1_ ‘I ndustrial Preservative Antifungal Conposition and Underwat er

Anti foul i ng Conposi tion

Shozo Ckawa This invention relates to a nobel industrial
presgrvative antifungal conposition which is added or coated on industri al
resource materials to prevent breakdown Of the industrial raw materials
and products such as emul sion paint, oil-based paint, electrodeposition
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aquatic organisms that grow by attaching on the surface of the submerged
structure, to show the antifouling effect for a long period of time.
4,5-Dichloro-2-n-octyl-4-isothiazoline-3-one (“Compound A”, hereinafter)
and 2-n-octyl-4-isothiazoline-3-one (“Compound A’ ”, hereinafter) or the salts of
these strong acids are known as the agents that can exterminate mieroorganisms
such as bacteria (Specification, U.S. Patent No. 3,761,488).
5-[2-(2-Butoxyethoxy) ethoxymethyl]-6-propyl-1,3-benzodioxole
("Compound B hereinafter) is known for the effect of preventing ozone effect in
the growing tobacco plant or as a supplementary agent for the insecticide
pyrethrin [Handbook of Agricultural Chemicals (written in Japanese), 1994
Edition, pages 475 - 476, page 644, published by Japanése Association of
Prevention of Plant Diseases; Science, Volume 105, page 530 (2947); and U.S.
Patent No. 2,550,737].
And, octachlorodipropyl ether ("Compound C", hereinafter) is known as the
tick killer to be used together with pyrethroid insecticides [Japanese Kokai
Patent, HEI 4-230303(1992)], and also as an antifouling agent [Japanese Kokai
Patent, SHO 62-156173(1987)].
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to replace the conventional industrial anti-preservative antifungal agent.

On the other hand, marine animals such as Balnus, Ascidia, Serpula,
Mytilus, Spirorbis, Bugula, Hydrazoa, etc, and algae such as Entermorpha and
Ulva, etc. can attach and grow on the surface of the submerged marine structures

to cause various damage. For example, if marine organisms attach and grow on
ship's hull, it lowers the speed of the ship and increases the fuel cost. And, if
marine organisms attach and grow on the surface of a submerged harbor
facilities, immobilized in water or on the surface water, the equipment may not
function well. If the organisms attach and grow on the culturing nets used in
ocean farms or fixed net, they may clog up the net to kill the fishes or cause a
damage to the net.

Organotin compounds have been used often to prevent the damages to the
underwater marine structure caused by such marine organisms. However, use of
organotin compounds has been strictly regulated because they have high toxicity

and therefore are not desirable due to safety and environment reasons.



facilities, imobilized in water or on the surface water, the equi pnment may
not function well. If the organisns attach and grow on the culturing nets
used i'n ocean farnms or fixed net, they may clog up the net to kill the

fi shés orr cause a danmage to the net. Organoti n conpounds have been
used often to prevent the damages to the ‘Uunderwater marine structure caused
by such marine organi sns. However, use of organotin conpounds has been

strictly regul at Bcheltocthissdtuidtion, itdy desirghletto deeélby annchdebe itk aneifeulngnot
desirabl e due to safety md enyi ronnent reasons

3 DRgephthatihasy oy toxeaty tomammals ican beaised safelin 294 bas 2 leagr wat er

anti foul i ng (RYQBEint BALIFAAMPefRY tOXicity to mammals, can be used safely,
and has a 1ong perSisting antifouling effect. In order to develop a

new i ndustrial pleordardoidevelap @i femnipslustrjalpresenvative antifungal agentf and | ng

t that t he. - s Q| i ts. th t | h
foeted n vi dbdsRFalsr pRGARE SR It HERF oo sl GARRRmeBT ey "ae
a result, itprasstheaRuey i otisted aomdeWatiely af\cbniyui@d e sthdy itdien conbi ned

wi t h Conpound B or Conpound C and used on Vvarious [ croorgani snms, can
drasti cal | y physiological aptvity os 2 aesudt, fewas discovere¢ghat{eompeund Atangas

di scover ed 0 L] A e d A
et i, ST A YR Ol P B Pl P
i ndustri al parioes witiooegamigins, wagalrasideatly inbrdase tve biveidaheffgtowt h of vari ous
m cr oor gani sns fgrp@@long Qeriog¥9f tipe, ggq t he ggint cont ai ni ng such
conposi tion can SEFYETES ﬁ‘Blﬁ@- et HdaP farep DARcPRARInG §ent which
is saf e and (aafpoendeA b Compotthd Ahhd TodtfdutidB or CompouhBYS inlshalf i rst
invention is an industrial preservative antifungal conposition containing
4, 5- di chl or @uantity ovas usefilsastan wdvisinial [Fesmvative angifwrgal lagent that can
'Ci ﬁt 2: ﬁlz ﬁlg ! B?év})é'n? Yeowih 6ft\§ar?o%|stx§icxaosoré£]ﬁs§f; ffgrcatL o\ﬁeg pbér%?i' o%g,oamﬁo trfl%r};[a’mé nd
containing such composition can serve as a long-lasting underwater antifouling
agent which is safe and has excellent antifouling activity.
Thus, the first invention is an industrial preservative antifungal
composition containing 4,5-dichloro-2-n-octyl-4-isothiazoline-3-one or 2-n-octyl-4-
isothiazoline-3-one or its salts as the effective biocidal component, and containing
also 5-[2-(2-butoxyethoxy) ethoxymethyl]-s-propyl-1,3-benzodioxole or
octachlorodipropy! ether as its supplementary agent.
And, the second invention is an underwater antifouling composition,
containing 4,5-dichloro-2-n-octyl-4-isothiazoline-3-one or 2-n-octyl-4-
isothiazoline-3-one or its salts as the effective antifouling components, and also -
containing 5-[-2-(2-butoxyethoxy) ethoxymethyl]-6-propyl-1,3-benzodioxole as the
supplementary agent, ax'1d containing octachlorodipropyl ether as the effective
second antifouling component.
Chemical names and chemical structures of the above-said components
which are used in the compositions of the first and second inventions are shown
below.

Compound A: 4,5-dichlore-2-n-octyl-4-isothiazoline-3-one
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Incidentally, Compound A and Compound A’ may be used in an acid-added salt
form in conjunction with sulfuric acid, hydrochloric acid, hydrobromic acid, nitric
acid, or phosphoric acid.

Compound B: 5-[2-(2-Butoxyethoxy)ethoxymethyl]-6-propyl-1,3-

benzodioxole

o P CH,0CH,CH, OCH,; CH,0C4H

AN

CsHy

Compound C: Octachlorodipropyl ether
ClsC-CHCl]-CH>-0O-CH=—CHCI-CCls

And, in the compositions of the first and second inventions, benzothiazole
biocide such as 1,2-benz6isothiazoline-3-one (Compound A", hereinafter) may be
used additionally to replace the above-said Compound A or Compound A’".

It was discovered that, with the industrial preservative antifungal
composition and marine antifouling composition of this invention, addition of
Compound B or Compound C to the Compound A or Compound A’ had
significantly and synergistically increased the preservative antifungal activity

and underwater antifouling activity of the Compound A or Compound A'.
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can be prepared by the following method. Thus, the preservative angifungal

composition of the first invention is prepared by mixing Compound A (or

Compound A") with Compound B (or Compound C) at a proper weight ratio, and,

if necessary or if so‘desired, a proper carrier is blended, or suitable

supplementary agent(s), such as surface activating agent, binder, stabilizer, etc.

are added supplementarily to prepare a homogeneous mixture, and this mixture

is prepared as hydrated agent, emulsion, liquid, or flowable agent (sol agent),

and so on.

Total content of Compound A (or A") and Compound B (or C) in the thus-
prepared preservative antifungal composition of the first invention, if itis a
hydrated agent, emulsion, liquid, or flowable agent, can be set in 0.1 - 90% to
(weight %, same hereinafter) range, based on the weight of the total preparation.
In this case, the ratio of Compound B or Compound C and the Compound A or
Compound A'is, for example, 0.1 - 5 parts, preferably 0.3 - 3 parts, of Compound
B or Compound C to 1 part of Compound A or Compound A'.

Any carriers that are used commonly in known industrial preservative
antifungal agents can be used as the carrier to be added in this composition, and
any of the solid or liquid can be used, without any particular restriction.

