invention, the
adhesion of aquatic organisms is markedly retarded, and it is
an expected effect that loss speed of the paint film due to
peeling is decreased.

Where the agents for preventing the adhesion of
aquatic organisms of the present invention are used in the
form of solutions, a solution is prepared by dissolving the
isocyanuric acid compound as the active ingredient in, for
example, a solvent together with a fiim—forming agent,
and the solution is coated on fishing nets for breeding,

fixed fishing nets or the 1like, thereby allowing the

adhesion and propagation of aquatic organisms to be prevented.



aquatic organisnms of the present invention are used in the form of
solutions, a solution is prepared by dissolving the isocyanuric acid
conpound as the active ingredient in, for exanple, a solvent together
with a filmformng agent, and the solution is coated on fishing nets
for breeding, fixed fishing nets or the Ilike, thereby allowing the
adheS|on and propagation of aquatic organlsns to be prevented.

8 Exanples of the filmformng agent (binder for

pai nt) used are syR¥emples esiofs, theifitibn-fobbing, rmgentl (lwigidey afeor
the Ii ke, and exanples of the solvent used are xylene, t ol uene, cunene,

met hyl et hpaindtlomasederdre s$yobbetlic kmisdnss, asetdfidcind tihweblbeks, natural
Further, if necessary, additive such as plasticizers may be added for use.
I n the caseesinsepandngthée lddeyt | and tdweampbeyaraf i ¢theacsdleenpourseds are
the active ingredient does not have the wupper Iimt on the concentration
so | ong as xyleneql utdobaena) dumdne Medethyl tdichy¥bnretddel, S e Eiepd iisobutel
proportion of 1-50% by wei ght, and preferably 5-30% by wei ght, based on

the wei ghtketorid)e sttdrieoand the 1ik¥ere the agents for preventing the
adhesi on of aquatlc organi snms of the present invention are used in the

form of emul sions, rutRGe aglE VRe888BhEYF! Caddfietvé 0 sucteOldd | pladitildiRers
i socyanuric acid conpound as the active
may be added for use.
| In the case of.preparing the solution, the isocyanuric
acid compound as the active ingredient does not .have the
upper limit on the-concentrétion so long as the solution can
be formed, but the compound is blended in the proportion of
1-50% by weight, and préferably 5—30% by weight, based on the
weight of thé solution.
Where the agents for preVenting the adhesion of
aquatic organismsi of the present invention are used in the
form of emulsions, surface active agénts are added to a
solution .of thé iSoqyanuric acid compound as the active
ingredient according to the general method in normally
preparing emulsions, thereby preparing the desired emulsions.
The added type and amount of the surface active agents used
can be selected according to the conventional methods.
The emulsions thus prepared can be used by mixing in
raw materials, such as polymeric resins, of fishing nets for

breeding, fixed fishing nets or the like used in sea or water.

In the case of preparing emulsion, the isocyanuric



ingfedient according to the ‘general nethod in normally preparing
emul si ons, thereby preparing the desired enul sions. The added type and
anount of the surface active agents used can be selected according to the

conventional nethods. The emul sions thus prepared can be used by
mxing in raw materials, such as polyneric resins, of fishing nets for
breeding, fixed fishing nets or the like used in sea or water. In the
case of preparing enul sion, the isocyanuric 9

aci d conpoanddasonipouast iage ther editdwve dowretteriavdoesenoppbavel ithe wpper
the concentration so long as the solution can be fornmed, but the conpound
i s bl endedlimitheopr oo t iconaEntirdl’dn bysorelghy, @s eftheabbplatidih bygan be

wei ght, based on the weight of the solution. Further, the

above- ment formedsolbuit Otlte Oconpohiatdods Gleriderl piSthé bRFoeBIitddnc VE bB-50%
used by adding to service water, reservoir water or the like in

order to bprewdriht,! hpresdhapl9n 33O IrVPagaighe, Obaas@dtds ehearicight Nof
i ntake pipe-lines of cooling water or reservoir. " BEST MODE OF CARRYI NG

QUT THE | NVERTkERation. - The present invention will be described ‘
specifically and in detail below by referring to the exanples and

conparative exanpl ggrthidr,! Nehd’ 8580E-MBY%EIbNER Isoltiddd 680 ert1¥ iRy of
the present invention can be ﬁsed by adding to service water,
reservoir water or the 1like ;n order to prevent the
adhesion and propagation of aquatic organisms in intake

pipe-lines of cooling water or reservoir.

