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COMBI NATI ONS OF
4- BROVO- 2- (4- CHLOROPHENYL) - 5- ( TRI FLUOROMETHYL) -

waQ bhoPMBRALE- 3- CARBON | TRILE AND METAL COVPOUNDECT/@80101/050927

The present invention relatkes to conbi nations of

4- br ono- 2- (4-chl oro-phenyl)- 5-(trifluoronethyl)-1

H pyrrol e-3-carbonitrile, or a salt thereof, and

copper or zinc conmpounds which provide an inproved

P CONBINATIONS Gt 4 - BRIV O - (4F OH LOR® POENVLI) S RIMIW@ROMETHYL)-
particul ar i i | t

Compos t | 6heYBENEETE RSN EHER ARPAE LA EnFounDs

4-br onp- 2- (4-chl orophenyl )-5-(trifluoronethyl)-1

H pyrrol e- 3- carbonitrile, or a salt thereof, t oget her

}f?éd‘l]o"lﬂg‘b’re { ﬁvgr%ﬂ%lggi téb&ﬁubrﬁgfﬁ?{%%q réﬁb%@%lo CRI-phenyI)-

om Cu yrithione,

GoftstyoronatiayD- H@Wole Sersesniliies phasal of1 316l Capper of zirc

RYripb bhd@\ehich rdvﬁ)%%QHchﬁ/eB P@&@éth@@ﬁfécﬁé@aﬁs@ﬂiud@ drganisms.
ner qi st etfect ai nst crut ] sms _and .t he
1S prRHlad The RirsetnwLop fiates I exprbRioRa compasiag &
agaibimstion ot bmgnaazg&nhlsrtmheﬁ;ﬂpﬂa}lﬂmdrorl'rnathyr)d\M-memle-S-

f e '

SRR O d 0 BB, R8P s one or meye gonperprsing cqmpounds
I9ejegteddiom g@r(@'@(ﬁﬂl't 5, |CFLéSth@amaﬁMtltéronee@&@I&dCu@OasZnO
m@ozﬁgbﬁm?ﬁd%nazme@gﬁm.o% %'r@§pe%ﬂ\?8°&’d shised f%g]s\ﬁdea

ro per pyrlt I one,
@M@g@stlc zﬂf@t ag@,l@?tjoulmgrmlsm%p%me usg@f these compositions for

Pydtetthgangtefidie bghinafib@mgropdfiisregl to as a conponent
1), has a synergistic effect on the control of

it % B RN o iR e A BlsRten SEL bieBiraidictypro-prenyi)-s

s{teﬂflt;d)rememyl offH-pywrudle B@adcrogmanles(hesremaftertrefesnedﬂaae cofpament I) and

SUBERor I (R peclol ol R0 SAOHE CusKl, By pyrtione

U GU P £ ¥ B8R, Zq_@@gg]neb and zinc pyrithione ( herelnafter referred
40 BE Qr&n%oﬁéntqm HHS%O@%@?:@I th%ﬂ@&tr dnﬁhé%ﬁ?t?@bhbb'u)n‘%glcir al}largs As

g&/r rol carbonitri|l di scl osed P-
U5 E%rﬁfr}* o‘Fqnitrﬁb I Ingd é%'”cﬁgfa deiBRivtign g aifgehpgient or settlement of
rf@plhg%ajdneﬁnsbm théleurfauan?iﬂ laA objelcf) Hitddenfvaof Tékbing 6Eyanisms that are

B IE I AP B S REgh PSR PYIn g iR RS

H-pyrrole 3-carbonitrile in antifoul ant conpositions

r r
E@(ﬁ(ﬁahn?f ?rﬁg%git @9}16@%@3@ éA'gﬁfﬁfor&H {E{jﬁsﬁxgo% éjEQrbBﬁ’itrlle is
st i P-dutitasdor WrG@F@HMB%PSdl emaround can be
GeprRsEAEd BY heQbrndul®F OMD- 2- (4- chl or ophenyl ) -

Br. CN

oL 0

||_| Cl

[0004] EP-0,746,979 describes the use of 4-bromo-2-(4-chlorophenyl)-5-(trifluoro-
methyl)-1H-pyrrole-3-carbonitrile in antifoulant compositions which are applied to
underwater surfaces in order to prevent the attachment of fouling organisms to said
underwater surfaces. WO-03/039256 discloses combinations of 4-bromo-2-(4-chloro-
phenyl)-5-(trifluoro-methyl)-1 H-pyrrole-3-carbonitrile with bethoxazin, DCOIT,
tolylfluanid and dichlofluanid for protecting materials against fouling organisms.
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5-(trifluoro-nmethyl)-1 H pyrrole-3-carbonitrile with

bet hoxazin, DCO T, tolylfluanid and dichl of |l uanid for
w@e@vmegtiTng materi al s agai nst foul i ng or gani snBCT/@BH5]/050927

The copper and zinc conpourtls, also referred to as

conmponents (1), are the following : - conponent

(I'l-a) : Cu20 or copper (I) oxide; - conponent (II-Db)

. Cu(OH)2 or copper (I1) hydroxide; - conponent (lI-c)

CuSO4 or copper (I1) sulfate; - conponent (II-d) :

E@(&%ﬁ L e LI | é;g%r%ﬂg z'in% c%nﬁ%’)ﬂpése)éls%frle%ﬂgﬂgééé %}’mponents (.II), are the

ecule
pheltowiiregLil ar Cu+ or CuZ+ thereby form ng (

0,S CAS
154581%@%%&% %u%;ké%ﬁ%}g Q{]aéo ) copper (
CBV\OPeﬁrHé R bRt )@osyomélgrhyg@@ei 4915.37-8): -

Corébﬁﬁsﬂént((luc) eb:us BEdppR mcggpg@ t hi ocyanate -
CO onen

SBfent (il §°ppezn%qﬁlpn%fsr?c BfRoig Lot 0 pisihisREnt
(I | -h) : ZnCl 2 oroleutes withl Goppérl ligainds ;in particutpodener Cu2+, thereby
[ - . ZnSO4
gl I Jlg : 2|nneb or mq;kq @PL&(P&K @%gfflgme Fég{cggé)gﬁ%actog er (CAS
and - conponent 1$4392-30-8) erhhft(1'ﬂily¢f0?<h26d'é Ryrldmethlonato 0,5)

(bi S(1-hydr oxy. gdocrcRy ugingyonat 0-0, S) - T-4)
Zi nc. 0006% Wherever the term