Examples of the solid carriers that can be added are mineral powder
(kaolin, bentonite, clay, montmorillonite, tale, diatomaceous earth, mica,
vermiculite, gypsum, calcium carbonate, apatite, white carbon, calcium oxide,
silicate sand, ammonium sulfate, urea, and 80 on), plant powder (soybean
powder, flour, wood powder, tobacco powder, starch, crystalline cellulose, and so
on), alumina, silicate salts, sugar polymers, highly dispersed silicic acid, waxes,
semi-solid oils and so on.

Examples of the liquid carriers that can be added are water, alcohols
{methyl alcohol, ethyl alcohol, n-propyl alcohol, isopropy! alcohol, n-butyl aleohol,
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n- propyl al cohol , |sopropyl al'cohol, n-butyl al coho

invention as an emulsion, hydrated agent or sol (ﬂowable agent), surface
activating agent may be added for a purpose of emulsification, dispersion,
dissolution, wetting, foaming and diffusion. Following compounds can be
mentioned as the sample of such surface activating agent, but it is not limited
only to these examples.

(a) Nonionic suxface activating agents, such as polyoxyethylenealkyl ether,
polyoxyethylenealkyl ester, polyoxyethylene sorbitan alkyl ester, sorbitan alkyl
ester and so on.

(b) Anionic surface activating agents, such as alkylbenzene sulfonate,
alkyl sulfosuccinate, allfyl sulfate, polyoxyethylenealkyl sulfate, aryl sulfonate
and so on.

(c) Cationic surface activating agents, like alkylamines, such as
laurylamine, stearyltrimethylammonium chloride, alkyldimethylbenzyl-
ammonium chloride, and so on.

(d) Amphoteric surface activating agents, such as sulfate esters of
carboxylic acid (betain type), and so on.
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Examples of the preservative antifungal composition of the first invention
is illustrated embodically, in the following Examples 1 - 4. However, ratio of
effective components, amount of supplementary components and others are not
limited by the following examples. Incidentally, "parts” shown in Examples 1 - 4
représent "pafts, by weight".
Example 1 (Emulsion)
Compound A or Compound A' 10 parts, Compound B or Compound C 10
parts, 1-methoxy-2-propanol 65 parts, xylene 10 parts, SOLPOL 900A (name of
the emulsifier, by Toho Kagaku Kogyo K.K.) 5 parts were mixed and dissolved, to
obtain an emulsion. '
Example 2 (Emulsion)
Compound A or Compound A’ 20 parts, Compound B or Compound C 10
parts, 1-methoxy-2-propanol 55 parts, xylene 10 parts, SOLPOL 800A (name of
the emulsifier, by Toho Kagaku Kogyo K.K.) 5 parts were mixed and dissolved, to

obtain an emulsion.

Example 3 (Hydrated agent)



carboxylic acid (betain type), and so on.
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exanpl es. InC|dentaII parts” shown I n Exarrpl ?s 1- 4 reprg)se t "parts,

by wei ght". usedspithe maaw)er Thus, e mﬂaesmﬁ yAhe10 parts,

R R

parts were ranxapprapriath exgahice]vens to prepare a solutmn or dispersion. The powder,
solution or dispersion is (1) added in the various industrial raw materials or in
the products during its production process, (2) coated or sprayed on the surface of
various industrial raw materials or its products, or (3) the industrial raw
material or its product is dipped in a diluted solution or dispersion of the
industrial antifungal composition of the first invention to coat the surface or
impregnate the material. Thus, various methods can be used by following the
procedure which is commonly used for application of industrial preservative'
antifungal agent. Therefore, there is no particular restriction about the method
of using the industrial preservative antifungal composition of this invention.

The underwater antifouling composition of the second invention is
explained comprehensively in the following.

Although there is no particular restriction about the ratio of the
Compound A (or A" an_d_ Compound B (or C) in the underwater antifouling
composition of the second invention, the range of content of the compound B (or
C) is 0.1 - 10 parts (by weight), preferably 1 - 3 parts, per 1 part of the Compound
A(ox A).

The underwater antifouling composition of the second invention may be a
simple mixture of the Compound A (or Compound A") or its salt and the
Compound B (or Compound C). However, this underwater antifouling

composition may contain an inactive solid or liquid carrier that can carry the



obtain an enul sion. Exanple 2 (Enul sion) Conpound A or Conpound A 20
parts, Conmpound B or Conmpound C 10 parts, 1-nethoxy-2-propanol 55 parts,
xyl ene 10 parts, SCOLPOL 800A (nane of the enulsifier, by Toho Kagaku Kogyo
K. K:) 5 parts were mi xed and di ssol ved, §0 obtain an enul sion. Exanple 3
(Hydrated agent) Compound A or Conpound A" 2 parts,
Conmpound B or Conpound C 10 parts, Iauraﬁé sul.fate 8 parts and cl ay 80

par s ver o GumeehAer Fopponnd ADLanits salband tae Gorpoid Bioa Comnp

Exampl e 4 (El;

Conmpound Bdgr%ﬁrrpou%%e%@f eco?gogﬁﬂgry?&gg F@stﬁ%%% %%ﬁgjﬁmz
parts, hydraidegrarpyhe ef the sxseahle panéral @nvbddrsdesbhbeﬁ nbdm; soch psakusninar e
mxed in a Ho xer btain, a ro age, The. i ndustr.i al

ot sser vat | VAPGALAAE g4 288 A5EPIoR o 169 AW GAEFISE are, WAl B AU SRR t he
fol | ow ng rgRnRits, shilBs 1%@&&9/%&5&@ szyieﬁe RLARAER IniXtutd) that Qgedur e of

Exanple 1 - 4 was used directly, uted or dispersed in water or an

appr opr i at edissolemorcdigperse the cmmlapbr@the sBectivemomponentsper SI on. The

ater &l o or 1 n Tore etk fiey dhe B ntt BY AfCHR LBl o

sprayed on éﬁtﬁ‘oﬁnﬁéa&ﬁp@éinmbfﬂm%ewmﬁw@nﬁbnrm\fsﬁmpeft@hdd@helts products,

or (3) the industrial mat eri al, product is dipped in a diluted
sol ution or“”eﬁeﬁ‘WéFeé'laé‘(FfB‘F & OMPRFLEI P‘la‘I eeﬁ@ﬁ?ﬁ%ﬁdaﬁu%h‘&@sﬁ RHBR of the
first inve 0@% | ter 1NUS,
vari ous rre{uﬁh%[sa can use bya%Iﬁ F%é\?mAﬁgH? e procegure |s ¥ commonl y

used for aprtifealingcompositicksf theadecqridermentibn ¢ethe paint, a mxture
containing the Compound A (or A" or its salt and the Compound B {or C) in a
proper mixing ratio to serve as the effective components is dissolved in an
organic solvent. Or, if there is no suitable organic solvent, the mixture of the
powders of effective components is pulverized and mixed mechanically and
uniformly by means of a mixer such as an atomizer, etc.. The underwater
antifouling paint can be prepared by adding an organic solvent, surface
activating agent, resin for paints, plasticizer, pigments and other supplemental
components required for the paint, to the solution of the mixture of effective
components or powder of the mixture of effective components thus obtained.

The resin for the paint, that can be used in the paint to which the
underwater antifouling composition of the second invention is added is a film-
forming resin to form a coated_ﬁhn on the surface of the substrate, and any
resins which are commonly used for the conventional underwater antifouling
paint can be used.

Examples of the resin are vinylchloride/vinyl acetate copolymers, vinyl
chloride/vinlyisobutyl ether copolymers, styrene/butadiene copolymers,
chlorinated rubber resins, chlorinated polypropylene resins, petroleum resins,
alkyd resins, acrylic resins, phenolic resins, synthetic rubber, epoxy resins,
silicone rubber, silicone resins, Teflon resins, and rosin resins, and so on.

