
EP 0 345 955 B1 Description The present invention relates to compositions
particularly compositions having anti-microbial properties, and to the use
of such compositions as industrial biocides. 5      Industrial biocides are
materials which have antimicrobial activity such as anti-bacterial,
anti-fungal and/or anti-algal activity, and hence are useful in the
prevention, or reduction, of industrial spoilage due to the activities of a
range of microbial species such as bacteria, fungi and/or algae. Materials
of this type can be used to protect substrates which are susceptible to the
growth of micro-organisms. Thus, depending on its particular properties, an
industrial biocide may find application in, for example, the preservation
of paints, 10 latices, adhesives, leather, wood, metal working fluids and
cooling water. Many compounds are commercially available which have
anti-microbial properties and can be used as industrial biocides.
Iodine-containing compounds are available which have anti-fungal
properties. Com- pounds having anti-fungal properties can be incorporated
into paints to give improved resistance to the growth of fungi on a film of
the paint. However, iodine-containing compounds are generally susceptible
to 5 discolouration on exposure to light and hence many iodine-containing
compounds are not suitable for use as a paint film fungicide. Furthermore,
useful biocides are effective against a wide range of microbial species,
and, in particular, activity against a broad spectrum of fungi together
with anti-algal properties is desirable. Such characteristics are only
rarely attainable in a single material. There have been proposals to use
mixtures of biocides but it appears that such mixtures have not been
entirely satisfactory. Thus, 20  Chemical Abstract, vol 103, no. 9, 1985,
66764d proposes the use of a mixture of 2,4,5,6-tetrachloroisoph-
thalonitrile and di-iodomethyl-p-tolylsulphone as an industrial
preservative and anti-mildew agent. Chemical Abstract, vol 102, no. 11,
1985, 91448r proposes an anti-fouling composition for fishing nets
containing N-
(1,1,2,2-tetrachloroethylthio)-4-cyclohexene-1,2-dicarboximide and
tetrachloroisophthalonitrile and optionally
3-(3,4-dichlorophenyl)-1,1-dimethylurea and/or methyl
3,4-dichlorocarbanylate. Hence, materials having a 26 useful balance of
characteristics are still being sought. We have now found mixtures of
biocides which give a particularly useful balance of properties which is
not achieved using other combinations of biocides. According to the present
invention there is provided a composition comprising (a) at least one
halogenated aromatic 1,2- or 1,3- dinitrile; (b) at least one substituted
urea and (c) at least one halogen- 30 containing aromatic alkyl sulphoxide
or sulphone in which when the aromatic group is the only group containing
halogen, it contains at least four halogen substituents. In component (a)
the two nitrile groups are positioned in the 1,2- or 1,3- positions
relative to each other on the aromatic ring. Thus, component (a) can be a
phthalonitrile or an isophthalonitrile. Suitable materials for use as
component (a) have the general formula: 35 CN 40               [err] where
45  each X, which may be the same or different, is a halogen atom; n has a
value of from one up to four; and the nitrile groups are either in the 1,2-
or 1,3- positions relative to each other. When the value of n is less than
four, the remaining atoms in the aromatic ring are hydrogen atoms. We have
obtained useful results when the value of n is four. Each group X is
preferably a chlorine or fluorine 50  atom. Conveniently all of the groups
X are the same. Compounds which can be used as component (a) of the
composition of the present invention are disclosed in US Patents 3290353
and 3331735. As is described in more detail in US Patent 3290353, compounds
which can be used as component (a) can be prepared by the reaction of the
corresponding acid halide, particularly the acid chloride, with ammonia to 



give the corresponding amide which is then reacted with a dehydrating agent
such as phosphorus 55 pentoxide. The foregoing procedure is suitable for
the preparation of the chlorinated aromatic dinitrile from which the
fluorinated analogue can be prepared by a halogen interchange reaction.
Compounds which can be used as component (a) of the composition of the
present invention include tetrachloroisophthalonitrile and
tetrafluoroisophthalonitrile 2    EP 0 346 955 B1 Compositions having
useful properties have been obtained in which component (a) is
tetrachloroisoph- thalonitrile. Component (b) of the composition of the
present invention is at least one substituted urea. The substituted urea
typically contains at least one substituent group on each nitrogen atom.
One class of urea 5 compound which may be used contains one substituent
group which is, or which contains, an aromatic group (an "aromatic
substituent") and wherein no other substituent is attached to the nitrogen
atom to which the aromatic substituent is attached. One or two substituents
may be attached to the other nitrogen and these substituents are typically
alkyl, alkenyl, alkynyl, alkoxy, or cycloalkyl groups. Substituted ureas
which may be used as component (b) are typically of the general formula: 10
7 5                                                     [err] wherein Ar
is an aryl, substituted aryl, heterocyclic or substituted heterocyclic
group; [err]   is an alkyl, substituted alkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, cycloalkyl, 20         substituted
cycloalkyl, alkoxy or substituted alkoxy group; and R2   is a hydrogen atom
or a group as defined for [err] The substituted groups may contain one or
more substituents selected from a hydrocarbon group, a halogen atom, a
hydrocarbonoxy group, a hydroxy group, and an alkylaminosulphonyl group, or
a mixture of such substituents. 25     The group Ar may be an unsubstituted
aryl group such as a phenyl group but may contain at least one substituent
which is a halogen atom, an alkyl group, an alkoxy group or an aryloxy
group which may itself be substituted. Thus, the group Ar may be, for
example, a phenyl, 4-chlorophenyl, 3,4-dichlorophenyl, 4- isopropylphenyl,
3-chloro-4-bromophenyl, 3-chloro-4-methylphenyl, 4(4'-chlorophenoxy)phenyl
or 4(4'- methoxyphenoxy)phenyl group. If the group Ar is, or includes, a
heterocyclic group, it may be, for example, 30 a benzothiazol-2-yl group or
it may be a heterocyclic group having aromatic characteristics such as a
pyridyl group. The groups [err] and R2 are typically unsubstituted.
Generally [err] and [err] each contain not more than six carbon atoms,
especially not more than four carbon atoms. If [err] is other than a
hydrogen atom, the groups [err] and [err] can be the same or different.
Typically [err] is a hydrogen atom or a methyl group. The group [err] 35
may be, for example, a methyl, n-butyl, methoxy, 2-methylcyclohexyl, or
3-butynyl group. It is preferred that the group Ar is unsubstituted or,
very preferably, is substituted with one or two substituents which are
halogen atoms or lower alkyl groups, that is alkyl groups containing not
more than six carbon atoms and especially not more than four carbon atoms.
It is especially preferred that, in the compounds containing a preferred
group Ar, the groups [err] and [err] are hydrogen, methyl or methoxy and at
40  least one of the groups [err] and [err] is other than hydrogen. Most
preferred are the compounds in which [err] and R2 are both methyl groups.
Substituted ureas which can be used as component (b) include 