"~ 4. CBF® (M2 cﬁpgpb'ﬁﬂé’%m”@o%ﬁ”?ﬁ uor omet hyl ) -1

prcbmb@entaEH@arCQcasrdrbeﬁpeabam@n@t@nent (1) is used
ant to include said

throu hout
61%889%6@ %néggém&(lll% al t form the latter
elcnmpomml(ii‘rebj ByCheacinc ¢if) aforidae base formwith an

d i se, f
ap%ﬁ%hé}‘itgllﬁc' ﬂnsépergné Qtsﬁhé"@‘s fhgoméliﬁm | gr

aC|C§§1P°ﬂeré ”ﬂyd?'ﬁﬁb 96?'[‘%ethM@ﬂ?@%@It@Pﬁ:bearﬁWG? @eom ¢

angompahént ULy ; zivdlbithiofe @raLuﬂs 1Jhkélfok§2~2@1%q)yn8|h@§1iﬂh@fd 0,5)-
aci d, phosphlnlgﬁﬁcld and or organic acids

such as, for %8¢ acetic, propanoic,
hydr oxyacetic, 2- hydroxypropanoic 2- oxopr opanoi c,

%me%ﬁerg\?er%eot%ﬂﬂeg derﬁo ZWtcﬁB?o%hgnﬁ 5-(trifluoromethyl)-1 H-
pyrrole-3-carbonitrile” or component (1) is used throughout this text, it is meant to
include said compound both in base or in salt form, the latter being obtained by
reaction of the base form with an appropriate acid. Appropriate acids comprise, for
example, inorganic acids, such as the hydrohalic acids, i.e. hydrofluoric, hydrochloric,
hydrobromic and hydroiodic, sulfuric acid, nitric acid, phosphoric acid, phosphinic acid
and the like; or organic acids, such as, for example, acetic, propanoic, hydroxyacetic,
2-hydroxypropanoic, 2-oxopropanoic, ethanedioic, propanedioic, butanedioic,
(2)-2-butenedioic, (E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic,
2-hydroxy-1,2,3-propanetricarboxylic, methanesulfonic, ethanesulfonic,
benzenesulfonic, 4-methyl-benzenesulfonic, cyclohexanesulfamic, 2-hydroxybenzoic,
4-amino-2-hydroxybenzoic and the like acids. Said component (I) may also exist in
the form of solvates, such as hydrates.

[0007] The copper and zinc compounds as components (1) may also be used in the
form of a hydrate. For instance, CuSO, is available as an anhydrous powder but also
exists in hydrated form such as e.g. CuSQO4.5H,0. ZnSQ, is commercially available
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(Z)-2-butenedi oi c, (E)-2-butenedi oic,
2- hydr oxybut anedi oi ¢, 2, 3-di hydr oxybut anedi oi c,

WQ20wyassa1xy- 1 , 2, 3- propanetri car boxyl i c, PCT/EP2007/050927

met hanesul foni ¢, et hanesul fbnic, benzenesul fonic,

4- et hyl - benzenesul foni ¢, cycl ohexanesul fam c,

2- hydr oxybenzoi c, 4-am no-2-hydroxybenzoi c and the

i ke acids. Said component (1) nay al so exist in the
footmad rrmbkryﬁrete orsuebtmsdﬂateir@tmce@:s doddifgicialh avaiapleers an

%ﬂﬂ}@rbﬂ‘{ rm O%Ha%g aZtﬁh a‘?ec{ r%s W%‘Jn%}%ngﬁllyac’rg%eant

dvhe |mbldedastharteranmmpouentpﬁtb)/\@ewsmjthrmmuamsﬁeg in
hydrated form such as e.g. CuSO4. 5H20. ZnSOM4 i s
comer cj al I%s avai | abl eboth as a nonohydrate or

h@QA8 hyPyFases oralgcs expogemhiseienidior §a §|eawrcgmae§t%ﬁre readily
o loyikeo bg anoa‘tﬁﬁ)’rgaﬂdnﬁSucﬂ] ab flyak, dtireyi, daytbrial eitrdteisnanddquatic
S [0 C n t
SRR SRRad g G Aol R AL e e
Seﬁmmbar@ﬂd@m@@t@ll@ﬁ@ﬁas‘éﬁjthﬁée hmﬂ@mrsemuémmttach to said
%UMbé&nan?ﬂIaﬁJCeadf%é Sasdisby osjel:t@ @I.rﬁ.ﬂ@h@é/ ﬂgéié‘ﬂna]lc@ment or settlement
|1 S Su

o O G Rn AR ol oot SficHire aTnd eSiR0g B Rossily

tailso&haeﬂ;endetbmaMmi mMag ldg ehiaetie thesunigcesshangpss e.g. from smooth,

Q@aﬂ%ﬁ%ﬁe?ﬂpﬁ%dﬁglrbm%ul éﬁd Hﬁ &tofhg%#mf ﬁ]%totbLe%t MRreases

ach val ue o F
bryjtle gepagit of HiesKganisms, é”%tﬂeﬁéﬁﬁ’é@ﬁts Anddbe vicwiea théfObJeCt may

Sb?t:&nt@bl@tﬂjcfﬁé&oﬁ @c@ﬂn@@rd@ngwta f@fctioh @ﬂihbrwjecoéncasystem involved
Uct ur erior u 0SSl

Tona pi P i S ueenus 2huRBFRbTate™aRe e papmon metno
@Ihaorgeﬁlngéh@attaqhmﬂn$ oifotling arparsmaisdoysttaadiagthensdaictuse to be
IPdt8Eted (WaHa cfi‘)%ﬁnd WhigkceMbrisdsh ARHcMhg @berdthe obj ect

increases by the deposit of the organrsis and their
remmants, and the vicinity of the object may becone
Qb9 udhe@omblreﬂcmﬁmmlamedﬂﬂ enhef prasdnit mventiort dve espgally suitable

i) gro%/c? ts&r'ﬁde@%? %?ts i? WS? Al aFfréJﬂ?ng H&ltgét%'tﬂfwétgﬁrodn fc%uling or

@@ﬂghrggﬂtﬁ.ﬁn\éle{“ﬁ@eﬁttqf@@@ﬁew apalying it $5\4@Slﬂfa§§ﬁ Ok plgje¢ts apy
tcbﬁfbbblﬂ&l &&ﬁplﬁiﬁd@nﬁﬂcﬁlehpﬂ téfhdmn%tcﬂmee&n‘g)bdn@n@_lgﬂplﬂtréfﬁﬂectlve
V\,hl ch conpri ses an ant.li n é 009

iR RV £ hurfisycaler bR R Bulind PigdFon ar e

espem ally suitable to protect surfaces or objects in

g@d‘ﬁ)ﬁ? ﬁ@%le“sr?%‘i@%rf%&@tcﬁﬂajeysteﬂe‘f@t r?{)arfcreogﬂlélﬂ}flg m¥toor

nt or settl enent
érﬁt%l'%mﬂf Ricssang p'&'ﬂﬂseéfngeﬂ%bﬁﬁdmw@ﬁs c!%q’fﬁr MePHY masts
BB REBoré bjl riggitlg egeipeient AAliIGP pRASER, Brifidds) piblines, fishing

rn%%[’) Sg&éé’ %allast water tanks, ship reservoirs that draw water from infested bodies
of water, recreational equipment, such as surfboards, jet skis, and water skis, and any
other object in constant or frequent contact with water.

