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bi oci de conposition The invention r i oci de conposition,
conprising a pyrithione as biocidalﬁwmwmmmmmwmmﬁdient, as additive to
materials c f being attacked by haggehul mcroorgani sns.. ) n
parﬂ(nngﬁ,gfzgég%gention relates to a biocide conposi%95{qﬁﬂ¥jﬂgﬁﬁﬁng an
al gi cidal and fungicidal conposition, is suitable for preserving

i ndustrial objects and materials. Biocidal conmpositions are enployed in
many fields, for exanple in the cBaseglipbfioharnful al gae, fungi and
bacteria. The large nunber of biocidal active ingredients include, for
exanpl e, zinc pyrithi oneS4n§ SodEafm PYPEEREOSA a aAllbe seen from US
5562995 and JS 5883154. The first publication relates, _inter alia, to
avoi di ng an undeSi? ed 18VEES1 IO at i Bl 3 rean taqueouL IR IR cr BRI SHEALEHN e

conprising both iron or copper ions and pyrjthione as antimcrobial active
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second publication relates, _inter_alj t o. preventing or li.m natin
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bi oci de conpositions conprising as bl ocida active |ngre&ieﬁ¥, an

iodOprop@{gaidgaep%g_%gm% e_o’a‘ﬂdﬁﬁ‘?y HRAe gﬁsgagggggﬁa .\/s%c?%%%g,;i@-idme

bi oci dal action o n-octyl i sot hi azol'i n—3-one, in accordance wth
EP- 067614074 { 51 SAP! ¥ ed i i@%AMRY2 preserving industrial objects and

materials.

Biocidal compositions are employed in many fields, for
example in the control of harmful algae, fungi and bacteria.
The large number of biocidal active ingredients include, for
example, zinc pYrithione-and sodium pyrithione, as can be seen
from US 5562995 and JS 5883154. The first publication relates,
inter alia, to avoiding an undesired discoloration in an
aqueous antimicrobial mixture comprising both iron or copper
ions and pyrithione as antimicrobial active ingredient.
Discoloration 1s avoided by the addition of zinc ions. The
second publication. felates, inter alia, to preventing or
eliminating undesired discoloration of an antimicrobial mixture
comprising a resin, iron or copper ions and pyrithione by the
addition of zing¢ ions.

Also, biocide compositions comprising as biocidal
active ingredient, an iodopropargyl carbamate have already been
described in WO 96/39836.

The biocidal action of 2-n-octylisothiazolin-3-one,

which, in accordance with EP-0676140-Al is employed for example
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~~ *@0002* as a mxture with met hyl i sot hi azol i n-3-one, has furthernore

al so been reported. Another fungicide which is commercially available is
4, 5-di chl oro-2-n-octyl -4-isot hiazolin-3-one, for exanple under the nane
"Rozone(r) 2000" from Rohm & Haas Conpany or under the nane "ACTICIDE(r)"
DT from Thor GrbH. The Japanese patent %pblication 1992/ 353836 describes a
m cr obi ci dal conposition which conprises zinc 2-pyridionthiol 1-oxide,
that is to say zinc pyrithione, and, for exanple, 3- iodo-2-prop§£yl

but yl cardamg emiRkgprker wbtle, ndtdiaipzatdsiea graltiant3 appt i cdtd<on f1993£3910I%
describes a textile material which is finished wth a conposition for
control |3heP fongal rePeRE®don the textile fibers. This conposition

conpri ses the 3-jodo-2-propynyl, ester, of Nn-butylcarbamc acjd, that is
to say 3-iodo- 2-PRephayl INIBEIAS avbafBt &8 aﬁar,nm%waiiwp@e\{allable is

bi s(2-pyridylthio-1- oxidono)zinc, that is.to say zingc rithione. Also, US
3464625 bt IR T ErBnrarY LohmbEPt RORESL LB s ePng Hlfo SFESLE] LT

2- mer capt,opyridi ne_N-oxi de, P kst ay _zinc pyrtithione, and

odopr opar ey Bt yFeaPEE ta a0 OB nhTey. folRte) SI6e G umte v rges Ghe

conposig$§$g “£8¥P6%§£§?i§ g&XEH{%h%E %h%% pyrithi one and a hal opropynyl

conpoun or ‘exanp -propynyl” but'yl carbamate. Nothing is
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microbicidal composition which comprises zinc 2-pyridionthiol
l1-oxide, that is to say zinc pyrithione, and, for example, 3-
iodo—2—propynylrbutylcarbamate.

Furthermore, the Japanese patent application 1993/99195
describes a textile material which 1is finished with a
composition for controlling fungal growth on the textile
fibers. This composition comprises the 3-iodo-2-propynyl ester
of N-n-butylcarbamic acid, that is to say 3-iodo-2-propynyl N-
butylcarbamate, and, for example, bis(2-pyridylthio-1-
oxidono) zinc, that is to say zinc pyrithione.

Also, US 5464622 states antimicrobial compositions
comprising the zinc salt of 2-mercaptopyridine N-oxide, that is
to say zinc pyrithione, and iodopropargyl butylcarbamate.

Finally; WO 98/21962 relates to algicidal compositions
comprising a mixture of =zinc pyrithione and a halopropynyl
compound, for example 3-iodo-2-propynyl butylcarbamate.

Nothing is mentioned in the prior art about
compositions wﬁich, in addition to =zinc pyrithione, also

comprise an octyl isothiazolin-3-one.




The_known bi oci de conpositions conprising one of the above-nentioned
bi oci dal active ingredients are not yet satisfactory for certain

applications. This applies in particular to their use as preservatives for

i nparting biocidal properties to objects or coatings whose surfaces are

frequently attacked by al gae or fungi, “as experience has shown. Attack by

al gae or fungi not only makes surfaces visually unattractive, but may al so

| ead to damage to the material and to a reduced wusable life of the objects

and surfaces in Gaestiiown NPEPobiQl cogprsdi iehsobferpsisingoatriengst apple ed

thereto is found in particular in |locations where noisture |levels are
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i ndustry, of g%iries or. breweries, and in exterior situations, _especially
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associ ated t herew various .biocidal actrve 1ngredient
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is desired to achieve, on the one hand, as potent a action as
possi bl epit t Ratyhe 126t iMed | fgr adn8BES RN hONmbherehhern fand, §o havedo

enploy only relatively small anounts of the active ingredients for this O
- 4 purpesghle life of the objects and surfaces in question. Microbial
attack of objects or coatings applied thereto is found in
particular in locations where moisture levels are high, both in
interior situations, for example in buildings of the food
industry, of dairies or breweries, and in exterior situations,
especially on ‘buildings which are exposed to unfavorable
climatic conditions, for example on facades with lacking
insolation. 1In particular, coatings comprising one of the
above—mentioned%biocidal active ingredients, exhibit inadequate
resistance to colonization by, for example, Alternaria species
or other fungi. from the group of what are known as “sooty
molds” . Firstly, microbial growth leads to visual impairment
and discoloration which is associated therewith. Secondly,
various biocidal active ingredients tend to discoloration when
exposed to the effect of UV radiation.
Finally, it is desired to achieve, on the one hand, as
potent a Dbiocidal action as possible with the active

ingredients and, on the other hand, to have to employ only

relatively small amounts of the active ingredients for this



The-invention is therefore based on the object of indicating a biocide
conposition which is inproved by the fact that its conponents interact
Synergistically in the above- nentioned industrial materials and objects,
in particular in coating systens, such as paints, varnishes and renders
and can therefore be used in |ower conéentrations than in the case of the
i ndi vi dual components for providing protection against attack and
destruction by mcroorganisns. Preferably, the biocide conposition should
be activeusp@$®st. bacteria, fungi and algae, in particul ar agai nst nolds,
yeasts, wood-destroying and wood-di scoloring fungi, and agai nst al gae,
furthernore in The dftVgwulomg isectberadaivast brekdvamt rtdre nehgreagdni oifs,
such as Balus, Ascidia, Serpula, Mytilus, Spirorbis, Bugula and Hydrazoa.
In this toRteXting he biecide compesitiion ol sholpretedi by abai Asct

Al ternarja species and ot her fungi fromthe group of what are known as the
"sooty nolds" il SPEBCOERGNSt haNTRF§RESt SYHR_EY PRI GebtEe BT dthbi RPPYero

di scoloration owing to the_ effect of UV light and high tenperatures. This
obj ect iBEREHPR ngQuF’I’?&liar]rvé?ﬁ”?%ﬁl%]ys a 250 PR CONPAE (RHFL tHMRT sithy a
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whi ch are susceptible to al attack. a such
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change or destruction, are coating Systens su as colors, varnf shes,

renders Wio@Md f edhbBEiPALAL SshAM Phastd&cive against bacteria, fungi
and algae, in pérticular against molds, yeasts, wood-destroying
and wood-discoloring fungi, and against algae, furthermore in
the antifouling sector against relevant marine organisms, such
as Balus, Ascidia, Serpula, Mytilus, Spirorbis, Bugula and
Hydrazoa. In this context, the biocide composition should show
activity against Alternaria species and other fungi from the
group of what are known as the “sooty molds” and also show the
highest possiblé degree of stability to discoloration owing to
the effect of UV light and high temperatures.

This object is achieved by the invention by a biocide
composition comérising a pyrithione (2-pyridinethiol 1-oxide)
as biocidal active ingredient. The composition is characterized
in that it comprises a 2-alkylisothiazolin-3-one as further
biocidal activefingredient.

The biocide composition according to the invention is
particularly suitable as algicidal and fungicidal composition

for preserving industrial materials which are susceptible to



materials, cooling lubricants, heat-transfer fluids, glues, sizers, paper
and board, |eather, textiles and wood. Exanples of m croorganisnms which

col oni ze industrial materials and objects of the above-nentioned type are
representatives of the follow ng genera: Alternaria, such as Alternaria
alternata, Aspergillus, such as AspergPlFus niger, Aureobasidium such as
Aur eobasi di um pul [ ul ans, Chaetoni um such as Chaet oni um gl obosum

Coni ophora, such as Coni ophora puteana, C adosporium such as C adosporium
cl adosponbidelsial Candade, BwehpassCafidsdahaihbteans]slehtchuaresuaheased
Lentinus tigrinus, Penicillium such as Penicilliumfunicul osum

Rhodot orup abes e taar tRibdobyr thel & ubt acidSclcomppisatraonsucfras 8ckeobphdma

pi tyophila, Trichoderma, such as Trichodernma viride, U ocladium such as
U ocl adi ©72%¢ uiiY BSERERFERPA, s¥Eh & Fsidier BrRkamsol $uch Pssudomdras,
such as Pseudonobnas aer ugi nosa, Staphyl ococcus, such as Staphyl ococcus

aur eus. Wh@bﬁ de i oRTaccBPHrAGUE 678he BT i on 2nhhi Bhasgic
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materials and objects of the above-mentioned type are

representatives of the following genera:

Alternaria, such ags Alternaria alternata,

Aspergillus, suéh as Aspergillus niger,

Aureobasidium, such as Aureobasidium pullulans,

Chaetomium, such as Chaetomium globosum,

Coniophora, such as Coniophora puteana,

Cladosporium, sﬁch as Cladosporium cladosporoides,

Candida, such as Candida albicans,

Lentinus, such és Lentinus tigrinus,

Penicillium, such as Penicillium funiculosum,

Rhodotorula, such as Rhodotorula rubra,

Sclerophoma, such as Sclerophoma pityophila,

Trichoderma, such as Trichoderma viride,

Ulocladium, sucﬁ as Ulocladium atrum,

Escherichia, suéh as Escherichia coli,

Pseudomonas, such as Pseudomonas aeruginosa,

Staphylococcus,?such as Staphylococcus aureus.

The biocide composition according to the invention,

which 1is particularly suitable as preservative for coating



the-formof paints, including antifouling paints, varnishes and renders,
and for the protection of tinber, |eather and plastics; d) good

-persi stence, even when subjected to potent |eaching conditions and exposure

to WV light, high tenperatures, extrene weather conditions and climatic
conditions, and conditions of changi ngéweat her; biocidal |ong-termaction
despite | ow concentration of the biocide conposition enployed; f) |ow
toxicity to humans and mammal s; g) very | ow vapor pressure of the biocidal
active &pgrtedsenhss bhef dvoilablegppoeetperf eanamace erdicd.csthe bi oci de
conposition according to the invention is distinguished by the fact that
the m xtare ofoadpyiptihidané amtdioca;2-al kylisothiazolin-3-one results in a
synergistic biocidal action. This allows for exanple that, in the case of
good allgi ci dapodctivaibefnd desipad, an additional al gicide can be

di spensed with. In accordance with the invention, the pyrithione is

pref erabfy presedit araivhEYbreeinetcdhposnarén Prechest enm othex myoblem
pyrithione or sodium pyrithione. However, copper pyrithione and iron
pyrithi one mejiaFSerEeNEAPFoyEY ChTharfastif fisitlitone® Hiie oMt dins Hdw
pr onounced in%riEgic color and are therefore only sgitable for specifkﬁ
appl i cati ons, T8t eRAnpFESCANEF LB i AF. PAFSACHRY] £148y RFesGeEs Wt the
pyrithione is_present in a copcentration of.fromo0.1.to 99.9% wei ght
e the o ai ROF: SotesdithoSF oRBEEaiad e n Ko PERAPOF 4 hi ROAFSnEE Cib

or nmore 2-al ky}Lsotfi azol Lg- 3'p0§]ﬁ'§ts,i n i‘n‘é?ﬂ‘&?%r atér?é‘i@éuﬂﬁ’&“ paints,
varnishes and renders, and for the protection of timber,
leather and plastics;

d) good persiétence, even when subjected to potent leaching
conditions and exposure to UV light, high temperatures,
extreme weather conditions and climatic conditions, and
conditions of changing weather;

e) biocidal long-term action despite low concentration of the

biocide composition employed;

f) low toxicity to hﬁmans and mammals;

g) very low: wvapor pressure of the biocidal active
ingredients;

h) favorable price/performance ratio.

The bioﬁide composition according to the invention is
distinguished by the fact that the mixture of a pyrithione and
a 2-alkylisothiazolin-3-one results in a synergistic biocidal
action. This allows for example that, in the case of good
algicidal actioh being desired, an additional algicide can be

dispensed with.