3-(3,4-dichlorophenyl)-1 ,1 -dimethylurea, 3-(3-chloro-4-bromophenyl)-1
-methyl-1 -methoxyurea, 45  3-(4-isopropylphenyl)-1,1-dimethylurea,
3-(3,4-dichlorophenyl)-1 -methyl-1 -methoxyurea,
3-(3-chloro-4-methylphenyl)-1 ,1 -dimethylurea, 1 ,1-dimethyl-3-phenylurea,
3-(4-chlorophenyl)-1,1-dimethylurea, and 50
3-(3-chloro-4-methoxyphenyl)-1,1-dimethylurea. Other substituted ureas
include 11,1 -dimethyl-3-(3-trifluoromethylphenyl)urea, 3-(3-tertiary
butylcarbamoyloxy)-phenyl-1,1-dimethylurea, 1
,1-dimethyl-3-(4-trifluoromethylphenyl)urea, 55
3-[3-chloro-4-(chlorodifluoromethylthio)phenyl]-1,1-dimethylurea,
3-(3-[1',1 ',2',2'-tetrafluoroethoxy]phenyl)-1,1 -dimethylurea,
3-(3-chloro-4-trifluoromethoxyphenyl)-1 ,1 -dimethylurea.
3-[4-(4'-chlorophenoxy)phenyl]-1,1 -dimethylurea, 3    EP 0 346 955 B1
3-[4-(4'-methoxyphenoxy)phenyl]-1,1 -dimethylurea, 3-(4-chlorophenyl)-1
-methyl-1 -(3-butynyl)urea, 3-(3,4-dichlorophenyl)-1-methyl-1 -n-butylurea,
3-phenyl-1-(2-methylcyclohexyl)urea, and 5  3-(benzothiazol-2-yl)-1
-methylurea. Compositions having useful properties have been obtained in
which component (b) is 3-(3,4-dich- lorophenyl)-1,1-dimethylurea.
Substituted ureas which can be used as component (b) can be prepared by
known procedures, for example as described in British Patents 691403 and
692589 and United States Patents 2655445 and 10 2768971. Suitable materials
for use as component (c) have the general formula: [err] 15 wherein [err]
is an aryl, substituted aryl, heterocyclic or substituted heterocyclic
group; R3   is an alkyl or substituted alkyl, group; x     has a value of
one or two; and at least one of the groups [err] and R3 contains at least
one halogen substituent and [err] has at least four 20 halogen substituents
if R3 is free of halogen. The substituents which may be present in the
groups [err] and R3 include at least one halogen atom, hydrocarbyl group or
hydrocarbyloxy group. [err] or R3, or both, contain at least one halogen
atom substituent. In one class of compound which can be used as component
(c), [err] is a heterocyclic group particularly 25 a substituted
heterocyclic group having aromatic characteristics such as a pyridine ring
which contains at least one halogen substituent, particularly at least two
halogen atoms, for example three halogen atoms. In such a compound it is
preferred that R3 is an unsubstituted alkyl group containing 1 to 12 carbon
atoms and that [err] contains at least four halogen substituents. Compounds
of this type, and the preparation of such 



compounds, are described in more detail in British Patent 1103606, and US
Patents 3296272 and 3371011. 30 As is described in more detail in the
aforementioned patents, compounds of this type can be prepared by the
oxidation of the corresponding thiopyridine compound. Suitable compounds of
this type include those in which [err] is a pyridine ring which contains
four halogen substituents, R3 is an unsubstituted lower alkyl group, that
is an alkyl group containing up to six carbon atoms and the value of x is
two. Compounds of this type include 35
2,3,5,6-tetrachloro-4-(methylsulphonyl)pyridine; and
2,3,5,6-tetrachloro-4-(isopropylsulphonyl)pyridine In a further class of
compound which can be used as component (c), [err] contains an aryl group,
R3 is a halogen substituted methyl group and x has a value of two.
Compounds of this general type, and the preparation thereof, are described
in more detail in US Patents 3632859 and 3663623. As described in US 40
Patent 3632859, compounds of this type can be prepared by halogenating a
sulphonyl acetic acid, for example using sodium hypoiodite in sodium
hydroxide solution. The procedure of US Patent 3663623 differs in that the
halogenating step is carried out using iodine monochloride in an
essentially neutral solution. Suitable compounds of this type include those
in which [err] is an alkyl substituted aryl group such as a 4-methylphenyl
group and R3 is a diiodomethyl group. 45     Compositions having useful
properties have been obtained in which component (c) is 2,3,5,6-
tetrachloro-4-(methylsulphonyl)pyridine or di-iodomethyl-4-methylphenyl
sulphone. As a particular embodiment of the present invention there is
provided a composition comprising (a) tetrachloroisophthalonitrile, (b)
3-(3,4-dichlorophenyl)-1,1-dimethylurea  and  (c) 2,3,5,6-tetrachloro-4-
(methylsulphonyl)pyridine or di-iodomethyl-4-methylphenyl sulphone. 50
The amount of each component in the composition is preferably at least 10%
by weight of the total weight of (a), (b) and (c). Typically, the maximum
amount of any component is not more than 80% by weight of the total weight
of (a), (b) and (c). It is generally preferred that component (a) is
present in an amount of at least 15% by weight of the total weight of (a),
(b) and (c). In general it is preferred that the amount of component (a)
does not exceed * 66 70% by weight of the total weight of (a), (b) and (c).
Component (b) may be present in an amount of at least 15% by weight of the
total weight of (a), (b) and (c). In general it is preferred that the
amount of component (b) does not exceed 40% by weight of the total weight
of (a), (b) and (c). 4    EP 0345 955 B1 Component (c) is generally present
in an amount of at least 15% by weight of the total weight of (a), (b) and
(c). It is generally preferred that the amount of component (c) does not
exceed 50% by weight of the total weight of (a), (b) and (c). It will be
appreciated that the relative amounts of (a), (b) and (c) can be varied and
to obtain the 5 optimum properties the amounts used can be varied both in
dependence on the specific compounds used as components (a), (b) and (c)
and also on the particular system in which the composition is to be used.
In addition to components (a), (b) and (c), the composition may include
other, optional, components. These other components may be liquids
including water and organic liquids such as aliphatic or aromatic
hydrocarbons, halogenated hydrocarbons, ketones, esters, ethers and
alcohols. The components of the 10  composition are typically solids and,
when used with a liquid, components (a), (b) and (c) are either dissolved
or dispersed in the liquid medium. Some of the components of the
composition may be more soluble than others in a particular liquid medium
and in such a medium the composition may be partially 