In the underwater antifouling paint containing the underwater antifouling

composition of the second invention, total content of the Compound A or



antifungal agent. Therefore, there is no particular restriction about the
met hod of using the industrial preservative antifungal conposition of this
i nventi on. The underwater antifouling conmposition of the second

i nvention i s explained conprehensively ingthe foll ow ng. Al t hough
there.s no particular restriction about the ratio of the Conmpound A (or

A') and Conpound B (or x% in the underwater antifouling conposition of the
second i nvertdmpoundd' anthGemppued B arfforapountCdsfdotftiweiehbparts. is 0.1 - 10

parts (by wej K allay. 1 rt.s, . : A( or
DRt (b v gy, AREEE" iy Pal 108 i BB leicauagund A0
mﬁy gg a si (rjmg@(amu(ture of dt ga CoHorrpound A E]pr Conmpound A') O'rflt|s' salt and
t he npoun Qr nmpound_ ( ver,, this underwater, antifoulin
conposi ti on may oxe, 1t jdaspipblest 4dd qﬁmp;qq&agvﬁwp*g&; PARLS: p%’aﬁ)%arry
t he - i icizer in the thus- 8 urdRERaLR A f6din
Conmpound A )W%Fh?‘t’%rtgg ;t.eszlfﬁc?fp}]aém&?%&ndetl%m(soprrepc%rr?pc;lund C) or its salt as
t he effectipaisonponents. Exanples of the solid carriers that can be added
are one of the syjtable mn r@l.g_%g\/\?era desc}rdi bg? above, such ag al um na
and silicate sal ,n%i:t?ﬁsaé"Xa‘f?g?léél 0} AE0YS: FHFR 28 BF9Y FALE; BORRS: 808 vari ous
or gani ¢ sol woBA® bladCdyansn drddh! BO¥IdypiBieR8ath asidlE Harpta zintaikitelaxidur e,

that can dissolve or disperse the cor‘rEounds of the ef f‘ectiés component s.
o

To prepare shenumaepbaadded thiherwnderwgigrantifopingaams grenare gthe
antifoul i ng %ﬁ&%ﬁ#e&'a&@ﬁ%ﬁ%@ﬁnﬁ@%& ?ﬂ%@%&&%&nk&nﬁ&.%ﬁ%@rﬁ&é%ﬁ{e

underwat er a uling conp € second i nvention Into a pain
conposi‘ti on opyrgarit selvynt makbegidded tdsegulsterthaviscosityacfithepaintn dBrerat er
antifouling composition of the second inventign to the. paint, a mixture
cont ai ni ng Pﬁﬁar%eﬁ?}éfﬁﬂﬂ“ ‘(B?"%Afﬂ&?t bean a’rﬁdf’ﬁ@r%f%ﬁfﬁ?ﬁa‘eéeflﬂl‘”é in a
proper m Xi Rghdddohihon@nt K there il RoGfakBellay SetAbRONENt S i s dissolved in an
organic solvent. O, if there is no suitable organic_solvent, the mxture
of the Examples of the organic solvent that can be added in such underwater
antifouling paint are alcohols (methyl alcohol, ethyl aleohol, n-propyl alcohol,

isopropyl alcohol, ethyleneglycol, benzyl alcohol, and so on), aromatic

[x]

hydrocarbons (benzene, toluene, xylene, ethylbenzene, chlorobenzene, cument,
methyl naphthalene, and so on), halogentated hydrocarbons (chloroform, carbon
tetrachloride, dichloromethane, chloroethylene, trichlorofluoromethane,
dichlorodifluoromethane, and so on), ethers (ethyl ether, ethylenoxide, dioxéne,
tetrahydrofuran, and so on), ketones (acetone, methylethyl ketone,
cyclohexanone, methylisobutyl ketone, and so on), esters (ethyl acetate, butyl
acetate, ethyleneglycol acetate, amyl acetate, and so on) nitriles (acetonitrile,
propionitrile, acrylonitrile, and so on), sulfoxides (dimethylsulfoxide, and so on),
alcohol ethers (ethyleneglycol monomethyl ether, ethyleneglycol monoethyl ether,
and so on), amines (ethy;lamine, dimethylamine, triethylamine, isobutylamine,
and so on), aliphatic or alicyclic hydrocarbons (n-hexane, cyclohexane, and so on),
industrial gasoline (petroleum ether, solvent naphtha, and so on), and petroleum
fractions (paraffins, kerosene, light oil, and so on).

And, surface activating agent can be added for preparation of the
antifouling paint that contains the underwater antifouling composition of the

second invention, for a purpose of emulsification, dispersion, dissolution, wetting,



powder's of effective conponents is pulverized and m xed nmechanically and
uniformy by means of a m xer such as an atom zer, etc.. The underwater
antifouling paint can be prepared by addi ng an organic sol vent, surface
activating agent, resin for paints, plastgjcizer, pignments and ot her

suppl ement al conponents required for the paint, to the solution of the

m xture of effective _cogpanents or powder of the mxture of effective
conponent s feAmingy pad ditfusion. Surfageactivgtingragentsnidenical to thpsg addad ipdhgseqd

0 the pai Nl Gl d B BRI orPBE il Qlel 16 EER Ut b WorifqnledSyss CON

I nvention i ng resin orma coate I'I'mon the
surface of ttheesaroplesaf suclaswfaseyactivating aghnt.h are commonly used for the

T o o B thedtn kit 1R aplary aden s ek a2 pplyyiny] alcoie] °°
chl ori de/ vi @thz,%%aﬁyp@tnﬁeemqesé mC§,’gtﬁﬁW3:§Bﬁ{ PARVERARLARPLLINER! S,

chlorinated rubber resins, chlorinated polypropylene resins, petroleum
resins, al kydseinsiodiumpdgipatecandsg mmqmmmfded.resi ns, synthetic rubber,

epo resins, sidbi r . Si|d cong rgasin fl [ esi , and rosin
rgsﬁs, ZlndssosIoirilzl.vgg%ougﬁqﬁauﬁ?%#ﬁg@eeégéﬂgﬁga r%"%éﬁﬁ%s‘éoqﬁgi ni ?llg t he
u PdeL wat er mt%ﬂmuuimgr Conpoand Con the uriRrFat@nctifouleny paint thaticdhtaiast ent
%omtooﬁngo ZP gﬁaan@ﬁ%émn@foahneaﬂ%eﬁé% of theysecond dnvantignicap fhow enoulg%

r ef er abl BP&u]ﬁx’ gJe@e ' : L Q]g?ﬂgmﬁg '
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20 wei ght pheiaddedifineteaneiBpamples ofsuwrh ordiiary antifepiling/antifuagal/n t he

t hus- prepar ed, .upderwat.er _antifoul i ai_nt f negessar col ar

pi gnent or 898,3113_33856%53‘% 'Q‘ﬁé’ﬂ\?ﬁ#‘aﬁ’e&&ﬁﬁ’é“&f Bﬁhi,°rw5ﬁ’taﬁyﬁ?n¥lb ,bei?ﬁ’glni n

green, or bbgymedcatars] 2,358 tedachidre-4-BRENF1Sulfaiy) pyidide N-ﬂﬁﬂetﬁgl-w‘l- may be

added to the_underwater antifouling paint prepared by adding the
plienyl-(N'-fluorodichloromethithio) sulfamide,2,4,5,6-tetrachloro-
isophthalonitrile,2,6-dichlorobenzonitrile,2-methyl-4-isothiazoline-3-one,
manganese ethylenebisdithiocarbamate, zinc dimethyldithiocarbamate, 2-
pyridinethiol-1-oxide (Zn salt), tetramethyl thiuram disulfide, 2,4,6-
trichlorophenylmaleimide, 3-iodo-2-propalgylbutyl carbamate, diiodomethyl
paratolyl sulfone, bisdimethyl dithiocarbaméyl zinc ethylene bisdithiocarbamate,
phenyl (bispyridine) bismuth dichloride, 4-chlorophenyl-3-iodopropalgyl formal,
1,2-dibromo-2,4-dicyano-butane, N-(trichloromethylthio-4-cyclohexane-1,2-

dicarboxyimide, 1-(methoxycarbonylamino) benzimidazole, dodecylbenzene
sulfonic acid, parachloromethacresol, 2-(4-thiocyanomethylthio) benzothiazole, 2-
methylthio-4,6-bis(ethylamino)-s-triazine, 2,4-dichlorophenoxy acetic acid, 2-
methylthio-4-to-butylamine-6-cyclopropylamino-s-triazine, its salts or esters, and
one or two such compounds may be included. '
Incidentally, these antifouling/antifungal/antialgal agents are compounds
which have been described in the afore-mentioned "Handbook of Agricultural
Handbook, 1994 Edition” and "Dictionary of Antibacterial/antifungal agents"
(edited by the Publishing Comittee of the Dictionary of Antibacterial/antifugal

Agents; August 22, 1986, published by Japanese Antibacterial and Antifungal
Society).