0.1-to 99.9% by weight, in each case based on the entire biocide
conposition. In the 2-al kylisothiazolin-3-one the alkyl radical denotes an
n-al kyl, i-alkyl or c-alkyl radical. Preferably, the alkyl radical
conprises 1 to 10, in particular 1 to 8,  carbon atons. Especially
preferred are 2-n-octy|isothiazo|in-3:oﬁe'and

4, 5-di chl oro-2-n-octylisothiazolin-3-one. The biocide conposition according
to the invention preferably conprises the pyrithione and the 2-al kyli so-
thi azol i n-3-one In aawimglangat wvotdf fheomihvend@en,o theo@irithione is
particular of from1:99 to 99:1, especially preferably of from1:10 to

10: 1, vepycéspekidl Pyesesiterdbl Yhef Hfloshde cemposigiont ipasterefgen Hat
the synergismin the biocidal action of the conposition according to the

i nventi oATWFt h RYT Pyt on@TandSad2v8| kyRY bt @B%t i nFRWheETs addRRET

i ngredi ents. can be ingreased further when thgggoggositi9n addi ioqgl%y
conpri seBYAhthoaBsI RPF ¢&PBamte tieEartave (-4 322 5UBLSYE opgﬁfl ast-

N- but yl car barmat e s supplenentary biocidal acgtive ingredient. In

part i cul BPHBRBBGRNERE  CPRBOBNOG] GECHORPBEPETSRY ABEBFARG 51 THe TGS on
del i ber at gl ont ai ns._ng_i.odoal ky, carbamate in addition_ to.the rit.hi one
and the SBETREPT 8o hTH: SYATAILE e Moy e o Dhe =t 68Rpr &7 e

syst ens Lg@ g@ﬁngsusceptible to mcrobial attack, the biocidal active
i ngredi ents of e-conposition according to the invention in conbination

}Moﬁ heiapol ar or pppgl ag | &guggvaﬁggggbugnwh@hs theogg,%ttmtomes EHAUBIRY
npl e, already exist in the i ocl de conposition and/or 1 n"the system
to be pregenvedncentration of from 0.1 to 99.9% by weight and the 2-
alkylisothiazolin-3-one, also in the form of a mixture of two
or more 2-alkylisothiazolin-3-ones, in a concentration of from
0.1 to 99.9% by weight, in each case based on the entire
biocide composition.

In the 2-alkylisothiazolin-3-one the alkyl radical
denotes an n-alkyl, i-alkyl or c-alkyl radical. Preferably, the
alkyl radical cbmprises 1 to 10, in particular 1 to 8, carbon
atoms. Especially preferred are 2-n-octylisothiazolin-3-one and
4,5-dichloro-2-n-octylisothiazolin-3-one.

The biocide composition according to the invention
preferably comprises the pyrithione and the 2-alkyliso-
thiazolin-3-one in a weight ratio of from 1:1 000 to 1 000:1,
in particular of from 1:99 to 99:1, especially preferably of
from 1:10 to 1@:1, very especially preferably of from 1:3 to
3:1. :

It has emerged that the synergism in the biocidal
action of the Eomposition according to the invention with a

pyrithione and a 2-alkylisothiazolin-3-one as active



Preferred polar liquid nedia are alcohols, esters, glycols, glycol ethers,
gl ycol esters and 2,2,4-trinethyl-1,3- pentanedi ol nonoi sobutyrate
(avail abl e under the trade name "Texanol" from Eastman Chem cal Conpany).
Preferred unpolar liquid nedia are aromatics, such as al kyl benzenes, for
exanpl e xyl ene and tol uene, paraffins, 8unpolar esters, such as phthal ates
and fatty acid esters, "epoxidized fatty acids and their derivatives, and
silicone oils. The biocide conposition according to the invention

pref er abipghadianphl vaioe e thecremgsd offuridmA tuhehD, tHe pRampoultarond n
the range of from6 to 8. The above-nenti oned bi ocidal active ingredients,
viz. thedgytiohprbhe, canbthses pnesedbalkyl exaipimetei n itheafrarimudfar zi-nc,
sodi um copper and/or iron pyrithione, and the iodoal kyl carbamate, for
exanpl e, 1PACt RePFepyBt 3N'rgbl6§/2c|‘arbpy\ﬁye, Nalsut pupplleaentery biocidal
3-iodo-2-EropynyI N- hexyl car bamat e, 3-iodo-2- propynyl

N- cycl oh®Xyt €ar baghee8Rb or 3-i odo- 2- propynyl N phenyl car bamate, and the
2-n-octy|isothia§olin-3-one and/or the. o o

4, 5-di chl or o0- 2- n* Bty PESTERICAZGN nEBPBAEMEREe KRB PitidancoFrasd tdam be

pr epar ed LLoOr- ocesses. he bi oci de conpasitiqn

b t | ddi.ti on, )
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her ei nbel Wb iﬁzglgﬁesuch as amtrol, azocyclotin, BASF 480P,
bi tertanol, difenoconazol, fenbuconazol, fenchlorazol, fenethanil,

f1 uqui nconazol, f%uﬁ%la%%éediéﬁ%rkéioémpléyjquPogﬁgogggtE%%?Q&gféh are

nycl obut ani |, netconazo
susceptible to microbial attack, the biocidal active

ingredients of the composition according to the invention in
combination with a polar or unpolar liquid medium. In this
context, this medium may, for example, already exist in the
biocide composition and/or in the system to be preserved.

Preferred polar liquid media are alcochols, esters,
glycols, glycol: ethers, glycol esters and 2,2,4-trimethyl-1,3-
pentanediol monéisobuﬁyrate (available under the trade name
"Texanol” from Eastman Chemical Company) .

Preferréd unpolar liquid media are aromatics, such as
alkylbenzenes, ffor example xylene and toluene, paraffins,
unpolar esters,. such as phthalates and fatty acid esters,
epoxidized fatty acids and their derivatives, and silicone
oils.

The bioéide composition according to the invention
preferably has a pH value in the range of from 4 to 10, in

particular in the range of from 6 to 8.



epoxyconazol e, pacl obutrazol e, penconazole, propioconazole,
()-cis-1-(4-chl orophenyl)-2-(1H1, 2,4-triazol-1-yl)cycl o heptanol,
tetraconazole, triadinefon, triadinmenol, triapenthenol, triflumzol,
triconazol e and uni conazole, and the netal salts and acid adducts of these
triazol es; inidazoles, such as imazafif,” pefurazoat, prochloraz,

friflum zol and 2-(l-t-butyl)-1-(2-chlorophenyl)-3-(1,2,4-

triazol - 1- yI)propan 2-ol, and the netal salts and acid adducts  of t hese
i mi dazol es: 4 -THED abhiezukscacbedatiiddielnl sachins Angzediisiteho- ¥i fet hyI
4-trifluoronethoxy-4'-trifluoronethyl-1,3-thiazole-5- carboxanilide,

the netdle saytstarenaci thaghudtss mfeqeidse [Oh| G¥BINBEEY bdRafiNg dERX™ n@?hyl
(B) -2-{2- [6- (2-cyanophenoxy)pyrimn din-4-yloxy] - ,

phenyl }zinqretsrxiier yFaPRET nBRRY PT( BFrom {szr[léh(lfrt% GHiff dohe iodoalkyl

Fge”?éyéa?%{%%%%gn A O%%'ﬁf%'} SR TephEReT To5s ﬂ&ﬂ%&iyaé%?g?nyl{
met hyl -2-{2- 1¥pa41g % 1 bamat d
phenox Wﬁcd? %%’Xy% phe 9@ %r?r%ﬁ%xyac ¥4t RarRyE %E}O 3¢5- 1
EEi pgrl{n;c%ié)hxn ycérfla f‘ﬁngzwcfmif”@@ anra@tot}oxy 3‘395%@5%%55/%&'1
., pheno en

EE?egy?ilfﬁ'g ?\‘%ﬁ 133 en%g]%%henyﬁ% g-q%éltgla@csroéﬁg%eﬁr%& hyl jone and/ox
3 e o Al o e e
(3, 5-di 5 19%%%Q¥$ap¥£ﬁo$e p¥£ asefebhoxyasryhat eprogkhyks .

(B)-2-[2 xyphenoxy) phenyl ] - 3- net hoxyacryl ate, net hyl

(B)-2- [2 (2- pheny!| gihenibny! )mhenyl be BasetharyatEybat escamidilg to the
invention may comprise one or more other biocidal active
ingredients whicb are selected as a function of the specific
system to be preserved. Examples of such other biocidal active

ingredients are stated hereinbelow:

triazoles such as amitrol, azocyclotin, BASF 480P,

bitertanocl, difenoconazol, fenbuconazol, fenchlorazol,
fenethanil, 'fluquihconazol, flusilazol, flutriafol,
imibenconazole, isozofos, myclobutanil, metconazole,
epoxyconazole, paclobutrazole, penconazole, propioconazole,

(+) -cis-1- (4-chlorophenyl) -2~ (1H-1,2,4-triazol-1-yl)cyclo-
heptanol, tétraconazole, triadimefon, triadimenol,
triapenthenol, ﬁriflumizol, triconazole and uniconazole, and
the metal salts,gnd acid adducts of these triazoles;
imidazolés, such as imazalil, pefurazoat, prochloraz,
triflumizol aﬁd 2-(1-t-butyl)-1-(2-chlorophenyl)-3-(1,2,4-
triazol-1-yl)propan-2-ol, and the metal salts and acid adducts

of these imidazoles;



di chl or ophenoxy) pyri di n- 3-yl ] - 3- net hoxyacryl ate, nethyl

(E)-2-[12-(3, 5-

(B)-2-{2-[3-(1,1, 2, 2-tetrafl uoroet hoxy) phenoxy] phenyl }- 3-net hoxyacryl ate,
‘et hyl (E)-2-{2-[3-a-hydroxybenzyl) phenoxy] phenyl)-3-net hoxyacryl ate,
met hyl (E)-2-[2-(4- phenoxypyridin-2-yl oxy)phenyl]-3-nmethoxyacryl ate,

met hyl (E)-2- [2-(3-n-propyl oxyphenoxy)fhenyl ] - 3- met hoxyacryl ate, met hyl
(E)- 2-[2-(3-isopropyl oxyphenoxy) phenyl ] - 3-net hoxyacryl ate, nethyl

(B)-2-{2-[3-(2-f |uorophenoxy)phenoxy] phenyl}-3-net hoxyacrylate, - 11
met hyl (E)- 2|}2qhkaﬁ¢ﬁﬁ@@ﬂhmmawébh@©§l]sqphmﬁ%o&ya@fydabéomOn%tm§thl—
(BE)-2-[2-(4-t-butyl pyridin-2- onx%éphenyl ]1-3- nethoxyacrilate met hyl

(E) - 2- {zaitam(@wmwmwﬁ phthoxgTpheryy l - B hethbxyateybat e, rret hyl
(E)-2-]2- (3 ngﬁég yridin-2 onxynethyI% henyl ] - 3- nethoxyacrylate nmet hyl
(E) - 2- { 2qhqpsa ph@REx YISy rT &t nsa! gﬁom RAYT ) 289urethdxya EP?F’Ste,
met hyl (E) - 2- 5- bronopyri di n-2- yl oxynet hyl ) phenyl ] - 3- net hoxyacryl at e,
meth% ( )1a2-zJ{2ec§%r %anf’i’lées, yl oxymet hyl ) phenyl ] - yacry

o2 e e PR R 2o
)1 oty AR Hort t%e"?%aéﬁ- SeLTeky crﬁ“Fate%p%’ia“ PERs gamido-

gétLgx§§ﬂg%%§%}qy ﬁhﬂ?g?yiO?Y%Qggbﬁ%g§2%4%§b§%%$£%$€¥§ia@e, methyl

met hyl oxj B:}‘Op’?”ﬁ%hl/él Pi]ﬁfwu&répﬂsﬁw}/eﬁfymaﬁn a2 gk B

[ 6- (2-azi Xy) pyri m di n-4-yl oxy enyl } - 3- hoxyacrylate nmet hyl

E E)-2- I h -
) Eo e LT e R e

chl or opgﬂmﬂaxyethMi&ﬂomwﬁpmauﬂ } 33 meé sy pae Y akee, fethyl

(B)-2-{2-[6-(2-n-propyl phenoxy) 3,5-tri1azin-4-

yl oxy] phemyd 3 - B net hoxyacnyd ah e2 - pedRy ) ph&ndry Pei@ay{ B- 3-methoxy -
acrylate, methyl (E)-2-{2-[3-(5-methylpyrimidin-2-yloxy) -
phenoxy]phenyl}-3-methoxyacrylate, methyl (E)-2-{2-[3-
(phenylsulfonyloxy)phenoxy]phenyl}-3-methoxyacrylate, methyl
(E)—2—{2—[3—(4—nitrophenoxy)phenoxy]phenyl}—3—methoxyacrylate,
methyl (E)-2-(2=-phenoxy) -3-methoxyacrylate, methyl (E)-2-[2-
(3,5—dimethylbeﬁzoyl)pyrrol—l—yl]-3-methoxyacry1ate, methyl
(E)—2—[2—(3-methoxyphenoxy)phenyl]—3—methoxyacrylate, methyl
(E)—2-[2-(2-pheﬁy1ethen-1—yl)phenyl]—3—methoxyacry1ate, methyl
(E)—2-[2—(3,5—d@chlorophenoxy)pyridin—B—yl]—3—methoxyacrylate,
methyl (E)—2—{2f[3—(1,l,2,2—tetrafluoroethoxy)phenoxy]phenyl}—
3-methoxyacrylate, methyl (E)-2-{2-[3-a-hydroxybenzyl)
phenoxy]phenyl}?3—methoxyacry1ate, methyl (E)-2-[2-(4-
phenoxypyridin-2-yloxy) phenyl] -3-methoxyacrylate, methyl (E)-2-
[2-(3—n—propylo$yphenoxy)phenyl]-3—methoxyacrylate, methyl (E)-
2-[2—(3—isopropyloxyphenoxy)phenyl]—3—methoxyacry1ate, methyl