BEST MODE OF CARRYING OUT THE INVENTION

The present invention wili be described specifically
and in detail below by feferriﬁg to the examples and
comparative examples, but thé present invention is not limited
thereto.

Formulation examples are shown in the case of using
the agents for preventing the adhesion of aquatic organisms

as antifouling coatings.

10



Formul ati on exanples are shown in the case of using the agents for
preventing the adhesion of aquatic organisnms as antifouling coatings.

Formul ati on Exanple 1 Conponent %
by weight Isocyanuric acid tri n-propyl ester _ 8 VYHH
(vinyl type synthetic resin, . : 7 manuf act ured by UCC
Co., Ltd.) Rosin ' 7
Tricresyl phosphate , 3 Talc
20 Barium digimglation Example 1 15 Red iron
oxi de .10 Xyl ene
20 Methyl isobutyl ket d@emponent 1& by weight
100 Formul ati on Exanple 2 ’ Component
% by melghtISangnumm¢oaetddtr1|nﬂppoppylestEEr 8 5
CR-10 (chlorinated rubber resin, 13 manuf act ured by
Asahi Denka WHN of Wing ) tipélcsfhfmetic resin, I 7
20 Talc ' 20 Pl asticizer
£
2 Red iron om%?u actured by UCC Co., Ltd.) 10 Xyl ene
30 Rosin ' 7
Tricresyl phosphate -3
Talc 20
Barium sulfate | 15
Red iron oxide ' ' 10
Xylene ' 20
Methyl isobutyl ketone 10
100
Formulation Example 2
Component - % by weight
Isocyanuric acid tri n-propyl ester 5
CR-10 (chlorinated rubber resin, 13
- manufactured by Asahi Denka Kogyo K.K.)
Zinc flowe:' . 20
Talc , 20
Plasticizer ' 2
Red iron oxide : 10
Xylene 30
100



100': Formul ati on Exanple 3 Component

% by weight Isocyanuric acid trinmethyl ester

(vinyl type synthetic resin, 7

Co., Ltd.) Rosin
Tricresyl phosphate
20 Bariumsul fate

oxi de 10 Xyl ene

20 Methyl iEqmmnlatien déxample 3
100 Formul ati on Exanple 4 Conmponent

% by wei ght _Lsacyanuri cCompemnentnet hyl ester
CR-10 (chlorinated rubber resin,

Asahi Denka leRfpnuxig acidgictrimethyl ester
20 Talc

2 Red iron \BHH(vinyl type synthetic resin,
30 _ manufactured by UCC Co., Ltd.)
Rosin
Tricresyl phosphate
Talc
Barium sulfate
Red iron oxide

Xylene

Methyl isobutyl ketone

Formulation Example 4

Component

Isocyanuric acid trimethyl ester

CR-10 (chlorinated rubber resin,

manufactured by Asahi Denka Kogyo K.K.)

Zinc flower
Talc
Plasticizer
Red iron oxide

Xylene

12

8 VYHH
manuf act ured by UCC
7
3 Talc
15 Red iron
10
% by weight
13 manuf act ured by
8
20 Pl asticizer
10 Xyl erie
100
7
3
20
15
10
20
10
100

% by weight

5

13

20

20

10

30

100



12 Fornul ati on Exanple 5 | Conponent

% by weight Isocyanuric acid tri n-butyl ester 8 VYHH
(vinyl type synthetic resin, 7 manuf act ured by UCC
Co., Ltd.) Rosin 7
Tricresyl phosphate 3 Talc

20 Bariumsulfate ' 15 Red iron

oxi de ] 10 Xyl ene

20 Methyl Fermmiatien;BExample 5 10

100 Formul ati on Exanple 6 : Conmponent

% by wei ght—l socyanuricompenenti n-hutyl ester % by weight
CR-10 (chlorinated rubber resin, 13 manuf act ured by
Asahi Denkal $@E¥RNRriC)acigintri| snbptyl ester 8

20 Talc o 20 Plasticizer
2 Red ironVHldlgevinyl type synthetic resin, 10 7

manufactured by UCC Co., Ltd.)

