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| NVENTI ON - Preventi ve Agents agai nst Adhesi on of Nhrineﬂqmgﬁqp5@§¥Q7
and : - Methods of Preventing Such Adhesi on of Marine O gani sns
BACKGROUND OF THE | NVENTI ON R Field of the Invention

The pr.esent ‘invention relates to preventive agents agai nst

adhesi on of marine organi sns and net 8pEeIFICATTOENt such adhesi on
Particularly, the preventive agents and 10 met hods can effectively
protect seawater-draw ng pipes, fishing nets, bottons of ships and
struct ur es TITHRM@OBEEHE INVENTI@Na nst fouling caused by marine organisns,
especi al Iy serpul i dae, by applying the agents to articles or

struc- Preveritiives, AgenesdaggihBeNndnesi6aa0&t Mariny @¥ganishs and
2.Description of Related Art Recently, an increasing nunber

of marine ofegHOdE®f PreventifgPsath! Ayhesipul odasiariaie dieph ohser ved
adhering in semi - cl osed bays and maricultures. In sonme factories
usi ng
5 BACKGROUND OF THE INVENTION
1.Field of the Invention
The present invention relates to preventive agénts
against adhesion of marine organisms and methods to pre%ent
such adhesion. Particularly, the preventive agents and
10 methods can effectively protect seawater-drawing pipes,
fishing nets, bottoms of ships and structures in the sea
-against fouling caused by marine organisms, especially

serpulidae, by applying the agents to articles or struc-

tures, or adding them into seawater systems.

-

15 2.Description of Related Art
Recently, an incréasing number of marine organisms,

especially serpuiidae, have been observed adhering in semi-
closed bays and maricultures. In some factories using
seawater as cooling water, they adhere to the insides of

20 tubes of heat exchangers, causing pitting or corrosion. In
some maricultures, they sometimes do great damage td oyster
farm; and they sometimes adhere in a large number to culture

fish crawl nets, obstruct a flow of seawater, cause dis-



seawat er as cooling water, they adhere to the insides.of 20 t ubes of

heat exchangers, causing pitting or corrosion. 1In sone

maricul tures, they sonetinmes do great danmage to oyster farm and

t hey sonetinmes adhere in a large nu@ber to culture fish craw

nets, obstruct a flow of seawater, cause dis-

2 _ sol ved oxygen to becone in short supply in the craw s,

resul ti ngolveteadtygdn btedbdcahesin Viledrt hevpplleia thet keawls, bott om

of a ship, they reduce speed of the ship, giving such troubl e

t hat the syl e dedkedof dsre@ndishesl tWAesn they adhere to the

Conventionally, for protecting such seawater pipes, . shi ps and

fishing nedtstond ahloréiep paskepoeeduaaddspiedndif- the ship, dfiGtinignGuagent

containing an organic tin conpound or cuprous oxi de were

gener al | yersmsslie Sl Shie sleDENRLEE Shb@adotREHC for removall @ fTRIHERE

organi sns, serpulidae were prevented together with 10 bar nacl es and
smussel s of Mtddseretibnsl D@} | £PF OyiBE&8tSng such seawd®edd piigdsdi s and the

| i ke. However, because these anti - fouling agents contai ni ng

metal ar esied gy 4y detiRth@thés j e chlorine-b8BY hgBARNanANGR 91~
accunul ates 1 nto organi sns, use thereof
fouling agent containing an organic' tin compound or cuprous
oxide were generally used. Since such compounds was toxic
to marine organisms, serpulidae were prevented together with

10 barnacles and mussels of Mytilus edulis galloprovinciais,

Perna viridis and the like. However, because these anti-

fouling agents containing metal are slow in degrading in the
environment and also accumulates into organisms, use thereof
has been restricted for preserving the environment. There-
15 fore, development of an alternative safe antifouling agent
is highly anticipated. As safety of compounds has been pur-
sued, it has. been obvious that the differeﬁce in effects of
the agents on individual marine adherent organisms.
From the above point of view, higher aliphatic amine
20 compounds have been proposed as safe preventive agents
against adhesion of marine organisms (see Japanese Patent
Publications Nos. SHO 56(1981)-3842, SHO 59(1984)-20641, SHO
60(1985)~23641, SHO 60(1985)~52726 and Japanese Unexamined

Patent Publications Nos. HEI 1(1989)-197407 and HEI



has been restricted for preserving the environnent. There- 15 fore,
devel opnent of an alternative safe antifouling agent I's highly
anticipated. As safety of conpounds has been pur- sued, it has
been obvious that the difference in effects of t he agents on

i ndi vi dual marine adherent organisns. ~ Fromthe above point
of view, highesoal)i-phaddg.am ne 20 conpounds have been proposed as
safe preventive agents agai nst adhesi on of marine organi sns (see
Japanese Patent The higherPdabliphatiienamine cOhpAi(d Wl)a He SHéren-
59(1984) - 20641, SHO 60(1985) - 23641, SHO 60(1985)-52726 and
Jaganese Unexegi 8§8nt against Rakénke Rdblereiid (blsgd%msméﬂs WASBP) £4 97407
and HEl

4(1992) - 41408Ye potent effects Of€ phiediitidld RRMILIAIE MSPOLHRS a

saf e preven- tive agent against narine adherent organisms is
known to  Mytilus Baue@iBOLEN opkbeahe iafi s ¥RNBaA¥hAdhes] omGhevissel s of
5 Mytilus edulis galToprovincials, and barnacles. However,

when used twh@heusal a8hpseeanef agheRYonddF JddrpliSiddie, it must beoured
into a seawater systemat a high concentration and,
poured into a seawater system at a high concentration and,
when used as antifouling agent, it must disperse from anfi-
fouling coating at a high concentration. That may cause
10 environmental contamination and also is not preferable from
economical viewpoint.
Serpﬁlidae are marine adherent organisms belonging to
Serpulidae family of Polychaetd class of Annelida phylum on
the classifiéation system. Their larvae swim in the sea
15 and, when they touch suitable attached bases, they adhere to
them, where they grow forming calcareous tubes with secre-
tion. So;etimes such tubes grow to be more than 10cm in
thickness for about 2 months. Therefore, the serpulidae are

considered to be one of the marine adherent organisms which

20 cannot be removed easily.

SUMMARY OF THE INVENTION
The present invention, in view of the above circum-
stances, is to provide a preventive agent effective against

adhesion of serpulidae which is harmless to man, animals,



when used as antifouling agent, it nust disperse fromanti-

fouling coating at a high concentration. That may cause 10

envi ronnmental contam nation and also is not preferable from

econoni cal vi ewpoi nt. &er pul i dae are mari ne adherent
organi sns bel onging to Serpulidae famly of Polychaeta class of

Annel i da phYEHBE0BNd shellfishl® ,Claassiifd Gatll e 1Sy HceBont@hind 86 VeRe SW M
in the sea 15 and, when they touch suitable attached bases, they

adhere t0 environmentheBndMier ®rivaXied oW dediefitidr e MSTHARDUSs Lndpesha t h
secre- tion. Sonetinmes such tubes grow to be nore than 10cmin

thi ckness Egmeabothe? pFaRiehtivENQRNY &nd Mt IRIPWdrtase aiged on a
considered to be one of the marine adherent organisns which 20 cannot

be renpvedfggsihy nets, water PIWEBRAND oterd NENId€AYes in the sea The
present invention, in view of the above circum stances, is to

pé‘f\/i de a pre¥enheye addRsih ot ise-pAaiddd is particuBdPB§i OPs8fved.

serpul idae which is harm ess to man, aninals,

4 fi shegnhand neltbirsShey MR dgs Kedd kfluay b Prtarened fet he
agents effective against adhesion of serpulidae which hardly
affect the environment, have found that combined use of at
least two kinds of amine compounds in a remarkably small

10 amount outperforms by comparison with single use of an
individual amine compound in preventing the adhesion, and
also have fouﬁd the combined use prevents adhesion of other
marine organisms in a similar amount.

The preéent invention, based on the above findings,

15 provides a preventive agent against adhesion of a marine

organism comprising:
at least one amine compound represented by the follow-
ing formula (I):

rl
l (1)

R — N — R2
20 .+ wherein R is a Cg_j, saturated or unsaturated ali-
phatic hydrocarbon group, Rl is hydrogen atom, aminopropyl,
a Cj_99 saturated aliphatic hydrocarbon or C,_5, unsaturated

aliphatic hydrocarbon group, R? is aminopropyl, a Cy_g



environment, and to provide a preventive nethod using the sane. The
preventive agent and nethod can be used on a fishing nets, water

pi pes and other structures in the sea 5 area where adhesi on of
serpulidae is particularly observed. 5 The inventors, by having
keen study on preventive agents effective agai nst adhesi on of
ser pul i dae which hardly af fect the environnent, have found that
conbi ned usgt@fa@bd aliphatlieaslydireeadbigs cf Gl aimemotatted i 4l Bphat-
remar kably small 10 anount out perforns by conparison with single use
of an ic hiagbehsboh aonp,Corpeiddd rthHatewntisGdwgsthestan, oand

al so have found the conbi ned use prevents adhesi on of ot her . marine
or gani sns amifopiBpyar gedRpNivhen R? is aminoBrpflesamiup Nwanta osalbased on
t he above findings, 15 provi des a preventive agent agai nst adhesi on of
a marine thereofQr@aa sm conprising: at | east one am ne
conpound represented by the foll ow ing formula (1): [err]

2GQ WAl eelsil baea NClaakill pHlvyaatiate Mompaidiidpebsénted by
phati c hydrocarbon group, R err] is hydrogen atom am nopropyl, a
Cferr] satupat ed1abwihat iferiudaoqarmaen or Cferr] unsaturated

R~[NH(CHy) 31,-NH, (II)

, wherein R is a Cg.23 saturated or unsaturated ali-

phatic hydrocarbon group and n is an integer from 2 to 4, or
10 ‘a salt thereof in an amount of 0.1 to 9 parts by weight to
one part by weight of the compound (I).