(E) -2-{2- [3~ (2-fluorophenoxy) phenoxy] phenyl}-3-methoxyacrylate,



ni t rophenyl ) nmet hyl oxi m nonet hyl ] phenyl } - 3- net hoxyacryl ate; succi nate

dehydrogenase inhibitors such as fenfuram furcarbanil, cyclafluramd,
furmecycl ox, Seedvax, Metsul fovax, pyrocarbolid, oxycarboxin, Shirlan,
mebeni| (nmepronil), benodanil and flutolanil (Mncut); - 12 naphthal ene

derivatives such as terbinafin, naftifihl -butenafin,
3-chloro-7-(2-aza-2,7, 7-tri met hyl oct-3-en-5-ine); sulfenam des, such as

di chl orof l uanid, tolylfluanid, folpet and fluorfol pet; captan, captofol;
benzi m dazbhgs, (Bleh -d8 -darbehdayipimenbeyompleny 1f uBatkitbeants cfillzard dazol e

t hi ophanat e-met hyl and thi abendazol e and their salts; norpholin

deri vat i neshyluchEas2t iRddéAnkpbut vipypridpinmérpi oxfvalbheoyh,- 3 met honor ph,
dodenorph, allinmrph and fenpropidin, and their salts with arylsulfonic
aci ds, f@?th@%ﬁﬁﬁr¥1ﬁﬁﬁh EEFBV&eﬁEQUPfdﬁld3adBdCXﬁ@Oph&mméﬂylphenylsulfonlc

aci d; dlthlocarbanates cufraneb, ferbam mancoppe nancozeb maneb,
metam nBRERAIY] Ph?%ﬂrﬁeﬁemet?pmﬁprwéﬁf@nhrngzeblyés (Egueh &s (3-
2- mer capt obenzot hi. azol e benzam des, such_as 2, 6-dichloro-N-(4-trifluoro-

nethylbeﬁ?§h¥ﬁ8ﬁfé Be? -BOPIHTELMYSURASIYdcR - B thorYa cadildt Shormatdy land

al conol | TENOCpATY) Renr B RBY LPBRALGH! aVnam foranyaiexe) Heraiiics,

tecl of { ol ant by §uanTAbe, UGERYds BT Sharanet FoPRETRtgugnider |
yloxymethyl)phenyl]-3-methoxyacrylate, methyl (E)-2-{2-[3-(3-
iodopyridin-2-yloxy)phenoxy] phenyl}-3-methoxyacrylate, methyl
(E)—2—{2—[6—(2—chloropyridin—3—yloxy)pyrimidin—4—yloxy]phenyl}—
3-methoxyacrylate, methyl (E,E)-2-[2-[5,6-dimethylpyrazin-2-
ylmethyloximinomethyl)phenyl] -3-methoxyacrylate, methyl (E)-2-
{2—[6—(6—methy1§yridin-2~yloxy)pyrimidin—4—yloxy}phenyl}—3—
methoxyacrylate; methyl (E,E)-2-{2-[(3-methoxyphenyl)
methyloximinomethyl] phenyl}-3-methoxyacrylate, methyl (E)-2-{2-
[6-(2-azidophenoxy)pyrimidin-4-yloxylphenyl}-3-methoxyacrylate,
methyl (E,E)—2-{2—[6-(phenylpyrimidin-4—y1)methyloximino—
methyl]phenyl}—é-methoxyacrylate, methyl (E,E)-2-{2-[(4-
chlorophenyl)methyloximinomethyl]phenyl}-3-methoxyacrylate,
methyl (E)-2-{2-[6-(2-n-propylphenoxy)-1,3,5-triazin-4-
yloxy]phenyl}~3%methoxyacrylate, methyl (E,E)-2-{2-[(3-
nitrophenyl)methyloximinomethyl]phenyl}-3-methoxyacrylate;

succinate dehydrogenase inhibitors such as fenfuram,

furcarbanil, cyclafluramid, furmecyclox, Seedvax, Metsulfovax,
pyrocarbolid, ~oxycarboxin, Shirlan, mebenil (mepronil),

benodanil and fiutolanil {(Moncut) ;



tris-N-(cycl ohexyl di azeni undi oxy) al um num N-(cycl o-

hexyl di azeni undi oxy)tributyltin and potassi um salts thereof,

bi s- N (cycl ohexyl di azeni undi oxy) copper; - 13 N-nethyli sothi azol i n- 3- one,
5-chloro-N-nethyliso- thiazolin-3-one, 4,5-trinethyl enei sothi azolinone,

1, 2- benzoi so- thiazolinone, N—nethyl01@ﬁ10roacetan1de al dehydes, such as
éinnanaldehyde, gl ut aral dehyde and (3-bronoci nnanmal dehyde; thi ocyanates,
such as thi ocyanat onet hyl t hi o- benzot hi azol e and net hyl enebi st hi ocyanat e;
guat er nary amonnaphtbapenadsiersvelt i shesugh- adi neehyltaf radeoylfamiom,um
chloride, benzyl di net hyl dodecyl - anmmoni um chl ori de and
d|decyldbwﬁ%h%fannnhruhi@h®oVrﬁé akadenéd, dekiruaeithyd ocsudheas Sdilingdanet hyl
p-tolyl sulfone, 3- i ode- 2- propynyl al cohol, 4-chl orophenyl - 3-

i odopr opar gy! fo?%fen@mb‘ﬁ%ﬁo 25wk jasto A ohlegediiuandichy| colbafduenid,
2,3,3-triiopdoal ly alcohol 3- brono- 2, 3-di i odo- 2-propenyl alcohol; phenol
derlvatlg%%pe%u%% ak! ?@FB@%H%bhenol tetrachlorophenol,

3- net hyl - 4- chloroggenol 3, 5- gﬂfethyl - chl orophenol , phenoxyet hanol ,

di chl or ophen, h Pph%ﬁBF phenylphenol p phenyl phenol and

2- benzyl - 4- chloro henol kal.i ne.earth._netal salts of

these phenol def 95%m§§§20ﬂ$%r0%F8#d3§ ﬁFF eﬁﬁaﬁéplngggnﬁﬁrogen at om
such as fzﬁpélftﬁ {‘;gégm flﬁbeP{QQ?B?é agﬂl%ﬁghggé mbEH g such as

2- br ono- propanedi o droxy op enone,

?32b?22; aﬁeH&&Ebigpéﬁﬁ'QHelﬁnégfts 2- d|bronD 2, 4- di cyanobut ane and

morphol;n derivatives such as tridemorph,
fenpropimorph, falimorph, dimethomorph, dodemérph, allimorph
and fenpropidin, and their salts with arylsulfonic acids, for
example with p-toluenesulfonic acid and p-dodecylphenylsulfonic
acid; 7

dithiocarbamates, cufraneb, ferbam, mancopper,
mancozeb, maneb, metam, metiram, thiramzeneb, ziram;

benzothiazoles, such as 2-mercaptobenzothiazole;

benzamides, such as 2,6-dichloro~-N- (4-trifluoro-
methylbenzyl)benzamide;

boron compounds, such as boric acid, borates and borax;

formaldehyde and formaldehyde donor compounds, such as
benzyl alcohol mono (poly)hemiformal, oxazolidins, hexahydro-S-
triazines, N—me@hylolchloroacetamide, paraformaldehyde,
nitropyrine, oxolinic acid, tecloftalam;

biguaniaes, such as polyhexamethylene biguanide;

tris-N-{cyclohexyldiazeniumdioxy)aluminum, N- (cyclo-
hexyldiazeniumdioxy)tributyltin and potassium salts thereof,

bis-N- (cyclohexyldiazeniumdioxy) copper;



_styrene; - 14 tetrachl oro-4-nethylsul fonyl pyridine, pyrinethanol,

mepani pyrim dipyrithione; netal soaps such as tin, copper and zinc
hapht henate, tin, copper and zinc octoate, tin, copper and zinc
2-ethyl hexanoate, tin, copper and zinc oleate, tin, copper and zinc
phosphate and tin, copper and zinc benZoate; metal salts such as copper
hydr oxycar bonat e, sodi um di chromate, potassium dichromate, potassi um
chromate, copper sulfate, copper chloride, copper borate, zinc
fluorosilicate, Nomiporlifdafdriegiolicatepnexi deshsowh-Msnetrthblitgd-t i n oxi de,
Cu20, CQuQ, zZnG  dial kyl di t hi ocar bamates, such as sodi um and zinc salts
di al kyl dihtisizeddrbamanes, 4t et EahBehhY enetsosdiaanfingneand / 2pbeagsigar
N- et hyl di t hi ocarbamate; nitriles_such as 2,4,5, 6-tetrachl oroi sopht hal o-
di ni t ri |t iagodddions cfaR6ahyhPorhi abeardedtd® qui nol i nes, such as
8- hydroxyqui noline_and_its copper salts; nucqchlaric acid,
5- hydr oxy- 2- ( 5H2FqFafbHe:  SHCB- AThFoPBaMEhAgREPPnoeutaraldehyde and
4, 5- ben ithiazolinoqgé 4, 5-trimethyl enedithiazol i none;
4, 5-di cHl PRSI AW & 3- one, 3, 5- di net hyl -
tetrahydro-1, 3, 5-t hi adi azi ne- 2-t hi one, hkéz- -ﬁglor e |-
ety 1) hexari i U IHT S B0 S0Gh ok NP AP ey RerRer R ERY
met hyl di.t hi ; . E%ié4-g¥g Bgzgxg% cet ohydr oxi m noy
chloridé%gH%ﬁeﬁ§ -cﬁ?ﬁ%g§§a v?%y égﬁ¥on ) %hyl 1,2-dichloro - 15
quaternary ammonium  compounds, such as benzyl-
dimethyltetradecylammonium chloride, benzyldimethyldodecyl-
ammonium chloride and didecyldimethylammonium chloride;
iodine derivatives, such as diiodomethyl p-tolyl
sulfone, 3—iodo%2-propynyl alcohol, 4-chlorophenyl-3-
iodopropargyl fdrmal, 3-bromo-2,3-diiodo-2-propenyl
ethylcarbamate, 2,3,3-triiodoallyl alcochol, 3-bromo-2,3-diiodo-
2-propenyl alcohol;
phenol derivatives, such as tribromophenol,
tetrachlorophenol, 3-methyl-4-chlorophenocl, 3,5-dimethyl-4-
chlorophenol, pﬁenoxyethanol, dichlorophen, o-phenylphencl, m-
phenylphenol, p-phenylphencl and 2-benzyl-4-chlorophenol, and
the alkali and alkaline earth metal salts of these phenol
derivatives; :
microbiéides with an activated halogen atom, such as
chloroacetamide; bronopol and bronidox;
Tectamefs, such as 2-bromo-2-nitro-1,3-propanediol, 2-
bromo-4'-hydroxyacetophenone, 2,2-dibromo-3-nitrilepropion-

amide, 1,2-dibromo-2,4-dicyanocbutane and P-bromo-f-nitro-

styrene;



2-cyanovi nyl sul fone; silver-, zinc- or copper-containing zeolites, alone
or enclosed in polyneric active constituents; algicides such as copper

sul fate, dichlorophen, endothal, fentin acetate and qui nocl am n;

her bi ci des such as acetochlor, acifluorfen, aclonifen, acrolein, alachlor,
alloxydim anetryn, am dosul furon, am tirl, amoni um sul fate, anil ofos,
asul am atrazine, aziprotryn, benazolin, benfluralin, benfuresate,

bensul furon, bensulide, benztazone, chloridazon, chlorinuron,

chl or onet hoxyf enset ehdBI 686t 4 ohephyThLOEBAGEDI €1 aEhE, gbk%@@h%bn,,
chl orotol uron, chloroxuron., chloroprepham chlorosulfuron, chlorothal

chl or ot hhepaepyelmpedhyyrhehiehaesul furon, clethodim cl onazone,

cl oneprop, clopyralid, cyanam de, cyanazine, cycloate, cycloxydim

benzof encap, beneehibzeareps HUdENnoxs thnl arebpsr bBordxzibeomphithenate,

bronobuti de, bronofenoxim_  bronoxynil, butachlor, butam fos, butanachlor,

butral i ntinput WoERET cagbet antiiee CEELISYE27, thhor anbepperhl crrobr omimen,

chl orobuf am_chl orofl urenol, difenoxuron, difenzoquat, diflufenican,

di mef ur ofr; SHI RS FRRRR €S dF ABY h&ERPEE, andl rdiisarreteatie . di ket hicpbper and

di met hyl arsenic acid, dinitramn, dinoseb acetate, dinoseb, dinoterb,

di phenanf RS RIEQFRPRES yANA BiQuafOPREY hABPYFE1iNdi BEBRCADRIOC, PPX- A788,

2, 4-D, dai nuron, daiapo , dazonet, 2,4-DB, desnedi pham desnetryn, _.

di canba, di chl dBeRFt, SAIH 0S8Eop2S di SRR 0 p FYFXPXYFEEARSTEY © di SR |

fl anpr ops flazasul furon, fluazifop, fluazifop-P,. fluchloralin,

f1 unet ur%¥h¥?rﬁ%$%gl VESBE Y uéﬁSﬁ?PF‘S‘an, Eog%géﬂ“ﬂp % f FOPERA

Lo oo LU0 OO BELEONn fd MY PUbppe L OBRIALET LHREME LI L VAL
copper fluorosilicate;

oxides such as tributyltin oxide, Cuy0, CuO, 2Zn0O;

dialkyléithiocarbamates, such as sodium and zinc salts
of dialkyldithiocarbamates, tetramethylthiuram disulfide and
potassium N-methyldithiocarbamate;

nitriles such as 2,4,5,6-tetrachloroisophthalo-
dinitrile, disodium cyanodithiocimidocarbamate;

quinolines, such as 8-hydroxyquinoline and its copper
salts;

mucochloric acid, 5-hydroxy-2-(5H)-furanone;

4,5-dichlorodithiazolinone, 4,5-benzodithiazolinone,
4,5-trimethylenédithiazolinone;

4,5—dicﬁloro-(3H)—1,2—dithiol—3-one, 3,5-dimethyl-
tetrahydro—l,B,3—thiadiazine—2—thione, N- (2-p-chlorobenzoyl -
ethyl)hexaminiu@ chloride, potassium N-hydroxymethyl-N’-
methyldithiocarbamate;

