
-2-   5.  A composition according to claim 2 or claim 3 wherein the alcohol
is selected from methanol, glycerine, ethylene glycol, or ethoxyethanol.
S.  A composition according to any one of claims 1 to 5 wherein the
chlorite salt is derived from a protonated primary amine, a protonated
secondary amine, a protonated tertiary amine, a quaternary amine, an alkali
metal, an alkaline earth metal, or a transition metal.  7.  A composition
according to any one of claims 1 to 6 wherein the anhydride is blended with
or grafted to polypropylene, polyethylene or polystyrene.   8.  A
composition according to any one of claims 1 to 7 wherein the anhydride is
a copolymer of maleic anhydride and styrene.  9.  A composition according
to any one of claims 1 to 8 wherein the second phase contains atactic
polypropylene, ethylbenzene, or an olefin.  10 A method of disinfecting,
reducing bacterial and fungal 



growth, repelling insects from and/or deodorizing a substrate comprising:
exposing a substrate to a composition according to any one of claims 1 to
9; and      exposing the substrate to moisture to release chlorine dioxide
from the composition into the atmosphere surrounding the substrate.  11. A
method according to claim 10 wherein the substrate is coated with the
composition and the coated substrate is exposed to moisture to release
chlorine dioxide.                                       REPLACEMENT SHEET
12. A method according to claim 11 wherein the substrate is coated with a
film comprised of the composition.   



13. A process for preparing a composition comprising:      dissolving a
chlorite salt in a first material containing a hydrogen-bonded matrix to
form a first phase; and      then mixing the first phase with an apolar
second phase containing an anhydride and a diluent, the first and second
phases being incompatible with each other, the first phase being capable of
releasing chlorine dioxide upon hydrolysis of the anhydride.   14. A
process according to claim 13 wherein the first phase contains an amide, an
alcohol, or a polymerizable hydrogen- bonded epoxide or amine.   15. A
process for preparing a composition comprising:      dissolving a chlorite
salt in a first material containing a hydrogen-bonded matrix to form a
first phase, the hydrogen-bonded matrix being selected from an amide, an
alcohol, or a polymerizable hydrogen-bonded epoxide or amine; and      then
mixing the first phase with an apolar second phase containing an anhydride,
the first and second phases being incompatible with each other, the first
phase being capable of releasing chlorine dioxide upon hydrolysis of the
anhydride.   16. A process according to any one of claims 13 to 15 wherein
the second phase includes a diluent selected from the group consisting of
atactic polypropylene, ethylbenzene, and an olefin. 



17. A process according to any one of claims 13 to 16 further includincg
the step of exposing the composition to moisture to hydrolyze the anhydride
and release chlorine dioxide from the composition.   18. A process
according to any one of claims 13 to 17 further including the step of
applying the composition to a substrate to form a film.  19. A process
according to claim 18 wherein the composition is applied to the substrate
at a temperature below that at which chlorite within the first material
will decompose.   20. A process according to any one of claims 13 to 19
further including the step of changing the viscosity or dispersibility of
the first and second phases, or changing the temperature of the composition
to control release of 



chlorine dioxide from the composition once it is exposed to moisture.   21.
A process according to any one of claims 13 to 2a wherein the chlorite salt
is derived from a protonated primary, secondary, tertiary or quaternary
amine, an alkali metal, an alkaline earth metal, or a transition metal.
-5-                    In the presence of water the local pH in the polymer
film is reduced,          releasing the chlorine dioxide.
The present invention disclosed herein comprises a method for
making a composition which liberates a biocidal and/or insect repelling  5
agent comprising the steps of dissolving a chlorite salt into a hydrogen
bonded matrix to create a chlorite containing phase.  The chlorite
containing phase is then mixed with an incompatible phase having a
hydrolyzable anhydride component therein to create a mixture having an 