Further, the present invention provides a method of.
preventing adhesion of a marine organism comprising a simul-
taneous or separate adding to an objective seawater system

15 subjected to antifouling of at least one amine compound (I)
or a salt thereof and at least one N-alkyl polyamine com-
pound (II) or a salt thereof at a concentration of 0.001 to
0.2mg/L of seawater as the active ingredient.

The active ingredients of.fhe invention are considered

20 to have the following mechanism of preventing the adhesion:
The amine compound of the formula (I) as well as the
N-alkyl-polyamine compound of the formula (II), when exist-

ing individually, is readily adsorbed by an anion componéent



al i phatic hydrocarbon group, R err] is amnopropyl, a (err] _

5 saturated aliphatic hydrocarbon or CJerr] unsaturated aliphat-
i ¢ hydrocarbon group, provided that R err] is hydrogen atom or

am nopropyl group when R{err] is am nogropyl group, or a salt

thereof; and 5 at | east one N-al kyl Rolyan1ne conpound
represent eSY§P as suspengedfBpEbRFngnf waera ([Chprefore, it cannof err]

, Wherein Ris a (Jerr] saturated or unsaturated ali- phatic

hydr ocar borkRRR UL SR $P$ESQA FheEgefOf EBAL2itod@espnoti@ct on tawgat
thereof in an anount of 0.1 to 9 parts by weight to one part by
wei ght of (FRFIRAAARRIENY organisms. HowpyerhesimuAsapesusnedimtamndeon
provi des a net hod of preventing adhesion of a marine organism
conpri si ng f sfhgge two compopp@goiBhabisspshat adagdptdono ame dtgemst ithe
Seawat er system 15 subj ected to antifouling of at |east one am ne
coffpound (19ispersed stpte, suprkingreffeghivelyl easmagiaeNaghedennl yan ne
com organisms such as serpulidae. Thus the ability to prevent

the adhesion is enhanced.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The marine adherent organisms according to the inven-
10 tion includes serpulidae, barnacles, mussels such as Mytilus
edulis galloprovinciais, Perna viridis and the like. Espe-
cially the serpulidae.
The objective system in seawater according tb the
invention includes 1) seawater aqueducts such as cooling
15 seawater tubes in iron manufacturing factories, 2) fishing
nets and facilities in maricultures, and 3) structures in
the sea such as the bottoms of ships and bridges.
Thé compounds represented by the formulae (I) and (II)
which are active ingredients of the invention are known, for
20 which commercially available products may be used.
Preferred class of the compounds (I) is repfesented by
the sub-formula (I’):
R’

' (1)
R — N - (CH2)3 - NH2



pound (Il1) or a salt thereof at a concentration of 0.001 to

0.2ng/ L of seawater as the active ingredient. The active

i ngredients of the invention are considered 20 to have the foll ow ng
mechani sm of preventing the adhesion: 7 The am ne conpound of the

formula (1) as well as the

formula (
an ani on
as suspen

1y,

%E}P

al kyl - pal yani ne conpound of the
whenw@&yein R is the F’ﬂ@el ﬁal deddaery in §hteeafdﬂq“911§dso(rlb)ed by
onent such
fat t£F RYA%RERR . YRR @F oRBINPPYERY 0GTOUP - keep its

di spersed state so that it does not act on target mar i ne adher ent
or gani sns. Howedeher spreferreduslagpspéntbe compoundgs (hedd tHAPTRMpounds
inhibits the adsorption and keeps_the 5 di spersed state, working

ef f ect i vel §PR¥EHaPY neh@dpebefermula (I"gfgani sms such as serpul i dae. Thus

the ability to prevent t he adhesion is enhanced.

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The mari ne adherent

organi sms according to the i nBgn- 10 tion includes serpulidae,

bar nacl es,

mu

ssel s such as Mfilus edulis gal |l oprovifci'adi s, Perna

viridis and the |ike. EspB-— N — Rp,

10

15

20

r Wwherein R is the same as defined in the formula (I),

R, is a Cj_99 saturated aliphatic hydrocarbon or C,y_55

unsaturated aliphatic hydrocarbon group, and Ry is a C;_g

saturated aliphatic hydrocarbon or C5_g unsaturated aliphat-

ic hydrocarbon group. The compound or compounds belonging

to either one or both of these two classes may be used.

Exampleé of the Cg_o, saturated or unsaturated aliphat-

ic hydrocarbon groups represented by R in the formulae (I)

and

(II) are alkyl groups such as octyl, decyl, dodecyl,

hexadecyi'and octadecyl, and alkenyl groups such as oleyl,

coconut alkyl, beef tallow alkyl, hardened beef tallow alkyl

and

soybean alkyl.

Examples of the C;_,, saturated aliphatic hydrocarbon

groups represented by Rl in the formula (I) oxr by Ry in the

sub-

formula (I‘) are methyl, ethyl, propyl, butyl, pentyl,

hexyl, octyl, decyl, dodecyl, tetradecyl, hexadecyl,  octade-

cyl, coconut alkyl, beef tallow alkyl, hardened beef tallow

alkyl and soybean alkyl.



cially the serpulidae. The objective systemin seawater
according to the I nvention includes 1) seawater aqueducts such as
cooling 15 seawat er tubes in iron manufacturing factories, 2) fishing
nets and facilities in maricultures, ahd 3) structures in t he sea
such as the bottons of ships and bridges. The conpounds
represented by the formulae (1) and (I1) whi ch are active

i ngredi ents of tHm@nmhesntaforthe € kmpywmngatura@bed alipphaiticohyediteicaitbyn
avai |l abl e products may be used. Preferred class of the
conpounds @@pﬁp;nagnaaanuaﬂihxrRl or R, t&reswbnydrnprapeny)l, butenydrr]

7 -wherein Ris the sane as defined in the fornmula (1)
and R is padrisgenl atherenylanimopisopyyl grpapmiteyl, oleyl, l@nkdeyireferred

cl ass of the conpounds (1) is repre- sented by the sub-fornul a
(rmy: coconut alkyl, beef tallow alkyl, hardened beef tallow alkyl

5 and soybean alkyl.
| Examples of the Cy_g saturated aliphatic hydrocarbon
group represented by R2 of the formula (I) or by Ry of the
sub-formula (I") are methyl, ethyl, propyl, butyl, pentyl,
hexyl and octyl. Examples of the C,_g unsaturated aliphatié

10. hydrocarbon groups represented by the same symbols are
vinyl, propenyl, butenyl, pentenyl, hexenyl and octenyl.
The above—mentioﬁed alkyl groups include all the isomers
thereof.

The coconut alkyl, beef tallow alkyl, hardened beef

15 tallow alkyl and soybean alkyl groups here are C;,_jp satu-
rated or unsaturated straight or_branched chain aliphatic
hydrocarbon groups produced with a known process from coco-
nut oil or coconut fat, beef tallow and soybean oil respec-
tively.

20 Specific examples of the compounds of the formula,
especially those of the sub-formula-(I'Sﬂére N-dodecyl-
propylenediamine, N-hexadecyl-propylenediamine,
N-octadecyl-propylenediamine, N—oieyl-propylenediamine,

N-coconut alkyl-propylenediamine, N-beef tallow alkyl-



[err] , Wwherein Ris the sane as defined in the fornula (1),
Ra is a (Jerr] saturated aliphatic hydrocarbon or (err]

unsaturated aliphatic hydrocarbon group, and Rlerr] is a (err]

saturated aliphatic hydrocarbon or C[®rr] unsaturated aliphat- 10 i C
hydr ocar bon group. The conpound or conpounds bel ongin to either

g
one or botRFFYkenadianine| hardpneddegidtallow alkyl-propydemesd of the
Clerr] saturated or unsaturated aliphat- i ¢ hydrocarbon groups
r epr esent @éigie R Nrdqdrey oria N -delg ( 5 -aminopropyhiaming , aNehgrriecydoups
such as octyl degﬁ_ dodecyl 15 hexadecyl and octadecyl, and
al kenyl amummmpyl )amine, NoeeohadeaykyN,Npbis (ﬁaamwoml
hardened beef tallom/alkyl and soybean al kyl .
Exarrpl es @ylymnigier - @b@x&ﬁﬁ%hﬁbﬁaﬂmmwmpﬁawmm, N-cocogugups
gresented by Rlerr] inthe fornula (1) or by Ra in the 20
f or nulaal Xy 19N ¥ -ebiet Indnirepyopy by apihe, btbeefpsadjbw alkyl-N, Nh-exyl
octyl, decyl, dodecyl, tetradecyl, hexadecyl, octade- cyl, coconut
al kyl , bedfig m+mmp@¢pyhmmmmm-haﬁemd beef taidllky aé,kdrls-oybean
al kyl .
N,N-bis(3-aminopropyl)amine, or salts thereof.
Specific examples of the compounds of the sub-formula
(I") for the formula (I) are dodecyldimethylamine, tetra-

10 decyldimethylamine, hexadecyldimethylamine, octadecyldi-
methylamine, oleyldimethylamine, soybean alkyl dimethyl-
amine, beef tallow alkyl dimethylamine, coconut alkyl di-
methylamine, didodecylmethylamine, ditetradecylmethylamine,
dihexadecylméthylamine, dioctadecylmethylamine, di(beef

15 tallow alkyl)methylamine, di(coconut alkyl)methylamine,
dodecyltetradecylmethylamine, dodecylhexadecylmethylamine,
dodecyloctadecylmethylamine, tetradecylhexadecylmethylamine,

. tetradecyloctadecylmethylamine, hexadecyloctadecylmethyl-
amine, dodecylmethylpropylamine, hexadecylmethylethylamine,

20 beef tallow élkyl ethylpropylamine, beef tallow alkyl
diethylamine, beef tallow alkyl dipropylamine, beef tallow
alkyl methylhexylamine, coconut alkyl dipentylamine and
coconut alkyl dihexylamine, or salts thereof.