2—oxo—2}(4—hydroxyphenyl)acetohydroximinoyl chloride;

phenyl 2-chlorocyanovinyl sulfone, phenyl 1,2-dichloro-



hal exyf op, hexazi non, i mazanet habenz, inmazapyr, imazaquin, imazethapyr,
i oxynil, isopropalin, isoproturon, isouron, isoxaben, isoxapyrifop,
-lactofen, lenacil, linuron, LS830556, MCPA, pebulat, pendinethalin,
pent achl or ophenol , pentanochlor, mneral oil fractions, phennedi pham
pi cl oram pi perophos, pretilachlor, -pism-sul furon, prodi am n, proglinazin,
‘proneton, pronetryn, propachlor, propanil, propaquizafop, propazir,
propham propyzam de, prosul focarb, pyrazolynate, pyrazosulfuron
pyrazoxys efyaRyvidyl | €@l bonpyri dat, quinclorac, quinnmerac, quinoclanmn
qui zal of op, qui zal of op-P, S-23121, DPX-E96361, DSMA, eglinazine, endothal,
epsorcarb, EPTC siktém! f| utakinpretduptienioont aatrtiofounesat ;e d pnakapeopyr
f enoxaprop-P, fenuron, flanprop, irgarol 1051, MCPA-thioethyl, MCPB,
mecopr openakcspd opr Pohehenacesct e | consditwehasy  net ami tron,
met al achl or, nethabenzthi azuron, methazole, nethoprotryn, methyldynron
met hyl i sot hi ocyahaieideset shrdnur es, merpechl evl iastox ur 6achietpibbesi n,
met sul furon, nolinate, rrionoalid, nonolinuron, MM naproanilide,
napr opan¢@éotimapt af ant 1 Bepoebat e npedsal i neekaMaR pyr acl of en, nor fl urazon,
orbencarb, oryzalin, oxadiazon, oxyfluorfen, paraquat, pronetryn, .
simetryn, SW 1500r D 5o BRFBr Afe, aceiAF DAt urdfil L +4PT ?Ps,a?éﬂﬁlééﬁutam
tebut hiuron,_ terbacjl, .terbupeton, terbuthylazine, .terbutryn, .
it azar |4 BALE R 0§ LR PEr oPL L ORTSHBCaT B YR, (B IRSPE LU Bel GFiAEOL
tral koxydi tri-allate, triasulfyron, tribhenzuron, triclopy

R PRESee

r, .- lz
tridi phafBMOPH1 Bt a7 ti f RaCHTS U  VRrhorae: TREBFSSTEE

conposi tjon accor di to the inventi COMpLI furt her r
compost oD SSEpE 8 a0 L6 1 0Vl on M COMBLLSE TuCher Loty
bIOCIdesbéﬁ?éQZOEg?npl%&doridazon, chlorimuron, chloromethoxyfen,

chloronitrofen, chloroacetic acid, chloropicrin, chlorotoluron,

chloroxuron, %chloroprepham, chlorosulfuron, chlorothal,
chlorothiamide,i cinmethyline, cinosulfuron, clethodim,
clomazone, clomeprop, clopyralid, cyanamide, cyanazine,
cycloate, cycloxydim, benzofencap, benzthiazuron, bifenox,
bilanafos, boiax, bromacil, bromobutide, bromofenoxim,
bromoxynil, butachlof, butamifos, butanachlor, butralin,

butylate, carbetamide, CGA 184927, chloramben, chlorobromuron,
chlorobufam, :chloroflurenol, difenoxuron, difenzoquat,
diflufenican, dimefuron, dimepiperate, dimethachlor,
dimethametryn, dimethipin, dimethylarsenic acid, dinitramin,
dinoseb acetate, dinoseb, dinoterb, diphenamide, dipropetryn,
diquat, dithiopyr, diuron, DNOC, PPX-A788, 2,4-D, daimuron,
dalapon, dazomét, 2,4-DB, desmedipham, desmetryn, dicamba,
dichlobenil, diéhloroprop, dichloroprop-P, diclofop, diethatyl,
flamprop-M, flazasulfuron, fluazifop, fluazifop-P,

fluchloralin, - flumeturon, fluoroglycofen, fluoronitrofen,



of these are thickeners, antifoans, pH regulators, perfunes, dispersants
and stabilizers such as buffers, zinc salts, zinc oxide and conpl exi ng
agents. \Wen used in practice, the biocide conposition can be introduced
either as a ready m x or by separately jaddi ng the biocides and the
remai ni ng conponents of the conposition to the systemwhich is susceptible
to microbial attack and to be preserved. In general, the total

concentr at | bicaci i . Syste i | s_suscepti.ble to

i cr obi arPPaBreang {6 2pERS e e v RO TIPS RUBRE” rade e P
exanpl e, £o£QLQESy , I eNdRIS 1 P! as%hf?lé&?féﬁ?t N1y dds 16 i OC'gﬂﬁzih%%%t‘és;ed
as antifouling active ingredients,“thefr total” concentration=i ~ the system
to be presesxpdops fhembOikohd 50%addnddipryent 1hatabhe, bi qgides are
enpl oyed in tinber preservation, they are normally used af a total

concent r ik o8t BAp§r pm Oidk ki 20% i sBiesp=0antent nalbipers il | Aseaghncase
to the conplete mxture of systemto be preserved and bi oci de conposition
The exanptesabéhysticatkepiird fiopyentdotofedxaiphacl 1Thi 51 exasp| e 1denorsisr at es
t he synergi smof the conbinations of zinc pyrithione (ZnPy),

3-i odo- 24@pPBpy pybul Ak hutppinddmeaietld 1, | RBG)t artdl xoploehyl | spehitazokihnoz- one
(AT) in the biocide conposition according to the invention. - 18 To this
end, agqueonsrail xtoiks radt dohs er ephenvediehamat i paslotamon pheeanehband, a
m xture of ZnPy and O T (weight ratio 80:20) and, on the other hand,

3-i odo- Z°peopyaghlonN. bpryméarbirnure  (CRPBOLamdre pepatidazand phlremetbect of

these mxtures on Penicilliumfuniculosum DSM 12637 was tested. In
addi t i orPY¥OMehEYBi oc PFOPESHEOFent BREPHAE &r, H®paquizafop, propazir,
propham, propyzamide, prosulfocarb, pyrazolynate,

pyrazosulfuron, pyrazoxyfen, pyributicarb, pyridat, quinclorac,
guinmerac, quinoclamin, quizalofop, quizalofop-P, S-23121,
DPX-E96361, DSMA, eglinazine, endothal, epsorcarb, EPTC,
ethalfluralin, ethidimuron, ethofumesate, fenoxaprop,

fenoxaprop-P, fenuron, flamprop, irgarol 1051, MCPA-thiocethyl,

MCPB, mecoprop, mecoprop-P, mefenacet, mefluidid, metam,
metamitron, metazachlorx, methabenzthiazuron, methazole,
methoprotryn, methyldymron, methyl isothiocyanate,

metobromuron, metolachlor, metoxuron, metribuzin, metsulfuron,
molinate, monoalid, moneolinuron, MSMA, naproanilide,
napropamidé, néptalam, neburon, nicosulfuron, nipyraclofen,
norflurazon, orbencarb, oryzalin, oxadiazon, oxyfluorfen,
paraquat, prométryn, simetryn, SMY 1500, sodium chlorate,
sul fometuron, tér oils, TCA, tebutam, tebuthiuron, terbacil,
terbumeton, ierbuthylazine, terbutryn, thiazafluron,
thifensulfuron,r thiobencarb, thiocarbazil, tioclorim,

tralkoxydim, tri-allate, triasulfuron, tribenzuron, triclopyr,



aqueous m xtures also conprised a nutrient nedium viz. a Sabouraud

mal tose broth (commercial product, Merck No. 10393). The cell density was
-106 cells/m . The incubation time was 96 hours at 25C. Each sanpl e was

i ncubated in a shaker- incubator at 120 rpm Table | herei nbel ow shows the
concentrations of, on the one hand, th&7m xture of ZnPy and O T and, on
‘the other hand, of IPBC. It can also be seen fromthis table whether

m crobial growh took place (synmbol "+") or not (synmbol "-"). Thus, table

| al so shewsiphensi ntrusthahhbi t @FY FCORGEAL alipane 480, Colerraceidi ngly, an
M C value of 0.75 ppmresults when only the m xture of ZnPy and O T (wei ght

ratio 80:20) isTheetiogideardMpsialiue cfcoppingvhes enky ihPBBEtiSn wesd.
In contrast, the MC values of mxtures of, on the one hand, zZnPy + AT
and, on thepother thamndter PBGsapmamyr kedhyritowets, t hatidis teeSaynddne as
conbi nati on of these m xtures acts synergistically. . - 19 Table I
Peni ci | | eddhitameeutostheDSki 12687 workke€ val ks bfioZnBpeOfle(l80: Xamp leRBC
at an incubation tinme of 96 h/25C znPy/O T (80:20) concen- tration (ppm
5 3.0 of these are thickeners, antifoams, pH regulators, perfumes,
dispersants and stabilizers such as buffers, zinc salts, zinc
oxide and complexing agents.

When used in practice, the biocide composition can be
introduced eithér as a ready mix or by separately adding the
biocides and thé remaining components of the composition to the
system which 1is susceptible to microbial attack and to be
preserved. In general, the total concentration of the biocides
in the system which is susceptible to microbial attack and to
be preserved is 0.01 to 10% in the case of, for example,
colors, renders; plastics and leather. If the biocides are used
as antifouling éctive ingredients, their.total concentration in
the system to ﬁe preserved 1s from 0.1 to 50%. In the event
that the biocides are employed in timber preservation, they are
normally used ét a total concentration of from 0.1 to 20%.
These concentrations refer in each case to the complete mixture
of system to be preserved and biocide composition.

The exaﬁples illustrate the invention.

7 Example 1

This example demonstrates the sgynergism of the
combinations of zinc pyrithione (ZnPy), 3-iodo-2-propynyl
N-butylcarbamate (IPBC) and 2-n-octylisothiazolin-3-one (OIT)

in the biocide composition according to the invention.



the present context, the paraneters in the formula have the follow ng

nMeani ngseofBerit ZaPYos8NGENt It i e | Bné hBaAAPY Al RB&RiCide Mhxbunag @A
concentration of ZnPy as the only biocide

(weight ratio 80:20) and, on the other hand, 3-iodo-2-propynyl
N-butylcarbamate (IPBC) were prepared, and the effect of these
mixtures on Penicillium funiculosum DSM 12637 was tested.

In addition to the biocide component and water, the
agueous mixtures also comprised a nutrient medium, viz. a
Sabouraud maltoée broth (commercial product, Merck No. 10393).
The cell density was 10° cells/ml. The incubation time was
96 hours at 25°C. Each sample was incubated in a shaker-
incubator at 12Q rpm.

Table I hereinbelow shows the concentrations of, on the
one hand, the mixture of ZnPy and OIT and, on the other hand,
of IPBC. It can also be seen from this table whether microbial
growth took place (symbol “+”) or not (symbol “-7).

Thus, table I also shows the minimum inhibitory
concentrations (MICs). Accordingly, an MIC value of 0.75 ppm
results when only the mixture of ZnPy and OIT (weight ratio
80:20) 1is used, and an MIC value of 2 ppm when only IPBC is
used. In contrast, the MIC values of mixtures of, on the one
hand, ZnPy + OiT and, on the other hand, IPBC are markedly
lower, that is;to say the combination of these mixtures acts

synergistically.

2 1-0.75 0.50.40.30.20.1210.0501PBC concentration (ppm 3 2 1 0.75 0.5
0.4 0.30.20.10.050++++ ++ + + + + + + + + + + 4+ 4+ + + + + + + +
+*+++++++++ + + + + The synergismwhich is present is shown in the
formof figures using the calculations of the synergistic index shown in
table I'l. The synergistic index cal cHl at®ed by the nethod of F.C Kull et
al., Applied Mcrobiology, vol. 9 (1961) , p. 538. Here, the synergistic
index is calculated using the following - 20 formula: Synergistic index S
= Qa/ QA + Qb/ QB ¥hen epphyi ngnghi s fardmila t onithe, RIOC g yst emdeested in



QG = I PBC concentration in the ZnPy/IPBC biocide mxture QB =
concentration of IPBC as the only biocide. If the synergistic index has a
-val ue of above 1, this means that antagonismis present. If the

synergi stic index assunes a val ue of #, this nmeans that an additive effect
of the two biocides exists. If the sy grgistic i ndex assunes a value of
‘less than 1, this neans that synergismof the two biocides exists.

Synergi smwas present when ZnPy/O T (weight ratio 80:20), on the one hand,
and I PBC, on the other hand, were eﬁﬁib&eﬁ si mul t aneously. The cal cul ation
of the synergistic index.can_be seen froamtable Il. Accordingly, the

| owest synergistic i nd&XHdr 1P GUHHHORU BFMod@P30SM 12637 (0.58)  was
found for a mxture qf.11.8%Db igh n T (80:20 and 88. 2% by
wei ght of IPBC. - 210M1rébY%1‘?1?gPé\ﬁi gﬁ’#’%ﬂzf E#%(P)ostrﬁ[ﬁ%%ﬂ 12637: ’

cal cul ation of the synergisti.c index of ZnPy/ (80; + | PBC at an

i ncubation tinme of 9% %fg€% M %ﬁ Hﬁ@eﬁﬁpgtPgLéélgﬁfﬁg%ESyner- gistic

index ZnPy/ QT | PBCTotal con-ZnPy/ |PBC (80:20) concen-centrationOT
T SR e o) PR B St 5

(80:20)
conicen-
tration

(ppm) 3 2 1 0.75 0.5 0.4 0.3 0.2 0.1 0.05 O

5 - - - - - - - - - - | -

3.0 - - - - - - - - - - -

2 - - - - - - - - - - -

1 - - - - - - - - - - -

0.75 - - - - - - - - - - -

0.5 - - - - - - - - - - -

0.4 - - - - - - - - - + +

0.3 - - - - + + + + + + +

0.2 - - - - + + + + + + +

0.1 - - - - + + + + + + +

0.05 - - - + + + + + + + +

0 - - + + + + + + + + +

The synergism which is present is shown in the form of
figures using the calculations of the synergistic index shown
in table II. The synergistic index calculated by the method of
F.C. Kull et alf, Applied Microbiology, vol. 9 (1961), p. 538.