underwat er antifouling conposition of the second invention. Furthernore,
wat er or organic solvent may be added to regulate the viscosity of the
pai nt. The organic solvent to be used is the type that can dissolve or
di sperse the resin and other conponents, ;and there is no particul ar
restri-ction. Exanpl es of the organic solvent that can be added in
such underwater antifouling paint are al cohols (nethyl alcohol, ethyl

al cohol , n- pr opyFugthesinote, thsandawdteﬁhﬁtifmllmgeﬁ:hmlommoﬁhé sedoadzyl

al cohol, and so on) 8 hydrocarbons (benzenpe toluen X Iene
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hal ogent at eq)l I r QF dl-fr'uli@er manne
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di chl or onet han | or oet hy ['éne, trichiorofl uoronet hane,
di chl or odi f Istmctumt Andgif therdommuye metersals of Shéphderwaber maring|struskuee,

di oxane, tetra ket.one ket one,
cycl ohexanor‘l% ‘ﬁgﬁ%@@ﬁﬂ’ﬁ% i ucﬁﬁ%n%%t?% %ggﬂl(,gr%&eé?ﬁl ?}Q%et at e,
butyl acet angadecdflayh it resia, t}%ﬁ&ms@,nd@rmy B@@&@éceancaﬁﬂxahmme stakting es
(acetonitrile, propr onitrile, acrylonitrile, and so gn), ,sul foxi des

(di met hy| sumiassrigls before @@dm)orlartbemer@rwéﬂse fsgrthywéw paseriabionet hy|

et her, ethyhens b?ﬂn%v\e & hyl am ne,

di et hyI am ne, %?%@%ﬁg%gﬁﬁy am ne E% orgl ﬂfl phatic or
alicyclic hydr ochrtnse&f@ddh@@ne;ndaywamhanmﬁmﬂmgnbmnsmm directlysior thal
gasoline (petr um et her ve t _napht nd_so ), d rol eu
fractions" (B’E?@Ieﬁf‘ﬁg IPé? ﬂ[‘]a&%&a Pﬁh‘aﬁ Lo fodms :ﬁ%(orgq an%eé%}n PARG ace
activating BIRATC)E&Be Bﬁd@&'d@ﬁhé &fechive Rampbhaitsoh thitconiidsftivy is0ol pagnt t hat
contains the underwater antifouling conmposition of the second invention,

for a pur poﬁ@lﬁht %enBinee theentinal ampuptiosheadded; chapges with, thasituahign
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in the preservative an CONPOSI hiventl on can be
menti oned adedified bx mldlbﬁhxad)bré]itﬂiixaw tésts. Arid; tsuvk imethodigfpreparation by

which a solution or dispersion of the effective components of this composition is

prepared in organic solvent, and then the fibers, net or cloth is dipped in this
solution or dispersion to allow the fiber substrate to absorb enough amount of the
effective components of the composition, and then the organic solvent is removed
from the fiber substrate by evaporation, can be used also as a way to add the
underwater antifouling composition of the second invention in the natural or
synthetic fibers, fishing net, woven or nonwoven clothes made from such fibers.

Examples of the underwater antifouling paint composition added with the
underwater antifouling composition of the second invention are explained in the
following Examples 5 - 10..

Examples 5 - 10 (Underwater antifouling paint)

A mixture of the éompound A 2 parts and the Compound B 2 parts was
prepared, and then rosin 5 parts, acrylic resin 20 parts, xylene 40 parts,
methylisobutyl ketone 20 parts, and calcium dodecylbenzne sulfonate 11 parts
were added, and a total of 100 parts of this mixture were blended and dispersed
in a ball mill for 5 hours, to obtain a homogeneous paint composition.

Using the same procedure as Example 5, components indicated in the

following Table 1 were mixed at the indicated ratio, to prepare paint



Besi de these, various suppl ementary agents such as pol yvinyl al cohol (PVA),
car boxynet hyl cel  ul ose (CMC), gum Arabic, polyvinyl acetate, gelatin,
casein, sodium al ginate and so on nay-be added. Even t hough

i nclusion of only the Conpound A or Conpg Jt,md A" and Conpound B or Conpound
Cin the underwater antifouling paint that contains the underwater
antifouling conposition of the second invention can show enough antifouling
ef fect, addicempesitions of Bxamplestd £ & ndriheqnintf congmkitionsiof Ogalpazgtive may be

ant i al gal | aSeRBBIN! 15 R FaHhes KRR i adhsiRosnt CoCrmOsHATBREERy  cnol

benzyl brorrsasaeé@aa Jaldabiofi th&!draG i
N di et hyl - K= phenyl (N _flgoroglcﬁglgmgm@mﬁy&mem%
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pyri di net hi ei:ax&ph%fdhe p&ntshht hloestxﬁitrcaﬁﬁliﬂilﬂxe ChingbandsIAsAl B sed Canlich-
trichl orophen | ei m de, 3-iodo-2- al gyl butyl carbanmat e, dijodonethyl
paratol yl s@F %érrgﬂvslcg’aipﬁﬁewrew W%l The paijcampositions in

bi sdi t hi oca APk i %ng €A A

4- chl oropheﬁgl 3- ?%‘&f%f%g}eé? S@géﬂmg?{‘&)ih@ I'b %Qb%ﬂd{ ‘%y%’n% Eut ane,
N-(trichl oronethylthio-4-cycl ohexane-1, 2- di carboxyi m de,

1- (et hoxycar bonyl am no) benzi m dazol e, dodecyl benzene sul fonic acid,

par achl or onet hacresol, 2-(4-thiocyanonethylthio) benzothiazole, 2-

met hyl t hi 0- 4, 6- bi s(et hyI am no)-s-triazine, 2,4-dichlorophenoxy acetic acid,
2- net hyl t hi o-4-to-butyl am no-6-cycl opropyl am no-s-triazine, its salts or
esters, and one or two such conpounds may be incl uded. “Incidentally,
these antifouling/antifungal/antial gal agents are conpounds whi ch have been
described in the afore-nentioned "Handbook of Agricultural Handbook, 1994
Edition" and "Dictionary of Antibacterial/antifungal agents"” (edited by the
Publ i shing Comttee of the Dictionary of Antibacterial/antifugal Agents,
August 22, 1986, published by Japanese Antibacterial and Antifungal

Soci ety).
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12 Furthernore, the underwater antifouling conposition of the
second invention may be added in a paint to prepare an underwater
antifouling paint, and this paint is coated, as before, on the surface of
the driderwater marine structure. And, if, the constitutive materials of the
underwat er marine structure is a board 104r bl ock made of synthetic resin or
fibers, fishing net, cloth or net made of synthetic resin, the conpounds
may be added and mixed in the starting nmaterials before nolding or in the
interior of the synthetic resin material by bl ending thod, npelt bl ending
met hod or by inpregnatilon net hdd. I h cHse gf addi nE t hg under wat er
antifouling conposition dirjectliy in the synthdtic{resyn npterital, total
amount of the Conpouhd |2 tor A and Sofmouhd, B (o1 Q) 1t benadded as the

ef fective conponents ﬂ 3 ecdnposi i prmis 041 - |10 ywei ght—%[ Since the
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Name of the component
Methylisobutyl ketone
Calcium dodecylbenzene
sulfonate

Acrylic resin
Compound A
Compound A'
Compound'n
Compound C

Rosin
Xylene

Table 1 Components in the pait composition

components
in the
paint

Basic compo-
nents for

paint
antifouling

action
activating

L.agent

Typa of
Effective
components
for
Surface




13 conpositions of Exanples 6 - 8, and the paint conpositions of
Conparative Exanples 1 - 3 and Reference Exanple 1. These paint
conpositions were subjected to evaluation test of antifouling effect which
will*be described in the |ater exanples of tests. I ncidentally, the
pai nt ,conposition in the Reference Exarrpllé 1 is the exanple of the paint
t hat does not contain the Conpounds A, A', B and C which are effective
conponents requi MR@nigled bf thel tANSDS tipredbiRaBid Rl tifONFH bt BTIhb Industrial
Conparative Exanples 1 - 3 contain either one of the conpounds A, A B o
C. pregervative/antifyngal composition of the first invention and the underwater

antifouling effect of the underwater antifouling composition of the second

r

invention are illustrated in the following.
Example of Test 1 (Antibacterial test)

Compound A, Compound A', Compound B and Compound C, alone orin a
combination of two, were used and dissolved in acetone to create several kinds of
solution having different concentrations. Media containing one or two kinds of
test compounds in a certain concentration was prepared by mixing 1 m] of the

" solution with 10 ml of the medium (Potato agar, pH 5.8, was used for testing
fungi and yeasts, and meat broth agar, pH 7.0, was used for testing bacteria).
One loopful of spore suspensin of the culture of test microorganisms which were
pre-cultured in agar slant (cultivated at 28°C for 7 days for fungi and yeast, and
30°C for 2 days for the bacteria) was inoculated on the media containing the test
compound, by streaking with a platinum loop. After inoculation, fungi and yeasts
were cultivated at 24°C for 72 hours, and bacteria were cultivated at 30°C for 48
hours. Growth of test microorganisms in the media was examined. Minimum
growth inhibitory concentration (ppm) of the test compound, required to
completely inhibit the growth of test microorganism in the media, was calculated.