dissolved and partially dispersed. However, it is generally preferred to
use a liquid medium in which all of components (a), (b) and (c) are
dissolved or in which all of components (a), (b) and (c) remain essentially
15 undissolved. If a liquid medium is present, the composition of (a), (b)
and (c) may be present in an amount of from 1 up to 99% by weight of the
total composition of liquid medium and the composition. Typically, the
amount of the composition is from 2 up to 50% by weight of the total of
liquid medium and the composition. The composition may also include other
anti-microbial agents, such as, for example, anti-bacterial agents.
Compounds which may be incorporated in the composition as anti-bacterial
agents include 20 imidazolidinyl urea; 1,2-dibromo-2,4-dicyanobutane;
5-chloro-2-methyl-4-isothiazolin-3-one and the magne- sium salts thereof;
2-methyl-4-isothiazolin-3-one; 1,2-benzisothiazolin-3-one and the salts
thereof; 2-bromo- 2-nitropropane-1,3-diol; gluteraldehyde; poly
hexamethylene biguanide; triazine derivatives and oxazolidine and
derivatives thereof. A useful effect is obtained when the composition
includes 1,2-benzisothiazolin-3-one or a salt thereof. 25
Alternatively, or additionally, the composition may include one or more
solid components, which may act as carriers or diluents. Solid materials
which may be used as the optional component include inorganic materials
such as metal oxides or mixtures or compounds thereof, for example
aluminium oxide, silicon oxide, titanium dioxide, zinc oxide, talc,
pyrophyllite, gypsum, kieselguhr, chalk, diatomaceous earth, bentonite and
fuller's earth and organic materials such as wheat flour, soybean flour,
wood flour, walnut 30 shell flour and lignin. The solid material is
preferably in a finely divided form and typically has an average particle
size of not more than 5 micrometres. Any optional solid may be added to the
composition in an amount of from 1% up to 95% by weight of the total weight
of the composition plus optional solid and in general the optional solid
will be present in an amount of at least 10% and not more than 80% by
weight of the composition. 35     The composition may include a de-dusting
agent, particularly if the composition is in a solid form. Suitable
de-dusting agents include dodecyl benzene, tridecyl octadecanoate,
trimethylol propane tridodecenoate, twitchel oil, Ensitol USN and mineral
oil. If the composition includes a liquid in which the solid components of
the composition are dispersed, the dispersion conveniently contains a
surface active agent which is effective as a dispersant to maintain the 40
solid components as a dispersion. Any surface active agent which is
effective as a dispersant and is known for use in biocide compositions may
be used such as, for example alkylene oxide copolymers, and alkylene oxide
adducts of fatty alcohols, alkyl phenols and amines such as ethylene
diamine. Other surface active agents which can be used as dispersants
include sodium lignosulphonate, EO/PO/EO block copolymers, ethylene oxide
condensates with nonyl phenol or beta-naphthol, PO/EO copolymer condensates
with nonyl 45  phenol or ethylene diamine and condensates of naphthalene
beta-sulphonic acid and formaldehyde. The surfactant is typically present
in an amount of from 0.1 to 20% by weight of the weight of the total
dispersion in which the surfactant is to be incorporated. The dispersion
may include, in addition to the surfactant, other components which are
known for inclusion in biocide compositions such as thickening agents.
Materials which can be used as thickening agents include polysaccharide
xanthan gum, sodium 50 magnesium silicate, heteropolysaccharide, alginates,
carboxymethyl cellulose, gum arabic, polyacrylic acid and polyvinyl
alcohol. Components (a), (b) and (c) of the composition of the present
invention are generally solid materials. The composition, together with
other optional solid materials, may be used as a solid blend, very
desirably a powder blend. A solid blend of this type preferably comprises
particles having a mean particle size of not 55  more than 25 micrometres
and especially not more than 10 micrometres. Components (a), (b) and (c),
and other optional solid material, may be available as a powder having a
suitable particle size. Any solid the particle size of which is larger than
is desirable can be subjected to a suitable particle size reduction stage
for example grinding using a pin mill, a ball mill or a laboratory mill
obtainable from Christy and Norris. The 5 



EP 0 345 955 B1 components of the composition are subjected to a suitable
solids blending procedure, for example tumble blending or using a high
speed powder mixer such as a Loedige mixer or a Henschel mixer. Preferably
any material of large particle size is subjected to a particle size
reduction before the solid blending stage is effected. However, it will be
appreciated that, if desired, the solids can be blended and the blend
obtained 5  then subjected to a particle size reduction step, but this is
generally a less satisfactory, less efficient, procedure. If the
composition is mixed with a liquid medium to form a dispersion, mixing with
the liquid can be effected using any suitable dispersion technique, for
example using a colloid mill, a Silverson or Ultra-Turrax high shear mixer,
a bead mill, an attritor mill or a cascade mill. If a high energy
dispersion technique is 10  used, this is capable of causing a reduction in
the particle size of the solids and hence a preliminary particle size
reduction of dry solid may be unnecessary. In preparing a dispersion in a
liquid medium, a solid blend may be prepared initially and the blend
dispersed in the liquid in the presence of further additives such as
surfactants, thickening agents and the like. Alternatively, each solid
component of the composition, including any optional solid components, may
be dispersed in a liquid medium, which is the same for each solid, and 15
the dispersions obtained are then mixed. A further alternative is to dry
blend some of the solid components, form a dispersion of the blend and mix
this dispersion with one or more dispersions of other solid components.
Such a technique may be useful if one or more solid components have a large
particle size which it is necessary to reduce, such a particle size
reduction being effected using a high energy dispersion technique and
thereafter mixing the resulting dispersion with a dispersion containing the
other solid 20 components. As noted previously herein, the composition of
the present invention is a mixture of biocides. Hence, the composition of
the present invention can be used as a biocide. More specifically, the
composition of the present invention is especially effective in providing
anti-fungal activity. The composition also has useful anti-algal activity.
Thus, the composition of the present invention 25  can be used for the
treatment of various media to inhibit the growth of micro-organisms,
particularly fungi and algae. As a further aspect of the present invention
there is provided a method for inhibiting the growth of micro-organisms on,
or in, a medium which comprises treating the medium with a composition
comprising components (a), (b) and (c) as hereinbefore defined. 30     The
composition can be used in conditions in which micro-organisms, especially
fungi and algae, grow and cause problems. Systems in which micro-organisms
cause problems include liquid, particularly aqueous, systems such as
cooling water liquors, metal working fluids, geological drilling
lubricants, polymer emulsions and surface coating compositions such as
paints, varnishes and lacquers and also solid materials such as wood and
leather and synthetic polymers, particularly those containing appreciable
proportions of 35  additives. The composition can be included in such
materials and is particularly useful when incorporated into a paint,
varnish or lacquer to which it provides anti-fungal and anti-algal
characteristics. The composi- tion is also useful when incorporated into a
synthetic polymer such as polyvinyl chloride which contains a plasticiser
such as an ester, for example a diester of phthalic acid or adipic acid, or
such as an epoxidised oil. 40     As a particular aspect of the present
invention there is provided a surface coating composition which contains an
effective amount of a composition in accordance with the present invention.
The surface coating composition may be a paint, varnish or lacquer and is
especially a paint, for example an emulsion paint. The amount of the
composition which is present in the surface coating 