Here, the synergistic index is calculated using the following



0. 0511. 054. 895. 20. 100. 500. 60 0. 10. 750. 8511. 888. 20. 200. 380. 58

0. 20. 750. 9521. 178. 90. 400. 380. 78 0. 40. 10. 580. 020. 00. 800. 050. 85

0. 500. 5100. 00. 01. 000. 001. 00 Exanple 2 Anal ogously to exanple 1, the
synergismof a mxture of ZnPy, |PBC and

4,5-di chl oro-2-n-octyl -4-isothiazolin 3wone (DCAT) was shown with regard
to the microorganismPenicillium funicul osum DSM 12637. I n each case, the
weight ratio of ZnPy and DCOT was 80:20. - 22 Again, the experinental
bat ches egpfaiped a Sabouraud naltose broth as the nutrient medium The
cell density was 106 cells/m . The incubation tinme was 96 hours at 25C.
Each sanple was i ncubapes-dista Shakesx igcuba.gn,at d2004ypm The M C val ues
of biocide conpositions tested can be seen fromtable Il which foll ows.
The M C val ue washén58pppyinghehienfyrauZaPybDERk Thirbxt dee sfeeieght esatkido
80:20) was enployed and 2 ppm when only | PBC was enpl oyed. Table 111

Peni ci | | tnnthenpeekestmcb8Mek263The MG ansd ieess afn Zniky/ DEONT1 480226) thel PBC

at an incubation tinme of 96 h/25C zZnPy/DCO T (80:20) con- centration (ppm
5 3.0 following meanings:

Qs = ZnPy concentration in the ZnPy/IPBC biocide mixture
Qn = concentration of ZnPy as the only biocide
Qp = IPBC éoncentration in the ZnPy/IPBC biocide mixture
Qp = concentration of IPBC as the only biocide.

If the synergistic index has a value of above 1, this
means that antagonism is present. If the synergistic index
assumes a value:of 1, this means that an additive effect of the
two biocides exists. If the synergistic index assumes a value
of less than 1, this means that synergism of the two biocides
exists.

Synergism was present when ZnPy/0IT (weight ratio
80:20), on the:one hand, and IPBC, on the other hand, were
employed simultaneously. The calculation of the synergistic
index can be seen from table II. Accordingly, the Ilowest
synergistic index for Penicillium funiculosum DSM 12637 (0.58)
was found for a mixture of 11.8% by weight of ZnPy/OIT (80:20)

and 88.2% by weight of IPBC.



.present when ZnPy/DCO T (wei ght

“synergi stic index for

21 0.75 0.5 0.4 0.3 0.2 0.1 0.05 0 IPBC concentration (ppm 3 21
0.750.50.40.30.20.20.050+++++++ + + + + + Synergi smwas

ratio 80:20), on the one hand, and |IPBC, on
hand, were - 23 enployed simultaneously. The cal cul ati on of the
i ndex can be seen fromtakde 1V. Accordingly, the | owest
Penicillium funicul osum DSM 12637 (0.50) was found
for a mxture of 50.0% by wei ght of ZnPy/DCO T (80:20) and 50. 0% by wei ght
of IPBC. Table IV Penicillium funicut PSM 12637: cal cul ation of the
synergistic index of ZnPy/DCO T (80720)  +F fPBC at an incubation tinme of 96

h/25C M C at Concent r atpeatt Y Ak QB QyNSdum abSY | 263 Ndex

calculation of ‘the synergistic index of ZnPy/OIT (80:20) + IPBC

t he” ot her
synergistic

at an incubation time of 96 h/25°C

" MIC at Concentration Qa/0n | Qu/Qs Syner-
gistic
index

znpy/OIT| IPBC |Total con-| ZnPy/ IPBC

(80:20) | concen-- |centration OIT

concen- | tration | of ZnPy/ | (80:20)

tration : CIT + IPBC
Qa Qs Qa + O’ (% by (% by  Qa/Qn +
{ppm) (ppm) (ppm) weight) | weight) Qu/ Qs
0 2 2 0.0 100.0 0.00 1.00 1.00
0.05 1 : 1.05 4.8 95.2 0.10 0.50 0.60
0.1 0.75 . 0.85 11.8 88.2 0.20 0.38 0.58
0.2 0.75 0.95 21.1 78.9 0.40 0.38 0.78
0.4 0.1 0.5 80.0 20.0 0.80 0.05 0.85
0.5 0 : 0.5 100.0 0.0 1.00 | 0.00 1.00

Example 2

Analogously to example 1, the synerxrgism of a mixture of

ZnPy, IPBC and 4,5-dichloro-2-n-octyl-4-isothiazolin-3-one

(DCOIT) was shown with regard to the microorganism Penicillium

funiculosum DSM 12637. In each case, the weight ratio of 2zZnPy

and DCOIT was 80:20.



ZnPy/ 1 PBCTotal con-zZnPy/ |1PBC DCO T concen-centrati onDCO T (80: 20)
~trationof ZnPy/(80:20) concen-DCOT + trationl PBC Q QbQa + Qo( % by (%

byQa/ QA + (ppm (ppm (ppm wei ght) wei ght) Qo/ @B 0220. 0100. 00. 001. 001. 00
0. 0511. 054. 895. 20. 100. 500. 60 0. 10. 750. 8511. 888. 20. 200. 200. 58

0. 20. 40. 633. 366. 70. 400. 150. 60 0. 20. 30. 340.7060. 00. 400. 100. 55

0. 20. 20. 450. 050. 00. 400. 050. 50 0. 30. 10. 475. 025. 00. 600. 030. 65

0. 30. 050. 3585. 714. 30. 600. 030. 63 0. 40. 050. 4588. 911. 10. 800. 000. 83

0. 500. 5100. 00. 01AgON 00Lhe0 emysBvepi®l 3bAhahegogshny atiaegk spPabeuradd
synergi sm of Zn and OP shown with regard to the m croorgani sm

Peni ci | Imahtos@4brioghi ca® oduis DBNEI263F. Me&iwn- ¢ ABcexpek i meland i Bat YAEs
contai ned a Sabouraud nmltose broth as the nutrient medium The cel
density Was celde/@dl | sTRE. inkabatcdimat FoRet id wis T8 hdurs a° SSc. EBgeh

sanpl e was incubated in.a shaker-incupator at. 120 rpm
P sample was incubated kn a shaker-incubator gt 120 rpm.

The MIC values of biocide compositions tested can be
seen from tablerIII which follows. The MIC wvalue was 0.50 ppm
when only é ZnPy/DCOIT mixture (weight ratio 80:20) was
employed and 2 ppm when only IPBC was employed.

' Table III
Penicillium funiculosum DSM 12637:
MIC:values of ZnPy/DCOIT (80:20) + IPBC

at an incubation time of 96 h/25°C

ZnPy/DCOIT : IPBC concentration (ppm)
(80:20) con-
centration
(ppm) 3 2 1 0.75 0.5 0.4 0.3 0.2 0.1 0.05 O
5 - - - - - - - - - - -
3.0 - - - - - - - - - - -
2 - - - - - - - - - - -
1 - - - - - - - - - - -
0.75 - - - - - - - - - - -
0.5 - - - - - - - - - - -
0.4 - - - - - - - - - - +
0.3 - - - - - - - - - - +
0.2 - - - - - - - - + + +
0.1 - - - - + + + + + + +
0.05 - - - + + + + + + + +
0 - - + + + + + + + + +

Synergism was present when 2nPy/DCOIT (weight ratio

80:20), on the: one hand, and IPBC, on the other hand, were



The- M C val ues of the biocide conposition tested can be seen fromtable V
which follows. The MC value was 2 ppmwhen only ZnPy was enpl oyed and 0.5
‘opm when only O T was enpl oyed. Table V Penicillium funicul osum DSM 12637:
M C values of ZnPy + O T at an incubation tine of 96 h/25C ZnPy concen-
O T concentration (ppm tration (ppm 33271 0.75 0.50.40.30.20.105
3.02 1 0.750.50.4 0.3 0.2 0.1 0 Synergismwas present when ZnPy and
OT were enployed sinmultaneously. The cal culation of the synergistic index
can be sephoyedm $abhktatheovstpr diTigd y caflbalbovwest synerty steyhdmdexic
(0.58) for Penicilliumfunicul osum DSM 12637 was found for a m xture of

88. 2% byin@eght con ZpPy seen 11518% bytalghtV of ACChrdighly Tabite Vilowest
Penici | Iium funi cul osum DSM 12637: cal cul ati on of the synergistic index of
ZnPy + OPYNeREIRIFNAMGEM drPtt | Frnbfibbiwp 26@riculosum DSM 12637 (0.50)

was found for a mixture of 50.0% by weight of ZnPy/DCOIT
(80:20) and 50.0% by weight of IPBC.
Table IV
Penicillium funiculosum DSM 12637:
calculation of the synergistic index of ZnPy/DCOIT

(80:20) + IPBC at an incubation time of 9§ h/25°C

MIC at Concentration Q./Q0n | Qu/Qs Syner-
gistic
index

ZnPy/ IPBC Total con-| ZnPy/ IPBC

DCOIT concen- |centration| DCOIT

(80:20) | tration | of ZnPy/ | (80:20)

concen- ; DCOIT +

tration IPBC
Qa Qb Qa + O (% by | (% by Qa/Qn +
{ppm) {ppm) {ppm) weight) | weight) Qp/ Qs
0 2 7 2 0.0 100.0 0.00 1.00 1.00
0.05 1 1.05 4.8 95.2 0.10 0.50 0.60
0.1 0.75 0.85 11.8 88.2 0.20 0.20 0.58
0.2 0.4 0.6 33.3 66.7 0.40 0.15 0.60
0.2 0.3 0.5 40.0 60.0 0.40 0.10 0.55
0.2 0.2 0.4 50.0 50.0 0.40 0.05 0.50
0.3 0.1 0.4 75.0 25.0 0.60 0.03 0.65
0.3 0.05 0.35 85.7 14.3 0.60 0.03 0.63
0.4 0.05 0.45 88.9 11.1 0.80 0.00 0.83
0.5 0 0.5 100.0 0.0 1.00 0.00 1.00

Example 3

Analogously to example 1, the synergism of ZnPy and OIP

was shown with regard to the microorganism Penicillium



M C- at Concentrati onQa/ QAQb/ BSyner- gistic index ZnPy O TTotal con-zZnPy O T
concen- concen-centration tration trationZnPy + AT Q QQa + (% by ( %
byQa/ QA + (ppm (ppm (ppm wei ght) wei ght) Gb/ @B 00. 50. 50. 0100. 00. 001. 001. 00
0. 20. 40. 633. 366. 70. 100. 800. 90 0. 30. 30. 650. 050. 00. 150. 600. 75
0. 40. 20. 666. 733. 30. 200. 400. 60 0. 50. 26. 221.-428. 60. 250. 400. 65
0. 750. 10. 8588. 211. 80. 380. 200. 58 10. 11.190. 99. 10. 500. 200. 70
202100. 00. 01. 000. 001. 00 Exanpl e 4 Anal ogously to exanple 1, the synergi sm
of ZnPy angi & Toswaspshownswtih regard to the m croorgani sm Penicillium
funi cul osum I M 211742.  Again, the experinental batches contained a
Sabour aud nal t asga i ot hhas edpemmtariterlt bedeles EhatedhedensBapovwasaudl06
cells/m. The incubation tine was 72 hours at 25C. Each sanple was
i ncubat edthltose shalosh- | s ulidteor nat ri20tr pmdifive. MIBevateks ofertdiecybi gesde
conposition tested can be seen fromtable VII which follows. The M C val ue
was 1 pphd‘weed ls/26 . oBhy ZnRpbags cenpt byedwasd 05 Toywpm wherkotTy ERBE was
enpl oyed. Table VI

sample was incubated in a shaker-incubator at 120 rpm.

The MIC values of the biocide composition tested can be
seen from table V which follows. The MIC value was 2 ppm when
only ZnPy was employed and 0.5 ppm when only OIT was employed.

Table V
Penicillium funiculosum DSM 12637:

MIC values of ZnPy + OIT at an incubation time of 96 h/25°C

ZnPy concen- OIT concentration (ppm)

tration

(ppm) 3 2 1 0.75 0.5 0.4 0.3 0.2 0.1 0
5 - - - - - - - - - -
3.0 - - - - - - - - - -
2 - - - - - - - - - -
1 - - - - - - - - - +
0.75 - - - - - - - - - +
0.5 - - - - - - - - + +
0.4 - - - - - - - - + +
0.3 - - - ~ - - - + + +
0.2 - - - - - - + + + +
0.1 - - - - - + + + + +
0 - - - - - + + + + +

Synergism was present when ZnPy and OIT were employed
simultaneously. The calculation of the synergistic index can be
seen from table VI. Accorxrdingly, the lowest synergistic index
(0.58) for Penicillium funiculosum DSM 12637 was found for a

mixture of 88.2% by weight of ZnPy and 11.8% by weight of OIT.



Pentcillium funiculosumIM 211742: M C values of ZnPy + O T at an
i'ncubation tine of 72 h/25C ZnPy concen- O T concentration (ppm tration
{ppm 3210.750.50.40.30.20.1053.0210.750.50.4+ + + 0.3+ + +
+ 02+ + ++ ++ 0.1+ ++ + + + 0+ + + + + + Synergi smwas present when
ZnPy and O T were enployed sinultaneoysyy. The calculation of the

synergi stic index can be seen fromtable VIII. Accordingly, the |owest
synergistic index (0.63) for PenicilliumfuniculosumIM 211742 was found

for a mxture of 83.3% by weight of, ZRRy d 16. 7% by weight of OT. - 27
Table VI Pen|C|II|un1fun|culosun1h@%‘?&%@QZ: cal cul ation of the

synergi stic index of ZnRy i+ @hTurate @R NSRS iry tiges-pf 72 h/25C M C
at Concentrati onQa/ QAQx/ BSyner- gistic index ZnPy O TTotal con-zZnPy O T

calculation of the synergistic index of ZnPy + OIT

at an incubation time of 96 h/25°C

MIC at Concentration Qa/Qa Qn/ Qs Syner-
gistic
index

ZnPy OIT -|{Total con- ZnPy OoIT

concen- | concen- ‘| centration

tration | tration”|ZnPy + OIT
Qa Qb Qa + Qo (% by (% by Qa/Qn +
(ppm) (ppm) L (ppm) weight) | weight) Qu/ Qs
0 0.5 0.5 0.0 100.0 0.00 1.00 1.00
0.2 0.4 0.6 33.3 66.7 0.10 0.80 0.90
0.3 0.3 0.6 . 50.0 50.0 0.15 0.60 0.75
0.4 0.2 0.6 66.7 33.3 0.20 0.40 0.60
0.5 0.2 0.7 71.4 28.6 0.25 0.40 0.65
0.75 0.1 0.85 88.2 11.8 0.38 0.20 0.58
1 0.1 1.1 90.9 9.1 0.50 0.20 0.70
2 0 2 100.0 0.0 1.00 0.00 1.00

Example 4

Analogously to example 1, the synergism of ZnPy and OIT
was shown with regard to the microorganism Penicillium
funiculosum IMI 211742.

Again, the experimental batches contained a Sabouraud
maltose broth as the nutrient medium. The cell density was
10° cells/ml. The incubation time was 72 hours at 25°C. Each
sample was incubated in a shaker-incubator at 120 rpm.