Specific examples of the compounds of the formula (II)

25 are N—dedecyl-dipropylenetriamine, N—hexédecyl—dipropylene—



8 Exanpl es of the (Jerr] unsaturated aliphatic hydrocarbon
group represented by Rerr] or Rerr] are vinyl, propenyl, butenyl,

pentenyl, hexenyl, nyristeyl, palmteyl, oleyl, linoleyl, coconut
al kyl, beef tallow al kyl, hardened bedd tallow alkyl 5 and soybean
al kyl . . Exanpl es of the CJerr] saturated aliphatic

hydr ocar bon group represented by R2 of the fornula_(1) or by
Rlerr] of tgdamine, N-ochgdecyindipyorylanetriemine: oNngteYpropyl, butyl,
pentyl, hexyl and octyl les of the Clerr] unsatqrated

al i phati ¢ dy@ropylenﬁkﬁkﬁwwq&wn@n%Reenn@p@b%E%t@apsypyhengaﬁéayynﬁb|s are

vi nyl, propenyl butenyl ntenyl, hexenyl and octenyl. The
above- nent Nok&ae (ﬂ#%YITﬁgéﬁﬁp¥#¢n?ﬁ§1¢§bﬂ@FSN hardened Pﬁ@ﬁeof

The coconut aIkyI beef tall ow al kyl, hardened beef 15 tall ow al kyl
and soybearradilign @Wi@@mk@qmawleat uN-dodecyl-tripregydene-
unsaturated strai ght or branched chain aliphatic hydr ocar bon
grsups pr odedethanine a eriewadeeybstripopprbenetetraamine, nijt-ogith-or
coconut fat, beef tallow and soybean oil respec- tively. 20
Specific eﬂaqykﬁtnﬁpnqnykﬂnqnm#mnamineheNf@lﬁMlaFriprOPylenetetra-

amine, N-coconut aikyl—tripropylenetetraamine, N-beef
tallow alkyl-tripropylenetetraamine, N-hardened beef alkyl-
tripropylenetetraamine, N-tetradecyl-tetrapropyienepenta-

10 amine, N-coconut alkyl-tetrapropylenepentaamine, N-hexade-
cyl-tetrapropylenepentaamine, N-octadecyl-tetrapropylene-
pentaamine and N-beef tallow alkyl-tetrapropylenepentaamine,
or salts theFeof. |

Usable acids for forming these salts are inorganic

15 acids such as hydrochloric, hydrobromic, nitric, sulfuric or
phosphoric ‘acid; organic acids such as formic, acetic,
oleic, naphthenic, adipic, lactic, citric or benzoic acid,
and anionic residues of saccharin.

The preventive agent against adhesion of marine organ-

20 isms of the present invention comprises a combination of the
compound of the formula (I) and the compound of-the formula
(II). Preferable examples of the combination are as fol-

lows:

(1) The combination of the compound of the formula (I),



especially those of the sub-formula (1') are N dodecyl -
propyl enedi am ne, N- hexadecyl - propyl enedi am ne,
N- oct adecyl - propyl enedi am ne, N-ol eyl - propyl enedi am ne, N- coconut
al kyl - propyl enedi am ne, N-beef tallowial kyl -
propyl enedi am ne, N-hardened beef tallow al kyl - propyl enedi -
ani ne, N-degeeylalNyNdhes (Shnidapiepy| 3 af1 nend Nehexaowpytnd of the
N, N- bi s( 3-am nopropyl ) am ne, N octadecyl - N, N-bi s(3-am nopr o-
pyl ) am ne £odnRiiey | (-1Y N-diies (B-cddrapt C&W%Br@ﬂ@pyl\éﬁéﬁﬂmine5and N-beef
al kyl - N, N- bi s(3-am nopropyl )ani ne, N-beef tallow al kyl-N N
bi s(3- am RAANRRY l1xP 1N ik dpFRdkienetrdaRind pl ioMweaf k¥hilow alkyl
N, N- bi s( 3-am nopropyl )am ne, or salts thereof. : Specific
exanmpl es @frdgia sMiGE And Ne-S1dp 1Ot FbPopylenetettaamife,t e fornula

(1) are dodecyl di methyl amine, tetra-= 10 ecyl di met hyl am ne,
@fxadepy|wéﬂﬂdéﬂyﬂnﬂﬁbp§¥éégﬁiaﬁfhe and N—ocE@ﬁ@&&ﬁﬂaﬂﬁropglenetri—
ol eyl di met hyl-am ne, "soybean al kyl di net hyl - am ne, Dbeef tall ow

al kyl di ma3HeaMNIS e L0 oW My Al , N-bis ( 3-8RI ASbAELPE)amine and
di dodecyl net hyl'am ne, ditetradecyl nethyl am ne,

di hexadec yIRIdBEAN 115, p 8 RAL SISV FRAMVA &)1 €0 €ad86¢1prdpylenkdlilow

al kyl ) met hyl am né, di (coconut al kyl) net hyl am ne,
amine and N-coconut alkyl-dipropylenetriamine, N-hexadecyl-
propylenediamine and N-beef tallow alkyl-dipropylenetri-

10 amine, N-beef tallow alkyl-propylenediamine and N-
dodecyl-tripropylenetetraamine, N-coconut alkyl propylene-
diamine and N-hexadecyl-tripropylenetetraamine, N-beef

- alkyl-N,N-bis(3~aminopropyl)amine and N-coconut alkyl-
.dipropylenetriamine, N-oleyl-propyienediamine and N-beef

15 tallow alkyl-dipropylenetriamine, N-oleyl-propylenediamine
and N-beef tallow alkyl-tetrapropylenepentaamine, N-oleyl-
N,N-bis(3-aminopropyl)amine and N-beef tallow alkyl-tetra-
propylenepentaamine, and N-coconut alkyl-propylenediamine
and N-beef tallow alkyl-tetrapropylene-pentaamine.

20 {2) The combinations of the compound of the formula
(1), especially the sub-formula (I"), and the compound of
the formula (II) are dodecyldimethylamihe and N-coconut
alkyl-dipropylenetriamine, beef tallow alkyl dimethylamine

and N-dodecyl-tripropylenetetraamine, oleyldimethylamine and

25 N-beef tallow alkyl-dipropylenetriamine, hexadecyldimethyl-



dodecyl t et radecyl met hyl am ne, dodecyl hexadecyl met hyl ami ne,

dodecyl oct adecyl net hyl am ne, tetradecyl hexadecyl net hyl am ne, .

t etradecyl oct adecyl net hyl am ne, hexadecyl oct adecyl net hyl - am ne,

dodecyl net hyl propyl am ne, hexadecyl metidyl et hyl ami ne, 20 beef tallow

al kyl et hyl propyl am ne, beef tallow al kyl di et hyl am ne, beef tallow

al kyl di propyl am ne, beef tallow al kyl net hyl hexyl am ne, coconut

al kyl di pepmyngriand i@ leyl-tripremmignetaitaambesy| antnepybeasahilkyl

t her eof . . Speci fic exanpl es of the conmpounds of the fornmula (I1)

25 are fimegbxanding gnd dheactadegwl - tetrexpreryl etépenpaanine.

10 triamne, N-octadecyl-dipropylenetriamne, Noleyl-

di propyl enet ri arfidie The cssdrintatildng aff prlopydempowndndfiethe formullk beef

tal |l ow al kyl -di propyl enetri am ne, N hardened beef tallow

al kyl - di pr ¢@yl,eespeicd@illy, el crimpdunds prHpyikensub-Hormulat ¢Ir jaande,

N-hexadecyl -tri propyl enetetraani ne, N-octa- .

decyl -t ri ptbpysebetformmdd ne" V- origsh -the promydendtef rthe formulaafiimg,

N-coconut al kyl -tri propyl enet etraam ne, N beef tall ow

al kyl - tri paopy Nepdegtl-pampyd, erédizandiore ca ik ed i dbdgdtylmethylamine with
N-coconut alkyl-dipropylenetriamine, N-beef tallow alkyl-
N,N-bis(3-aminopropyl)amine and soybean alkyl dimethylamine
with N-octadecyl-tripropylenetetraamine, N-dodecyl-

10 propylenediamine and oleyldimethylamine with N-tetradecyl-
tetrapropylenepentaamine, N-hexadecyl-propylenediamine and
beef tallow alkyl-dimethylamine with N-hexadecyl-dipropyl-
enetriamine, N-coconut alkyl- N,N-bis(3-aminopropyl)amine
and oleyldimethylamine with N-octadecyl-tripropylenetetra-

15 amine, N-soybean alkyl-N,N- bis(3-aminopropyl)amine and
oleyldimethylamine with N-beef tallow alkyl-tripropylene-
tetraamine, and N-dodecyl-propylenediamine and tetradecyl-
hexadecylmethylamine with N-tetradecyl-tetrapropylenepenta-
amine.