Rosin 7
Tricresyl phosphate . 3
Talc | 20
Barium sulfate 15
Red iron oxide _ : 10
Xylene _ : 20
Methyl isobutyl ketone ' 10

100

Formulation Example 6

Component | % by weight
Isocyanuric acid tri n-butyl ester 5
CR-10 (chlorinated rubber resin, 13

manufactured by Asahi Denka Kogyo K.K.)

Zinc flower . 20
Talc : 20
Plasticizer _ ' 2
Red iron oxide ' 10
Xylene | | 30

100

13



Xylene 30

100 13 Fornmul ati on Exanple 7
Conponent _ % by wei ght |socyanuric acid
triethyl ester 8 VYHH (vinyl type synthetic resin,
7 manuf actured by UCC Co., Ltd.). Rosin

7 Tricresyl phosphate .3 Talc

20 Bariumsulfate . 15 Red iron

oxi de Formulation Example 7 10 Xyl ene

20 Met hyl .isobutyl -ketone 10

100 Fornmul ati on_Exanfbmpénent Conponent % by weight

% by wei ght |socyanuric acid triethyl ester 5
CR-10 (chl ofsoayaduribbacidesriethyl ester 13 Mehuf act ur ed

by Asabhi
20 Talc
2

Denka Kogyo K. K.) Zinc flower

VYHH (vinyl type synthetic resin,
manufactured by UCC Co., Ltd.)

20 Pl7Astici zer

Rosin 7
Tricresyl phosphate 3
Talc 20
Barium sulfate 15
Red iron oxide 10
Xylene 20
Methyl isobutyl ketone 10
100
Férmulation Example 8
Component % by weight
Isocyanuric acid triethyl ester 5
CR~10 (chlorinated rubber resin, 13
Manufactured by Asahi Denka Kogyo K.K.)
Zinc flower 20
Talc 20
Plasticizer 2
Red iron oxide 10
Xylene 30
100

1 4



Red iron oxide : 10 Xyl ene

30 100

14 Next, the fornul ati on exanples are shown in the
case of using as solutions. Forrmul ati on Exanple 9 '

Conponent % by wei ght |Isocyanuric acid tri

n- propyl ester 10 Rosin WV

13 Toyoparax A40 1 (Chl oroparaffin,
manuf act ured by Tosde¥br pdP&: i Eeymulgtine examples are shown in the case
76 of . 100 For mul ati on
Exanpl e 10 ©f using as soluhignfe,, % by wei ght

| socyanuric acid tri n-butyl ester 10 Rosin WV

13 Toyoparax A40 1

gghloropanggééhlggqgg %g&gfebg Tosoh Corporation) Xylene

Component . % by weight

Isocyanuric acid tri n-propyl ester | 10
Rosin WW 13
Toyoparax A40 : 1

(Chloroparaffin, manufactured
by Tosoh Corporation)

Xylene 76

100

Formulation Example 10

Component _ $ by weight
Isocyaﬁuric acid tri n-butyl ester _ 10
Rosin WW o 13
Toyoparax A40 | o 1

(Chloroparaffin, manufactured
by Tosoh Corporation)

Xylene 76

100

Example 1
1.6 mg, 0.8 mg and 0.4 mg of isocyanuric acid tri
n-propyl ester each were completely dissolved in about 1 ml

of acetone, and each of the resulting sample solutions was

1 5



100 Exanmple 1 1.6 ng, 0.8 ng and 0.4 ng of isocyanuric acid tri
n- propyl ester each were conpletely dissolved in about 1 nml of acetone,
and each of the resulting sanple solutions was