The MIC.values of the biocide composition tested can be

seen from table VII which follows. The MIC value was 1 ppm when



concen- concen-centration tration trationZnPy + O T Qa QQa + Q( % by (%
byQ /QA + (ppm (ppm (ppm wei ght) wei ght) Qb/ B

-00. 750. 750. 0100. 00. 001. 001. 00 0. 30. 50. 837.562. 50. 300. 670. 97

0. 30. 40. 742. 957. 10. 300. 530. 83 0. 40. 30. 757. 142. 90. 400. 400. 80

0. 50. 20. 771. 428. 60. 500. 270. 77 0. 50. 10. 683..316. 70. 500. 130. 63

0. 750. 10. 8588. 211. 80. 750. 130. 88 101100. 30. 01. 000. 001. 00 Exanple 5

Anal ogously to exanple 1, the synergismof ZnPy and DCO T was shown with
regard t e p§lgl,00 ni LGl | Li.ym Af yRi 0s SM 37. in, the
experi rreérgl{lg? bg{jg%es&%%nt %ﬁhggg)gaSa%ggr aad%r’rggbosgwg?ot ﬁ)}ég tﬁg%r%ﬁt rwiaesnt
medi um g’llgglgygg_densi ty was 106 cells/m. The incubation time was 96
hours at 25C " Each sanple was incubated in a shaker-incubator at 120 rpm
The M C val ues of the biocide conpoggbienytested can be seen fromtable IX
which follows. The MC value was 2 ppmwhen - 28 only ZnPy was enpl oyed
and 2 ppm when only DCeokliwadlenpl dyedculdabhmeIMX Renizall:l i um funi cul osum
DSM 12637: M C values of zZnPy + DCOT at an incubation time of 96 h/25C

ZnPy conceMICtvaliea of ZnPy + OIT at an incubation time of 72 h/25°C
ZnPy concen- OIT concentration (ppm)

tration

(ppm) 3 2 1 0.7 0.5 0.4 0.3 0.2 0.1 0

5 - - - - - - - - - -

3.0 - - - - - - - - - .

) - - - - - - - - - -

1 - - - - - - - - - -

0.75 - - - - - - - - - +

0.5 - - - - - - - - - +

0.4 - - ~ - - - - + + +

0.3 - - - - - - + + + +

0.2 - - - - + + + + + +

0.1 ~ - - - + + + + + +

0 - - - - + + + + + +

Synergiém was present when ZnPy and OIT were employed
gimultaneously. The calculation of the synergistic index can be
seen from table VIII. Accordingly, the lowest synergistic index
(0.63) for Penicillium funiculosum IMI 211742 was found for a

mixture of 83.3% by weight of ZnPy and 16.7% by weight of OIT.



(PPM DCAO T concentration (ppm) 321 0.750.50.40.30.20.1053.021
0.75 0.5+ + 0.4+ + + 0.3+ + +++0.2+ + +++++0.1+ +++++++0
Syner gi smwas present when ZnPy and DCO T were enpl oyed simultaneously. The
calcul ation of the synergistic index can be seen fromtable X
Accordingly, the |l owest synergistic index - (0.35) for Penicillium

funi cul osum DSM 12637 was found for a mixture of 57.1%to 71% by wei ght of
ZnPy and 42.9%to 28.6% by weight of DCOT. - 29 Table X Penicillium

funi cul osum DSM 12637: cal cul ati on pfnthe;rsynergi stic index of ZnPy +

DCAO T at an incubation time of 96 h/25C M T at Concentrati onQa/ QAQL/ QBSyner -
gistic index ZnPy DCO pdatakilceamZalyi BEEbIugonaens1g¢ongen-centration

calculation of the synergistic index of ZnPy + OIT

at an incubation time of 72 h/25°C

MIC at Concentration Q./0n | Qu/Qs Syner-
gistic
index

ZnPy OIT Total con- ZnPy OIT

concen- | concen-- |centration

tration | tration |ZnPy + OIT
Qa Qs Qa + O (% by (% by Qa/Qn +
(ppm) {(ppm) (ppm) weight) | weight) Qu/ Qs
0 0.75 0.75 0.0 100.0 0.00 1.00 1.00
0.3 0.5 0.8 37.5 62.5 0.30 0.67 0.97
0.3 0.4 0.7 . 42.9 | 57.1 | 0.30 | 0.53 0.83
0.4 0.3 0.7 57.1 42.9 0.40 0.40 0.80
0.5 0.2 0.7 71.4 28.6 0.50 0.27 0.77
0.5 0.1 0.6 83.3 16.7 0.50 0.13 0.63
0.75 0.1 0.85 88.2 11.8 0.75 0.13 0.88
1 0 1 100.3 0.0 1.00 0.00 1.00

Example 5

Analogously to example 1, the synergism of ZnPy and
DCOIT was shown with regard to the microorganism Penicillium
funiculosum DSM:12637.

Again, the experimental batches contained a Sabouraud
maltose broth as the nutrient medium. The cell density was
10° cells/ml. The incubation time was 96 hours at 25°C. Each
sample was incubated in a shaker-incubator at 120 rpm.

The MIC values of the biocide composition tested can be

seen from table IX which follows. The MIC value was 2 ppm when



tration trationZnPy + Q QDCA T( % by (% byQa/ QA + (ppn‘) (ppm Qa +

Qowei ght) wei ght) Qo/ B (ppm 0220. 0100. 00. 001. 001. 0

-0.211. 216. 783. 30. 100. 500. 60 0. 30. 751. 0528. 671. 40. 150.380.53

0. 30. 50. 837. 562. 50. 150. 250. 40 0. 40. 40. 850. 050. 00. 200. 200. 40

0. 40. 30. 757. 142. 90. 200. 150. 35 0. 50. 2Q. $41..428. 60. 250. 100. 35

0. 750. 10. 8588. 211. 80. 380. 050. 43 10.11.190. 99. 10. 500. 050. 55

202100. 00. 01. 000. 001 00 Exanple 6 Anal ogously to exanple 1, the synergism

of ZnPy r t h e Ll ium
funi cul osum I'M 11 42(:'\r§£%\$']%éﬁvI gﬂ% %)%%%ﬁl%@%%afng}étéﬁggggg#al nég ged
Sabouraud naltose broth as the nutrignte mgdium The cell density was 106
cells/m. The incubation tinme was 72 hours at 25C. Each sanple was

i ncubat edpémi @i shaker funcobadsumabsii2026pm MIBO0vaThes ME ¥abyes otothe

bi oci de conposition tested can be seen fromtable XI which foll ows. The
M C val ue was 0. 75 ppmatwaen imgupaZieyn waseemdl Gpedh/&%PCL ppm when only
DCOT was enployed. Table Xl PenicilliumfuniculosumIM 211742: MC

val ues 0fnENRYnEPIA T DCOIT concentration (ppm)
tration

{ppm) 3 2 1 0.75 0.5 0.4 0.3 0.2 0.1 0

5 - - - - - - - - - -
3.0 - - - - - - - - - -

) - - - - - - - - - -

1 - - - - - - - - - +
0.75 - - - - - - - - - +
0.5 - - - - - - - - + +
0.4 - - - - - - - + + +
0.3 - - - - - + + + + +
0.2 - - - + + + + + + +
0.1 - - + + + + + + + +

0] - - + + + + + + + +

Synergism was present when ZnPy and DCOIT were employed
simultaneously. The calculation of the synergistic index can be
seen from table X. Accordingly, the lowest synergistic index
(0.35) for Penicillium funiculosum DSM 12637 was found for a
mixture of 57.1% to 71% by weight of ZnPy and 42.9% to 28.6% by

weight of DCOIT.



at an incubation tinme of 72 h/25C ZnPy concen- tration (ppnm) DCO T
concentration (ppm) 321 0.750.50.40.30.20.1053.0210.750.5
0.4+ + 0.3+ + + + 0.2+ + + + + 0.1+ + + + + + O+ + + + + + + Synergi smwas
present when ZnPy and DCO T were enployed sinmultaneously. The cal cul ation
of the synergistic index can be seen fa2omtableXl|. Accordingly, the

| owest synergistic index (0.73) for PenicilliumfuniculosumIM 211742 was
found for a mxture of 66.7% by wei ght of ZnPy and 33. 3% by wei ght of
DCOT. - 31 Table XIl Penicilliumfuggheel gsum I M 211742: cal cul ation of
the synergistic index of ZnPy + DCOT at an incubation time of 72 h/25C

M C at Concent pahi o0l QAQELLBSYDesumgDSMi €2637: calculation of the

synergistic index of ZnPy + DCOIT

at an incubation time of 96 h/25°C

MIC at Concentration Q./0a | Qu/Qs | Syner-
gistic
index

ZnPy DCOIT Total con- ZnPy DCOIT
concen- | concen-: | centration
tration | tration- ZInPy +
Qa Qb DCOIT (% by (% by Qa/Qn +
(ppm) (ppm) Q. + Oy weight) | weight) Qn/ Qs
(ppm)
0 2 2 0.0 100.0 0.00 1.00 1.00
0.2 1 1.2 16.7 83.3 0.10 0.50 0.60
0.3 0.75 1.05 28.6 71.4 0.15 0.38 0.53
0.3 0.5 0.8 37.5 62.5 0.15 0.25 0.40
0.4 0.4 0.8 50.0 50.0 0.20 0.20 0.40
0.4 0.3 0.7 57.1 42.9 0.20 0.15 0.35
0.5 0.2 0.7 71.4 28.6 0.25 0.10 0.35
0.75 0.1 0.85 88.2 11.8 0.38 0.05 0.43
1 0.1 1.1 90.9 9.1 0.50 0.05 0.55
2 0 2 100.0 0.0 1.00 0.00 1.00
Example 6

Analogously to example 1, the synergism of ZnPy and
DCOIT was shown with regard to the microorganism Penicillium
funiculosum IMI 211742.

Again, the experimental batches contained a Sabouraud
maltose broth as the nutrient medium. The cell density was
10¢ cells/ml. The incubation time was 72 hours at 25°C. Each

sample was incubated in a shaker-incubator at 120 rpm.



i ndex ZnPy DCO TTotal con-ZnPy DCO T concen- concen-centration tration

trationZnPy + Qa QoDCOA T( % by (% byQa/ QA + (ppm) ppm Qa + Cowei ght)
wei ght ) Qo/ @B (ppm 0110. 0100. 00. 001. 001. 00 0. 10. 750. 8511. 888. 20. 130. 750. 88

0. 20. 50. 728. 671. 40. 270. 500. 77 0. 30. 40. 742. 957. 10. 400. 400. 80
Q.40. 30. 757. 142. 90. 530. 300. 83 0. 40.20.6 . 733. 30. 530. 200. 73
0. 50. 20. 771. 428. 60. 670. 200. 87 0. 7500 75100. 00. 01. 000. 001. 00 Example 7

h d DCOT hown with
Poaard o The m CRBoKaG e REp g E D S é@%%%%gﬁom&%‘a%s%t fan De
i t d th as the nutrient
%B?th”e%%hcéfﬁfo?rﬂi%l?f% %2‘%@&5@ SR TR PRC AT “Prfe dad P
hours at 23 ﬁ%@§p|$a¥a§ﬂﬁ Qgﬂg&eg |n a ker |ncub§tor ¢5 %20
t

The M C val ues ocide ¢ S11iONS tes can be"'s&en

X1 whighpie ggms The M C value was - 32 17.5 ppm when only ZnPy mas

enpl oyed and .75 ppm when only DCO T was enpl oyed. ZnPy concen- tration
Table XI

Penicillium funiculosum IMI 211742:
MIC values of ZnPy + DCOIT

at an incubation time of 72 h/25°C

ZnPy concen- DCOIT concentration (ppm)
tration

(ppm) 3 2 1 0.75 0.5 0.4 0.3 0.2 0.1 0

5 - - - - - - - - - -
3.0 - - - - - - - - - -

2 - - - - - - - - - -

1 - - - - - - - - - -
0.75 - - - - - - - - - -
0.5 - - - - - - - - + +
0.4 - - - - - - - - + +
0.3 - - - - - - + + + +
0.2 - - - - - + + + + +
0.1 ~ - - - + + + + + +

0 - - - + + + + + + +

Synergism was present when ZnPy and DCOIT were employed
simultaneously. The calculation of the synergistic index can be
seen from table XII. Accordingly, the lowest synergistic index
(0.73) for Peniéillium funiculosum IMI 211742 was found for a
mixture of 66.5% by weight of ZnPy and 33.3% by weight of

DCCIT.



(PPM 20 17.5 15.0 12.5 10 7.5 543 210 Table XIII Aspergillus

ni ger DSM 1957: M C values of ZnPy + DCOT at an incubation tinme of 72

‘h/ 25C | PBC concentration (ppm 54 3 21 0.750.50.40.30.20.10+ + +
Synergi smwas present when ZnPy and DCO T were enpl oyed simultaneously.
Jhe cal culation of the synergistic index;can be seen fromtable XIV.
Accordingly, the | owest synergistic index (0.69) for Aspergillus niger DSM
1957 was found for a mxture of 94.3% by wei ght of ZnPy and 5. 7% by wei ght
of DCOT. - 33 Table XIV Aspergil IT‘A%lQi gg¢r DSM 1957: cal cul ation of the
synergistic index of ZnPy + DCO T a&at—&r+fc€ubation tine of 72 h/25C

Penicillium funiculosum IMI 211742: calculation of the
synergistic index of ZnPy + DCOIT

at an incubation time of 72 h/25°C

MIC at Concentration Q./0 | Ou/Qs Syner-
gistic
index

ZnPy DCOIT Total con- ZinPy DCOIT
concen- | concen- |centration
tration | tration inPy +
0. Qp DCOIT (% by (% by Qa/Qn +
(ppm) ppm) Qa + Qo weight) | weight) On/ Qg
(ppm)
0 1 1 0.0 100.0 0.00 1.00 1.00
0.1 0.75 0.85 11.8 88.2 0.13 0.75 0.88
0.2 0.5 0.7 28.6 71.4 0.27 0.50 0.77
0.3 0.4 0.7 42.9 57.1 0.40 0.40 0.80
0.4 0.3 0.7 57.1 42.9 0.53 0.30 0.83
0.4 0.2 0.6 66.7 33.3 0.53 0.20 0.73
0.5 0.2 0.7 71.4 28.6 0.67 0.20 0.87
0.75 0 0.75 100.0 0.0 1.00 0.00 1.00
Example 7

Analogously to example 1, the synergism of ZnPy and
DCOIT was shown with regard to the microorganism Aspergillus
niger DSM 1957.