composition is typically in an amount which is sufficient to provide a
level of total active ingredients, that is 45  components (a), (b) and (c),
which is in the range from 0.001 up to 50% by weight and especially 0.1 up
to 2% by weight relative to the total weight of the surface coating
composition. The composition provides anti-fungal and anti-algal properties
to the surface coating composition. However, many compounds which are used
to provide anti-fungal properties are iodine-containing com- pounds and,
unlike such compounds, the compositions of the present invention show
little discolouration of 50 a paint film when exposed to sunlight. Hence,
the compositions of the present invention can be used under conditions in
which many iodine-containing compounds would give unacceptable
discolouration of a paint film whereas the compositions of the present
invention cause little, if any, discolouration. As a further aspect of the
present invention there is provided a plasticised polymer composition which
contains an effective amount of a composition in accordance with the
present invention. 55     The polymer is typically plasiticised PVC which
contains a plasticiser or plasticisers in an amount of from 10% up to 100%
by weight relative to the polymer. The composition of the present invention
is preferably incorporated into the polymer in an amount of from 0.01% up
to 5% of the composition relative to the polymer. 6    EP 0 345 955 B1 We
have found that whilst the compositions of the present invention have
particularly useful anti-fungal properties, other compositions containing
one or two of components (a), (b) and (c), together with other biocide
components, are surprisingly less effective as anti-fungal materials.
Further aspects of the present invention are described in the following
illustrative examples. In the 5  following tests and examples, all parts
are by weight unless stated to the contrary. In the following examples, the
compositions obtained were subjected to microbiological evaluation as paint
film fungicides. The compositions were also tested for anti-algal
properties. The microbiological testing was effected as follows: The
products were tested for activity against fungi which were one or more of
Alternaria alternata, 10 Aureobasidum pullulans, Cladosporium herbarum,
Phoma violacea and Stemphylium dendriticum. Evaluation as a paint film
fungicide The compositions to be tested were obtained as described in
Examples 1 to 6 and the Comparative 15  Examples. The compositions were
added as a solid blend to samples of an exterior acrylic emulsion paint
(based on Revacryl 1 A latex at pH 9) in glass bottles and mixed to give
final active ingredient levels in the paint of 1.0, 0.5 and 0.25% w/v. The
bottles containing paint plus biocide composition were sealed and stored at
[err] for three days. Small wooden test pieces were prepared for each paint
composition by priming and then brushing on 20 two full even coats. One set
of the coated test pieces was stored at ambient temperature in the dark. A
further set of coated test pieces was placed in a leaching device in which
the test pieces were sprayed with water for one day and the test pieces
were removed from the leaching device and dried. Yet a further set of
coated test pieces was subjected to leaching for two days. 25     The
coated test pieces were then transferred to a high humidity chamber. Each
test piece was then spray inoculated with a mixed fungal spore suspension
of Alternaria alternate, Aureobasidium pullulans, Cladosporium herbarum,
Phoma violacea, and Stemphylium dendriticum. Incubation was carried out at
[err] for four weeks. After this period the paint films were examined for
fungal growth by naked eye and by stereo optical microscope. 



30 Examples 1 to 6 A series of compositions in accordance with the present
invention, and a series of comparative compositions, were prepared by
mixing together, by grinding in a mortar and pestle, two or more solid 35
components in the proportions set out in Table One. 40 45 50 7    EP 0 345
955 B1 Further details of the compositions formed are given in Table One.
Table One 5 Example or                     Component (a) (parts by weight)
Comp.Examile  NC    DU    ZO    DS    AM    ZPT    BS    PP   TY   DA  TT
10    A          75    25 B         55    25    20 C         50
50 D                20           80 1         60    20           20 2
40    20    20    20 3         40    20           40 20       4          30
20    20    30 5         55    25                  20 6         35    25
20            20 E         40    20
40 25       F                20           40
40 G         55    25                        20 H         35    25    20
20 I         55    25                               20 30 30 J       35
25    20                        20 K         55    25
20 L         35    25    20                               20 M         55
25                                           20 N         35    25    20
20 40   Notes to Table One (a)       NC is tetrachloroisophthalonitrile. DU
is 3-(3,4-dichlorophenyl)-1,1-dimethylurea. ZO is zinc oxide having a
particle size less than one 45 micrometre. DS is
2,3,5,6-tetrachloro-4-(methylsulphonyl)pyridine. AM is
di-iodomethyl-4-methylphenylsulphone. 



50 55 8    EP 0 345 955 B1 ZPT is zinc 2-mercaptopyridine-N-oxide. BS is a
commercially available biocide which contains 30% by weight of
2-thiocyanomethylthiobenzothiazole as the active ingredient, the remainder
being inert solvent. PP is (RS)-2-(2,4-dichlorophenyl)-1-(1H-1,2,4-triazol-
1-yl)hexen-2-ol. 10           TY is a commercially available biocide which
contains 402 by weight of 3-iodo-2-propynyl-N-n-butylcarbamate, as the
active ingredient, the remainder being inert. DA is
3,4,5-trichloro-4-(propylsulphonyl) pyridine. 15 TT is
tetrachloroterephthalonitrile. Examples 7 to 24 20 The compositions of
Examples 1 to 6 and the Comparative Examples were evaluated as paint film
fungicides using the technique described previously herein. For comparative
purposes paints containing only tetrachloroisophthalonitrile (NC);
3-(3,4-dichlorophenyl)-1,1-dimethylurea (DU); 2,3,5,6-thetrachloro-4-
(methylsulphonyl) pyridine (DS); di-iodomethyl-4-methylphenylsulphone (AM);
or zinc oxide (ZO) were also 25 evaluated under the same conditions. The
results obtained are set out in Table Two. Table Two 30 Example or
Composition              Fungal Growth (d)(e) Comp.Example  (a) (b)   % (C)
UL           L1            L2 0           A       0.25         1,1
2,2           5,5 35          P            A       0.5          1,1
3,5           1,3 Q           A       1.0          1,1          4,4
2,3 R            B      0.25         1,2          4,5           5,5 S
B       0.5          2,2          3,4           2,4 T           B       1.0
0,2          1,2           4,5 7           1       0.25         0,0
2,3            5,5 8           1       0.5          0,1          0,1
2,3 45           9            1      1.0          0,0          0,0
0,0 10          2       0.25         0,0          1,3          5,5 11
2       0.5          0,0          1,2           3,3 60 55 9    