[0011] The invention also provides a method to protect materials, in particular
surfaces or objects in frequent or constant contact with water, against fouling
organisms by applying to said objects a composition comprising an effective
antifouling amount of a combination of component (I) together with one of the
components (Il) wherein the amount of component (I) and component (Il) are in
respective proportions to provide a synergistic effect against fouling organisms.
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proportions to provide a synergistic effect against
fouling organisns. [001 0] Exanples of said surfaces

woeoochpscts are for instance, shiphulls, harboPCI/EP2007/050927

installations, piers and pi4ings, drying docks,

sl ui ce-gates, |ocks, nooring masts, buoys, offshore

oil rigging equipnent, drilling platforns, bridges,

pi pelines, fishing nets, cables, ballast water tanks,

$®(b1|{2] r @depvasensintdvaion duréhver wedvide sfa mathba oesitoeattibg disegace which

{’n\ﬁﬁéeesr app aﬁrgd t%%é gﬂﬁ%(ce aq%nE%B%ﬂltoh c%ﬁ)nsﬁ@ Sﬁ lé?f[e@[&% %foulmg
camwntaﬂfta ermbinaiipnenicompamnen 1) mtememmtb one [thb@ conpohents (I1)
RS 'tk%narﬁ&ﬁﬁ op{:&ﬁb&%ﬁt & %éb‘?ﬁjpc;n@n I95RGh ré@?k@lr Ve¥rSportions

| particular surfaces or objeé ct3|n(;re uent
ARV iGIGta DERTARIC QREPFWQMS&PU IRgyRNIARIEME o é\lnu%ae@@'b/dmpgﬂ%nt use

Wt@ﬁﬁbtﬁbd‘@f fhe |MIndoro@¢rﬁ|@rts<és@ rﬁ@tﬁ@@ﬁdrunmmn@mrngscbfrsgsmp s hull,

fectlvea &J g a conhi nati on é)
SseEiiisEs a00ba e T B2 hleuBlo CrBaion dh dkoedtnp pitn tne
whentgom fdudingootire s of ehips feeeixaifple iscrdasesripdioeattdred Wth a
L fietbriBRRELKE | PIRRAE WihdlfeBRAl 418 4 AUBELOh T ©
icapsuaption a‘naﬁmq'iéasesrmn@é@n% Q%tsl‘ﬁﬁﬁo@ateg Mﬂﬂé@mp\@ Oéthe fouling.

surface which conprises applying to the surface a

conmposi_tion conpri si an effective antifouling amunt
d¢03] c IhBicATPPY Orﬁc%rgﬁ%‘ﬁéh‘ioncq 'FatPBd’éF%Por\‘/ﬁ”tta ) tpgethgr with

tohe of thiesongiohants (i) wivdrein@hdainbentareoimpotdnt clpama@ﬁponent I1)
nres

58 P BeR GEVEBE R ts Bl e ndybSRREF Kt ABRRR LI Bganisms
crgariused 1o proteespasirattionsisnpivas,ang. swiremafy pdots, bethhoaboling

Q\fat%rth‘?rcblgﬁ&%nlcﬁﬂs ﬁﬁ’d‘rﬁﬁ}]fctﬁﬁlvaiatﬁﬁh QQHOJSqHStblmllop% td, gﬂgn manufactu-

I ses
1@ PHAMS OrdR aﬁﬁpnﬂlﬁmm% @S@ﬂﬁ%l thied'#f‘qt'ﬁn QEWB'? ﬁﬁ@ @e \!!W@Wed by

ttlh'@pﬂe@é’@étér@%r O hluitiBBc®Bn bh%uh\{j ér@aﬁ%ﬁm§hFDﬁhérQarxamples are
creassfrlctl nal Wt h corres

BRI RS FA R BRI SHeR GaVIBP s Y iFt 5P ES A R £ BagS or

|pmacbuehffermgswmpuampn@sciuchﬂes ealtes blaimerema«itcmanspwhswmg houses

t o)

2R e Snd bl ReoR o rgaobMnotdB s hioklhats rom

tthggxéev\xpomwftmg@ne aodl aeﬂhetmsniptdradmsauges Fcanegnieiopsastzecause

ARUiidiRGs QH&VBP&&%Patﬁwg)rna%‘ﬁ’aI&B@fgﬁ&%@ mbre! r)aPué tyﬁhé@ sired.

respective proportions to provide a synergis ect
agai nst fouling organi sns can be used to protect

C[@('ﬂﬁﬂ] r lﬁmbth@ﬂﬁprﬁiéﬁfbrﬁ@rtth@c&nbﬁﬂtﬂldi‘i{@dﬂ91 ebént ifv@htih is the
Lon circuits an
SRRARET o S esieh PHATaF AR PR oCUs T SR G Regpce of aquati
organlsms such as phytoplankton (dinoflagellates and diatoms), crustaceans (crabs,
shrimp, copepods, amphipods), rotifers, polychaetes, mollusks, fish, echinoderms,
ctenophores, and coelenterates.

[0015] The synergistic antifouling compositions of the present invention can also be
used in a variety of applications :
industrial aqueous process fluids, e.g. cooling waters, pulp and paper mill process
waters and suspensions, secondary oil recovery systems, spinning fluids, metal
working fluids, and the like
in-tank/in-can protection of aqueous functional fluids, e.g. polymer emulsions, water
based paints and adhesives, glues, starch slurries, thickener solutions, gelatin, wax



10

15

20

25

30

35

ring plants or in air-conditioning installations, the
function of which can be inpaired by the presence

wa@pa7ossirhe nul tiplication of fouling organi sSNBCT/EP2007/050927

Furt her exanples are buil dihhgs and parts of buil dings
such as floors, outer and inner walls or ceilings, or

pl aces suffering from danpness such as cell ars,
bat hr oons, kitchens, washing houses and the |ike, and
whiettulsisres, it - dudidisesf, pignfeatbmdngninelrad wlurmes, nadbeolatexet sconcrete

pr PG t he. vi. ' 0 ' . .
D SEHEYRR. i it st BRI Bb contieR: SRR, ghagnaceutica
saifermatiods.raps taetiteor decorating materials deteriorate
nore rapidly than desired. [0014] Another application
of the conbinations of the present invention is the
1P mERE IIM dPWinaPERANISHIF” &F MBaNNt 1a SRR IpySE Hint attach,
eettiel Hridwgt & ddnerdbearteekifds FFGuFhtds, A SIS BWel &S
ph toL%I ankt on rStd' an‘I a?ﬁel | atvg% anfd%r%l at oms?m, , i :
&qﬁ‘i‘? CEWHANPRPRSUCh 2135 RBPEp Rl WalRishPigsiHsY waters, rain
waterf emdsalsp obglinhgaetiars draimage wektar, whste lwatercdmdrsedeages Fouling