20 Alternatively, the respective salts of the above amines
or at least one of them may be used in the combination.

The preventive agent against adhesion of marine organ-

isms according to the invention contains the compound of the

formula (II) at a ratio from 0.1 to 9 parts by weight,



tripropyl enetetraam ne, N-tetradecyl-tetrapropyl enepenta- 10 am ne,
N-coconut al kyl -tetrapropyl enepent aam ne, N hexade-

cyl -tetrapropyl enepent aam ne, N-octadecyl-tetrapropyl ene-

pent aam ne and N-beef tallow al kyl -t &8rapropyl enepent aani ne, or
salts thereof. Usabl e acids for formng these salts are

i nor gani ¢ pr&ferablacificos ULie aso gy dsachs obvy cwe byt pbwdnhcreapericctosul furic
or phosphoric acid; organic acids such as formc, acetic,

ol ei c, naphatent weaidjiit & f |0 | Compdind coprthenzoinuaai ¢1) . and

ani oni ¢ resi dues of saccharin. The preventive agent agai nst
adhesi on of mahen dilgarcomptfunds o Snehef stibefpr@adaé (DV§nandn (Conpri ses a
conbi nati on of the conpound of the formula (1) and the conpound of
the fornulaxe used toddtiher Rrefthabd@npoangpl 68 thet fermabbi gat)i,omhaye as
fol - | ows: (1) The conbination of the conpound of

t ha for nulaxe Ipreferably contained espegiweiyht heasib- feomulalll tp, 1@nd t he
conmpound of the formula (11) are N-coconut al kyl propyl enedi am ne
and N-beeffor antifouling and antifoaming.

The compound of the sub-formula (I"), particularly, has
the ability to inhibit foaming which results from the com-
pounds of the formula (I’) and (II), or from the compound of

10 the formula (IT), and therefore is suitable to use on a
preventive object system wherein foaming may cause trouble.

Preferably, the preventive agent against adhesion of
marine organisms of the invention is usually prepared in a
liquid formulation, but not limited thereto depending on an

15 object for which it is used.

When the objective system is a cooling seawater system,
the preventive agént is preferably in the form of an aqueous
formulation. Such a formulation can be prepared using a
conventional method by mixing the active ingredients of the

20 invention with water or a hydrophilic organic solvent and,
if necessary, adding a surfactant.

Examples of the hydrophilic organic solvents are etha-
nol, propanol, isopropanol, butyl diglycol, ethylene glycol
and propylene glycol monomethyl ether. These hydrophilic

25 organic solvents may be used as a mixture with water.



tall ow al kyl -tri propyl enetetraam ne, N-beef tallow al ky[err]
propyl enedi am ne and N-ol eyl -tri propyl enetetraamne, N 5

hexadecyl - propyl enedi ami ne and N- oct adecyl -di propyl enetri - am ne,
N- beef tallow al kyl -N, N-bi s(3-am nopri@pyl ) am ne and
N- dodecyl -tri propyl enet et raam ne, N-octadecyl propyl enedi - am ne

and N-coconut al kyl -di propyl enetri am ne, N hexadecyl -

propyl enedi am néxamples etfthel senfatkghtdi prepprdexyethyigne alksmi ne,
N-beef tallow al kyl - propyl enedi am ne and N

dodecyl -t rethepy| epel goxypabhyntendl abkyphuestitkgl, prdypkayesdhylene sorkfi-an ne
and N-hexadecyl -tri propyl enet etraam ne, N- beef

al kyl - N, N-trs (8lkyl neptepy| ) ppiyexpathilenveopal yakiypropylene copolymer

di propyl enetri am ne, N ol eyl -propyl enedi am ne and N-beef 15 tall ow

al kyl - di prapy| @hkyibebaimes N ol eyl - propyl enedi am ne and N-beef
tall ow al kyl -tetrapropyl enepent aam ne, N ol eyl -

N,sN- bi s( 3- am noghepyhsedi fier andf Nshérf hekl ow &hleylliket,r &he preventive
propylenepentaan1ne and N-coconut al kyl - propyl enedi am ne and
N-beef taldgentl kyl pretepgbbpypeapapedt aanandiquid-type formu(l)iHre.

conbi nati ons of the conpound of the formula _ (1), especially the
sub-fornmulehdt"is, athet detLospintgdedients of thehdnvenuilon @lde pafes-
dodecyldinethylanine and N-coconut al kyl - di propyl enetri am ne, beef

tal | ow al kydrdd mpyyhyl eshiwéntional me8hddNidedethle anithifopllierearigramyne
ol eyl di net hyl am ne and 25 N-beef tallow al kyl -di propyl enetriam ne,
hexadecy| dig#®hdyhn organic solvent as a medium and optionally adding a
10 film-forming agent, plasticizer, coloring agent and the
like.

Examples of the above organic solvents are ethanol,
butanol, xylene, toluene, kerosene, methylisobutylketone,
butyl acetate, naphtha and propylene glycol monomethyl

15 ether. Other various solvents which are used for paints may
be used. -A little amount of water can also be contained.

Examples of the fiim—forming agents such as natural or
synthetic resins are rosin resin, coumarone resin, polybu-
tene, polyvinyl chloride, polybutyral and acrylic resin.

20 Examples of the plasticizérs are liquid paraffin,
nonylphenol, dioctyl phthalate, diadipate phthaléte and
trioctyl phosphate.

It is preferred that the antifouling agent used for

fishing net contains 10 to 30 wt% active ingredients, 3 to



12 am ne and N-ol eyl -tripropyl enetetraam ne, and soybean al kyl

di met hyl am ne and N-oct adecyl -t etrapropyl enepent aam ne. (3)
The conbi nations of the conpound of the fornula (I'), especially

t he conpounds of the sub-fornula (1')i1@&nd 5 the sub-formula (1"),

wi th the conpound of the fornula (11) are N-ol eyl - propyl enedi am ne

and di dodegy ey Eiyf@ﬂiﬂsreme a enBI,S?S%C%OW% phiowhsUineepyeneld i ani ne,

N- beef ta 3 -am nopr opyl )am ne and soybean al kyl

di met hyl amfganic solvedt !Bt '\tg&tﬁgxlﬁ%h#ylp;%&e&hﬁa teewmmtga% le}kditaiecyl -

10 propyl enedi am ne and ol ey t ne wth N-tetradecyl -

t et rapr opyl ﬁé%ﬂ@?ﬂﬁ@atmfﬁéﬂﬁﬁyﬁpEBpre%?‘BS%?‘%i%%‘g the DPeef

tall ow al kyl -di am ne w exadecyl -di p enetriam ne,

N-coconut. &yl eo bl b3 35aTE BOBRQPKI JATLRE £i1m,  and

ol eyl di met amne Wt oct adecyF-triI propyl enétetra- 15 am ne,

of oy 0 mot byl Anthe rTHEREBERY PEPREALTRERE, FBE £ishing net by dip-

tetraam ne,. and N - propyl enedi am ne and tetradecyl -
hexadecylﬁ%f I%ﬁi%§9§$¥k°N-tetradecyl-tetrapropylenepenta-

Further, when used for the bottom of a ship or a struc-
ture in the sea, the preventive agent may be prepared into a
antifouling coating by further adding pigments to the above

10 antifouling agent for fishing net.

Examples of the pigments are talc, titanium white,
chrome yellow, Prussian blue, red oxidé and phthalocyanine
blue.

The antifouling coating may contain 10 to 30 wt% of the

15 active ingredients, 3 to 25 wt% of the film-forming agent, 0
to 10 wt%uof the plasticizer and 10 to 30 wt% of the pig-
ment.

The antifouling coating is aptly applied to various
marine structures by brushing, spraying and the like. The

20 preventive agent of the invention thus applied exhibits
long-term effects with antifouling film being formed with
drying.

The antifouling active ingredients of the invention may
be optionally used as a mixture with a known antifouling

25 agent such as copper naphthenate, copper oleate, dimethyl-



am ne. 20 Al ternatively, the respective salts of the above
am nes or at least one of them may be used in the conbination
The preventive agent agai nst adhesion of narine organ- I SNB
according to the invention contains tké conmpound of the formul a
(I'1) at aratio fromO0.1 to 9 parts by weight,
13 preferable fromO0.2 to 8 parts by weight, with respect to 1
part by weddthigcarhanagitpoivtnfethplyoamdisylfide, zinc pyrithpenerhe
conpounds of the sub-fornulae (1') and (1") are used together as the
conpound of2BreifddvinnerN1(2’ thleydiethylpheny bina bebpigecandatnbddit a
weight ratio from1:10 to 10:1 . for antifouling and antifoam ng.
The conpousdlefratie-sigetforimagthi@zglimpaiténat arly, has the ability
to inhibit foam ng which results fromthe com pounds of the fornula
(1) and (11), Ghe methdd abnmperehting l@dhesioe ¢brmaranel pyganigms
therefore is suitable to use on a preventive object system wherein
f odmi ng mapcsarddng dibltthe invention is Refrenbignedhabgreventive agent
agai nst adhesi on of
In the method of the invention, the above-described
active ingredients, when simultaneously added, are more
easily used in a single formation, but the effects are the
same when they are separately added. Also in this case,
10 they are preferably prepared into a formation suitable for
use as described above.
In the method of the invention, the addition amount of
‘the active ingredients may vary depending on the objective
seawater systems, but is usually sufficient at a concentra-
15 tion of about 0.001 to about 0.2mg/L of seawater, preferably
about 0.003 to about 0.1lmg/L.
The active ingredients, when used for a cooling sea-
water system in particular, are poured for 12 to 24 hours
per day in the above addition amount with respect to a flow
20 rate of seawater, with good effects. The addition amount
may slightly vary according to states of the sea water, and
is preferably increased when a lot of serpulidae grow.