Using a media that contained either one of the Compound A or Compound -

B or both as the test compound, following microorganisms were cultured:

Penicillium funiculosum, Aureobasidium pullulans, Bacillus subtilis.
Pseudomonas aeruginosa, Staphylococcus aureus, Saccharomyces cerevisiae.
Fungus, bacteria, oryeast was cultivated in the media that contained the
Compound A alone as the effective bactericidal component, media that contained
the Compound B alone as the supplementary agent, or the media that contained
Compound A and Compound B in a weight ratio of 3:1, 1:1, or 1:3, under the
above-said condition, and minimum inhibitory concentration (MIC, ppm) of the

fungi, bacteria or yeast was determined. Results are presented in Table 2.
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Exanpl es of the test for the preservative antifungal

the i ndustri al

preservative/ anti fungal

conposition of the first
and the underwater antifouling effect of the underwater antifouling

ef f

ect of

i nvention

conposi ti-on of the second invention are illustrated in the follow ng.
Exanpl e of Test 1 (Antibacteri al

Conmpotind B and Conpound C, al one or
di ssol ved in acetone to create several

concentrati ons.

Medi a cont ai ni ng one o

test)
in a conbination of two, were used and
of solution having different
i nds of test conpounds in a

16

TS

Compound A, Conpound A',

certain co
m of the
yeasts, an
| oopf ul

entrati on was
di ummedeot at o
Maadrocbgafish ag

of |spore suspensi
pre-cultured i n agar slar

prepam@iﬂnﬂyn JXhibiLoYg canceAtrabibn (MIE, gd)ut i on Wi th 10

agar,
ar,
nCopfpodnide

pH 5.8

Gunhxtouné

t (ultivated at

of test

was MHEEdsihgs mbest of Cpmpomgl A gnd
pH 7.0, was Wsed f orarndCompoupdifhcteria)l.

Adiking rati9ani ss W

One
ich were

28[&kr] C

fod:17 d

AVQ t%r

flungi and

yeast,

After inoc
hours, and
t est m' Cr O¢

Ao o 0

and | Bedieiluh C f or
medi a cont%ﬁm&@‘iﬂhe test

L

re

conpoun

cul fﬁvat

e nedi a

2 dags fOL

t BEO bag
by st

ed
Was exam

bt er@-2)
eaki ng

s PRocul
ith a pl

24L

.t

at &4 on
bt | num | d

N

t he
op.

L"I'L
r 48%ouf s
I mum gro

rlljr‘lur

Nth |nh|t

72
wtlh of
itory

concentrati
the grow h

e

" I

%&#cr 0d

et t—T
rgani sm

Y
in the m

reqys
pdi a, was

L 0pgOIp
cal cul a

el gloy |
ed.

hi bi t
Usi ng

a nedi a th{
as the test
f uni cul'osu

B

n  Aur eobasi di \

gd el
ound, fol

Thefgone

m pul | ul

Ot 38016

| ow ng nji croor gal

ans. Baci

Conppging
hi Sns wer

| | us sub

A of oCom
e cul tur
tilis. P

houip®@sB d

seudonon

bd: Peni di

r both
illium
S

aer ugi nosa
bacteri a,
A al one as

PseGti@dngs 0COC(
hperyginssh was Cu

the effective

us 2ad0reu

| tivated
hacteric

s, $lcc
in the
idal co

¥

ongtes
dia tha

Conmpound B

Compound A

Sfcsharomyces he
ﬁﬁ%*rpound i

up@@men

B in a wej

ar $%%ge
i ght rati

pent N
t. 9% th
o of 3:1

cer 89i si
t cont ai
ediat-ha

he. 1.0
hed t he (

cant ai
et

Fungus,
fonmpound

Hed t he

e nt¥ a

R

]

hép‘lé ont

, 1:1, o

1: 3, un

ai ned:
der the

above-sai d
the fungi,
2.

bUIIUI l. 1 UII,

a||

Aottt ory—conc
bacteria or yeast was determ ned. Results are presented in Table

In the above-described cultivation test, bactericidal effect of the Compound
A increased significantly or synergistically when it was used toget_her with the
Compound B which had a very weak bactericidal activity and when the weight
ratio of the Compound A and the Compound B was in 3:1, 1:1, or 1:3 range. -
When the cultivation test of bacterria was repeated by using the
Compound A’ instead of the Compound A, the bactericidal effect of the Compound

A' was found to increase by adding the Compound B, in the same trend as before.

Tt atTon

VM€ P

m- of

Furthermore, the media containing the Compound A alone as the effective

bactericidal component, the media containing the Compound C alone as the

supplementary agent component, or the media containing both Compound A and

Compound C in a weight ratio of 3:1, 1:1, or 1:3 were used, respectively, to
cultivate fungi, bacteria or yeasts under the same condition. Minimum inhibitory

concentration (MIC, ppm) of the cultured fungi, bacteria or yeasts is shown in

Table 3. Aspergillus niger, Penicillium

citrinum, Cladosporium cladosporicides,

Enterobacter aerogenes, Klebsiella pneumoniae, and Rhodotorula mucilaginosa

were used in this cultivation test.




Table 2 M ni mum i nhi bitory concentration

(MC, ppm Test MC, using a mxture
of Cgonpound A m croor gani sm and
Conpound: B Conpound Conpound M xi ng
ratio A 17 B 3:1 1:1
1:3 - Penicillum 0.6 300 0.5 0.5 0.5
funi cul osum Aur eobasi di um 1.0 300 0.5 1.0
1.0 pul I ul ans Bacillus subtilis 0.5 300 0.5
0.5 0. 25 St ashyl ococcus %g%_e_g 300 1.0 1.0
0. 25 aureus Pseudononas , 300 2.0
2.0 1.0 Sacchhr_ony c einimum inhilfitoPbeoncentratio: , ppm ‘
0.25 D. 25 Testerevi i ae MIChesirgzonistugdes Combaskddulit i vati on
t est, bacterimicededgani$ieci of the Conpound and Compound C _
Compound Compound Mixing ratio
A B 3:1 1:1 1:3
Aspergillus niger 0.5 300 0.5 0.5 0.5
Penicillium citrinum 1.0 300 0.5 0.5 1.0
Cladosporium 1.0 200 0.5 0.5 1.0
lad “oid .
[ Entercbacter 0.5 100 0.5 0.5 0.5
aerogenes
Klebsiellg 20 300 20 1.0 1.0
pneumoniae
lotoru 1.0 300 1.0 2.0 4.0

In this cultivation test, the bactericidal effect of the Compound A was
found to increase significantly or synergistica]ly; when the Compound C that has
only a very weak bactericidal activity was added also and when the weight ratio
of the Compound A and the Compound C was in 3:1, 1:1, or 1:3 range. _
Example of Test 2 (Test for antibacterial/antifungal effect of vinyl acetate resin
emulsion paint)

An emulsion containing both Compound A and Compound B, emulsion
containing Compound A and Compound C, and emulsion containing either one of
the Compound A, B, or C were prepared by the procedure of Example 1.

These emulsions were added to the white paint in such a way that the
concentration of active ingredient will remain at a constant level, and they were
agitated and mixed in a homogenizer for 30 seconds, to prepare the antifouling
paint.

A spiled sample of emulsion paint was used as the seed bacteria, and it
was insulated (1%) into the thus-prepared paint. The inoculated paint was sealed

in a can and stored at 35°C for 1 month.



A.increased significantly or synergistically when it was used together with
t he Compound B which had a very weak bactericidal activity and when the
wei ght rati o of the Conpound A and the Conpound B was in 3:1, 1:1, or-
1: 3 range. When the cultivation test of bacterria was repeated by
using the Conpound A' instead of the Conpound A, the bactericidal effect
of the Conpound A was found to incregge by adding the Conpound B, in
the sane trend as before. Furthernore, the media containing the
Conpound A alone as the effective bactericidal conponent, the nedia
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17 Tabl e 3

M ni mum i nhi bitory concentration (MC, ppm Test

M C, using a mxture of Conpound A m croor gani sm

and Conpound C Conpound Conpound M xi ng
ratio . A B 3:1 1:1 1:3

Aspergi | I us ni ger 0.5 - 300 0.5 0.5 0.5



Penicilliumcitrinum 1.0 300 0.5 0.5 1.0

Cl adospori um 1.0 200 0.5 0.5 1.0

cl adospori oi des Ent erobacter 0.5 100 . 0.5

0.5 * 0.5 aerogenes Klebsiella 19 to 300

1.0 1.0 Rhodotorula 1.0 300 1.0 2.0
4.0 muci | agi nosa In this cultivation test, the bactericidal effect
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After one nonths of storage, additional amount (1% of the spiled sanple of
enmul si on paint was added every day, and it was cultured secondarily at
35[erar]C for 4 days. During this 4 day period, sanmple was renoved daily
fromthe ‘ssecondarily cultivated paint fluid, and nunber of m croorganisns
survived in the sanple was determ ned. Rggults are presented in Table 4.