I Syri 5] T
SRR NG AR, RELEAbE M Gihe. by E‘?ngfeagéﬁwamhe&
iNam_a?a, dmpbianoral Klelosiea, dsasgonais, & Rjamydmongs, Chiorella, Ulothrix,
MHbh&R, IFPREodacty /iR AbsTh Ryl INERS SR, @CE EhitdrbMbibha,
e.g. cooling waters, pul'p and paper m |l process o
\)@g‘é‘?@o%gcg’ﬁ@%’é’ﬁ’s’?\%ﬂ ,ae§%oﬁE%P§U@i P 0’1’%@’@%’/”& gnd Hormidium sp.;
S%ﬁg];leﬁ&robéﬁi;i tDlﬁibzﬁtgs,;ihculiniﬁg migaioats mhgblafgs Abdidideaa @l as Ciona
the Like - in-tank/in-can protection, of aguequs
Rt oA LetelAy A s A s SusrE MGRbES obtesipss
paidrizeaaindudidh €¥aweesjuaglatas $lydsictnie leckhatar Obelja geniculata and
OpPFIERE 0 EHEN 0 TnctAng My B BRI SO0 Jiioa, Ostres
|eg!yé3(é§,tre@ Ghkestae Dé@@wa\p@_é/,m%@fva (IZPWQ_ yRgels) and Lasaea rubra;
1Ry dz6hhd, Afiudiy ERbSa BRSEEBLGUIA REMMaSNPBSWerbankia gracilis;
phar maceutical formul ati ons, and the |ike. 5001 e] TP%
tp@E‘/f:r(:nraaeft%leoirrﬂtf ”E)‘?'Efé?ﬂ éla'}fgI-’OI €S NRERA(Cat PORGRH A gnembers of the class
@rgstaceaincilairdy Attéraiahands@iirideelia (@amacies), sucrashBanti®amphitrite,
varl | nd f ce LN Lti. in '
LSRG Pt A T Rl Rphoidet, Bl Pt fans
weeratiss, Baleaokinghroviat e iBg/anuagaleatsseand Baldnis gwirraist amgE/minius

Wad Rlstusdh p@,g%é_/vater, wast e wat er and sewage. Fouling
organi shs are gae such as, for exanple, M croal gae,

e.g. Anphora, Achnanthes, Navicula, Anphiprora,

Voo 1031 Mhe rélamestebsitionddrasupeABM s anfldhe bethe@omponents (I1) in
chlo%tpogil[ié(ﬁs comprising a combination of component (1) and one of the components
(1) are those proportions which result in a synergistic effect against fouling organisms
when compared to a composition including, as an active ingredient, either component
(I) alone or a component (Il) alone. As will be understood by those skilled in the art,
the said synergistic effect may be obtained within various proportions of components
() and (1) in the composition, depending on the kind of fouling organism towards
which effect is measured and the substrate to be treated. Based on the teachings of
the present application, determination of the synergistic effect of such combinations
can be performed according to the procedures of the Poison Plate Assay as described
in Experiment 1. As a general rule, however, it may be said that for most fouling
organisms the suitable proportions by weight of the amount of component (I) to
component (Il) in the combinations should lie in the range from 10:1 to 1:10.
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Anabaena, Phaeodactyl um Porphyridium Macroal gae,
e.g. Enteronorpha, C adophora, Ectocarpus,

w@\erogokset i um  Ceram um Pol ysi phoni a and Hor nPdi/ap2007/050927

sp.; fungi; mcrobes; tunicates, including nenbers of
t he cl ass Ascidiacea such as Ciona intestinalis,

Di pl osoma listerianium and Botryllus schlosseri;
menbers of the class Hydrozoa, including Cava

Suitourig, thidydngeksifronas @ab eéatrre phrditularygiesrn Gul @t1a3 anglk1 to 1:2.
étﬁgysegé%ﬁcblgr[ Pé[ﬂx’of p&ﬁﬁ%r&?\f fo%%h%ﬁ%hgt% &b tﬁé@orﬁg&llﬂoﬂs of the

rea virg

mswh@w@ntlomssaégemo pelween icpmpo(ersiih anohgsg ef e cangponents (I).
Lasaea rubra; bryozoans, includi ng El ectra pil osa,

Bugul a _neritina, and Bower banki racilis; polychaete

1@& Thﬁ(g|ua@|ti|ty1@f qaqugltr@pegctlﬁgll Qs |@%@@§glon%ﬁqnpnsmg a
B BRTaS0bf dqu)cmleat:@) daoUsieads @ cdnﬁ]:fdn@ﬁtsr(ﬂ wWiltbersoahatand

EundoRES afeck BEOPAR Sthineii U%CO%%ma'ﬁt??"E%'témaﬁxgo use

Bamposiorsaofene preBehtamuestiom esraprise, coBgloannts(l)iiman awosinisof at least

ﬁoe\létgiétbéggﬁbﬁgfe{}&al \%Qghﬁfrd@él‘h@?ﬁ%ﬁorﬁe Lﬁf?or? %ﬁﬂlcﬁapklﬁﬁh%ady to
98 gOMPPEiRNSETomsiNp 6ARRENGT 1) HrRn STeUT frofm b Wik ip dAwtebased

bl th I f L 1 ph MABdA (19
ko LSS HCamgEOIOL NG AT AR D oo

HF%ﬁBWPP%P@‘SMI' ] SPé'%%]latsyﬂﬁrgﬁt'gy?‘HTéfP@'I@t%f Clgp Rtgined. In
PARCORI tHeCardurd oDEGMAU RS (IRl résyeresred Wt% t@ 20 wt%, more

cQO OSILtlO | u n elt [
ERMRORE HPAG WPR IR REs o38edh BRubEPppBi SRR mEsgTHe
ltempnsitors t lnovartyyinsthosss tek ahﬂlfeldln.rn:otﬂpesmma tottieeredicﬁiectly can
LB frSm %Pﬁ@e%raf@@ys&ﬂ a%t% & éﬁgﬁ ﬁt%l@b%c\éﬂfrét@‘s’ssuspenswn

proportions o onent s
COngRISIRESoA, S%@%ﬁm%gt@ﬁs,tmn@lh@wﬂh HEOHY ObPTganic sradia,