EP 0 345 955 B1 Table Two (continued) 5      Example or         Composition
Fungal Growth (d)(e) Comp.Example  (a) (b)   Z (c)          UL           L1
L2 12           2      1.0          0.0          0,0            0.0 13
3       0.25         0,0          1,2           1,3 14           3      0.5
0,1          0.1            0,2 15           3      1.0          0,0
0,0            0,0 15           16           4       0.25         0,0
0,1           3,4 17           4      0.5          0,0          0,0
0,1 18           4      1.0          0,0          0,0            0,0 U
C      0.25         1,3          ND             5,5 V            C      0.5
1,1          ND            1,1 W            C       1.0          0,1
ND            1,1 X            D      0.25         2,1          ND
4,5 25           Y             D      0.5          1,1          ND
3,3 Z            D      1.0          0,1          ND             0,0 AA
E       0.25         2,2         ND             5,5 AB           E
0.5          0,0         ND             4,3 AC           E       1.0
0,0          ND            5,5 AD           F       0.25         2,3
ND             5,5 AE           F       0.5          1,3          ND
5,5 35           AF            F      1.0          1,1          ND
4,5 AG           G       0.25         1,3          4,5           5,5 AH
G       0.5          1,1          2,2            2,3 AI           G
1.0          0,1          1,2           0,1 40           AJ            H
0.25         0,3          5,5            3,4 AK           H       0.5
1,1          3,4           4,4 AL           H       1.0          1,1
1,2           0,0 AMS          I       0,25         1,2          4,5
5,5 .45 AN           I       0.5          0,0          4,5           5,5 AO
I       1.0          0,1          1,3           4,5 AP           J
0.25         3,5          2,5           5,5 50            AQ           J
0.5          2,3          3,5           5,5 AR           J       1.0
0,1          2,3           5,5 55 10    EP 0 345 955 B1 Table Two
(continued) 5     Example or        Composition                Funga1
Growth (d)(e) Comp.Example  (a) (b)   Z (c)         UL            L1
L2 19           5      0.25         0.0          1,1           0,2 20
5      0.5          0,0          0,0           2,2 



21           5      1.0          0,1          0,0           0,0 22
6      0.25         0,1          1,2           2,4 15          23
6      0.5          0,0          0,1           1,2 24           6      1.0
0,0          0,0           0,1 AS           K      0,25         1,2
3,5           4,4 AT           K      0.5          1,1          4,5
4,4 20 AU           K      1.0          0,1          4,4           2,3 AV
L      0.25         2,3          3,5           1,3 AW           L      0.5
1,3          3,5           0,1 25          AX           L      1.0
0,1          2,2           1,1 AY           M      0.25         1,2
5,5           5,5 AZ           M      0.5          0,1          1,2
5,5 BA           M      1.0          0,0          0,1           2,2 30
BB           N       0.25        5,5          5,5            5,5 BC
N      0.5          2,2          5,5           5,5 BD           N      1.0
0,0          1,1           5,5 BE         NC       0.25         3,4
4,4           5,5 BF         NC       0.5          2,3          4,5
3,5 BG         NC       1.0          0,0          2,5           4,5 BH
NIL      NIL          5,5          5,5           5,5 40          BI
DU       1.0         5,5          ND             5,5 BJ         DS
0.25         2,2          ND            5,4 BK         DS       0.5
1,1          ND            2,3 BL         DS       1.0          0.1
ND            1,0 45 AM       0.25         0,Q          ND            4,4
BN         AM       0.5          0.0          ND            1,2 BO
AM       1.0          0,0          ND            0,0 50          BP
ZO       1.0          5,5         ND             5,5 55    EP 0 345 955 B1
Notes to Table Two (a) is as defined in Notes to Table One 5 (b) Numbers
and single letters refer to the products of Examples 1 to 6 and Comparative
Examples A to N. 10     (C)   % is given as % w/v of composition addition
based on the paint. (d)   UL means the test piece had not been leached. L1
means the test piece had been leached for one day. L2 means the test piece
had been leached for two days. (e)   0  indicates no surface growth. 20 1
indicates less than 1% fungal growth over surface. 



2  indicates 1 to 10% fungal growth over surface. 3  indicates 10 to 302
fungal growth over surface. 25             4  indicates 30 to 70% fungal
growth over surface. 5  indicates greater than 70% fungal growth over
surface. It will be observed that, in comparison to the comparative
mixtures, the compositions of the present 30 invention show superior
anti-fungal activity both before and after leaching. Examples 25 to 28
Samples of the compositions of Examples 3 to 6 were tested for anti-algal
activity. Testing was effected 35 using a shake flask technique over a 21
day test period at an incubation temperature of [err]. A range of
concentrations of the compositions were prepared in an algal growth medium
and were challenged with a mixture of two algae, namely Trentepohlia aurea
and Nostoc commune. The results of the test are summarised in Table Three.
40                                        Table Three Example  Composition
(b)  MIC (ppm) (f) 25           3            25 45
26            4            12.5 27           5            12.5 28
6             6.25 Notes to Table Three 50                         (b) is
as defined in Notes to Table Two. (f) MIC is the Minimum Inhibitory
Concentration of the composition expressed as ppm by weight of the
composition relative to the weight of the test medium. 55    The
compositions of the present invention were evaluated as fungicides in PVC
film using the following testing procedure:- 12    EP 0 345 955 B1
Evaluation as fungicide in PVC Film The compositions to be tested were
obtained as described in Examples 3 and 4. PVC pellets were placed in a
kitchen mixer bowl and a composition obtained as described in Example 3 or
Example 4 was 5  added and the contents of the bowl were then mixed for two
minutes without heating. The bowl was then heated with steam and the other
components of the PVC formation were then added slowly, the other
components, and the proportions thereof being as set out in the following
"PVC Formulations Table". The resulting blend was mixed until the sample
became a fluffy dry powder. 10 PVC Formulation Table Component
Formulation (phr) A         B         C         D        E       F
G         H 15     PVC         100       100       100        100    100
100       100       100 DOP         50        60        50         60 ESO
7        10          7        10      7       10         7        10 Phos
2         2                           1        1 BaZn         2         2
2        2 20     SA          0.5        0.5       0.5       0.5      0.5
0.5       0.5        0.5 