15 uniformy coated on a zone having a dianeter of 4 cm drawn on
test paper. A zone having only acetone coated on the test paper
.was provided as a bl ank, and zones having 1.0 ng and 0.5 ng of copper

sul fate each cQated thereon wer e rovi ded as ratlve agent
After dryPR§formdy, cantrd omsdezonauhaying @dﬂﬁaé‘)et%cgﬁg a SThelifawn on
| engt h of %bo t 2-2.5 cmwere adhered to the circunference of the
respecti ve *£8 e?qﬁﬁrhg a rubber piece as a spacer. The prepared test
plates were dipped.in a water  tank into which sea water flo and the
tank was al | owed t & %‘P%‘Pnd hayipgapPR1y a‘i":‘ée?%‘?eB‘?ﬂ%}?%d °ﬁ‘hevg%sttegﬂtat paper

were taken out of the water nk, and the adhered osition of ssu
b v missePeFPEARY 53 BEGAk, 0 AR Ak vt R er e 0 Bigyanel 0-5 m

In conparison per _sulfate used : aratlve agent
t he effectCPBPeﬁfevéﬁﬁ%ﬁgetheeéﬁ esi 6A2 ngheggﬁﬁepgpeIW§ £ acPF?VP§Fdwasas
obt ai ned.

comparative agent.

After drying, four blue mussel {(Mytilus edulis)

having-a shell length of about 2-2.5 cm were adhered to the
circumference of the respective zones using a rubber piece as
a spacef. The prepared test plates were dipped in- a water
tank into which sea water flows, and the tank was allowed to
stand in a dark place for 3 hours. The test plates were taken
out of the water tank, and the adhered position of byssus

of blue mussel (Mytilus edulis) and the number thereof were

counted.

In comparison  with copper sulfate used .as the
comparative agent, the effect for preventing the adhesion
{adhesion repellent activity) was obtained.

The evaluation method of the adhesion repellent
activity was used ‘accbrding' to Kazuo Ina and Hideo Etoh,
"Evaluation method of adhesion repellent substances to

marine adhesion organisms using blue mussel (Mytilus edulis)"

{Kagaku to Seibutsu (Chemistry and Biology), Vol. 28 (No. 2),
pages 132-138 (1990)).

The results are shown in Table 1.

16



The' evaluation nethod of the adhesion repellent activity was used
according to Kazuo Ina and Hi deo Etoh, "Evaluation nmethod of adhesion
repell ent substances to marine adhesion organisns using blue nussel
(Mytilus edulis)" (Kagaku to Seibutsu (Chem stry and Biol ogy), Vol. 28
(No. 2), pages 132-138 (1990)). The results are shown in Table 1
16 Exanple 2 The test was conducted in the sane nmanner

as in Exanple 1 except that 1.0 ng and 0.5 ng of isocyanuric acid
trimet hyl ggﬁﬂﬁﬂﬁbﬁb.used in place of isocyanuric acid tri n-propyl ester.

The results are shown in Table 1. Exanpl e 3, The test was
conducted in the safhe mdfy Hasn cendwptred: ERcepbet hgame. omagner as in
i socyanuric acid tri n-butyl ester was used in _place of isocyanuric acid
tri n-propyxampleer 1 mAxrceRsuthatark-Ghagn and TibPe Mg of Haggyanuric acid
The test was conducted in the sane manner as in Exanple 1 except that 1.4
ng of isocydimatheli g@steret Npre dased s Blage nofl AP ranupty adedde tri
acid tri n-propyl ester. '

n-propyl ester. The results are shown in Table 1.

Example 3

The test was conducted in the same manher as in
Example 1 except that 1.9 mg of isocyanuric acid tri n-butyl
ester was used in place of isocyanuric acid tri n-propyl

- @ster. The results are shown in Table 1.

Example 4

The test was conducted in the same manner as in
Example 1 except that 1.4 mg of ispcyanuric acid triethyl
ester was used in place of isocyanﬁric acid tri n-propyl ester.

The results are shown in Table 1.

17



The results are shown in Table 1.