However, the concentration up to 0.5mg/L of seawater may be

" sufficient in any condition, and the concentration exceeding



mari ne organisns of the invention is usually prepared in a l'iquid
formul ation, but not limted thereto depending on an 15 obj ect for
which it is used. When the objective systemis a cooling
seawat er system the preventive agent is preferably in the form of
an aqueous formul ati on. Such a formnul ation can be prepared using a
conventi onghe Mei Q€ BY¥ Wotl peeclrleraat ifv@m RG fivachnnddle ard econom-
invention with water or a hydrophilic organic solvent and, if
necessary, i @4t pgiatsukf agkant . Exanpl es of the hydrophilic
organi c solvents are etha- nol, propanol, isopropanol, butyl

diglycol, ethyl efetfiby@m@thod of th@nQnQQQQKb%ﬂedﬂﬁé%ﬂkﬁH%H”EﬂEWToﬁifﬁg-
These hydrophilic -25 organi ¢ solvents may be used as a mxture wt

wat er . agents may be used together as previousi¥y described. Exanpl es
of the surfactants are pol yoxyethyl ene al Kyl et hers,

pol yoxyet hyl ene al kyl esters, pol yoxyethyl ene sor bi - tan al kyl
esters, pol yoxyet hyl ene pol yoxypropyl ene copol yner and

al kyl betaines. 5 When used for a fishing net or the like, the
preventive



agent is preferably prepared in a |iquid-type formnul ation. That
I's, the active ingredients of the invention are pre- pared by a
conventional nmethod into the antifouling agent by " using an organic
solvent as a nedium and optionally adadgng a 10 filmform ng agent,
pl astici zer, coloring agent and the li ke. Exanpl es
of the above or ¢ ExRAentinweRti@manbll be hereingfitanotiesgylibed in

t ol uene, kerosene, nethylisobutyl ket one, butyl acetate, naphtha
and propyl deg¢adlly sdlthhorefenende t® the £ohbowingx fiermuiatdon sshuples,
whi ch are used for paints may be used. -Alittle amount of water
can al so b&eséntexiamgrles and comparatirangkampbési hbuti theser exkagpdgent s
such as natural or - synthetic resins are rosin resin, counarone
resin, polpse not to be tenrestpud/ vimylinht otheescppeybfit $hel ianenddon.i c
resin. 20 Exanpl es of the plasticizers are liquid paraffin,

nonyl phenol , dioctyl phthal ate, diadi pate phthal ate and trioctyl
phagsphat e. Formulation Exdmples preferred that the antifouling agent used
for fishing net contains 10 to 30 w % active ingredients, 3 to
15 The formulations of the invention were made into emul-

sion or water-soluble type. For the emulsion type, the
amine compounds were dissolved in isopropyl alcohol, to
which Toxanon P—QOO (Trademark, manufactured by Sanyo Chem.
10 Ind., Ltd., Japan, nonionic and anionic surfactant HLB>12)
was added for emulsifying. For the water-soluble type, the
amine compounds were equimolecularly reacted with hydﬁo-
chloric acid, acetic acid or other organic acid to form
agqueous formulation.
15 Formulation 1 (Table 1, Example 1)
N-Coconut alkyl-propyleﬁediamine 15%

N-Beef tallow alkyl-tripropylenetetraamine 15%

Hydrochloric acid 9%
Isopropyl alcohol ' 10%

20 Water o 51%
Formulation 2 (Table 1, Example 2) |

N-Beef tallow alkyl-propylenediamine 25%

N-Oleyl-tripropylenetetraamine ..5%

Acetic acid’ 2.5%



30 % filmform ng agent, 0 to 10 wt % pl asti ci zer
sol vent at the renmaining percentage wth the whole
concentration being 25 to 60 w% considering the

and an organic
solid
filmformati on and

strength of the film 5 Thelantifouling agent is used for fishing
net by dip- pi ng or coating. Further, when used for the
bottom of a shi fFosan@nstB-%00 (HLB>12)ure in the sea, the prevéhd¥ive agent
may be prepared into a antifouling coating by further adding

pi gnent s t o t heDdlediayleneglycadt imongnethywlgeathdnr fishing net2.5%

Exanpl es of the pignents are talc, titaniumwhite,
Prussi an bFeemulediox de (@b lghtihalBxapmplienad)

antifouling coating may contain 10 to 30 wt % of the
i ngredi ents, 3 tHxatd<dydf-mpropylidnediaming agent,

the plasticizer and 10 to 30 wt % of the pig-
arg i foul i ng coa®N-Qg tiasieaptll Ad igppipydeeriat wisamings

chrome yel | ow,

bl ue. The
15 active

0 20%10 wt % of
ment . The

mar i nel8%ruct ures by

brushi ng, spraying and the |ike. The 20 preventive agent of the
invention thus Goxaneth @<4800 t(HLB>12) |ong-termeffects w th3a&tifouling

filmbeing formed with dryi ng.
Diethyleneglycol monomethyl ether

Formulation 4 (Table 2, Example 7)

Dodecyldimethylamine

10 N-Coconut alkyl-dipropylenetriamine

Acetic acid
Isopropyl alcohol
Water
Formulation 5 (Table 2, Example 8)
15 ﬁ-Beef talloﬁ alkyl-dimethylamine
N—Dodecyl-tripropylenetetraamine
Lact;c acid
Toxanon P-900
Diethyleneglycol monomethyl ether
20 Formulation 6 (Table 2, Example 9)
N-Oleyl~propylenediamine

Didodecylmethylamine

N-Coconut alkyl-dipropylenetriamine

Acetic acid

25 Toxanon P-900

40%

25%

5%
10%
10%

50%

5%

- 25%
23%
7%

40%

10%

10%
4%
2%-

18%



The antifouling active ingredients of the invention may be
optionally used as a mxture with a known antifouling 25 agent such as
copper napht henate, copper ol eate, dinethyl-

_ di t hi ocarbamate, tetraethd uram di sul fide, zinc pyrithione,
2,3-dichloro-N-(2',6"-di et hyl phenyl ) nal ei m de and 4, 5-di -

chl oro-2-n-octylisothiazolin-3-one. The nmet hod of preventing
adhesi on of mar Phetbydenegdycold monomexdydr ¢ithgxn o t he i nventdth is as
menti oned above. In the nmethod of the invention, the

above- descFppmglation 7 (Febilee 2i,n@xeddpdet 40)when si nul t aneously added, are
nor e easily used in a single formation, but the effects are the
same when t hey HrBeséparadilelwy aldgddN,M-dd.si(i3-aminamymyl ionine t A are
preferably prepared into a formation suitable for use as descri bed
above. Soybeahnafthylddmedsthydamime i nventi on, the addition a¥ount of

the active ingredients nay vary dependi ng on the objective
seawat er syst en¥-Obtiadesylstalilpropylleneitetiraamianeconcentra- 15 10%i on of
about 0.001 to about 0.2ng/L of seawater, preferably
Toxanon P-900 ' 25%
Diethylene glycol monomethyl ether ‘ 52%
Formulation Example 8 (Table 3, Comparative Example 2)
N-Beef tallow alkyl-N,N-bis(3-aminopropyl)amine 20%
10 Toxanon P-900 20%

Diethyleneglycol monomethyl ether 60%

Test Example 1

(Test on preventive effects against adhesion in a sea-
water system)

15 Seawater was pumped with a submersible pump from a sea-
water coﬂéuit in an iron manufacturing factory where serpu-
lidae, caused a lot of trouble, and was passed in one direc-
tion through model passageways of PVC (polyvinyl chloride)
tube with inner diameters of 65mm and lengths of 2m with

20 -+ test nets put therein (at a flow rate of 2 tons/hour) for 40
days in the adhering season of serpulidae. Into the pas-
sageways, each the formulaﬁion prepared, as the above men-
tioned were poured with chemical pumps. Then the number of

serpulidae and other organisms which adhered was counted.



about 0.003 to about O.1ng/L. The active ingredients, when

used for a cooling sea- wat er systemin particular, are poured for
12 to 24 hours per day in the above addition anbunt with respect
toaflow 20 rate of seawater, w2flh good effects. The addition anount
may slightly vary according to states of the sea water, and S
preferably increased when a | ot of serpulidae grow However, the

concent r at FBR P jesteds aemise s and arepgheye in Tableg kitQiént in any
condition, and the concentration exceeding

17 the |i keblesndt andefdear@ thepmagh kv i FHHEM of ToM T @b Augrgk

poi nt of view. In the method of the invention, ather known
antifoul i ngn 38§84 andayrald ass e ansh ek Hgre dEhg reeswiks yrerting pfgom June
18 _ The present invention will be hereinafter described in

to August in 1995), wherein the following symbols denote

5 respective chemicals:

(1) Compounds of the sub-formula (I')

I‘'-a : N-Dodecyl-propylenediamine

i'—b : N-Hexadecyl-~propylenediamine

I'-c : N-Octadecyl-propylenediamine
10 I'-d : N-Oleyl-propylenediamine

I'-e : N—Cocoﬁut alkyl-propylenediamine

I'-f : N-Beef tallow alkyl-propylenediamine

I’'-g : N-Hardened beef tallow alkyl-propylenediamine

f’-h : N-Beef tallow alkyl-N,N-bis(3—amin6propyl)amine
15 I‘'-i_: N-Hardened beef tallow alkyl-N,N-bis

(3-aminopropyl )amine
I‘~j : N-Soybean alkyl-N,N-bis(3-aminopropyljamine
I'-k : N-Oleyl-N,N-bis(3-aminopropyl)amine

(2)'Compounds of the sub-formula (I)

20 I"-a : Dodecyldimethylamine
I"-b : Oleyldimethylamine
I"-c : Soybean alkyl dimethylamine
I"~-d : Beef tallow alkyl dimethylamine
I"-e : Didodecylmethylamine