Again, the experimental batches contained a Sabouraud
maltose broth as the nutrient medium. The cell density was
10° cells/ml. The incubation time was 72 hours at 25°C. Each
sample was incubated in a shaker-incubator at 120 rpm.

The MIC values of the biocide compositions tested can

be seen from table XIII which follows. The MIC value was



M C. at Concentrati onQa/ QAQb/ QBSyner- gistic index ZnPy DCO TTotal con-ZnPy
DCO T concen- concen-centration tration trationZnPy + Qa QoDCAO T( % by ( %
"byQ /QA + (ppm) ppm Q + Qoweight) weight) Qo/ QB ppm)

00. 750. 750. 0100. 00. 001. 001. 00 10.51.566. 733. 30. 060. 670. 72

20. 52. 580. 020. 00. 110. 670. 78 30. 53. 585. B24.-30. 170. 670. 84

'40. 54. 588. 911. 10. 230. 670. 90 50. 45. 492. 67. 40. 290. 530. 82

50. 35. 394. 35. 70. 290. 400. 69 7.50. 37.896. 23. 80. 430. 400. 83

100. 310. 307 42,90,/520. 490197 7P, 50175 54091008100, 00450pphxambes 8140 13
To test the fungicidal and algicidal filmpreservation of coating

mat eri alscosampE esembldhese materials had different concentrations of

bi oci des added to them and were applied to suitable support materials, for
exanple to calciumsilicate sheet#&abdeaXdilZe of approximately 5 cmx 5 cm
using a brush or a spatula. After_ the coati ngs had dried at 20 1C, they
were - 34 exposed to wat erSHEFPhYLAsS speseTi e PetPod: Wien the fungici dal
preservation was tested, t tes obj ect s whic been exposed to water
or not were en.bedded in ?’je_[c values O% ZnPy + }ll,)CQﬁdf

at an incubation time of 72 h/25°C

ZnPy concen- IPBC concentration (ppm)
tration
(ppm) 5 4 3 2 1 0.75 0.5 0.4 0.3 0.2 0.1 0
20 - - - - - - - - - - - -
17.5 - - - - - - - - - - - -
15.0 - - - - - - - - - + + +
12.5 - - - - - - - - - + + +
10 - - - - - - - - - + + +
7.5 - - - - - - - - - + + +
5 - - - - - - - - - + + +
4 - - - - - - - + + + + +
3 - - - - - - - + + + + +
2 - - - - - - - + + + + +
1 - - - - - - - + + + + +
0 - - - - - - + + + + + +

Synergism was present when ZnPy and DCOIT were employed
simultaneously. The calculation of the synergistic index can be
seen from table XIV. Accordingly, the lowest synergistic index
(0.69) for Aspergillus niger DSM 1957 was found for a mixture

of 94.3% by weight of ZnPy and 5.7% by weight of DCOIT.



an agar nutrient nedium the sanple surface not being covered by the
nutrient nedium The enbedded test objects were subsequently sprayed with

‘a suspensi on of spores of fungi which are relevant under practice

contlitions and stored under optimal growh conditions for fungi. To test
fhe al gicidal preservation, the test objects which had been exposed to

wat er or not were placed into a specific nutrient solution for al gae which
cont ai ned sel ected al gal species which are relevant for practice
conditions and then stored under grawib xowditions which are optimal for

al gae. After the respected storage, the extent of fungal or algal growth
on the surfaces of the tes%SB%f%églﬁésné§§és§§H.1Pﬁ7ﬁhe tests for

fungi ci dal presarvatdQn &¢ r&@%%@{@@ﬂé@é&%f‘eiﬂ& U Lo 0f , 8gugipparts of
the followi ng species was used: ternaria alternata Aspergillus niger

Cl adospori um cl adospor gitdes) iPenibgitldldrurh fmeniacful s uni 23t ©cl adi um atrum - 35
Key: o0 = no visible growth x = mnimal growh (covers up to 25% of the

area) xx = slight growth (covers Up L0 50% of. t he area) é ¥ derate
0 oncentration . b élreg—
growt h (covers up‘%o 75% of the arga) XXXX ="copi|o ro {¢o up to
100% of the area) In exanples 8 to |10, the fungici|dal and al gi ¢cigiadcic
preservation of a matt exterior paiint which is conposed as shown in table
XV her ei nbel ow was test ed. index
ZnPy DCOIT Total con- ZnPy DCOIT
concen- concer- centration
tration | tration ZnPy +
0. Qy DCOIT (% by (% by Qa/Qn +
(ppm) ppm) Q. + Op weight) | weight) Quv/ Qs
ppm)
0 0.75 0.75 0.0 100.0 0.00 | 1.00 1.00
1 0.5 1.5 66.7 33.3 0.06 | 0.67 0.72
2 0.5 2.5 80.0 20.0 0.11 | 0.67 0.78
3 0.5 3.5 85.7 14.3 0.17 | 0.67 0.84
4 0.5 4.5 88.9 11.1 0.23 | 0.67 0.90
5 0.4 5.4 92.6 7.4 0.29 | 0.53 0.82
5 0.3 5.3 94.3 5.7 0.29 | 0.40 0.69
7.5 0.3 7.8 96.2 3.8 0.43 | 0.40 0.83
10 0.3 10.3 97.1 2.9 0.57 | 0.40 0.97
17.5 0 17.5 100.0 0.0 1.00 | 0.00 1.00

Examples 8 to 13

To test the fungicidal and algicidal film preservation
of coating materials, samples of these materials had different
concentrations of biocides added to them and were applied to
suitable support materials, for example to calcium silicate
sheets in a size of approximately 5 c¢cm x 5 cm, using a brush or

a spatula. After the coatings had dried at 20 + 1°C, they were



Table XV Exterior paint Conponent Water Pigmentverteiler A (BASF AQ
Sodi um pol yphosphat e, 25% strength solution Concentrated ammoni a .
‘Preservative ACTICIDE FI (Thor GrbH) 2% strength nethyl cell ul ose sol uti on,
20 000 nPas White spirit (180-210C) Lusolvan(r) FBH (BASF AG Lumi ten(r)
N-OC 30 (BASF AG Titanium dioxide rutit®,  Kronos(r) 2043 (Kronos-Titan
GrbH) Anpunt in parts by weight 65 3 4 2 3 100 13 7 10 180 Oryacarbe 5 GU
(Orya GrbH) Talc, 5 mAntifoam Agitan(r) 280 (M nzing Chem e GrbH)

exposed to water during a specific period.

When the fungicidal preservation was tested, the test
objects which had been exposed to water or not were embedded in
an agar nutrient medium, the sample surface not being covered by
the nutrient medium. The embedded test objects were subsequently
sprayed with a suspension of spores of fungi which are relevant
under practice conditions and stored under optimal growth
conditions for fungi.

To test the algicidal preservation, the test objects
which had been exposed to water or not were placed into a
specific nutrient solution for algae which contained selected
algal species which are relevant for practice conditions and
then stored under growth conditions which are optimal for algae.
After the respected storage, the extent of fungal or algal
growth on the surfaces of the test object was assessed.

In the tests for fungicidal preservation, a
representative spore mixture of equal parts of the following
species was used:

Alternaria alternata
Aspergillus niger
Cladosporium cladosporoides

Penicillium funiculosum

Ulocladium atrum



Pol yacryl ate Acronal (r) 290D (BASF AG 240 50 3 320 1 000 - 36 In exanples
11 to 13, the fungicidal and algicidal preservation of a float-finish
rendering which is conposed as shown in table XVI hereinbel ow was tested:
Table XVI Float-finish rendering Conponent 25% strength sodi um

pol yphosphat e sol uti on Anount in parts 3%y weight 8 Preservative
ACTICIDE(r) FI (Thor GrbH) 3 Antifoam Agitan(r) 280 (Munzig Chem e GrbH) 3
Pol yacryl ate Latekoll (r) D, 8% ammoni acal solution (BASF AG Wite spirit
(180-210Ky: Butyl diglycol 8 10 10 Basophob(r) WDS (BASF AG 6 Titanium
dioxide rutile, Kronos(r) 2044 (Kronos-Titan GrbH) Oryacarb(r) 40 GU

. (Owa GroH) © = no visible growth
X = minimal growth (covers up to 25% of the area)
XX = slight growth (covers up to 50% of the area)
XxXx = moderate growth (covers up to 75% of the area)
XXXX = copilious growth (covers up to 100% of the area)

In examples 8 to 10, the fungicidal and algicidal
preservation of a matt exterior paint which is composed as

shown in table XV hereinbelow was tesgted.

Table XV
Exterior paint

Amount in parts

Component by weight
Water 65
Pigmentverteiler A (BASF AG) 3
Sodium polyphosphate, 25% strength solution 4
Concentrated ammonia 2
Preservative ACTICIDE® FI (Thor GmbH) 3
2% strength methylcellulose solution,

20 000 mPas 100
White spirit (180-210°C) 13
Lusolvan® FBH (BASF AG) 7
Lumiten® N-OC 30 (BASF AG) 10
Titanium dioxide rutile, Kronos® 2043

(Kronos-Titan GmbH)

180

Omyacarb® 5 GU (Omya GmbH) 240
Talc, 5 pum 50
Antifoam Agitan® 280 (Minzing Chemie GmbH) 3
Polyacrylate Acronal® 290D (BASF AG) 320

1 000



Owyacarb(r) 130 QU (Owa GrbH) Plastorit (Luzenac Deutschl and GrbH)

Quartz pebbles Water Acronal 290 D 28 395 255 65 45 32 132 1 000 Exanple 8
‘A filmof the above exterior paint was tested for its preservation
properties. - 37 The biocide conposition enployed was the aqueous biocide
conposi tion | which follows. The perceni@ges started refer to the entire
hqueous m xture of exterior paint and active ingredients. Biocide
conposition |I: ZnPy 3% IPBC 2% OT 3% Table XVI1 which follows states the
amount s of activen |agtegient . used i1 L NerexperLapot sayt i periiof Jiof,

whi ch the biocide-preserved filns were exposed to water and the-funga
and al gapbrgsewAr98nt RE surfasge of 1 hhenf rkiBeat ngheang, of s t e 8XRAN ifEent.

shown in table XVI hereinbelow was tested:

Table XVI

Float-finish rendering

Component Amount in parts
by weight
25% strength sodium polyphosphate solution 8
Preservative ACTICIDE® FI (Thor GmbH) 3
Antifoam Agitan® 280 (Minzig Chemie GmbH) 3

Polyacrylate Latekoll® D, 8% ammoniacal

solution (BASF AG) 8
White spirit (180-210°C) 10
Butyl diglycol 10
Basophob® WDS (BASF AG) 6

Titanium dioxide rutile, Kronos® 2044

(Kronos-Titan GmbH) 28
Omyacarb® 40 GU (Omya GmbH) 395
Omyacarb® 130 GU (Omya GmbH) 255
Plastorit (Luzenac Deutschland GmbH) 65
Quartz pebbles 45
Water 32
Acronal 2%0 D 132

1 000
Example 8

A film of the above exterior paint was tested for its

preservation properties.



Table XVI1 Preservation of filns of the above-nentioned exterior paint
agai nst fungal and algal growh . using biocide conposition | Anpunts of
ractive Exposure to Fungal growth Al gal growth No.ingredient water on the
filmon the filmznPy/1PBC/ AT (d)surfacesurface (ppn) 130/20/ 300xxxx
230/ 20/ 302xxxxxx 360/ 40/ 600xxx 460/ 40/ 69D2xxxxxxx 590/ 60/ 900x0

'690/ 60/ 902xxxx 7150/ 100/ 150000 8150/ 100/ 15020 - 38 Ampunts of active
Exposure to Fungal growth Algal growth No.ingredient water

The Dbiocide composition employed was the agqueous
biocide composition I which follows. The percentages started
refer to the entire aqueous mixture of exterior paint and
active ingredients.

Biocide composition I:

W
oe

nPby

IPBC

[\
o

OIT 3

e

Table XVII which follows states the amounts of active
ingredients used in the experiments, the period for which the
biocide-preserved films were exposed to water and the fungal
and algal growth on the surface of the films at the end of the
experiment.

Table XVII

Preservation of films of the above-mentioned
exterior paint against fungal and algal growth

using biocide composition I

No. | Amounts of active Exposure to Fungal growth | Algal growth
ingredient water on the film on the film
ZnPy/IPBC/OIT surface surface

(ppm) (d)

1 |130/20/30 0 X bood
2 | 30/20/30 2 XX KXHXX
3 60/40/60 0 X XX

4 | 60/40/60 2 XXX XXXK
5 ]190/60/90 0 X 0

6 | 90/60/90 2 X XXX
7 |150/100/150 0 0 0

8 |150/100/150 2 0 XXX




on the filmon the film2znPy/I1PBC O T (d)surfacesurface (ppm
9225/ 150/ 225000 10225/ 150/ 22520xx 11300/ 200/ 300000 12300/ 200/ 300200 130/0/0
‘(conpari son) Oxxxxxxx 140/ 0/ 0 (conpari son) 2xxxxxxx Exanple 9 Exanple 8 was

repeat ed, except that the aqueous biocide conposition Il hereinbel ow was
psed. The percentages stated refer t-o3the entire agueous m xture of
exterior paint and active ingredients. Biocide conposition Il: ZnPy 3%

IPBC 2% DCO | T 3% Table XVII1| which foll ows states the jambunts of active
i ngr edi et s |Ugednts athacexperi rr@ﬁpssund1@0perFmaaiogrm¢lch Algal growth

bi oci de-preserved. films were e Q}o§ed to wat er %h§ fungal ng gl gal
grow h on t e "SUrface of the fil at the en expe? e |

Tabl e XVII1 | |Pmeservsd/jicar of fil s of t he aboy@-ﬂmatl oned |exirgr=icer pai nt
agai nst fungal and al gal growth

(ppm) (d)

9 | 225/150/225 0 0 0
10 | 225/150/225 2 0 XX
11 | 300/200/300 0 0 0
12 300/200/300 2 0 0
13 | 0/0/0 (comparison) 0 ploled XXXX
14 [ 0/0/0 (comparison) 2 XXX XRXXX

Example 9

Example 8 was repeated, except that the aqueous biocide
composition II hereinbelow was used. The percentages stated
refer to the entire aqueous mixture of exterior paint and
active ingredients.