SO¥RESHceHARh bSlfng GREnde t6BRTYVEEd BPGhd iéﬂn%@ﬁ}‘bbélﬁér?aé @sed in
be treated. Based on the teachi ngs of the

re

*bepﬂ?f@é{tounaﬁ” GV RISH IETION- $1ONER raé%%%%'@?ﬁecf%ﬂﬁ%étpa'”t

ebmpusitiorc carbbanditutennt® @adpe ez histure th aspray tinkghbalytleére

g% cedures of the Poison Plate Assay as described in
%‘erirrent 1. As a general rule, however, it may be

said that for nost fouling organisns the suitable

HeIHr tA eamepdsitionrspgitisiod atchebavatiom bf esmumepbifieand qre)of the

tcenﬁ‘oeﬁmg t|n elsll%ctlv@ tpﬁ'&laforﬁd?ﬂl‘%b Efibtv'iq%naS )ﬁ% étg: Bt éd%unst fouling

the rang rom artlcu IS rang
|°§9§W%’Fﬁ '8 thus gitablyg usesh iogehgr wite Gﬁrzﬁ'lef%/arfdr |tgeq m(guqng;wettmg
Qgenrts Ldikgerding agémgtdm@ker@adonnbguubsarenmémymgcafgeﬁ@rmnﬁ@nke such as
(thgse conven%nalﬁ/ em;gloye)d by the grtlsan r|Trpprepar|ng antl?oullng compositions.
The antifouling compositions of the present invention may further comprise suitable
substances known in the art of formulation, such as, for example natural or
regenerated mineral substances, solvents, dispersants, surfactants, wetting agents,
adhesives, thickeners, binders, anti-freeze agents, repellents, colour additives,
corrosion inhibitors, water-repelling agents, siccatives, UV-stabilizers and other active
ingredients. Suitable surfactants are non-ionic, cationic and/or anionic surfactants
having good emulsifying, dispersing and wetting properties. The term "surfactants" will
also be understood as comprising mixtures of surfactants.
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present invention is a 1:1 ratio between conponent (1)
and one of the conmponents (11). [001 8] The quantity

wotogagd17nf the active ingredients in conpositPONEP2007/050927

conprising a conbinati on of7 conponent (lI) and one of
the conponents (11) will be so that a synergistic
effect is obtained. In particular it is contenplated
that the ready to use conpositions of the present

i[mm]lt IADIEIf ol bigpd:d nsyed sttionp cor@ptisiid X combmati@noiwvimpohentt (1) and one

o?ﬂ%tc ?‘qp\'(‘%ﬁr_%’sR@f’lgg%sg):%{:t}i%fﬁrggér%n%@ rpgcwdde {1 syrnaer%lstlc effect against

SucC
d@mpwrgan@m weyrpe pEparaship @ng Kooy yna:nneraforarmtﬂme blyr om

%o%g/‘éﬁébu‘éﬁ/ ﬁ’i&%gb@éa%ﬂ t‘éﬂd/%)r'gnrﬁo%gf‘ he‘&%hﬂth;atl&ﬁ of Qﬁve ingredients

sitio amu onent
K@}%&?"‘P@”%é' 8B#pBe Pt 'ihSr‘FQ”WPF?”t%é“ 5N 21RAL-SEEP or mU'“ -steps

qaymugteswutﬁ t@édlé&éﬂ cangeraﬁé@ﬂ&l dngl, whéraldp@ebpnbfe the other

%W{[lcua th eam)uq onent t%rf'g‘k eXranefrom
POGIYES DR\ HaT 896;9?{‘ F%“frsi”? SRR CEIOEE FP9AT
laalditide s cotrbson inhibitorsenghbe tu{e the dry nmass of the
conmposi tion. In nany instances the antifouling

conpositions to be used directly can be obtained from
de0rlentSulakie carsigtsnfonsolig. fgrmuationgi uchlsis slugisndispareaile or flowable

PORBENS hr@hr@%’é}ﬁ%énﬂh%?doé%r not %H\%}E&y ‘éﬁ@&@lﬁg é(ﬁﬁ/@%gré’dﬂ&ﬂs for
dilution with ueous or or'%anlc nedi a,

CHATRIS F'év%gorb%ﬁ AR's: ek a8 POtey &CIE FHAY %'&d B‘;‘? kBl 116 (R
RREMPR] talc)psbmn@ﬁdnatentb pewdef, and theqlk%) Gflicah@o@apiy,

h
oTh SR s s SRR S Rptiae, s BEwbSt BhE e TR plimina, sutur
|pnwdels priyatecetiaredad rantyhékideo ritness eolid @0rlerSmak be used either
4 LR R S(GhBr ForPFRRAt i on of component (1)

bi
n one o?fﬂt ﬁe conponents ( I'n respective
proportions to provide a synergistic effect against

fioeda] ng\p@fcﬂﬁ@ie&f@né@ fdr MYSid %’rh{u?d?lbbis afeeéhyn@g@tth@trdo\yshbt
é@rrlers and tlves |nc udi wettin

SERs ﬂqﬁdéﬁ%ﬂ?t%’e '@ﬂrﬁ%'ﬁ'étﬁs org FrRter, gl‘fﬂﬁ%‘?ﬁ?[ Bxpmple,
alga:mmwhdl tihgl dicdbel, @Wbrm@&gl;tdoompywmgmbpdm!tﬂwene glycol,

e Li
%ms@%le??g%gfon%g nfa?r? & %cﬁ{oﬁg%n%tﬂgl %am% {lgé ethers (for
exaxplet diionmttetmy@mwrammeﬂmmolveodipthyl@ee;gwcobcbmethyl ether, etc.),
%‘HP@&H@ Qr%cglrlb%ﬂ@ fblne}aWpI@rhtexé’rﬁe er ﬁ@tét@r &ﬁ@&a rocarbons

for exa nat U regenerate m nera Cces,

dor 9%@9 Qﬁ@ﬁ@@ §@H?@e x¥lgpe.£0lvaAt Raphilka, Medty! agritibalene, etc.)
aﬂhﬁéhé‘t@é hyd@b@rﬁ@tﬁ@(f@r exBhipie ChlorAdr, chiteRZerRURALE, etc.), acid

g %Pc? ?onrteiémp% 8|methyq?ormad|de etc.), esters (for example, methyl acetate
ester, ethyl acetate ester, butyl acetate ester, fatty acid glycerin ester, etc.), and nitriles
(for example, acetonitrile, etc.). These solvents may be used either singly or in
combination of two or more species.