T IR



detail with reference to the follow ng formul ati on exanpl es, | t est

exanpl es and conparative exanples, but these exanples are not to
be construed to limt the scope of the invention. 5 Formul ati on
Exanpl es The fornul atiorg of the invention were made into
enul - sion or water-soluble type. For the emul sion type, the

am ne conpounds were dissolved in isopropyl alcohol, to whi ch
Toxanon P-900 (Tt adenaffeturdesyddexasidyln@giyol adniegre 10 | nd., Ltd.
Japan, nonionic and anionic surfactant HLB>12) was added for

enul si fyi ng3) F6pmphendst ef- ddieuflcemuipe, (e am ne conpounds were
equi nol ecul arly reacted with hydro- chloric acid, acetic acid or

ot her organi c adildat 0 NelOntadecyl-ddpuepisldrgtmd aniron. 15 Formul ati on
1 (Table 1, Exanple 1) N- Coconut al kyl - propyl enedi am ne

15% II-N BedFCosmionmb &l Iyt l-idii goraypyl emet et araione ne 15%

Hydrochl oric acid ' 9% | sopr opyl

al cghol II-c : N-Dodecyl-trifidpy?llenetetraamindt er

51% Formul ation 2 (Table 1, Exanple 2) N- Beef tallow
al kyl - propyl eneditadi ne N~-Octadecyd5%ripropylenetetraamine '

N-A eyl -tripropyl enetetraam ne . 5%
L II-e : N-Oleyl-tripropylenetetraamine

II-f : N-Beef tallow alkyl-tripropylenetetraamine

L1}

ITI-g N-Beef tallow alkyl-tetrapropylenepentaamine

10 II-h

N-Tetradecyl-tetrapropylenepentaamine
II-i : N—Hexadecyl-tripropylenetetraamine
IT-j : N-Beef tallow alkyl-dipropylenetriamine
(4) Other component

III-a : Zinc dimethyldithiocarbamate



Acetic acid 2.5%

19 Toxanon P-900 (HLB>12) 25%
Di et hyl enegl ycol nononet hyl et her 42. 5% Forrmul ation 3
(Tabl e 1, Exanple 3) N- Hexadecyl - pr opyl enedi am ne
20% 5 N- Cct adecyl - di pr opgBenetri am ne 10%
Toxanon P-98bB1&HLB>12) 30%
Di et hyl enegl ycol nononet hyl et her 40% Formul ati on 4
(Table 2, Exany ‘? ?) mﬁlr"‘yl et :"Ty'rqllillt:
25% 10. # [N-@oconut al kyl Hdi propyl enefjri am he 5%
Acetic acid L 8 & o o o (10% o o | sopr opyl
al cohol 2 2 - 10% Vat pr
50% Far@nl aBi on 5{(Table|2, Exgnple 8) 15 "N Beef tallow
al kyl - di net hyl gmme—g % - .
N- Dodecyl -tri pr Q@) I@ﬁetﬂt’é‘ hanmi, ne ' ' 25% ' ' Lactic
aci d ol SEuZE 23% :
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Toxanon P-900 7%

Di et hyl enegl ycol nononet hyl et her 40% 20 Fornmul ation 6
(Tabl e 2, Exanple 9) N- A eyl - propyl enedi am ne
10% Di dodecyl net hyl ani44e 10%
N- Coconut aI_kXI -di propyl enetri am ne 4% Acetic
aci d Table 2 2% 25 Toxanon P- 900
18% 20 _
Di et hyl enegl Xcuo nononet hyl _ether 56% Formul ation 7
(Table 2, Exaiple $0) N- Beef tlal | ow
al kyl - N, N- bi ﬂ;gﬁr; anﬁno’ﬁrooyla anf ne {10%o | o Soybean
al kyl di met hylt&rf nes ™ 3% 5
N- Cct adecyl - § & pr oﬁyl enef et raajm ne 10%
Toxanon P-900 < 25%
D et hyl ene gl ‘ol b r{ﬁ@ hyi ek her J 1 52% 1 For mul ati on
Exanpl e 8 (Tagq @g‘acgnap ar ati ve Exanpl e 2) N- Begf tallow
al kyl - N, N- bi §(Brafnppropytranne—pR6%—16- Foxatrotrr P- 900
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Di et hyl enegl ycol nononet hyl ether 60% Test

Exanple 1 (Test on preventive effects agai nst adhesion in a
sea- wat er system) 15 Seawat er was punped with a
subnersi bl e punp froma sea- 25wat er conduit in an iron
manuf acturi ng factory where serpu- | i dae, caused a | ot of trouble,
and was p#Asbée Bn one direc- tion through nodel passageways of PVC
(pol yvi nyl chl ori de tube with inner dianeters of 65mm and | engths
of 2mwith 20 tes$t npets pu[ thdreijn (jat pa f owlrate of 2 tons/hour)
for 40 dayg iin ©he . adhey nd sdason.of «setpll i dae. Into the pas-
sageways, each the jaifqul & i &b pJeparjed,| dsf thg—abov¢ nen- tioned
were poured with cher ¢al Zpunps.| Then tge nunber  of ser pul i dae
and ot her organi sns| WhijchYadher ed wad count led.
21 The i nject ed-cchem,_\cals gnd jare|l shpwnlin}Tables 1 to 4
(Tables 1 and 3 are ﬁw gmu g l estijng |f FopIbRe] &0 | August I n
1994 and Tables 2 a1w4l|§ment31 Fesuljts ftesting ffomJune to
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5 respecti ve chem cal s: (1) Corrpounds of the sub-fornula

(r) I'-a : N-Dodecyl - propyl enedi am ne l'-b :
N- Hexadecyl - pr opyl enedi am ne l'-c : '
N-Octadecyl propyl enedi am ne 10 26 I'-d : N-Q eyl -propyl enedi an ne
' -e : gﬂut al kyl - propyl enedi ani ne I"-f : N-Beef tallow
al kyl - prop PeA&di‘an ne |'-g : N-Hardened beef tallow
al kyl - propyl enedi am pe I -h . '\Lﬁgni tallow
al kyl - N, N- bi s( 3-am nD|:55‘r pyh,) am ng 15 [ N- Har déned beef
tall ow aI Kyl -N, N-bi s n wn | of 3mam,ﬂ )Q;(bp,yl ) b he
I'-j : N-Soybean al k) I"* Nn,blg‘l(3-a‘rﬁ ngpr dp¥l) an ne - ' -k :
N- O eyl - N, N bi s(3-an r@) ro@yl)am ne (2 OorrpOunds of |t he
sub-formula (I") 20| % 1"la_;: |Dodecyl di het hyl &ni ne
|"-b : O eyldinethyl anj ne -ﬁ — II'-c| : PBoybean al kyl d¢inethylam ne
|"-d : Beef tallow alkyl gigne%]gl afing = |~ |~ | =~ ]'-e | o
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22 |"-f : Tetradecyl hexadecyl net hyI am ne (3)
Conmpounds of the formula (I1) Il1-a

N- Cct adecyl - di propyl enetri am ne [1-b : N Coconut

al kyl - di propyl enetriamne 5 211 -c

N- Dodecyl -tri propyl enet et raam ne [1-d :

N Cct adecyl £ 1= et r aani ne Il-e

N-QO eyl -tripropyl enetetraani ne [1-f : N-Beef tall ow

al kyl -tri propyl eREPBY thgniahove test resulysy, gfom%T!?éjefustealcP%the com-
aIkyI-tetrapropyIenepentaan1ne
N- Tet r adecyPou8 r&ﬁr&ﬁ?léﬁﬁﬂﬁﬂﬁ%%%@ﬁé(l ) and/or ‘thg gompound of the

N-Hexadecyl -t ri propyl enet et r aam ne [1-j : N-Beef tall ow
al kyl - di pr ofybekermuda dd") with the Wu%rﬁfoﬁé?ﬂ formula (II) ¥a$.g
Zi nc dlneth¥ld|th|ocarbanate 23 Table 1

5 ound to have a synergistic effect (see Ex. ‘Nos. 1 to 11)

against prevention of serpulidae adhesion,-while single use
of the individual compound did not exhibit effects against

serpulidae (see Comp. Ex. Nos. 1 to 14).

Test Example 2

10 (Test on preventive effects against adhesion to fishing
nets)

Culture nets made of polyethylene (100 strings, 5
knots, 40cm x 60cm) were used as test nets. Antifouling -
agents for fishing nets were prepared at the mixing ratios

15 shown in Table 5 to 7. The test nets were dipped into each
of the antifouling agents to allow the agents to stick
thereto, and then air-dried for 3 days. The test nets were
then hung at a depth of 1.0 to 1.5m from the surface of the
sea from raft in Houzaura Bay,_Mie Prefecture, Japan for 3

20 months from May through July. At the end of the period, the

| antifouling effects against serpulidae and other adherent
organisms were observed. The results are shown in Table 8,
wherein shown are the weight (wet weight) of adhering organ-
isms and percentage by weight of the individual adhering

25 organisms.