17 Table 1 Active
| ngr edi ent Anmount of agents (ng) Judgenent Exanple 1 | socyanuric
acid 1.6 ++ tri n-propyl ester
0.8 ++
++ Exanple 2 | socyanuric acid 1.0 ++
trimethyl ester 0.5 ++
Active Ingredient Amount of agents (mg) Judgement
Example 1
Isocyanuric acid 1.6 ++
tri n-propyl ester
0.8 ++
0.4 ++
Example 2
Isocyanuric acid 1.0 ++
trimethyl ester
' 0.5 ++
Example 3
Isocyanuric acid 1.9 ++
tri n-butyl ester
Example 4
Isocyanuric acid 1.4 ++
triethyl ester
Comparative Agent
Copper sulfate 1.0 ++
0.5 +

Blank

1



IsoEyanuric acid 1.9 ++ tri n-butyl ester

Exanpl e 4 | socyanuric acid 1.4 ++
triethyl ester Conpar at i ve Agent Copper sulfate 1.0

++ 0.5 ' + Bl ank

- 18

It is noted that synbols In the Tabl e have the follow ng neans:

++: No adhesi on al | h ne, and stron

repel | ent effect isﬁ)b%ﬁr%ge5 Enat symbpls 1@%ﬁ$§uﬂﬂ?¥@]ﬂ#ﬁ?2§h@ fellowing
observed, b adhesion is substantially outside the zone,
and repel |l en aBFfect is observed. - . Adhesi on |stobsegved
“inside and outside the zone to t e sanme extent, an

repel lent effect TF° No adhesipp afpadd,d® the zong, ami strong

repellent effect is observed.

+: Adhesion in the zone is oﬁserved, but
adhesion is substantially outside the zZone,
and repellent effect is observed.

-2 Adhesion is observed inside and outside the
-zone to the same extent, and repellent effect

is not observed.

Example 5

-Butyral resin (Eslex BL-Z;- manufactured by Sekisui
Chemical Co., Ltd.) was prepared in 153W/W using a mixed
solvent of toluene : methanol =1 : 1.

10 mg of isocyanuric a¢id tri n-propyl ester was
placed in Disposable Culture Tube | (¢12 mm x 75 mm,
manufactured by Iwaki Giass Co.), and dissqlved in 1 ml (about
700'mg) of the above-mentioned resin solution. The resulting
solution was coated on a sample zone having a diameter of 5 cm
drawn on a test plate (polyvinyl chloride plate, 350 x 600 mm).

A sample zone on which only the above-mentioned resin
solution was coated was prbvided as a blank.

After drying, the test plate was”dippéd in éea at a

depth of about 1 m at Motimune fishing port of Shizuoka-city.
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Butyral resin (Eslex BL-2, manufactured by Sékisui Chenical Co., Ltd.) was
prepared in 15%W Wusing a m xed solvent of toluene : nethanol =1 : 1.

10 ng of isocyanuric acid tri n-propyl ester was placed in Disposable
Cul ture Tube ( [err] 12 mm x 75 mm manufactured by Iwaki Q ass
Co.), and dissolved in 1 m (about 700 ng) of the above-nentioned resin
sol ution. The resulting solution was coated on a sanple zone having a

di ameter of .5 c¢cm drawn on a test plate ggol ){Vi nyl chloride_ plate, 350 x
600 nmy. The tesfplate sa% RRriPAirabhyy taken, ite- aEnthEndied.csand the
sol ution was, coat ed was provided as a bl ank. . After drying, the test
plate was ASEEH %W%tofd OXRARISHT wWABLYigually ®BEERVRE-7ishing port

- of Shizuoka-city. 19 . . The test plate
was periodical Iy t dd¥h BFESERGEHeOLeaaPERRCENCT aFd IR NG o 3Gt iyddani was
was visual |y observed, The presence or absence of antifouling
activity PIESGH&Sht eBY pyda¥ayW n thee adhesdady is mpravanted nhy
conparing the adhesion state_of organisns in the sanple zone with the

bl ank. AOMRRTIing; | the i%GE?ahagicstéd:Fd afr i ORgIRIFRA bt or tRYonEAMPLE
good antifouling activity for about 60 days. Jdncidentally,  this,
test was ZBdudidd tl*’%l"-‘ombltar@‘ begiPt$hi Ay SPSMEf-i niRRF¥ANNLLCY| pgid  tri

(adhesi on) of organi sns , , ..
n-propyl ester showed good antifouling activity for about 60

days.
Incidentally, this test was conducted from the
beginning of May in which activity (adhesion) of organisms

was vigorous.