[0023] Emuilsifiable concentrates of the antifouling compositions according to the
present invention can also be obtained upon dilution of the combination of components
() and (1) with at least a suitable organic solvent (i.e. a liquid carrier) followed by the
addition of at least a solvent-soluble emulsifying agent. Solvents suitable for this type
of formulation are usually water-immiscible and belong to the hydrocarbon, chlorinated
hydrocarbon, ketone, ester, alcohol and amide classes of solvents, and they can be
properly selected by those skilled in the art based on the solubility’s of components (1)
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corrosion inhibitors, water-repelling agents,
siccatives, UV-stabilizers and other active

WO p@resilent s. Suitabl e surfactants are non-i onPCT/EP2007/050927

cationic and/or anionic surfactants having good
enmul si fying, dispersing and wetting properties. The
term"surfactants" will also be understood as
conprising mxtures of surfactants.[0020] Antifouling
@Ot pentiselg.0 Bpisifiaby concemtxtesbsuany odntginmpaaditivn (d the

f 0 L) ir ' . .
B B BoBPEBRE 01090k bl alelyl 87 BB EolrEagan Lot
ﬁrmﬂecﬂiargtsdrcgaab@wtﬁ P Ybef qmtd@h'ir@oagent argndupoiar?Offaether additives
fsEn g§‘§ttaﬁﬂ &ts) rr%@i'&ﬁ% SRS b fﬁb)ﬂké‘gThQed%blﬂgtlwlc%hponents

grln e combi nation of active ingredients
bRpe lﬁ'@ﬁ'ﬂaS( 50 Ra{Prewiatest ag & UIRGRPIOR §ﬁ'ﬂ%enérlaie) yhi a stable

R0 EpeHsRP d?;thd@dt’(/e 1rfgtr&n@1t@rr0@@ﬁeté%blwwrganué h@u&ﬂht@ﬁa@dito be
ggr rier, nater

(et i Pt Y88 ge o B Gon- a?@wsp%f foyiable

tonodice rites asudiyy mdeerssaryctoIlrmorpoaaiditmermemp toc aboutslioofby weight of at
'|&f§'t g P%S&d@dagtgﬁgsélééf&hfngrg%ﬁ §Hit%£|% %ol?o?r%{ A tﬁ.xBRBpuc
falggméb@hgdmu@rf@rmtéat@nawe amumes si&nerStqmatand@éwlms for

@Hﬁb%@b‘t’alﬁéc{ I@;Féhll}nH& a%tt'alé% doﬂﬂi’é?gﬂ &B&r?oenfr% %'H%' ;ﬁevuously
gr,tqe&éor exanpl e, "kaolin, bentonite, acid

yith g eé,sarpf\%mcrbmgm'ppé)f tﬂedy@ebgvmlé}r the c|>|I |¥1'water type,
@@@Ilréammm the spopelenthe pradehtiavdrntise) , silicas (for
exanpl e, di atomaceous earth, silicic acid anhydride,
m ca powder, and the like), alum na, sulfur powder,
40034y} atTdd pedsantioeéntioaratbotdrevitékerotethes antallind compositons, for
MRYarke n"r'fh%dfoﬁw? BP% 81 Qi so5r Ja’ﬂm%@b&ﬁﬁﬁ%ﬂ% stam(?%bmatlon
nore specl es

late carri

%Pmp%ﬂqnéﬁw@ s UP Aﬁ‘lequlﬂﬁioﬂ‘th mafﬁe%dq%‘?sadit@%@lr%elr
%ﬁrﬁﬂ%tlohh?h@%thl"é?néd?ﬁbﬁlﬂb%ﬁﬁ%maﬁ@rﬁ oﬁéb%mn@nts"(@taﬂﬂ II |n such

gllrc(p:{gqlg’[g(lﬁzo fpgvélggl%(sa y)@ﬂgg r@nﬁ? }R:b(% % Q\H Vit gylf%al%aﬁf gy@a |for use in

@b&iqmﬂebtnve&ioﬁ:n@osltlbﬁé arre&qutéfconvamalmIuretheaurmmacludethhstance

%i[@réghé( nﬁltl;g%td%r Qr?fg aIB rlﬁ a& eL{S ﬁ@ﬁs@ggﬁgégf%wﬁc or vinyl-
diaped hmulsmesnec@anurwrsa rphﬂatal catigty fuchssaksiyn oarbonate;
%ﬁ@g&l §ct gél?ts'sugﬁaéé’ t%@%usl tfesaribed ﬂ%ﬁ?%%lt)?regulat rs; corr03|on

I‘OC&I‘ or exa enzene ene, X

gr@quty@,rﬁ W%wch@tﬁwlumw%ﬁ@ﬁ@ser&sgch as so um benzoate

%@Hl@ﬁﬂﬁ@(ﬁﬁ@tdbﬁ@ém BedsodifirA hitetsamieral oeblgamfc@ldmnts and the
C or |

G 9B S S5 2h S el S oS58 S one

ac etoad eomponents (1) of the present invention is also well within the knowledge of

those skilled in the art. Such protective compositions may be used not only to cure
and/or limit the damaging effects of fouling organisms but also in order to prevent
deterioration to occur on materials which may be subjected to the harmful environment
and effects of fouling organisms.

[0025] The antifouling compositions according to the present invention can be
applied by a number of conventional methods, such as hydraulic spray, air-blast spray,
aerial spray, atomising, dusting, scattering or pouring. The most appropriate method
will be chosen by those skilled in the art in accordance with the intended objectives
and the prevailing circumstances, namely the kind of fouling organism to be controlled,
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ester, ethyl acetate ester, butyl acetate ester, fatty
acid glycerin ester, etc.), and nitriles (for exanple,

w@e@vossirzil e, etc.). These solvents may be uskCI/EP10h®050927

singly or in conbination of9tw or nore species.

[0023] Emul sifiable concentrates of the antifouling
conpositions according to the present invention can

al so be obtai ned upon dilution of the conbination of
cloapypaehécuigrh@ntaaveilddid andnihehy@d ofl reatsttial ao bel ptaadidted.
organic solvent (i.e. aliquid carrier) followed by
the addition of at |east a solvent-sol uble enulsifying
3008%] . Asairewviously isdicatad! thefcombiniatign ofgeenpeenisr(andt(i)ds

r&e%wgﬁed‘ﬁttﬁé Tdr%f%ehﬁbﬁtlﬂ%ﬁ@élﬁ MRt &id hﬁ%redlents are

droc I'ori nat ed hydrocar bon, ketone, ester,
éﬂ'tm%'b/ agRixedrin aEtes foansue %WUE@P%ﬁﬁgm'%@t@ﬂé%/th@amat%a's to

rb@w@téllznédsmﬁmgfbnbu ot BeSiRatdd éflRth d:dm;sdmen&ra AR CcPMalso be
SO

| it t
o SR o et AUV TSRS Ob RRdRRAE 66 %@W&P?s}t and
companent (il mra@dnﬁmsmreti@rBhpllerdreglamahveslpbwsaarqu@f;pla||yf.m tha same