25 Table 3

2 [err]

24 Tabl e
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26 Table 4 [err]
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27 Consi derati on From t he above test results,

conbi ned use of the com pound of the sub-formular (1') and/or the
conmpound of the sub-formula (1") with the conpound of the fornula
(I'r) was 5 found to have a syne3gistic effect (see Ex. Nos. 1 to 11)
agai nst prevention of serpulidae adhesion, while single use of the
i ndi vi dual ®admduhd did not exhibit effects against serpul i dae
(see Conp. Ex. Nos. 1 to 14). Test Exanple 2 10 (Test
on preventive effects aln tod(:l:lsne not chlshbnlgo s lg et J)
Culture nets made lof pdl yet hyhanz [(200Sst 8 ngs= b2 | 2 | 3 krots, 40cm x
60cn) were used as| teflp nets. Antl'rolul | ng agénts for}lfishing nets
were prepared at the phii ng|natiess mlSm n ShewWnw Nwlglde p 4t 7. The
test nets were dipped| thto ¢ath ™ | * of t|h€ pfit | fdulY ng| agénts to all ow
the agents to stick [ X thergto.j and thein ajr-dried fof 3ldays. The
test nets were & 1 hem Syng Jat Fa“’d gh pf 1¥Ojto|¥5n] fromthe
surface of the A sealfrgmrjaft] i n{ Houzjaurh Bay, {M e Prefecture,
Japan for 3 20 “m)hg frgm Nay thr bugh Pul y. | At {the gndjof the
period, the o~ 5::«-4 n |n|lnln n | v | n i
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antifouling effects agai nst serpulidae and ot her adherent

organi sns were observed. The results are shown in Tabl e 8, wher ei n
shown are the weight (wet weight) of adhering organ- i snms and
percent age by weight of the individuaBladhering 25 or gani ss.
28 Table 5 '

Table 8

Adhering organisms after 3 months: |Wet weight (g)
percentage (%) of adhering
- matters after
Serpulidae|Barnacles|Blue Polyzoa|3 months
) 1 Mussels
1’ 0 0 0 0 10
27 0 0 0 0 10
3’ 0 0 0 0 10
4+ 0 0 0 0 i0
3 -
~| 5’ 0] 0 0 0 10
g
g 6’ 0 0 0 0 10
4] .
7' 0 0 0 0 10
g 0 0 0 0 10
9r 0 0 0 0 10
10¢ 0 0 0 0 10
1 60 20 ] 20 520
27 70 20 0 10 400
3| 3 40 30 10 20 600
2 .
§ 4 60 20 0 20 450
o
‘: 5 50 30 10 . 10 550
-E 6 60 10 0 30 390
o
Hiy 1 60 20 5 15 500
o .
§ 8- 60 20 10 10 400
g’ 70 10 - 10 10 430
10’ 60 10 10 20 2300
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10

15

20

41

32

Consideration

From the above test results, it was found that the
antifouling agents for fishing nets of the invention pre-
pared by mixing the compound 6f the sub-formula (I‘) and/or
the compound of the sub-formula (I") with the compound of
the formula (II) exhibited antifouling effects against
serpulidae for a long time more than 3 months (see Ex. Nos.
1’ to 10’), while single use of the individual compound did

not exhibit long-term effects (see Comp. Ex. Nos. 1 to 10’).

Test Example 3

(Test.on antifouling effects as antifouling coating)

Rigid PVC boards of 7cm x 20cm were used as test
boards. Antifouling paints were prepared at the mixing
ratios shown in Table 9 to 11. Each paint was applied twice
to the board in an amount from 1.5 to 2.0kg/m2. The test
boards were then hung at a depth of 1.0 to 1.5m from the
surface of the sea from raft in Houzaura Bay, Mie Prefec-
ture, Japan for a year from May. After 6 months and 12
months from the hanging, the antifouling effect against
serpulidae and other adherent organisms was observed. The
results are shown in Tables 12 and 13, wherein shown are the
weight (wet weight) of adhering organisms and percentage by

weight of individual adhering organisms.



Wet wei ght

[err]

30 Table 7
33

Adhering organisns after 3 nonths:.

[err]

Table 9

29 Table 6
31 Table 8
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percentage (% of adhering

matters after Ser pul i dae Barnacl es Bl ue Pol yzoa 3 nont hs
Mussel s 32 Consi derati on
Fromthe above test results, it was fd4nd that the antifouling
agents for fishing nets of the invention pre- pared by m xing the
conpound ofradiee sub-fornula (1) and/or 5 t he conpound of the
sub-forrmula (1") with the conpound the faormila (11) exhibited
antifouling effects a@msi p=4 @rpulida@for al8ng tige nore than 3
months (see Ex. Ngs. T toll10*) Whil&sinl t he
I ndi vi dual conpound did o not exhibift | eng-t Brm%ffects (see Conp.
Ex. Nos. 1 to 10'). ﬁ Test pxdplefs © (Tdst on
antifouling effect]s 4 tH-ou-ng-—fHeating Ri-gHd PVC boar ds
of 7cm x 20cm wer 4 u<§e‘as t esin bgardsn Antifouling paints were
prepared at the mjxi fg- at-os—shownr—+—Fable—9-+te—31] Each paint
was applied tw ce 1‘>§gﬁ to the board in gn amountjfrom 1.5 tlo
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ture,

nonths fromthe

serpul i dae and ot her
i n Tabl es

results are shown
wei ght (wet weight) of adhering
adheri ng

Me Prefec-
i ndi vi dual

20
wei ght of

6 nonths and 12
The3s

I n Houzaura Bay,

wherein shown are the
organi sns and percentage by

the antifouling effect against
organi sns. Table 11

Japan for a year from May. After
adherent organi sns was observed.

surface of the sea fromraft

hangi ng,
12 and 13,
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36 Table 12

Table 11 [err]
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34 Table 10
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Table 12
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From t he above test
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Tabl e 13
antifouling agents of the invention prepared by

conpound of the su
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Consi derati on

found that the
m xi ng the

t he

sub-formula (1") with the conpound of the fornmula (11) exhib-

Table 13
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Ited antifouling effects against serpulidae for a long tine nor e

than 6 nonths (see Ex. Nos. 1" to 10"), while single use of the

i ndi vi dual conpound did not exhibit long-term effects (see Conp.
Ex. Nos. 1" to 10"). 10 The antifouling agent for cooling
seawat er systens and fishing nets and antifouling paint according
to the inven- tion can efficienily avoid danmage caused by marine
adher ent organi sns, especially ™y serpulidae, for a long tine nore
than 12 months, :seration 1. A preventive agent against
adhesi on of “@ mar e or gan- I sm conpri si ng: at | east

one ami ne. conpoung. LeRnESRLSTe Peb o LOIRY, 1R was Folhd I Aid):
antifouling agents of the invention prepared by mixing the
compound of the sub-formula (I‘’) and/or the compound of the
5 sub-formula. (I") with the compound of the formula (II) exhib-
ited antifouling effects against serpulidae for a long time
more than 6 months ksee Ex. Nos. 1" to 10"), while single

use of the individual compound did not exhibit long-term

effects (see Comp. Ex. Nos. 1" to 10").

10 The antifouling agent for cooling seawater éystems and
fishing nets and antifouling paint according to the inven-
tion can efficiently avoid damage caused by marine adherent
organisms, especially by serpulidae, for a long time more

than 12 months.

-



, Wherein Ris a (Jerr] saturated or unsaturated ali- phatic
hydr ocarbon group, R err] is hydrogen atom am nopropyl, a (Jerr]
saturated aliphatic hydrocarbon or Clerr] unsaturat ' hat'c
hydrocarbon group, R2 is aminopropyl, adjerr] satu-

al i phatic hydrocarbon or Clerr] unsaturated aliphati ,"’"”J m uﬂlﬂﬂar bon
group, provided that Rlerr] is hydrogen atom or group

when R2 is #atoproiAaigiefipiSor a salt t hereof | and

at | east one N-al kyI pol yam ne conpound represented by the
following formula (I1): [err] (rr)

wherein Rid-a qﬁyﬁqegﬁﬂtﬁ%@e%9%¢tuﬂ%@%ﬁﬁﬁtééhaﬁion of a margpgt pggan-
hydrocarbon group and n is an integer from2 to 4, or 20 a salt
thereof in &STHANMRATTiMII to 9 parts by weight to one part by

wei ght of the conpound (I). 40
2. A preventive algeirasiyonetantihe ssonpepnd paprasestgdnby the follow-

5 ing formula (I):

rl
R—-I!I—Rz )
. wherein R is a Cg_5, saturated or unsaturated ali-
phatic hydrocarbon group, Rl is hydrogen atom, aminopropyl,
a Cj_po saturated aliphatic hydrocarbon or C,_59 unsaturated
10 aliphatic hydrocarbon group, R? is aminopropyl, a C;_g satu-
rated aliphatic hydrocarbon or Cy_g unsaturafed aliphatic
hydrdcarbon group, provided that Rl is hydrogen atom or
aminopropyl group when R? is aminopropyl group, or a salt
thereof;wand
15 : at least one N-alkyl polyamine compound represented by

the following formula (IX):
R-[NH(CHy)31,-NH, (1I)

, Wwherein R is a Cg_jo saturated or unsaturated ali-
phatic hydrocarbon group and n is an integer from 2 to 4, or
20 a salt thereof in an amount of 0.1 to 9 parts by weight to

one part by weight of the compound (I).



I smaccording to claim1 in which the am ne conmpound of the
formula (1) is represented by the follow ng sub-for (r)

[err] , wherein Ris the sane as defined i “ nt ““L
and R is hydrogen atom or am nopropyl group. [I“ “u m
agent agai nst adhesion of a marine organ- ' |sn1accGrang“t§ clfaim1

I n which the am ne conpound of the 10 40 f or ul a (I) i's represented by
the foll ow ng sub-fornul a [err] wherein Ris the sanme
as defined i 1he#cﬁ¥ﬁ1‘r%n%+ye agent agaRaSFsasheFéPP] od 5 Py S QAT ¢
hydrocar bon or errg unsat urated_ aliphatic hydrocarbon roup, and
Rlerr] is a CGs%3ccording toaelpimedy bPth&FPCtH9dPH%§FbGﬁm@° gt
unsaturated aliphat - ¢ hydrocarbon grou 4. A
preventive ade¥Mbkhi 0k} hﬂhé@?ﬁﬁséﬂtadnﬁYlﬁbeofsgADWlng sub-formula

(I7):

R’
I (1)
5 R—N - (CH2)3 —NHz

; wherein R is the same as defined in the formula (I)

and R’ is hydrogen atom or aminopropyl group.