ionomeric polymer. By exposing this mixture to the atmospheric moisture 10
the ionomeric polymer liberates a chlorine dioxide compound to in effect
act as a biocidal agent or an insect repelling agent.                 In
addition, the present invention discloses a composition which
liberates a biocidal and/or insect repelling agent when exposed to a water
source in accordance with the method of making as described above. 15
DETAILED DESCRIPTION                 The preferred constituents of the
apolar phase are styrene - maleic          anhydride copolymers and their
grafts with olefins. The monomers are          cheap, commercially
available and will form charge transfer complex that          will
polymerize thermally in the presence of small amounts of oxygen. 20
Maleic anhydride contents between 0-50 mole % are available. At maleic
anhydride concentrations below 33% the copolymers are soluble in apolar
aromatic plasticizers.                In a preferred process an equimolar
styrene-maleic anhydride          monomer mix at 60[err]C is added to a
melt of plasticized, low 25       molecular weight olefin such as, atactic
polypropylene or other olefine in          a Brabender Plasticorder
equipped with a twin screw extruder. The styrene          maleic-anhydride
will spontaneously polymerize to a macroradical which will          graft
to the base polymer [N. Gaylord, ACS Adv.Chem.Ser., 129, 209             



-6-            (1973); Z. Kopicova, J. Nemic and M. Protiva, Coll.
Czechoslov.Chem.         Commun. 41, 459 (1976)].                An
alternative method to produce the desired anhydride substituted
polymer is to copolymerize methacrylic anhydride with hydrophobic,  5
aliphatic or aromatic vinyl monomers. Linear polymers that incorporate
anhydride in the backbone generally require that the anhydride be included
in mole percentages less than 6% [J.C.H. Hwa and L. Miller, J. Poly. Sci.,
55 197 (1961)1.                The apolar phase may also contain components
which may be 10     induced to crosslink after film coating in order to
stabilize the mechanical         properties of the coating.  These
components include mixtures of         hydrophobic epoxides and amines.
The gradual hydrolysis of the anhydride component in the presence
of atmospheric moisture will generate acid functionality and ionomer 15
formation. This will promote interphase compatiblization between the
chlorite containing hydrogen bonded phase and the apolar phase containing
the anhydride.                The preferred constituents of the hydrogen
bonded phase include          sodium chlorites or other chlorites where the
cation may be an alkali, 20     alkaline earth metal or transition metal
ion or a protonated primary,          secondary, tertiary amine or
quaternary amine. The hydrogen bonded          phase which solubilizes the
chlorite can be monomeric or polymeric amides          (e.g. formamide,
isopropylacrylamide-acrylamide mixture) or monomeric or          polymeric
alcohols (e.g. methanol, 2-(2-ethoxyethanol). The amides are 25
especially preferred since the amide functionality does not react with the
anhydride below 150[err]C. In addition, chlorites, such as sodium chlorite
remain stable in amides, such as formamide, up to 100C.                The
hydrogen bonded phase may also contain components which 



may be induced to polymerize after film coating in order to stabilize the
-7-            mechanical properties of the coating. These components
include hydrogen         bonded epoxides and amines.                The
final coating composition is made by mixing the hydrophobic         and
hydrogen bonded phases to the desired dispersion at temperatures  5
below the decomposition temperature of the chlorite, preferably at
temperatures less than 60[err]C. The coating is then applied as a hot melt
to         the substrate and then is induced to solidify by cooling to room
temperature.                If both phases are mixed for short times at
high viscosity little 10     reaction of the anhydride with the chlorite
occurs. However, if the         dispersion is very fine, the phase
compatibility very high (similar solubility         parameters for the
apolar phase and hydrogen bonded phase) and the         viscosity of the
phase is low extensive production of chlorine dioxide is         observed
even in dry films. 15             Exposure of the solid, unreacted film to
water will hydrolyze the         anhydride groups, compatiblize the phases
and induce chlorine dioxide 