%Pé?:@tm g’LQcht 2 w§$ (l)’ﬁatr‘t’n %éa d u? nécegga@bég%o?ﬁ%%}ﬁg{eg g/blg%gh e?gf t'h}é Qite to

ingredients
@géma(eza) Tévmwu;beta@h'@@% pamely ifsgdrentiseadsinisiraiign or application

ﬁél@%'dle\o‘é%lﬁm §§ﬁ6r9§érﬂﬁ| df'ﬁmeté é%l%l@@gs i@ d4' Hb%rs Hﬁerably less
combi nat i on conponent s al so

RAMA BRWS Eg'sé't‘%méb‘(ﬁw@%‘ﬁ &aﬂééﬁ?éfﬁf’é’lﬂ {Rhinstancs b& using a
sundb€ sipygiepioRagdcobiprising adfdasvend dut@ckrainés with adormulation

BRI ShS e b PR fner ﬂﬁa@ﬂ 41 9RE sbRiat el ifia formutation
Tompssidg aeraciwegcdrm;mabﬂ pﬂmieiote thetprésentisverhtiop also
%g&ﬁéggs%és 1)&1&?5&9&%1 .therein up to about 10% by

east a suSpendin ent selected from
kné@\)rﬁ ?ﬁ%@@@ﬁn\i@”@dﬁﬁ'ﬂ@Hd@O@ﬁc? &mf’i@?mﬁﬂﬂ @(@tgﬁ@cgomethyl) 1H-

Ot Frollelﬂéﬁrgorflﬁﬁé“& akhpHerddi ke mRAUEAt @ aRer si ons and
si ons, for exanpl e obtai ned H di | ut’in ggﬁté@g
po e CORROS OB SOBIRPR0 @ coutRoeRtd T sEPPBE ) e
W t0uS@at esppeapdritnione CUBON U D ;, tZn®, BaCE ZnS@QIjmemf and zinc
:EZJyﬁthlon #"?%@ %XE& foﬁgggjgfﬁe?%\goﬁ Eé uetntt]lgl %o\wﬁer In said (a

res tlon ent 1 nven
al Qod ip)cve detespedive prappeicante p@uldleragsy@erqmjlsuetffecimaldsmouhng
[ n%pw dn the formof paints, coatings or varnishes,
conprising the said conbination of conponents (1) and
at) to%ether with one or nore additives suitable for
t {m ea total amount of the conbination
@Expedmpatienddsonlplatardsd | ) i n such protective

GOIROSH i ARNBriRAE: 1 T @i dnd-9- (A Mok MMy Btk ety

Ives for “use
1 H-pyrrole-3-carbonitrile as component (1)

Name of the combination partners: - Cu,0 as component (ll-a);

- Cu(OH), as component (lI-b);

- CuS0O4.5H,0 as component (ll-c);

- copper pyrithione, i.e. bis(1-hydroxy-2(1H)
pyridinethionato-O,S) copper, as component
(11-d);

- CuSCN as component (ll-e);

- CuCOg3 as component (l1-f);

- ZnO as component (l1-g);
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said protective conpositions are quite conventional in
the art and include, for instance, at |east an organic

whredessi(pr ef erably i n aqueous form such as aPCHEP007/€50927

or vinyl based enul sion or n®sin conpounds; m ner al
carriers such as cal cium carbonate; surface-active
agents such as previously described; viscosity
regul ators; corrosion inhibitors; pignments such as
titani um di oxi de; stabil i sEnGl, asscbmpsnandil-tjn benzoat e,
sodi um hexanet aphosphate a odj ILeite. mneral
or organic col orants and tggsﬁf-zﬂwfﬁég@@@e”&w'&
formul ating such additi veszinelyas bempatienh(ltive conponent
(1) and one or nore conpon
invention is also well w tﬁ.ﬂ‘?ﬁ{( h’éb)&?ug%f@é@g%ﬁﬁt hose
skilled in the art. Such protective conpositions may
FEOGKSOHiIRBt only to cure 8°RH ¥ §G-09Q PRMAE BNPAYI ng
effects of fouling organisnms but also in order to
MleeVeoMibikionsi or ation to acsdeudMm MAt e%imbsuceBi ch may
be subjected to the harm‘g[lé(henw ronmené and effects of
fouling organi sns. [0025] e antifbulYng conpositions
according to the present Bbvention €am2be applied by a
nunber of conventional nmeghods, such ass%hydraulic
spray, air-blast spray, aérial spray, atom sing,
dusting, scattering or pod®ing. Thetno¥® appropriate
method will be chosen by ghose skilledggn the art in
accordance with the |ntended obj ectives and the
prevailing circunstances, 2hanel y the kK8hd of foul i ng
organismto be controll edot he type of wgui pnent
avai | abl e and the type of material to be protected.
026 I usl y i ndi cat ed I nation_of
SBhbehetpa® prE Aok A BBl ISR T adtsre
fconcantiaticuniposasing with wheps of V30003504 + 0.6 editentGO&r .11 -
00fd TG Y 20D 30k k- 0l6del0 40 £PSLT SoSioY IRBPOYSE - 4.75 -

adm ni'stratio rials to

Ada n3-44 r &t ﬁén 1ér00a|ri’;9lq0caﬁﬁ O &1 6@30%4805@8%@&@8( 1112.50 -

ard.00l-l2bo®appal.so be a "sequenti al - conbi ned"”
adm ni st rat| on or appl ication, i.e. conponent () and

conmponent stered or |ied ,
SRPBPREAN0S PLbE S GLEIEHANTD o aia aac adeiRs o
&undsermravmys intrehsihdy @yth stepb onexsess asi byt 1bemtBrFo .a0r0xed 0.35 -

t Jthesitegt e

e@g% ggrrehyqsf %qgeﬁtl a ggnl s?r%tél/goné Aéjrp 11.25-15.00 -

@@FﬂOQOnlon t akes pl ace W|th|n a short period of tine
e.g. within less than 24 hours, preferably |less than

2:% E%E‘tﬁgtrlfi:”ey thadl)JﬁSSFé %6‘ZﬁSGEtam’iﬁer%ﬁpsé?fésQ\ﬁtﬁﬁ'/i?gteeé‘@vas used:
0.03-0.05-0.06 - 0y08 0.1 014 0.19-0.25-0.34-045-0.60-0.80-1.07 -

1.42-1.90 - 2.53 - 3.38 - 4.50 - 6.00 - 8. 00 ppm.