19 "Table 4 [err] :

As clearly demonstrated in the result shown in Table 4, the number of
putrefying microorganisms survived in the paint sample by the end of the test
period was zero with the paint sample prepared by combining the Compound A
and Compound B (or Compound C) according to the first invention, and thus
paint was preserved perfectly. In contrast, with the paint sample for comparison
which contained only Compound A, B or C alone at the same concentration and
the paint sample without such compound, the number of surviving
microorganisms at the end of the test period was more than 10¢/ml, and thus the
paint was spoiled. ‘

. Example of Test 3 (Field breakdown test with vinyl acetate resin emulsion
paint)

The flowable agents containing the Compound A and Compound B or
Compound C, or containing only one of these compounds were prepared by the
procedure of Example 4. These Flowable agents were added to the white paint of
vinyl acetate resin emulsion in an amount indicated in Table 5, and then it was
mixed thoroughly, to prepare the paint.

The paint was kept in a 1 kg capacity can and stored at room temperature.
Condition of the paints after 3 month, after 6 months, and after 12 months was

examined. Results are presented in Table 5.



20 As clearly denonstrated in the result shown in Table 4, the
nunber of putrefying m croorgani sns survived in the paint sanple by the end
of the test period was zero with the paint sanple prepared by conbining the
Conpound ‘A and Conpound B (or Conpound C) aacording to the first ‘i nvention,
and thus paint was preserved perfectly. I'n contrast, with the paint sanple
for conparison which contai ned only Conpound A, B or C al-one at the sane
concentration_and the paint sanple w thout such conpound, the nunber of
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[err] 22 Exanple of Test 4
(Test for antimcrobial effect wwth starch paste) An emul si on
prepared by adding either one of the Conpound A or Conpound B (or Conpound
C) was mixed with tapioca starch 15 parts_py the procedure of the Exanple
1, to prepare an aqueous solution 85 part& that contained the conpound in
an anount indicated in Table 6. The m xture was placed in a 200 m fl ask.

Wi le the mﬁ;}_?ﬁ%mut@é&@or hhuﬂﬁé‘obmbﬁﬁctt@xtﬂﬁﬁrcﬁbdsﬁehen was al | oned

to cool down slowy, to prepare a starch paste. Then, a spoiled starch

paste (1% was adWe@musipppienared byndding eisharmne of the Camponnd & ethe
I nocul at ed n&éﬁﬁ) d%r?foﬂ{ %Qnﬂtcrfdéfﬁxﬂe% with.ta mB’Ha@%xe ?Qﬁ ‘éb‘get'ﬁver y

storage perio TOer 0 rviving m croor anls

ot her week. parsdire drthe Exampbé &0toiprepais an ﬁqueous solution 85 parts that
contained the compound in an amount indicated in Table 6. The mixture was
placed in a 200 ml flask. While the mixture was agitated, it was heated to 70°C,
and then was allowed to cool down slowly, to prepare a starch paste. Then, a

spoiled starch paste (1%) was added to inoculate the microorganisms, and then

the inoculated matérial was stored at 37°C.
During the 4 weeks of storage period, number of surviving microorganisms

was determined every other week. Results are presented in Table 6.
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Table 6 [err]

23

23

L ]

Table 6

401 < 301 < 01 < 30l < 0 0 UOTITpPPY ON jo “E“.MMW
adualayay

“ " “ ” ] 0 0 g0°0 .
* 3 punaduosy 6 aumuq.
201 < $01 < ¢ 01 < 001 < 001 0 0 10 sayat 1eduoy
” v w ” 0 00T 0 50 °0 @ punoduos| wiuu“w
g0l < 20T < 001 < 301 < 0 00T 0 1°0 saraeaeduwo)
301 < 901 < 901 701 0 0 0S S0 0 o  ase
$01 < Y01 X 3 0 0 0 0 001 1°0 Y PRIl Maetedaos
0 0 0 0 0s 0 0S 60°0 3 ec:masao -=u>=uhummmv
- ?
0 0 0 0 ot | o 00t T v punoduon| 0% Taueny
0 0 0 0 0 om 0S S0°0 g punoduo) 4=u>=wnuwﬂ.v
+ T-% 3591
0 0 0 0 0 001 00T 1°0 v punoduoy j0 arduexy

b £ 2 t 0 8 N g
punoduwog| punodmodpunoduwoy (% IUIT2A) uoTsTRme 1593
pappe® a3 3o
(sM3an) poyaad uotieATIIND (wdd) aydues uoTsT WD Ut peppe sa1duexy
Sidues ysaeis 3yl uy punoduwod jO aunouy punodumo?

ysJeas ay3 ul p

w/STT?D ITYRIA
{1 m>wwu:m Mﬂwwwvuc B quIny

Yl JO UOTIBIIUIOUOY




24 As clearly denonstrated by the results shown in Table 6, the
starch paste sanple to which a conbination of the Conpound A and Conpound B
(or Compound C) of this invention was added in the concentrati ons shown in
Tabl € 6, *was not spoiled after the lengthy test period. In contrast, the
starch paste sanple to which Conmpound A, 2@&onpound B or Conmpound C was added
al one at the concentration shown in Table 6, was spoiled conpletely by the

A 'was addod.  ExchbAestl Gusetssrared by thb sovth s in, LeuiBly (he staiShyaply onc
prepar ed bysglfid ¥ Whih £brRRdRbn OF 1O CBRNIMNA Lin FTBRPAIB (¢ CompOUNd

C) or both, , to casein in 10 parts, were prepared by the
procedur e oCofpanpidC)Af thisinvhetiomwasraddedan ¢he porpentmaticasshowads, Table t hen

the total vgl b t to 10 ts with water.. The thus-obtained
Xt ur e was BpVAEEA: FRpedAater ihedpsashy tofh hestochin it e SRR BERR0 | 1 e
flask, it vwasmbRAbSFhicA (&%ﬁ&_{d&, ebsipblied Bbd c¥RgohRd Cwhs 2dA¥ Hloreat

prepare a casern solution. This solution was placed in a beaker and covered
wi th an al utheeomcémirationshownanélahle 6 awas epoited dompletelnby she endrofithertest he

et ol oL T eE S5 A o SABh b A 53 C R AT

M croor gani REBmWAS ofIPdR 5 (Speflagdest With sds@ndr esented in Table 7.

25 Emulsions prepared by adding such an amount of Compound A or
Compound B (or Compound C) or both, shown in Table 7, to casein in 10 parts,
were prepared by the procedure of Example 2, and then ammonia water 2 parts
were added, and then the total volume was brought up to 100 parts with water.
The thus-obtained mixture was placed in a 200 ml flask. While the mixture was
agitated in the flask, it was heated to 80°C, and then allowed to cool slowly, to
prepare a casein solution. This solution was placed in a beaker and covered with
an aluminum foil, and stored in a 30°C incubator. After culturing the naturally
born microorganisms, sample (1 ml) was taken from the casein solution on the
10th day and 20th day, and number of surviving microorganisms was

determined. Results are presented in Table 7.