Example 6

Butyral resin (Eslex BL-2, manufactured by Sekisui
Chemical Co., Ltd.) was prepared in 15%W/W using a mixed
solvent of toluene : methanol =1 : 1.

12 mg of isocyanuric acid tri n-butyl ester was placed
in Disposable Culture Tube' (¢ 12 mm x 75 mm, manufactured by
Iwaki Glass Co.), and dissolved in 1 ml (about 700 mg) of the
above-mentioned resin solution. The resulting solution was
coated on a sample zone having a diameter of 5 cm drawn on
a test plate (polyvinyl chloride plate, 350 x 600 mm).

A sample zone on which only the above-mentioned resin
solution was coated was provided as a blank.

After drying, the test plate was dipped in sea at a
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was’ vi gor ous. Exanpl e 6 Butyral resin (Eslex BL-2, manufactured
by Sekisui Chemcal Co., Ltd.) was prepared in 15%W Wusing a m xed

sol vent of toluene : nethanol =1 : 1. 12 nmg of isocyanuric acid
tri n-butyl ester was placed in Disposable Culture Tube ([err] 12 mmx 75
mm manufactured by Iwaki G ass Co.), and dissolved in 1 m (about 700
ng) of the above-nentioned resin solution. The resulting sol ution was

coat e, o BUHP e ARG 8 BeCUPEling PRI’ Sk Tos ehTShRhif e
bl ank. 1R Gt BiRFe 5o RS RLOR SRLIE kR PR Bhe Hed Gna tne
éh?zuoka-c! .esq'e‘FR’tehs[%?eag?o E%’}%érf]%“aﬁtﬂg? t%igg‘gﬁééfgkgﬁbgg%%Saf'the sea, and
presence or absenca™t BFEEROE nftactPbRseucer U LRt iR BFCARAEY uie
inthe camprpressnsedy RY ey oy R e "R 100 AR R By
tri n-but %lom%sétr%rngShOtvﬁaéj ggglqegz%rilf Oléltia@% a%tf. Viélyga];rg){sn?g C)ug.ngothe sample
zone with the blank. As a result, isocyanuric acid tri
n-butyl ester showed good antifouling activity for about 90
days.
Incidentélly, this test was conducted from the

beginning of July in which activity (adhesion) of organisms

was vigorous.

POSSIBILITY OF INDUSTRIAL APPLICATION

The agents for preventing the adhesion of équatic
organisms containing isocyanuric acid compounds of the
formula (1) as fhe active 'ingredient has high safety, and
also excellgnt organism adhesion preventing capability
(antifouling capability) by which the adhesion or propagation

of aquatic organisms, particularly shells, is prevented.



dafs. Incidentally, this test was conducted from the
begi nning of July in which activity (adhesion) of organisnms was Vi gorous.
POSSI BI LI TY OF | NDUSTRI AL APPLI CATI ON The agents for preventing

the adhesion of aquatic organisns contai niwmﬁci d
conpounds of the fornula (1) as the active—ngredi ent has gh safety,
and also excellent organi sm adhesion prey, “!l ty
(antifouli capability) by which the adhesion \)m&m f aquatic
or gani sns, ularly shells, is prevented.

21 - CLAIMS 1. Agents for prevent| ng the adhesion

of aquatic organisms, characterized by containing at |east one kind of

i socyanuric acid corrpounds of formula (1) [err]
1. Agents for preventing the. adhesion of aquatic

organisms, characterized by containing at least one kind of

isocyanuric acid compounds of formula (1) ,

O

N N
! /& (1)
o I:I O
Ry
(wherein R,, R, and R; each independently represent hydrogen
atom or a straight chain or branched alkyl group having 1-8

carbon atoms).

2. The agents for preventing the adhesion of agquatic
organisms as claimed in claim 1, wherein R,, R, and R, each
independently represent a straight chain or branched alkyl

group having 1-8 carbon atoms.

3. The agents for preventing the adhesion of aquatic
organisms as claimed in claim l, wherein R;, R, and R; are

the same to each other.