3. A preventive agent against adhesion of a marine organ-

ism according to claim 1 in which the amine compound of the

10 . formula (I) is represented by the following sub-~formula
(I"):
Ry _
. o (I")
R'— N — Rp

r wherein R is the same as defined in the formula (I);
Ry is a Cj_p9 saturated aliphatic hydrocarbon or C,_59
L5 unsaturated aliphatic hydrocarbon group, and R, is a C;_g
saturated aliphatic hydrocarbon or C;_g unsaturated aliphat-

ic hydrocarbon group.

4, A preventive agent against adhesion of a marine organ-
ism according to claim 1 in which the amine compound of the

0 formula (I) includes at least one compound represented by



I smaccording to claim1 in which the am ne conpound of the O formul a
(1) includes at | east one conpound represented by _ the
sub-formula (1') and at |east one of the conpound represented b

the sub-fornula (1") at a weight ratio from :ﬂ H"

5. A preventive agent agai nst adhesi on of mari ne ”!I(m m” ?"’””m sm
according to claiml1l in which the (err] saturated or uhsdt ur at ed
al i phati c hydrocarbon group represented by Ris octyl, decyl,
dodecyl, tetradenyl, hexadecyl, octadecyl, ol eyl , coconut aIkyI;

beef tail ow atkal subafeeﬁadabqqf') and at ledldtowral kyd tHe SEORSRIndS Ky! .
10 - 6. A preventive agent agai nst adhesion of a nmarine organ-

i sm accordi ngrbgrebahted by WhieC BublgoChtial (&at)uraai e wel% ht raéld ph.%ﬂnc
hydr ocar bon group represenfed by Rl is nethyl, , propyl,
butyl, pentyl;.hgxyb, 1864yl ., decyl, dodecyl, tetradecyl
hexadecyl, octadecyl, coconut aIkyI. beef tallow

5. A preventive agent against adhesion of a marine orgah-
5 ism according to claim 1 in which the Cg_jo saturated or
unsaturated aliphatic hydrocarbon group represented by R is
octyl, decyl, dodecyl, tetradenyl, hexadecyl, octadecyl,
oleyl, coconut alkyl, beef tallow alkyl, hardened beef

tallow alkyl or soybean alkyl.

10 6. A preventive agent against adhesion of a marine organ-
ism according to claim 1 in thch the C;_59 saturated
aliphatic hydrocarbon group represented by Rl is methyl,
ethyl, propyl, butyl, pentyl, hexyl, octyl, decyl, dodecyl,
tetradecyl, hexadecyl, octadecyl, coconut alkyl, beef tallow

15 alkyl, hardened beef tallow alkyl or soybean alkyl.

7. A preventive agent against adhesion of a marine organ-
ism according to claim 1 in which the C,5_59 unsaturated
aliphatic hydrocarbon group represented by RL is myristeyl,
palmiteyl, oleyl, liholeyl, coconut alkyl, beef tallow

20 alkyl, hardened beef tallow alkyl or soybean alkyl.

8. .A preventive agent against adhesion of a marine organ-

ism according to claim’ 1l in which the amine compound of the



15 al kyl, hardened beef tallow al kyl or soybean al kyl . A
preventive agent agai nst adhesion of a nmarine organ- sm accor di ng

toclaim1 in which the (Jerr] unsaturated al i phat | hmon
group represented by RL is nyristeyl, pal m tg&‘\“ﬁ‘\ g \‘ yl,
L

coconut al kyl, beef tallow 20 al kyl, hardened beek wwal Ryl " or-
soybean al kyl . 8. A preventive &gent agai nst adhesion of a

mari ne organ- ismaccording to claim1 in which the anm ne conpound
of the sub-formula (BUP-{i9rmuiiedéty)-psoplyedeaybmpheny Nehestiadcya.
N- hexadecyl - propyl enedi am ne, N octadecyl - propyl enedi am ne,

N-ol eyl - pro- propylendyianesé AniihéctMEO¢DAPopy khepiamiheneti-aleRd ~pro-

N beef tall ow al kyl - propyl enedi am ne, N-hardened beef tallow al kyl -

S propy! gRectpdd itk pericéebhew &likyl:EHle?D.éh@diamine, N-beef
y -

am nopropyl )am ne, N hardened beef tallow al N, N- bi s( 3-

am nopropy!l ) afd 1w N BeyResFogy kéhedli AinDh & ( 3naRh PABHBAY bkef tallow ANKRA -OF
N- ol eyl - N, N- bi s( 3-amt nopr opyl ) am ne.

5 propylenediamine, N-beef tallow alkyl-N,N-bis(3-
aminopropyl)amine, N-hardened beef tallow alkyl-N,N-bis(3-
aminopropyl)amine, N-soybean alkyl-N,N-bis(3-aminopropyl)-

amine or N-oleyl-N,N-bis(3-aminopropyl)amine.

9. A preventi#e agent against adhesion of a marine organ-
10 ism according to claim 1 in which the amine compound of the
sub-formula (I") is dodecyldimethylamine, oleyldimethyl-
aminé, soybean alkyl dimethylamine,'beef tallow alkyl di-
methylamine, didodecylmethylamine or tetradecylhexadecyl-

methylamine.

15 10. A preventive agent against adhesion of a marine organ-
ism according to claim 1 in which the amine compound (II) is
N-octadecyl-dipropylenetriam;ne, N-coconut alkyl-dipropyl-
enetriamine, N-dodecyl-tripropylenetetraamine, N-dodecyl-
tripropylenetetraaﬁine, N—octadecyl—tripropylenétetraamine,

20 N-oleyl~tripropylenetetraamine, N-beef tallow alkyl-
tripropylenetetraamine, N-beef tallow alkyl-tetrapropylene-
pentaamine, N-tetradecyl~tetr§propylenepentaamine, N-
hexadecyl-tripropylenetetraamine or N-beef tallow alkyl-

dipropylenetriamine.



9. A preventive agent agai nst adhesion of a marine organ- 10 °~ ism

according to claim1 in which the am ne conpound of thé“‘“‘-~§~sgglig%ﬂg!a
(I'") is dodecyl di met hyl am ne, ol eyl di net hyl - anj oybean al Ky

di mret hyl am ne, beef tallow al kyl di- met hyl am mm,ljz(’]mmmfl

di dodecyl nmet hyl am ne or tetradecyl hexadecyj, met art, e jH"I

10. A preventive agent agai nst adhesion of a marine organ- *ism

according to claim1 in which the am ne conmpound (I1) is

N- oct adecyl - di propyl enetri am ne, N-coconut al kyl -di propyl - ]
enetrianine,1&Pdo§e@§ﬁWPP¢ﬁW@p$B§ﬁ§téﬂﬁaaﬁquﬁ hegfge 4 -2 marine organ-
tripropyl enetetraam ne, N-octadecyl-tripropyl enetetraamne, 20

‘N-ol eyl -t ripl&pyRreFOrSingafonelagmdefin ahigh 4hg |marine organism is
tripropyl enetetraam ne, N-beef.tallow al kyl-tetrapropyl ene-

pent aam ne, RerpLldide@®yl -tetrapropyl enepent aani ne, N-
hexadecyl -tri propyl enetetraam ne or N-beef tallow al kyl -

di propyl enetri am ne. : 43
12. A method of preventing adhesion of a marine organism

5 ‘ comprising a simultaneous or separate addition to an objec-
tive seawater system of at least one amine compound repre-
sented by the formula (I) as defined in claim 1 or a salt
thereof and at least one N-alkyl polyamine compound repre-
sented by the formula (II) as defined in claim 1 or a salt

10 thereof at a concentration of 0.001 to 0.2mng/L of seawater

as the active ingredient.



il. A preventive agent agai nst adhesion of a marine organ s
according to claim1 in which the marine organismis serpulidae.
12. A nethod of preventing adhesion of a marine organism 5 : . . conprising
~a simultaneous or separate addition to an objec- - tive seawater
system of at Il east one am ne conpound repr@g sented by the formula
(I') as defined in claiml1l or a salt t hereof and at | east one

N-al kyl pol yaﬁrwn@(bv?@aadts.agaﬁxst Adhesion sEMexlineyOtrdenifes rinbl aMgthbds as

defined in cl 8f FfreveRtings Speh iontgfoMepineaPrganigneent rati on of 0.001 to

0.2ng/ L of seawater as the active ingredient.

ABSTRACT OF THE DISCLOSURE

A preventive agent against adhesion of a marine organ-
ism comprising: at least one amine compound represented by
the following formula (I):

rl

: (1)
5 R — N — R?

+ wherein R is a Cg_99 saturated or unéaturated aliphatic
hydrocarbon group, Rl is hydrogen atom, aminopropyl, a Ci-22
saturated aliphatic hydrocarbon or C,_j9 unsaturated
aliphatic hydrocarbon group, R? is aminopropyl, a Cy_g

10 saturated aliphatic. hydrocarbon or Cz_g unsaturated
aliphatic hydrocarbbn group, provided that Rl is hydrogen
atom or aminoprdpyl group when R? is represents aminopropyl
group, or a salt thereof; and at 1east_one N-alkyl polyamine

compound represented by the following formula (II):
15 R-[NH(CH5)3],~NH, (1I)

: Wwherein R is a Cg_5, saturated or unsaturated ali-
phatic hydrocarbon group and n is an integer from 2 to 4, or
a salt thereof in an amount of 0.1 to 9 parts by weight to

one part by weight of the compound (I).