Table 7 [err] 26

As clearly denonstrated by the results shown in Table 7, the aqueous
gelatin solution to which the Conpound A and Conpound B (or Conpound Q)

wer e« addéd together at the concentration shown in Table 7, did not spoil
after storing in air at 30[err]C for 20 dayss However, when Conpound B or
Compound C was added al one, the aqueous casein solution was spoiled by the
end of the test period. Exanple of Test 6 (Antifouling test with fishing
net) The fishing net used in the present test was a square fishing
net (20 cm¥able Tm nmde from pol yet hyl ene filaments. Each edge of the net
had 9 knots. Several such fishing nets were prepared. An iron rod (dianeter

= 5 m) was bended FTar e a Square [frame(omegdge—vwas—60ycn), and
t he area surrounddd he frpme was di vijded i pto four equal seg¢tions. A
test net was stretjch in each sectji on. Pai nt sf cont gi ni ngjone or both
Compound A and Cornpo B (or| Conpgqund C)-eat the concentrgtien {wei ght %
. X = S .
shown in Table 8 r epgred_hy, th‘gao%( eedyr ¢-of (Bxanpl § 5= Ehch pai nt
w =] .
was coated on thelgu be of the pql yet hylene [N amgnts off t he pet (anount
coated = an averagé&_ b g pef net)f. Seppratelly, aftler nmélting and
bl endi ng the test £q ind(s)} in tHe pol yethyl ene rgsin whli ch was the raw
materi al used for |peEeépatati onf of tHe pol yet hyl ene fijl anentjs of fhe net, the
pol yet hyl ene resi §29@& spinned and [the T§lanenfs werfe useqd to npke a net.
This net, wthout ggit;.:'i gt hgl pai nt}, wasfused
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akso for the test. The iron frames stretched with these test fishing
nets were suspended horizontally in a depth of 1 munder the water by neans
of a pol yet hyl ene rope. The test net was set in the red snapper
culttring framin the ocean near the Northern Kyushu. Test fishing net was
set in a divided crawl, to run the test her 6 nonths from May 1, 1994.

To evaluate the antifouling effect, the nunber of nonths until the attached

mari ne organi snms cqvered the whol e surface_area of, the fisg"ng net was
taken as the ef fAxepady demimstuated by she vesultsshopmoucbaklgy. the aguequsshi ng

net coated uhlfhn bRl & whod' R Bdibdithd & Hnd CHRBHRA W ttr CHRAGA ¢ 1 D

that of th I'ng net

fabricated Jureufided fogethelr\utthy bementriativieshowrcinTablei 7)dlid het sguipafter( s) .
During this test period, bacteria and diatons started t agpgre Wi t

[ 2
weeks fromsteangdn iz ab30Ls for 0 days; Homgyer, whan Compound B B&Pﬁ%‘qgg and

ul bl i i d |
nurber of et ARIEH BlokRCRE afeln Batih PR PEL sholfe I M o S REE
period, anddsiidil a neritina was the dom nant species. And, Hydroides

norvegi cus attached densely in the underl ayer. Later, Bugula neritina
det ached f rExample ofdFest §{dntifenlingtpst wath émglﬁet)adul is increased as they

grew. At the en fﬁ;]t}ﬁ : ' [
plicata. Hvdroi ?el% nor vgé,ll%%"ss?&% {e?{e%@te%é&%@s %‘n@gggeg %ﬁéeygg%m Ation.
Resul t s ar e@émpaizdedrom pbiysthyl8ne filaments. Each edge of the net had 9 knots.

" Several such fishing nets were prepared. An iron rod (diameter = 5 mm) was

bended to fabricate a square frame (one edge was 60 cm), and the area
surrounded by the frame was divided into four equal sections. A test net was
stretched in each section.

Pai'nts containing one or both Compound A and Compound B (or
Compound C) at the concentration (weight %) shown in Table 8 were prepared by
the procedure of Example 5. Each paint was coated on the suxface of the
polyethylene filaments of the net amount coated = an average of 6 g per net).

Separately, after melting and blending the test compound(s) in the
polyethylene resin which was the raw material used for preparation of the .
polyethylene filaments of the net, the polyethylene resin was spinned and the
filaments were used to make a net. This net, without coating the paint, was used
also for the test. '

The iron frames stretched with these test fishing nets were suspended
horizontally in a depth of 1 m under the water by means of a polyethylene rope.

The test net was set in the red snapper culturing fram in the ocean near
the Northern Kyushu. Test fishing net was set in a divided crawl, to run the test
for 6 months from May 1, 1994.

To evaluate the antifouling effect, the number of months until the
attached marine organisms covered the whole surface area of the fishing net was
taken as the effective antifouling period. The bioecology of the fishing net coated

with the paint containing no test compound was compared with that of the



28 | Tabl e 8 Concentration of the

com pound added to paint or

Ef fective period of t he pol yethyl ene resin
anti'foul't ng agent Conpound used for making filanments
(nont hs) Exanpl es 27 tested

Test with Test with fishing Conpound
Egg?gﬁnsv. t Ué:xq?tf fﬁg%aﬁeﬁwgn?he poqyetfh ?enepﬂai‘xents contmmngstixe A

B Ccompoﬁhe(spal nt containing a blend of

test conpound Exanpl e of Conpound A

2 0 VBruring, s tesyinesiody hactgria and dlatoms started toadhese m;tlgn 2

2 ExarWJeis%om mﬂ%@dda%e of test. Later, Mytilus edulis, Balnus sp. and Ulva

sublittoralis attached on the net at almost the same time. Largest number of
marine organisms attached on the net during the 7 month - 8 month period, and
Bugula neritina was the dominant species. And, Hydroides norvegicus attached
densely in the underlayer.

Later, M neritina detached from the net, and the number of Mytilus
edulis increased as they grew. At the end of the test period, large organisms such
as Styela plicata. Hvdroides norvegicus, and Mytilus edulis dominated the
population.

Resuits are presented in Table 8.



T_est 6- 2 + 1 More than 6 Mor e
than 6 Conmpound B Exanpl e of’ Conmpound A Test
6- 3 ~ Conpound 0 "2 More than 6 More than
6 ° Exanpl e of Compound A Test (3-84 +
0 1 More than 6 More than 6 Compound C
Conparative Exanpl e of Conmpound A 2 0 0 Mor e
t han 6 More than 6 Test 13 Conparative Exanpl e of
Conpound A 1 0 0 Test 14 Conpar ati ve
Exanpl e of Compound B 2 0 1
1 Test 15 Conparative Exanpl e of Conmpound B 0
1 0 1 1 Test 16 Conparative
Exanpl e of TablaGnpound C 0 0 2 Test 17
Conmparative Exanpl e of Compound C 0 0 1
1
Concentration of the com-
he poiyechylent esta ancifouling agenc
Compound uaedpior making flilaments ane (m:.‘ﬁ,,j‘
Examples . (%)
teste b ith
of Compound | Compound | Compound fi:ﬁn: :ec ngg'ﬁﬁitgrﬁ'gé‘f?-
tesc roaced with [erhylene filaments
. A B c the paint containing a blend of
test compaund
gxaupéelcf Compound A
23C b~ +
compound B 2 2 . 0 More than & More than &
Example of Compound A
Tesc 6-2 + 1 I 0 |More than 6 More than &
Compound B
Example of Ccngound A
Test 6-3 Compaund € 2 0 2 |More chan 6 More than 6
Example of | Compound A
Test 6-4 + 1 4] 1 .| More than & More than &
Compound € '
Comparative .
i:‘;:’;; of Compound A 2 0 0  |More than & More than 5'_
CE:::aratt\;e
le o Com
Ies:plk pound 4 ! 0 0 3 3
Comparative
Example of Compound B ] 2 0 1 1
Tesc 15
Comparaci\ée
Exampl y
‘Ie::pl: ° Compound B 0 1 0 1 I
Comparative
Example of Compound € Q 0 2 ] 1
Tesc 17
Comparacive
Example of Compound € 0 0 i i ]
Test 18
Reference i
Example of No addicion I |
Tesc §




Test 18 Ref er ence Exanpl e of No addition Test 5
29 As clearly shown in Table 8, the result with Conpound B or
Compound C al one was basically the same as the result obtained for the
conttol i*n the Exanple of Test 5, and ankifouling effect seened to be
absent. In contrast, when Conpound A and Conpound B were conbined at 1:1

wei ght ratio and added in the paint or in the polyethylene resin, the
antifoul i ng ef f ofs claprly shwmc%ahieﬁnthwwbm@théiom%ﬁoy GompoyndC o

the antifoulyjng effect wit %.0f oun | 4, 0n of a

conbi nationaltgf’g&ﬁ'?‘p%ﬁ t&g%@ﬁﬁ?@%&ﬁ&%&%@?ﬁd u%gg% ggﬁg‘?ecp to

reduce the RyRmple 6f TERE) autholifo@ing effectiseenetito be abseng in 2oiirast) whtm

effect. And, since _coating the paint containing the test conpo ng on, the
q,@@ﬁa

fishing net Componaddi and Cemponad B avege gpmbined afcl:# iweightwaii dedr m t he

cont i rned. t RO REDS B B Bot¥hevTin it rB R sl nee. )¢
syner gi st i cgbimypolidid 20aIoneiws detivdllto thb enGdsalingeffdet witlcaspefuind C

for both cases. Fol l owing effects were created by using the
i ndustrial @eapenndi slongnThus mddition ah sembinatiom ofi{compeund Brarent i on.