release.  Thus chlorine dioxide release can be controlled by phase
dispersion, phase viscosity, and exposure to atmospheric moisture.
The present invention is further illustrated by the following example. 20
A 7 wt%  solution of sodium  chlorite was made in 33wt%
formamide:33wt% acrylamide:33wt% isopropylacrylamide (hydrogen
bonded  phase).   Next a  40%  solution  of a  33mole%maleic
anhydride:66%moles styrene copolymer solution in ethylbenzene plasticizer
(apolar phase) was vortex mixed with the hydrogen bonded, chlorite 25
containing phase. The resultant white blend of the two disperse phases
started a sustained release of chlorine dioxide in the absence of added
water within five minutes at room temperature due to interphase diffusion
and reaction.                                                -8-
The release rate could be slowed by cooling the mixture to 0C or by
increasing the viscosity of the phases. Water was observed to hydrolyze the
maleic anhydride to maleic acid and increase the rate of chlorine dioxide
release. 



While the preferred embodiments of the invention and their advantages have
been disclosed in the above detailed description, the invention is not
limited thereto but only by the spirit and scope of the appended claims.
-9 -             The following paragraphs summarise some important features
of the           invention:     5                     The method for making
the composition which liberates a           repelling or biocidal agent
comprises the steps of:                         dissolving a chlorite salt
of a cation into hydrogen bonded           matrices to create an amine
containing phase; and                         mixing said amine containing
phase with an incompatible phase  



10       having a hydrolyzable anhydride component therein to create a
mixture having           an ionomeric polymer; and
exposing said mixture to atmospheric moisture such that said
ionomeric polymer releases chlorine dioxide when exposed to said moisture
in           order to liberate a repelling or biocidal agent.  15
The chlorite cation may comprise an alkali, alkaline earth,
transition metal, protonated primary amine, protonated secondary amine,
protonated secondary amine, protonated tertiary amine, quaternary monomeric
amine, quaternary polymeric amine or a mixture thereof.  20
The method may further include the step of selectively forming           a
film of said composition on a substrate. This step may comprise the step of
applying said ionomeric polymer as a tacky hot melt to the substrate;
controlling the operating temperature to avoid the decomposition     



-10 -           temperature of any chlorite present; and
changing the viscosity and phase dispersion of the composition to
control the reaction of the anhydride with the chlorite to release chlorine
dioxide.   5                         The method may further comprise the
step of lowering the pH           of said ionomeric polymer to less than
8.0.                           The composition which liberates a repelling
or biocidal agent  10       when exposed to a water source may be said to
comprise:                  a cation;                  a chlorite salt of
said cation in a hydrogen bonded matrix; and                  an
incompatible phase having a hydrolyzable acid anhydride component  



therein mixed with said hydrogen bonded matrices to form an ionomeric  15
composition having a chlorite compound contained therein such that said
ionomeric composition releases chlorine dioxide when exposed to the water
source for acting as a repelling or biocidal agent.
The chlorite salt may be derived of protonated primary amine,  20
protonated secondary amine and protonated tertiary amine.
The cation may comprise an alkali, alkaline earth, transition
metal, protonated primary amine, protonated secondary amine, protonated
tertiary amine, quaternary monomeric amine, quaternary polymeric amine or
a mixture thereof. 



The ionomer composition may be meltable to create a film on           a
substrate.   5           In the above method and composition, the matrices
may comprise aliphates           amides, aromatic amides, aliphatic
alcohol, aromatic alcohol or a mixture           thereof and may be
selected from formamide, acrylamide-isopropylacrylamide           mixtures
or their polymerized products, neat primary or secondary amines and  10
their polymerization products with acrylamide, isopropylacrylamide and N,N
methylene bisacrylamide, and glycerine, ethylene glycol, or poly hydroxylic
alcohols or mixtures of the above.                           The
incompatible phase with the hydrogen bonded phases may  15     consist of
grafted anhydride styrene copolymer of a concentration between
approximately 5 weight percent and approximately 50 weight percent blended
with or grafted to hydrocarbons such as polypropylenes, polyethylenes, or  