Biocide compogsition II:

ZnPbPy 3%
IPBC 2%
DCOIT 3%

Table XVIII which follows states the amounts of active
ingredients used in the experiments, the period for which the
biocide-preserved films were exposed to water and the fungal
and algal growth on the surface of the films at the end of the

experiment.



usi ngbi oci de conposition |

Al gal

Anmobunts of active Exposure to Fungal
growm h No.ingredient water on the filmon the film zZnPy/IPBC DCO T

growt h

'(d)surfacesurface (ppnm) 130/ 20/ 300xxxxx 230/ 20/ 302xxxxxxx 360/ 40/ 600xxx
4607 40/ 602xxxxxx 590/ 60/ 9000xx 690/ 60/ 9020xxxx 7150/ 100/ 15000x
8150/ 100/ 15020xxxx 9225/ 150/ 225000 1022%¢ 150/ 22520xx 11300/ 200/ 300000
12300/ 200/ 300200 130/ 0/ 0 (conpari son) Oxxxxxxx 140/ 0/0 (conpari son) 2xXXXxXXXXx

Exanpl e 10 Exanpl e 8 was repeated,
conposi tion |11 hereinbel ow was used;Thgpercent ages stated
entire aqueous m xture of exterior

S

except that the aqueous biocide

refer to the

Pregservation of films of the above-mentioned

exterior paint against fungal and algal growth

using biocide composition II

No. { Amounts of active Exposure to Fungal growth | Algal growth
ingredient water on the film on the film
ZnPy/IPBC/DCOIT surface surface

(ppm) (d)

1 [30/20/30 0 X KXXX
2 130/20/30 2 plo'ee XXXX
3 60/40/60 0 X XX

4 | 60/40/60 2 XX XXXX
5 90/60/90 0 0 XX

6 90/60/90 2 0 HXKX
7 150/100/150 0 0 X

8 150/100/150 2 0 KHXK
9 | 225/150/225 0 0 0

10 225/150/225 2 0 %X

11 | 300/200/300 0 0 0

12 | 300/200/300 2 0 0

13 | 0/0/0 (comparison) 0 XXX KHXX

14 | 0/0/0 (comparison) 2 XXK KKXH

composition III hereinbelow was used.

refer to the entire aqueous

Example 8 was repeated,

active ingredients.

Example 10

Biocide composition III:

ZnPy 3

IPBC

o\°

[\
o\°

mixture of

exterior paint

except that the agueous biocide

The percentages stated

and



active ingredients. Biocide conposition IIl: ZnPy 3% |IPBC 2% - 40 AT

1. 5%

and al gal
to Fungal

usi ng bi ocide conposition I

exterior

experinment.

pai nt agai nst fungal
Anmounts of active Exposure
growt hNo. i ngredi est water on the filmon the film

DCOT 1.5% Tabl e XI X which follows states the anounts of active
vingredients used in the experinents,
bi oci de-preserved filnms were exposed to water and the fungal
growth on the surface of the filns at-tdse end of the
Preservation of filnms of the above-nentioned
growt h
growt h Al gal

the period for which the

and al gal
Tabl e XI X

ZnPy/ 1 PBC/ O T/DCAOT (d)surfacesurface (ppm 130/20/ 15/ 150xxx

230/ 20/ 15/ 152xxxxxx 360/ 40/ 366£300x XX

ingredients used in the experiments,

biocide-preserved films were exposed to water and

1.5%

Table XIX which fcllows states the amounts of active

the period for which the

the fungal

and algal growth on the surface of the films at the end of the

experiment.

Table XIX

Pregervation of films of the above-mentioned

exterior paint against fungal and algal growth

using biocide composition III

No. { Amounts of active Exposure to | Fungal growth | Algal growth
ingredient water on the film on the film
ZnPy/IPBC/0OIT/DCOIT surface surface

(ppm) (d)

1 130/20/15/15 0 X XX

2 | 30/20/15/15 2 XX XXXX
3 60/40/30/30 0 X XX

4 | 60/40/30/30 2 XX KXXX
5 90/60/45/45 . 0 0 0]

6 | 90/60/45/45 2 0 XX

7 150/100/75/75 0 0 0

8 150/100/75/75 2 0 b4

9 | 225/150/112.5/112.5 0 0 0

10 | 225/150/112.5/112.5 2 0 0

11 |300/200/150/150 0 0 0

12 300/200/150/150 2 0 0

13 | 0/0/0 (compgrison) 0 XXX XXXX

14 | 0/0/0 (comparison) 2 XXX XXXX




460L 40/ 30/ 302xxxxxx 590/ 60/ 45/ 45000 690/ 60/ 45/ 4520xx 7150/ 100/ 75/ 75000
8150/ 100/ 75/ 7520x 9225/ 150/ 112.5/112. 5000 10225/ 150/112.5/112. 5200

*11300/ 200/ 150/ 150000 12300/ 200/ 150/ 150200 130/ 0/ 0 (conpari son) OXXXXXXX
14070/ 0 (conpari son) 2xxxxxxx - 41 Exanple 11 Exanple 8 was repeated, but
lhe above-nentioned float-finish rendering was used instead of the
exterior paint. The results are conpiled in table XX which follows. Table
XX Preservation of filnms of the above-nentioned float-finish rendering

agai nst fungal and al gal growth using.biocide conposition I Anounts of
active Exposure to Fungal growth Al No. i ngredi ent water on the
filmon the fil mZaRyi EPBE OJad d) sHpEacegUrf3k® the above-mentioned
float-finish rendering was used instead of the exterior paint.
The results are compiled in table XX which follows.
Table XX
Preservation of films of the above-mentioned

float-finish rendering against fungal and algal growth

using biocide composition I

No. | Amounts of active Exposure to Fungal growth | Algal growth
ingredient water on the film on the film
ZnPy/IPBC/OIT surface surface

(ppm) 7 (d)
1 |30/20/30 : 0 0 0
2 | 30/20/30 2 0 XXXX
3 160/40/60 0 0 ' 0
4 60/40/60 2 0 0
5 90/60/90 0 0 0
6 90/60/90 2 0 0
7 150/100/150 0 0 0
8 150/100/150 2 0 0
9 | 225/150/225 0 0 0

10 | 225/150/225 - 2 0 0

11 [ 0/0/0 (comparison) 0 XXX XXXX

12 | 0/0/0 (comparison) 2 XXX XRKX

Example 12

Example 11 was repeated, except that the aqgueous
biocide composition II was used.

The results are compiled in table XXI which follows.



(ppm 130/ 20/ 30000 230/20/3020xxxx 360/ 40/ 60000 60/ 40/ 60200 590/ 60/ 90000
690/ 60/ 90200 7150/ 100/ 150000 8150/ 100/ 150200 9225/ 150/ 225000
*10225/ 150/ 225200 110/ 0/ 0 (conpari son) Oxxxxxxx 120/ 0/ 0 (conpari son) 2XXXXXXX
Exanpl e 12 Exanple 11 was repeated, except that the aqueous biocide
conposition Il was used. The results -ar& conpiled in table XXI which
follows. Table XXI Preservation of filnms of the above-nentioned
float-finish rendering agai nst fungal and al gal growth usingbi ocide
conposition Il Anmounts of active Expapueexko Fungal growth Al gal growh
No.ingredient water on the filmon the filmznPy/|PBC/ DCO T

Preservation of films of the above-mentioned

float-finish rendering against fungal and algal growth

using biocide composition II

No. | Amounts of active Exposure to Fungal growth | Algal growth
ingredient water on the film on the film
ZnPy/IPBC/DCOIT surface surface

(ppm) (d)
1 |30/20/30 0 X 0
2 |30/20/30 2 X XXX
3 60/40/60 0 X 0
4 60/40/60 2 X x
5 |90/60/90 0 0 0
6 | 90/60/90 2 0 0
7 |150/100/150 0 0 0
8 |150/100/150 2 0 0
9 | 225/150/225 0 0 0

10 | 225/150/225 2 0 0

11 | 0/0/0 (comparison) 0 oo pioioted

12 {0/0/0 (compafison) 2 XXX XXKX

Example 13

Example: 11 was repeated, except that the aqueous
biocide composition III was used.

The results are compiled in table XXII which follows.



(d)surfacesurface (ppm -130/20/300x0 230/ 20/ 302xxxx 360/ 40/ 600x0
460/ 40/ 602xx 590/ 60/ 90000 690/ 60/ 90200 7150/ 100/ 150000 8150/ 100/ 150200
#9225/ 150/ 225000 10225/ 150/ 225200 110/ 0/ 0 (conpari son) Oxxxxxxx 120/0/0
(conpari son) 2xxxxxxx Exanpl e 13 Exanple 11 was repeated, except that the
aqueous biocide conmposition Il was used.- The results are conpiled in:
table XXIl which follows. a - 43 Table XXIlI Preservation of filnms of the
above-nentioned float-finish rendering agai nst fungal and algal growth
usi ng biocide conp osition Il Anorgdise ofx@ecti ve Exposure to Fungal grow h

Preservation of films of the above-mentioned
float-finish rendering against fungal and algal growth

using biocide composition III

No. | Amounts of active Exposure to Fungal growth | Algal growth
ingredient water on the film on the film
ZnPy/IPBC/0OIT/DCOIT surface surface

(ppm) (d)
1 |30/20/15/15 0 XXX XXXX
2 130/20/15/15 2 XX XXXX
3 1 60/40/30/30 0 0 0
4 60/40/30/30 2 0 0
5 | 90/60/45/45 0 0 0
6 90/60/45/45 ~ 2 0 0
7 | 150/100/75/75 0 0 0
8 |150/100/75/75 2 0 0
9 | 225/150/112.5/112.5 0 0 0

10 225/150/112.5/112.5 2 0 0

11 [ 0/0/0 (comparison) 0 XXX KXXX

12 | 0/0/0 (comparison) 2 XXX XXXX




Al gal growth No.ingredient water on the filmon the film

ZnPy/ I PBC O T/DCAO T (d)surfacesurface (ppnm) 130/ 20/ 15/ 150XXXXXXX

#230/ 20/ 15/ 152xxxxxx 360/ 40/ 30/ 30000 460/ 40/ 30/ 30200 590/ 60/ 45/ 45000

690/ 60/ 45/ 45200 7150/ 100/ 75/ 75000 8150/ 100/ 75/ 75200 9225/ 150/ 112.5/112. 5000
10225/ 1509 102/ B 69P. 5200 110/ 0/ 0 (conpari son) Oxxxxxxx 1PCTPEROLGRBSEL son)
2XXXXXXX 1 - 45 7. A biocide conposi-ti4dn-as clained in claimbé,
characterized in that the pyrithione and the 2-n-octylisothiazolin-3-one
and/ or 4, 5-dichl oro-2-n- OCty|ISOthW@ZQiéﬂm3 one are present in a weight
ratio of from 1:10 to 10:1. 8. brocrde conposition as clainmed in any of

claine Ito 7, £hasastedé Ze@ohﬁoéh@ioxﬁhe eyrpthéong and pheithione as

2- alkyllsothlazolln 3-one are present in a total concentration
biocidal active ingredient, as additive to materials capable of
being attacked by harmful microorganisms, characterized in that
the biocide composition comprises a 2-alkylisothiazolin-3-one
as further biocidal active ingredient.
2. A biocide composition as claimed in claim 1,
characterized in that the pyrithione ©present is zinc
pyrithione, sodium pyrithione, copper pyrithione and/or iron
pyrithione.
3. A Dbiocide composition as claimed in claim 1 or 2,
characterized in that the pyrithione is ©present in a
concentration of from 0.5 to 99.5% by weight based on the
entire biocide composition.
4. A biocide composition as claimed in any of claims 1 to
3, characterized 1in that the 2-alkylisothiazolin-3-one 1is
present in a concentration of from 0.1 to 99.9% by weight based
on the entire biocide composition.
5. A biocide composition as claimed in any of claims 1 to
4, characterized in that the 2-alkylisothiazolin-3-one is
2-n-octylisothiazolin-3-one or 4,5-dichloro-2-n-
octylisothiazolin-3-one or a mixture of these two compounds.
6. A biocide composition as claimed in any of claims 1 to 5,
characterized = in that the pyrithione and the
2-alkylisothiazolin-3-one are present in a weight ratio of from

1:1 000 to 1 000:1.



of fromO0.2 to 100% by wei ght, based on the entire biocide conposition. 9.
A bi oci de conposition as clainmed in any of claims 1 to 8, characterized in
Yhat no iodoal kyl carbamate is present. 10. A biocide conposition as
clainmed in any of clains 1 to 8, characterized in that an iodoal kyl
carbamate is present as suppl ementary 4 oci dal active ingredient. 11. A

bi oci de conposition as clainmed in claim 10, characterized in that the

i odoal kyl carbamate present is 3-iodo-2-propynyl-Nbutylcarbamate. 12.
The use of a bi otileocbipositiponi asoxl as nethimednynoflathaéms 1 to 11 for
controlling harnful mcroorganisns in systens which are susceptible to
attack BBNaHasooryzed shs. that The peeitkienaiaed thecl aim 12, characteri zed
in that the biocjde conposition is enployed for preserving coatings,

| eat her ,2 PR FEs LR MpRE 1N 1% O”ghRRAMRE i Xt&Fehbereamerial , preserved
agai nst _harnpful m croorgani sns, characterized by a content of a biocide

conposi (3T ES L i Pt 1A ARy of 2EF aPReSant ot p 18 weight ratio of from
1:10 to 10:1.

8. A biocide composition as claimed in any of claims 1 to
7, characterized in that the pyrithione and the
2-alkylisothiazolin-3-one are present in a total concentration
of from 0.2 to 100% by weight, based on the entire biocide
compesition.

9. A biocide composition as claimed in any of claims 1 to
8, characterized in that no iodoalkyl carbamate is present.

10. A biocide composition as claimed in any of claims 1 to
8, characterized in that an iodoalkyl carbamate is present as
supplementary biocidal active ingredient.

11. A biocide composition as claimed in claim 10,
characterized in that the iodoalkyl carbamate present is
3-iodo-2-propynyl-N-butylcarbamate.

12. The use of a biocide composition as claimed in any of
claims 1 to 11 for controlling harmful microorganisms in
systems which are susceptible to attack by microorganisms.

13. The use as claimed in claim 12, characterized in that
the biocide composition is employed for preserving coatings,
leather, plastics or timber.

14. Substance mixture or material, preserved against
harmful microorganisms, characterized by a content of a biocide

composition as claimed in any of claims 1 to 11.