First, the GouBOSH i@&x%bmﬁﬁu@xﬁ%ha& '&iﬂ%ﬁe‘g?ﬂa Pé’d%\églﬂﬁéaﬂzlroﬂ% Bf@F:m‘b%{{gﬁ”S
m croorgani SNs-"such as bacteria, yeasfs and Tungi, nonselectively~an
t hor oughl y. ATegueédte achieve anolgh asefbulingadffect And) sincedwatingadhe paister vat i ve

anti fungal agent. Secondly, it shows, a tent preseryatiye antifungal, .
ef f lac'tj , _g ev e‘FP%\FPPF\nﬁ Feft éﬂ‘HIPPu‘A‘iTrﬁE rﬂ“} gﬂtﬁeﬁﬁtl.o”%ﬁ@i‘%'wl, %F tteiﬁ"'l?ﬂli’t?g‘é‘d Byen
with a smal ihe%ﬁ%@&‘l?ﬁ %%li%‘fo?ﬁx%"erﬁ@ﬁﬁg‘ﬁe@ﬂ{dﬁm £ &entOin fis! ONG

period of tine.
antifouling effect, it is confirmed that the antifouling action of the Compound A

is increased synergistically by combining Compound A with the Compound B or

Compound C for both cases.

Following effects were created by using the industrial preservative
antifungal composition of the first invention.

First, the composition of the first invention prevents growth of various
microorganisms such as bacteria, yeasts and fungi, nonselectively and
thoroughly. Therefore, it can be used widely as the industrial preservative
antifungal agent. Secondly, it shows a potent preservative antifungal effect, even
'with a very small amount of agent. Thirdly, it provides, even with a small
amount, a high preservative antifungal effect for a long period of time. Fourthly,
it has a low toxicity to human and animals. And, Fifthly, it can be used in
industrial resource materials such as industrial raw materials or products by
employing various methods such as by spraying, coating, mixing, and so on. With
any of these methods, it will never cause a harm to the industrial resource
material.

Since the industrial preservative antifungal composition of this invention
has the above-described properties, it can be used widely as a preservative

. antifungal agent for various industrial raw materials or products for many

purposes whose examples are illustrated in the following.



It has a lowtoxicity to human and animals. And, Fifthly, it can be used in
I ndustrial resource materials such as industrial raw materials or products
by enpl oyi ng various methods such as by spraying, coating, mxing, and so
on. 'Wth any of these nethods, it will never cause a harmto the industrial
resource material . Since the indugprial preservative antifungal
conposition of this invention has the above-described properties, it can be
used widely as a preservative antifungal agent for various industrial raw
material s or pr{dyBrévention ofspyilags canmed byhnowth ofbpttesianfingi) and yeasted i n
the follo

L NQ. . . . 30
(1) Prev em‘ﬁﬁg srodustion, storage and use of Wakembasediox dilhased painbiand, g yeast s
during prolglxté? ' : [ | - and
prevention o E?gﬂ‘f'i"ﬁg o$ ghfgﬁgggﬁgg%ﬁg?guggﬁgﬂ “{/ﬁgé%ﬂ\}ﬁaﬁﬁgf&ﬁﬁan Nt ous
fungi . ((2) Preventioni afispoilaggpol 4dhpsives ozghlasteis\sash as cpseinepolyvirtyl as
casei n, pol,yvi nyl | cohol , sparch, etc,, caused, by. growth of bacteri a,
fungi and §lé9\:1§‘{isstaﬁﬂh e?‘br‘:év%‘?fi g’()ﬁ’?ﬁ&’f ?ﬂhqcﬁﬂ"%&“flé’eg%‘ggfﬁs'cﬂn‘gdhesi on
surface Cogiafentivn bf foulRip df'ihe chatdllior adhesion susfacEcRYKE bPAlfhentous
deterioration of quality of raw materials to be used for "production of

paper suclfuagi.wet pulp and chips during its storage caused by growth of
bacteria, fungi d yeasts. . .(4) Prexention of fouling and

deterioration 5?%@%”% dﬁ?%{;"é'ég‘éﬂ °5386§& @Wcﬁaggn%gaie 4560 i ds,
banboo matgrodattiordbfp aiaidieh s wethulp RRid dBp€auAhE i cavsed Byt h of

filamentous fungi. . (5) Prevention of fouling and deterioration of
qual ity ofgl‘ﬁ‘é{tbﬂﬁba@m&ﬁ-}nﬁmmts-fi bers, its mxed spin products and

(8) "Prevent | on i PrePHRPE sl ¥y Bhrerighain B batillor Wb EE hFugucrs

such as woods, plywoods, bamboo materials and leathers, and other materials,

caused by growth of filamentous fungi.

(5) Prevention of fouling and deterioration of quality of natural fibers,
synthetic fibers, its mixed spin products and related materials, caused by growth
of bacteria, fungi and yeasts.

(6) Prevention of deterioration of quality of synthetic emulsion or
emulsion tacks, caused by growth of bacteria, fungi and yeasts. _

(7) Prevention of deterioration of quality of concrete mix, caused by growth
of bacteria, fungi and yeasts.

(8) Prevention of deterioration of the quality of cutting oil, etc., caused by
grdwth of bacteria, fungi, and yeasts. | '

(9) Prevention of deterioration of the quality of plastic, rubber, etc., caused
by growth of bacteria, fungi, and yeasts.

(10) An agent to co;xtrol the slime caused mainly by bacteria, fungi and
algae, during the paper making process. '

And, following effects can be created by using the underwater antifouling
composition of the second invention.

Attachment of marine organisms such as Balnus, Ascidia, Hydrozoa,

Mytilus, Cristaria, Bugula, Hydroids, Ulva, and Enteromorpha can be prevented
for a long period of time by coating the paint containing the underwater

antifouling composition of the second invention on the underwater marine



emul si on tacks, caused by growth of bacteria, fungi and yeasts. (7)
Prevention of deterioration of quality of concrete m x, caused by growth of
bacteria, fungi and yeasts. (8) Prevention of deterioration of the
quality dof cutting oil, etc., caused by growh of bacteria, fungi, and
yeasts. (9) Prevention of deteri glatl on of the quality of plastic,
rubber, etc., caused by growth of bacte fungi, and yeasts. (10)
An agent to control the slinme caused mainly by bact er i a, fungi and al gae,
during thesfapfifreri®iy@ixihgaadadding the Widerwatbl antifithliefef Raifositich fifthe
created by using the underwater antifouling conposition of the second

i nvent i on. constitutixe maatemal to be used imthepuaderwater marinesirutnrg; Andaghe i a,

bt pr evon: ERFEng of5ic oR o AN Re JAHIR of e kR B0 o B BARRRG TC

under wat er oRliniges tham svhearthe Cimpound Af Beos €uftbis invetiéd was used Qlone
underwat er _mari ne

structure Ehesym@pxpabofafﬁemae«emg Bm%mbﬁmeéméhﬁmmu%h%wwm onin

and, “tho. cistt PAERRPL R Fam SnlifoldaRt Ao, ind SRR The T RE BRI KERL7,

was far greater or |onger than when the Conpound A, B, or C of this

i nvention was used al one. The conponent of Conpound A, B or Cto be used in
this invention has a very low toxicity to human, animals and fishes, and

t herefore they can be used safely.




32 What is clainmed is: 1. Conposition useful as an antifungal

I ndustrial preservative conprising (A) one or nore conpounds selected from
4,53dighloro-2-n-octy|-4-isothiazo|ine-3- one,
2-n-octyl -4-isot hi azol i ne-3-one, and salts thereof, and (B) one or nore
suppl ementary agents sel ected from 5-[23%2- but oxyet hoxy) et hoxynethyl]-6-
propyl -1, 3- benzodi oxol e and oct achor odi propyl ether. 2. Conposi tion
according to clai n the formof an underwater antifouling conposition,

mlé .
further copatiy damaedisim forning agent.

1. Composition useful as an antifungal industrial preservative comprising
(A) one or more compounds selected from 4,5-dichloro-2-n-octyl-4-isothiazoline-3-
one, 2-n-octyl-4-isothiazoline-3-one, and salts thereof, and (B) one or more
supplementary agents selected from 5-[2-(2-butoxyethoxy) ethoxymethyl]-6-
propyl-1,3-benzodioxole and octachorodipropyl ether.

2. Composition according to claim 1 in the form of an underwater antifouling

" composition, further comprising a film-forming agent.

A