CaZn                             2          2                         2
2 1178                            0.5       0.5                        0.5
0.5 DOA                                               50       60        50
60 Notes to PVC formulations table 25 PVC is a polymer available from
Georgia Gulf Corp, of Plaquemine LA, USA as PVC-2095 resin. DOP is
bis(2-ethylhexyl)phthalate ESO is epoxidised soybean oil. Phos is an alkyl
aryl phosphite obtainable from the Argus Division of Witco Corp. Brooklyn,
NY, USA as 30   LE98. BaZn is a barium - zinc stabiliser obtainable from
the Argus Division of Witco as LZ1 1. SA is octadecanoic acid. CaZn is a
calcium - zinc stabiliser obtainable from the Argus Division of Witco as
LN138. 35   1178 is an additive obtainable from the Argus Division of Witco
as Mark 1178. DOA is bis(2-ethylhexyl)adipate. Each of the PVC formulations
was formed into film using a three-quarter inch (19mm) Brabender Extruder
having a 4 inch (10.2cm) wide die gap of variable thickness. The extruder
was operated at 40 40 r.p.m. with a temperature profile of [err] 170C and
[err] The extruded polymer was passed onto a chill roll operating at 9
r.p.m. The film obtained had a thickness of 8-12 micrometres. The film was
cut into 1.5 inch (3.81cm) squares which were placed flat on a pre-poured
basal salts medium containing 2% noble agar. The basal salts medium
contained [err] ammonium sulphate; [err] potassium dihydrogen 45
phosphate; [err] sodium hydrogen phosphate; [err] magnesium sulphate
heptahydrate; 0.001g/dm3 calcium chloride dihydrate and [err] ferrous
sulphate heptahydrate, the pH of the mixture having been adjusted to 5.5 by
the addition of Normal hydrochloric acid. The fungi used in the tests were
separately grown in a series of basal salts media containing 2% noble agar
and larger proportions (10% in the final medium) of a plasticiser which was
either bis(2-ethylhexyl)- 50 phthalate; bis(2-ethylhexyl)adipate or
epoxidised soybean oil. The cultures were incubated at 30 C and 50     96%
humidity. The dishes containing the film were incubated for 7-10 days at
[err] and 96% humidity and then inspected for fungal growth. Examples 29 to
52 The compositions of Examples 3 and 4 were evaluated as fungicides in PVC
film using the technique described previously herein. For comparative
purposes a PVC film which contained no added fungicide was evaluated under
the same conditions. In each test a single fungus was used. The results
obtained are set 13    EP 0 345 955 B1 out in Table four. Table Four 5
Example        Composition       PVC          Fungal or
Growth (j) 10         Comp.Ex.       (b)    % (h)       (i)        AN
PC BQ          NIL   NIL          A         a/b         f 



BR          NIL   NIL          B          c          f BS          NIL
NIL          C          a          e 15            BT           NIL   NIL
D           0         f BU          NIL   NIL          E          0
e BV          NIL   NIL          F          0          e BW          NIL
NIL          G          a          f 20 BX          NIL   NIL          H
0          e 29           3    0.5          A          0          0 30
3    0.5          B          0          0 25            31            3
0.5          C          0          0 32           3    0.5          D
0          0 33           3    0.5          E          0          0 34
3    0.5          F          0          0 30 35           3    0.5
G          0          0 36           3    0.5          H          0
0 37           3    0.15         A          0          0 35             38
3    0.15         B          0          0 39           3    0.15         C
0          0 40           3    0.15         D          0          0 41
3    0.15         E          0          0 40            42            3
0.15         F          0          0 43           3    0.15         G
0          0 45 50 55 14    EP 0 345 955 B1 Table Four (Continued) 5
Example         Composition       PVC          Fungal or
type         Growth (i) Comp.Ex.       (b)    % (h)       (i)         AN
PC 44           3     0.15         H          0         0 45           4
0.15         A         0          0 46           4     0.15         B
0          0 47           4     0.15         C         0          0 15
48           4      0.15         D         0          0 49          4
0.15         E         0          0 50           4     0.15         F
0          0 51          4      0.15         G         0          0 20   52
4      0.15         H         0          0 25      Notes to Table Four (b)
is as defined in Notes to Table Two. 



(h) % is given as % w/w of composition based on the PVC content of 30 the
formulation. (i) A to H are the formulations as set out in the PVC
Formulations Table. 35      (j) AN  is Aspergillus niger PC  is Penicillium
citrenum 0   indicates no growth was observed a   indicates very slight
growth was observed b indicates small clusters were observed c   indicates
large clusters were observed d indicated growth along three edges was
observed e   indicates growth along all edges was observed f   indicates
the film surface was fully covered In the foregoing tests, the films were
opaque. However, films containing the compositions in an amount 50 of
0.75%, 1.0% or 2.0%, were translucent. Claims 1. A composition comprising
(a) at least one halogenated aromatic 1,2- or 1,3- dinitrile, (b) at least
one 55    substituted urea, and (c) at least one halogen-containing
aromatic alkyl sulphoxide or sulphone in which when the aromatic group is
the only group containing halogen, it contains at least four halogen
substituents. 15    EP 0345 955 B1 Table Four (Continued) 5      Example
Composition       PVC          Fungal or                               type
Growth (i) Comp.Ex.      (b)    % (h)        (i)        AN         PC 44
3      0.15        H          0          0 45          4      0.15        A
0         0 46          4      0.15        B          0         0 47
4      0.15        C          0         0 15        48           4
0.15        D          0         0 49          4      0.15        E
0         0 50          4      0.15        F          0         0 51
4      0.15        G          0         0 20         52          4
0.15        H          0          0 25     Notes to Table Four (b) is as
defined in Notes to Table Two. (h) % is given as % w/w of composition based
on the PVC content of 30 the formulation. (i) A to H are the formulations
as set out in the PVC Formulations Table. 35      (j) AN  is Aspergillus
niger 