4. The agents for preventing the adhesion of aquatic

organisms as claimed in claim 2 or 3, wherein R,, R, and R,



(\'/\m“erei n Rlerr], Rerr] and R err] each independently represent hydregen
atom or a straight chain or branched al kyl group having 1-8 carbon atom;)

2. The agents for preventing the adhesion of ﬂ m
claimed in claiml1, wherein Rerr], Rerr] and R[errmumll“ﬂ“lmg tu tl
represent a stralght chain or branched al kyl group havirtg t-8"catbon
at ons. 3. The agents for preventing the adhesion of aquatic

e 1o cadkFoiAepratapt dndin SRChEsRched; el Hidufhevtighad Gespon

aquatic ora(‘:;anlsrrs as clainmed in claim2 or 3, wherein Rerr], R[err] and
Rlerr] toms 2 2 are a straight chain or
branched al kyl group having 1-4 carbon atons. 5. The agents for
preventing the adhesion of aquatic

5. The agents for preventing the adhesion of aquatic
organisms as claimed in claim 2, wherein R,, R, and R; are

a methyl group.

6. "The agents for preventing the adhesion of agquatic
organisms as' claimed in claim 2, wherein R,, R, and R, are

an ethyl group.

7. The agents for preventing the adhesion of aquatic
organisms as claimed in claim 2, wherein R;, R; and R; are

an n-propyl group.

8. The agents for preventing the adhesion of aquatic
organisms as claimed in claim 2, wherein R;, R: and R; are

an n-butyl group.

9. Paints, solutions or emulsions containing the agents
for preventing the adhesion of aguatic organisms as claimed

in claim 1.

10. _ Paints, solutions or emulsions containing the agents

for preventing the adhesion of aquatic orgar_lisms as claimed
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org"anisrrs as claimed in claim2, wherein Rerr], Rerr] and R err] are a
nmet hyl group. 6. The agents for preventing the adhesi on of

aquatic organisns as clainmed in claim 2, mhereln_jijﬂ44,’4%ﬁaﬂj”7ﬁiT_R[err]
are an ethyl group. 7. The agents for preventi eS|on
of aquatic organisns as clainmed in claim2, wherei m‘mm‘ ﬂm and
Rerr] are an n- pr opyl group 8. The ag *I ng the
adhesi on of 4 I ¢ BEQQHESgB gsaclalned inclaim?2* mﬁereln Rerr],

Rlerr] and are an n-butyl group. 9. Pai nt s, solutlons or
enul si ons contalning t he agents for preventing the adhe5|on of aquatic

organisns as clained in claiml. 10. Pai nts, solutions or

enmul sions copntainin he _agent for .preventi th dhesi on of aquatic
or gani smns agfclalmsghEJ Baifits as claitied’iA é¥%1u29§ﬁ in any of

‘claims 2 to 8. 11. The paints as clainmed in claim 10.

12. The paints as claimed in claim 11, which are paints

for ship bottoms.'

13. ' The paints, solutions or emulsions as claimed in

claim 10, which are antifouling agents.

14. The paints for ship bottoms as claimed in claim 12,
wherein said paints for ship bottoms  are maltilayer

(or multi-stage peeling type) paints fqr ship bottoms.

15. The paints as claimed in claim 11, which are paints

for inlet channels.



12. The paints as clainmed in claim11l, which are paints for ship
bott ons. 13. The paints, solutions or enmulsions as clained in
claim 10, which are antifouling agents. 14. - The paints for ship
bottonms as clained in claim12, wherein said pai nt's for shi p
bott ons are multilayer (or multi-stage peeling type) paints for ship
bott ons. 15. The paints as clainmed in claim1l, which are paints
for inlet MRETRAGT 2 4

Agents for preventing fhe adhesion of aquatic
organisms which contain as the active ingredient isocyanuric

acid compounds of formula (1)

O
-RZ\N/u\Nf Rl

)\ /& (1)

(0]
R;3

wherein R,, R, and R; each indépendently represent a hydrogen
atom or a straight chain or branéhed alkyl group having 1 to 8
carbon atoms. These agents are employed in the form of
antifouling coatings for, e.g., ship bottoms and watercourses,

solutions, or emulsions for fishing nets.
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