polystyrenes.
Hi 111111111H111I 11             CLAIMS                  1.    A method for
making a composition which liberates a repelling    5      or biocidal
agent comprising chlorine dioxide and which comprises
mixing (a) the product of dissolving a chlorite salt into hydrogen
bonded matrix with (b) an incompatible phase comprising a polymer
containing hydrolyzable anhydride component.    10             2.    A
method as claimed in Claim 1, wherein said chlorite salt
comprises a salt of an alkali metal, alkaline earth metal, transition
metal,  



protonated primary amine, protonated secondary amine, protonated tertiary
amine, quaternary monomeric amine, quaternary polymeric amine or a mixture
thereof.  15                  3.    A method as claimed in Claim 1 or Claim
2, wherein said           matrix comprises aliphatic amide, aromatic amide,
aliphatic alcohol, aromatic           alcohol or a mixture thereof.    20
4.    A method as claimed in Claim 1 or Claim 2, wherein said
hydrogen bonded matrix comprises formamide, acrylamide-
isopropylacrylamide mixtures or their polymerized products, neat primary or
secondary amines or their polymerization products with acrylamide,
isopropylacrylamide and NN methylene bisacrylamide, glycerine, ethylene



5.    A method as claimed in any one of Claims 1 to 4, further
comprising the step of lowering the pH of said polymer to less than 8.0.
5                  6.    A method as claimed in any one of Claims 1 to 5,
further           comprising the step of selectively forming a film of said
composition on a           substrate.    10              7.    The method
as recited in Claim 6, wherein said step of forming           a film
comprises the steps of:                         applying said polymer as a
tacky hot melt to the substrate;                         controlling the
operating temperature to avoid the decomposition           temperature of
any chlorite present; and  15                     changing the viscosity
and phase dispersion of the composition  



to control the reaction of the anhydride with the chlorite to release
chlorine           dioxide.                    8.    A composition which
liberates a repelling or biocidal agent  20       comprising chlorine
dioxide when exposed to a water source, said composition
comprising                         a chlorite salt in a hydrogen bonded
matrix and, mixed           therewith,   an incompatible phase, preferably
comprising polymeric           material, and having a hydrolyzable acid
anhydride component therein.
- 14-                  9.    The composition as claimed in Claim 8, wherein
said salt is a           salt of an alkali metal, alkaline earth metal,
transition metal, protonated           primary amine, protonated secondary
amine, protonated tertiary amine, 



quaternary monomeric amine, quaternary polymeric amine or a mixture   5
thereof.                    10.   A composition as claimed in Claim 8 or
Claim 9, wherein said           composition is meltable to create a film on
a substrate.    10             11.   A composition as claimed in any one of
Claims 8 to 10, wherein           said hydrogen bonded matrix comprises
formamide; an acrylamide-           isopropylacrylamide mixture or
polymerized product thereof; neat primary or           secondary amine or a
polymerization product thereof with acrylamide,
isopropylacrylamide and NN methylene bisacrylamide; glycerine; ethylene  15
glycol; polyhydroxylic alcohol or mixture thereof.                    12.
A composition as claimed in any one of Claims 8 to 12 where           said
incompatible phase comprises a polymeric material, for example grafted
anhydride styrene copolymer of a concentration between approximately 5  



20      weight percent and approximately 50 weight percent blended with or
grafted          to a hydrocarbon such as polypropylene, polyethylene or
polystyrene.                   13.  A method for the release of a repelling
or biocidal agent          comprising chlorine dioxide, over an extended
period of time, said method                                            -15-
comprising exposing a composition as claimed in any one of Claims 8 to 12
or obtained by the method of any one of Claims 1 to 7 to atmospheric
moisture.    