PC  is Penicillium citrenum 0   indicates no growth was observed a
indicates very slight growth was observed 40          b   indicates small
clusters were observed c   indicates large clusters were observed d
indicated growth along three edges was observed 45          e   indicates
growth along all edges was observed f   indicates the film surface was
fully covered In the foregoing tests, the films were opaque. However, films
containing the compositions in an amount 50 of 0.75%, 1.0% or 2.0%, were
translucent. Claims 1. A composition comprising (a) at least one
halogenated aromatic 1,2- or 1,3- dinitrile, (b) at least one 55
substituted urea, and (c) at least one halogen-containing aromatic alkyl
sulphoxide or sulphone in which when the aromatic group is the only group
containing halogen, it contains at least four halogen substituents.    EP 0
345 955 B1 2. A composition as claimed in claim 1 wherein the dinitrile is
of the formula: [err] 10 where each X, which may be the same or different,
is a halogen atom; n has a value of from one up to four; and the nitrile
groups are either in the 1,2- or 1,3- positions relative to each other. 15
3 A composition as claimed in either claim 1 or claim 2 wherein the
substituted urea is of the formula: [err] 25     wherein Ar   is an aryl,
substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic or
substituted heterocyclic group; R1   is an alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloal- kyl,
substituted cycloalkyl, alkoxy or substituted alkoxy group; and 30
R2   is a hydrogen atom or a group as defined for [err] 4. A composition as
claimed in claim 3 wherein the group Ar is unsubstituted or contains one or
two substituents which are halogen atoms or lower alkyl groups. 35  6. A
composition as claimed in claim 4 wherein [err] and R2 are hydrogen, methyl
or methoxy and at least one of the groups [err] and R2 is other than
hydrogen. 6. A composition as claimed in any one of claims 1 to 5 wherein
the at least one halogen-containing aromatic alkyl sulphoxide or sulphone
is of the formula: 40 [err] wherein [err]  is an aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic or substituted 45
heterocyclic group; R3   is an alkyl or substituted alkyl group; 