Culture medium : algae: BG 11 liquid mineral medium
Artemia salina: artificial seawater

Experimental set up : 24-well plates

Species of algae : (1) : Chlorella vulgaris CCAP 211/12
(2) : Anabaena cylindrica CCAP 1403/2A
(3) : Chlamydomonas sphagnophila CCAP 11/36E
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sui tabl e single package conprising at |east one
container filled with a formul ation conprising the

wa@ceaoreesiconponent (1) and at | east one cont ai neCT/EP10b®050927

with a formul ati on conpri silhg an active conponent

(I'l')y. Therefore the present invention al so enconpasses

a product containing : - (a) a conposition conprising

4- br ono- 2- (4-chl oro- phenyl )-5-(trifluoronethyl)-1

Hpyoutuoh e-  3- car higaet 1990yl oba 14 OsiLitiort IheBG& of of aswo week old
conmponent (1), f’:‘ﬂ'lqiré (b) a conposition conprising a
conponent (I1), "selécted from Cu20, Cu(CH 2 , CuSO™4 ,
copper pyrithi odAgena3e80 niGutidal se@dw@er WHTCRR - 40 Ant8®4a larvae
zineb, and zi nc pywdfHb@pe. as a conbination for

si mul t aneous or sequential use, wherein said (a) and

b) are in respective proportions to provide a .
%%H'\‘éfegq%‘fjlt'@”%f f 8¢C, &9 rRlativedimigliy, 6P§%WP<sh%hour photoperiod
Experi ment : Poison plate assay Experinment 1 : poison
wvaleti@gsay Namaigak: dffee 3vdarB oY egidRpRUNd:

4- br ono- 2- (4- chl or o- phen -5-(tyifluoromethyl)-

1H pyrrol e- 3- caﬁﬁ%m"{?ﬁﬁ?&%@%gﬂ{)@?‘?@ﬁwe( ) Name of the
conmbi nation partners: - Cu20 as conponent (ll-a); -
Qypexdjsn2betveen cpopemdnt (I) brddpne of the SQpomdiR< IR svas determined by

SURARGDN yied 4 accoo Ao B PRF KUl 8, oPAE v
ddaiediodagy. 2.1338P41 (19630 IsNgdke Swmgian aex (whictkels;calculatroass

381092 THAMBHonddblindd A and 870 as conponent (l1-g);- ZnC 2
as conponent (ll-h); - ZnSO4 H20 as conponent (l1-1);

- zZineb as corrp%pentQ(l l-j); - zinc pyrithione as
@ynp@yemrlex((sl)—_k)o.—a + Q—b
A

B

wherein:

e QA is the concentration of compound A in ppm, acting alone, which produced an
end point (e.g. MIC),

e Qg is the concentration of compound A in ppm, in the mixture, which produced an
end point (e.g. MIC),

e Qg is the concentration of compound B in ppm, acting alone, which produced an
end point (e.g. MIC),

e Qp is the concentration of compound B in ppm, in the mixture, which produced an
end point (e.g. MIC).

MIC is the minimum inhibitory concentration, i.e. the lowest concentration of each test
compound or mixture of test compounds sufficient to inhibit visible growth.

When the Synergy Index is greater than 1.0, antagonism is indicated. When the Sl is
equal to 1.0, additivity is indicated. When the Sl is less than 1.0, synergism is
demonstrated.

When the Synergy Index is greater than 1.0, antagonism is indicated. When the Sl is
equal to 1.0, additivity is indicated. When the Sl is less than 1.0, synergism is
demonstrated.



Stock sol ution: 8000 and 80.000 ppmin DVSO Test
conbi nations: % product A + % product B 100 + 0 8 0 +
wQ2@78887+ 3 3 50 +5 033 +66 20+ 8 0 OPeT/ERD07/050927

5

Concentrations of total single active ingredient in
the toxicity tests : a series of concentrations
i ncreasi ng vvith steps of 1/3 : 0.03 - 0.04 - 0.05 -

006-008-

0.15 -
i

0.20 - 0.27 -

0.35 -

@/II@g/alue@ guplmum inhibitory ceyppentratiqign Ppm) grd synergyindex
- 4 75 Of garipys acivejngredipptssand_thgigcembinatiqn ggginst Agemig salina

3560- 47.46 - 63.28 - 84.38 - 112.50 - 150.00 -
200 wncentrat ons, of act1ve 1Mngred ent
0 LncCOBRBRTRL | cln et o0y | MIESelS in. gorm o SyRP oK adex
|nc easfing (it h stepsggnol/S 0.08 1.1 1 - |0.15 -
0.2D =0 Z‘Z‘I“_‘é‘)‘ ““““ 35‘““—‘““é ‘;;4 “““ -gUe3 e @‘.‘1‘ 7 S IV I R S S
1.5p -2 ojoina e Fao) L 4. 75 T 8.4 - 9 ~~~~~~~ 25
- 1b.. 00(}+ 8bS)00_ppm 6Far3%omi nati oASSwi th Clsos, O08hd
ZnSA4, @ dif-ger ent 360|+650vv|th 1/ 3 seps was |usedo.s9
0.0B - 0,05 = 0.06 -,0.08-0.11-,0=14 - 0]19 -,0- 25
- 034 8)“(%@4) =0 603-9+06%80 107 99'? 421,90 ]87
2.58 - @.88€) 4.50 - 2808 - g. 00 pPR° cultune meBBBm
:a) gaefl) BE-41 | i|qui @mﬂbﬁeral medi u0Artem alsal i na:
artffic awatler r{ nefqtal se p : 24{well _
p| ates geé gS -oft-al- %Egggd( AAAAAA :l) e ChT Oil'ée| la- vui‘“g‘a‘r“i‘“s AAAAAAAAAAAAAAAAAAAA
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Table 2 : MIC-values (minimum inhibitory concentration in ppm) and synergy index of
various active ingredients and their combination against algae
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Species of algae : (1) : Chlorella vulgaris
(2) : Anabaena cylindrica
(3) : Chlamydomonas sphagnophila
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10. A composition as claimed in claim 1 wherein the component (ll) is ZnSOy,.
11. A composition as claimed in claim 1 wherein the component (11) is zineb.
12. A combination as claimed in claim 1 wherein the component () is zinc pyrithione.

13. A composition according to any of claims 1 to 12 wherein the ratio by weight of
component (I) to one of the components (Il) is 10:1 to 1:10.

14. A composition according to any of claims 1 to 12 wherein the ratio by weight of
component (I) to one of the components (Il) is 3:1 to 1:3.

15. A composition as claimed in any of claims 1 to 14 wherein the amount of
component (I) ranges from 1 wit% to 40 wt% based on the total weight of the
composition.
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as a combination for simultaneous or sequential use, wherein said (a) and (b) are
in respective proportions to provide a synergistic effect against fouling organisms.