x     has a value of one or two; and at least one of the groups [err] and
R3 contains at least one halogen substituent and [err] has at least four
halogen substituents if R3 is free of halogen. 50 7. A composition as
claimed in claim 6 wherein [err] is a pyridine ring which contains four
halogen substituents and R3 is an unsubstituted alkyl group containing 1 to
12 carbon atoms. 8. A composition as claimed in claim 6 wherein [err]
contains an aryl group, R3 is a halogen substituted 55     methyl group and
x has a value of two. 9. A composition as claimed in claim 1 wherein (a) is
tetrachloroisophthalonitrile; (b) is 3-(3,4-dich-
lorophenyl)-1,1-dimethylurea and (c) is
2,3,5,6-tetrachloro-4-(methylsulphonyl)pyridine or di-iodomethyl- 16    EP
0 345 955 B1 4-methylphenyl sulphone. 10 A composition as claimed in any
one of claims 1 to 9 which contains at least 10% by weight of the total
weight of (a), (b) and (c) of each of (a), (b) and (c). 5 11. A composition
as claimed in any one of claims 1 to 10 which includes at least one further
component which is a further solid component which is at least one of
aluminium oxide, silicon oxide, titanium dioxide, zinc oxide, talc,
pyrophyllite, gypsum, kieselguhr, chalk, diatomaceous earth, bentonite,
fuller's earth, wheat flour, soybean flour, wood flour, walnut shell flour
or lignin. 10 12. A method for inhibiting the growth of micro-organisms on,
or in, a medium which comprises treating the medium with a composition as
claimed in any one of claims 1 to 11. 13. A surface coating composition
which contains a composition as claimed in any one of claims 1 to 11. 15
Patentansprlche 1. Zusammensetzung, welche folgendes enthalt: (a)
mindestens ein halogeniertes aromatisches 1,2- oder 1,3-Dinitril, (b)
mindestens einen substituierten Harnstoff und (c) mindestens ein
halogenhaltiges 20     aromatisches Alkylsulfoxid oder -sulfon, welches,
wenn die aromatische Gruppe. die einzige halogenhal- tige Gruppe ist,
mindestens 4 Halogensubstituenten enthalt. 2. Zusammensetzung nach Anspruch
1, bei welcher das Dinitril die Formel 25
CN X n            CCN 30 aufweist, worin X, welche gleich oder verschieden
sein kOnnen, jeweils fOr ein Halogenatom steht, n einen Wert von 1 bis 4
aufweist und die Nitrilgruppen sich relativ zueinander entweder in den 1,2-
oder 35     1 ,3-Stellungen befinden. 3. Zusammensetzung nach Anspruch 1
oder 2, bei welcher der substituierte Harnstoff die Formel 40
~~~~Ar0       R0 N - C -N HR2 45 aufweist, worin Ar fOr eine Aryl-,
substituierte Aryl-, Heteroaryl-, substituierte Heteroaryl-, heterocycli-
sche oder substituierte heterocyclische Gruppe steht, RI fir eine Alkyl-,
substituierte Alkyl-, Alkenyl-, 



substituierte Alkenyl-, Alkinyl-, substituierte Alkinyl-, Cycloalkyl-,
substituierte Cycloalkyl-, Alkoxy- oder substituierte Alkoxy-Gruppe steht
und R2 fUr ein Wasserstoffatom oder eine fUr R1 definierte Gruppe 50
steht. 4. Zusammensetzung nach Anspruch 3, bei welcher die Gruppe Ar
unsubstituiert ist oder 1 oder 2 Substituenten enthalt, bei denen es sich
um Halogenatome oder Niederalkylgruppen handelt. ss  5. Zusammensetzung
nach Anspruch 4, bei welcher RI und R2 fUr Wasserstoff, Methyl oder Methoxy
stehen und mindestens eine der Gruppen R1 und R2 fOr etwas anderes als
Wasserstoff steht. 17 *   C   L   N   S   *    EP 0 345 955 B1 6.
Zusammensetzung nach einem der AnsprUche 1 bis 5, bei welcher das
mindestens eine halogenhaltige aromatische Alkylsulfoxid oder -sulfon die
Formel Ar SOXR3 5 aufweist, worin Ar far eine Aryl-, substituierte Aryl-,
Heteroaryl-, substituierte Heteroaryl-, heterocycli- sche oder
substituierte heterocyclische Gruppe steht, R3 far eine Alkyl- oder
substituierte Alkylgruppe steht, X einen Wert von 1 oder 2 aufweist und
mindestens eine der Gruppen Ar' und R3 mindestens einen
Halogensubstituenten tr~gt und Arl mindestens 4 Halogensubstituenten
enth~lt, wenn R3 frei von U6 ?0  Halogen ist. 7. Zusammensetzung nach
Anspruch 6, bei weicher Ar' flr einen Pyridinring steht, der 4
Halogensubstitu- enten enth~lt, und R3 fUr elne unsubstituierte Alkylgruppe
mit 1 bis 12 Kohlenstoffatomen steht. t5  8. Zusammensetzung nach Anspruch
6, bei weicher Ar' eine Arylgruppe enthalt, R3 far eine halogensub-
stituierte Methylgruppe steht und X elnen Wert von 2 aufweist. 9.
Zusammensstzung nach Anspruch 1, bei welcher (a) aus
Tetrachloroisophthalonitril, (b) aus 3-(3,4- Dichlorophenyl)-1
,1-dimethylharnstoff und (c) aus
2,3,5,6-Tetrachloro-4-(methylsulfonyl)-pyridin oder 20
Dijodomethyl-4-methylphenyl-sulfon besteht. 10. Zusammensetzung nach einem
der Ansprlche 1 bis 9, welche mindestens 10 Gew.% bezogen auf das
Gesamtgewicht aus (a), (b) und (c), von jeweils (a), (b) und (c) enth~lt.
25  11. Zusammensetzung nach einem der Ansprlche 1 bis 10, welche
mindestens eine weitere Komponente enthalt, die eine weitere feste
Komponente ist und die ausgewAhlt ist aus mindestens einem der Stoffe
Aluminlumoxid, Siliciumoxid, Titandioxid, Zinkoxid, Talcum, Pyrophyllit,
Gips, Kieselgur, Kreide, Diato- meenerde, Bentonit, Fullersche Erde,
Weizenmehl, Sojabohnenmehl, Holzmehl, WalnuBschalenmehl oder Ugnin. 30 12.
Verfahren zur Verhinderung des Wachstums von Mikroorganismen auf oder in
einem Medium, bei welchem das Medium mit einer Zusammensetzung nach einem
der AnsprUche 1 bis 11 behandelt wird. 13.
Oberflachenbeschichtungszusammensetzung, welche eine Zusammensetzung nach
einern der AnsprU- 35     che I bis 11 enthilt. Revendlcatlons 1.
Composition comprenant (a) au moins 1,2- ou 1,3-dinitrile aromatique
halog6n6, (b) au moins une urde 40     substitute et (c) au moins un
alcoyl-sulfoxyde ou sulfone aromatique halogdn6 dans lequel, lorsque le
radical aromatique est le seul radical contenant de P'halogbne, il contient
au moins quatre substituants halogbne. 2. Composition suivant la
revendication 1, dans laquelle le dinitrile est de formule: 



45 CN 50                                         X6   CN s5         chaque
X, qui peut Otre identique ou different, est un atome d'halogene, n a une
valeur de 1 h 4, et les radicaux nitrile occupent les positions 1,2 ou 1,3
I'un par rapport a l'autre. 18                                 111 111 l1
1    EP 0 345 955 B1 3. Composition suivant la revendication 1 ou 2, dans
laquelle l'uree substituee est de formule: 01 Ar                   / R N- C
-N -~~~        \~~2 H                     R 10     OU Ar est un radical
aryle, aryle substitue, h6t6roaryle, het6roaryle substitue, heterocyclique
ou h6t~rocyclique substitu6, RI est un radical alcoyle, alcoyle substitu6,
alcenyle, alcenyle substitue, alcynyle, alcynyle substltue, cycloalcoyle,
cycloalcoyle substitue, alcoxy ou alcoxy substitu6, et 15         R2 est un
atome d'hydrogene ou radical tel que defini & propos de R'. 4. Composition
suivant la revendication 3, dans laquelle le radical Ar est non substitue
ou contient un ou deux substituants qui sont des atomes d'halogene ou
radicaux alcoyle inferieurs. 20  5. Composition suivant la revendication 4,
dans laquelle R' et R2 sont hydrogene, methyle ou methoxy et au moins l'un
des radicaux R' et R2 est autre qu'hydrogene. 6. Composition suivant l'une
quelconque des revendications 1 & 5, dans laquelle I'au moins un alcoylsul-
foxyde ou sulfone aromatique contenant de P'halogbne est de formule: 25
Ar'SOXR3 ob Ar1 est un radical aryle, aryle substitue, heteroaryle,
het~roaryle substitu6, het6rocyclique ou 30     heterocyclique substitue,
R3 est un radical alcoyle ou alcoyle substitu6, x a une valour de 1 ou 2,
et au moins l'un des radicaux Ar' et R3 contient au moins un substituant
halogene et Ar1 contient au moins quatre substituants halogene si R3 est
exempt d'halogbne. 35 7. Composition suivant la revendication 6, dans
laquolle Ar1 est un cycle pyridine qui contient quatre substituants
halogene et R3 est un radical alcoyle non substitue comptant 1 a 12 atomes
do carbone. 8. Composition suivant la revendication 6, dans laquelle Ar'
contient un radical aryle, R3 est un radical 40     m6thyle
halogeno-substitue at x a une valeur de deux. 9. Composition suivant la
revendication 1, dans laquelle (a) est le t6trachloroisophtalonitrile, (b)
est la 3- (3,4-dichlorophenyl)-1,1-dim6thyluree et (c) est la
2,3,5,6-t6trachloro-4-(methylsulfonyl)pyridine ou la
diiodomethyl-4-m6thylphenylsulfone. 45 



10. Composition suivant l'une quelconque des revendications 1 a 9, qui
contient au moins 10% en poids du poids total de (a), (b) et (c) de chacun
d'entre (a), (b) et (c). 11. Composition suivant l'une quelconque des
revendications 1 a 10, qui comprend au moins un 50     composant
suppl~mentaire qui est un composant solide supplementaire qui est au moins
l'un d'entre l'oxyde d'aluminium, l'oxyde de silicium, le dioxyde de
titane, I'oxyde de zinc, le talc, la pyrophillite, le gypse, le kieselguhr,
la craie, la terre de diatomees, la bentonite, la terre a foulon, la farine
de froment, la farine de soya, la farine de bois, la farine de coquille de
noix ou la lignite. 55  12. Proc~d6 pour Inhiber la croissance de
microorganismes sur ou dans un milieu, qui comprend le traitement du milieu
a l'aide d'une composition suivant l'une quelconque des revendications 1
11. 19~~~~~~~~~ |1| 1|1ll1 11 11|    EP 0 345 955 B1 13 Composition de
rev~tement de surface qui contient une composition suivant l'une quelconque
des revendications 1 a 11. 15 20 * 25 30 35 40 45 *50 55    


