What is claimed is:

Claim 1. A microencapsulated biocide comprising:

a core material comprising an isothiazolone biocide or antifpuling agent; and

one or more layers of wall material encapsulating the corg material to form a capsule;

wherein the capsule releases about 10% or less of the igothiazolone biocide or antifouling -
agent in xylene at room temperature over 90 days and provides sustained release of the core

material upon immersion in water;

wherein the one or more layers of wall material if selected from the group consisting of a
reaction product of polyvinyl alcohol and a phenolic regin, a reaction product of an amino
formaldehyde resin, an acrylic polymer, a reaction prpduct of polyvinyl alcohol and an

isocyanate, and a gelatin-gum.

Claim 2. The microencapsulated biocide of claigh 1 wherein the isothiazolone includes

4,5-dichloro-2-n-octyl-3(2H)-isothiazolone.

Claim 3. The microencapsulated biocide offclaim 1 wherein the water leaches the core material

from the capsule.

Claim 4. The microencapsulatéd biocige of claim 3 wherein at least one layer of wall material

incorporates a dopant into the structu - of the wall material during the encapsulation process.

Claim 5. The ‘microencapsulatied bipcide of claim 4 wherein the dopant is selected from the
group consisting of polyvinyl alcy hO‘l, hydroxylethylcellulose, hydroxypropylcellulose,
methylcelluloée, hydroxyethyl ,e’:vthylc'e_llulose, hydroxypropylmethylcellulose,
hyroxybutylmethylcellulbse, thylhydroxyethylcellulose, and polyethylene glycols.

Claim 6. The miCroenCap lated biocide of claim 5 wherein the dopant is polyvinyl alcohol.

Claim 7. The microencgbsulated biocide of claim 1.wherein the core material further comprises

a partially water solubJ solvent that dissolves the isothiazolone biocide or antifouling agent.

Claim 8. The microgncapsulated biocide of claim 7 wherein the partially water soluble solvent is

an ester or an etheyfor mixtures thereof..
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Claim 9. The microencapsulated biocide of claim 1 wherein the capsule Ancludes an inner layer
of wall material of an acrylic polymer or a melamine-formaldehyde anfl an outer layer of wall

material of a PVA-urea-resorcinol-gluteraldehyde.

Claim 10. The microencapsulated biocide of claim 1 wherein the£apsule includes an inner layer
of wall material of a gelatin-gum and an outer layer of wall matgrial of a melamine-

formaldehyde or a urea-resorcinol-formaldehyde.

Claim 11. The microencapsulated biocide of claim 1 whergin the capsule includes an inner layer

of wall material, an intermediate layer of wall material, ag/d an outer layer of wall material.

- Claim 12. The microencapsulated biocide of claim 1 wherein the capsule includes an inner layer

)

of wall material of a reaction product of polyvinyl alfohol and an isocyanate and an outer layer

of wall material of a reaction product of an amino

Claim 13. The microencapsulated biocide of cldim 12 wherein the capsule further comprises an

~ intermediate layer of wall material between thé inner and outer layers of wall material, the

intermediate layer of wall material comprisifig a gelatin-gum.

C'lvaim 14 The microencapsulated biocig€ of claim 1 included in a coating composition

cpmprising a film former or binder.
Cléﬁm 15, Thevmic‘roencépsuléted bjocide of claim 1 wherein the coating composition is a marine
péihﬁ. A ’ |
Claim 16. The micréencapsul j,e.d Biocide of claim 1 included in a roofing material;
Claii‘n 17. (A m‘ic_roencapsv‘ ated biéci’de compriéing:

a core material cofnprising an isothiazolone biocide or antifouling agent and a partially

~ water soluble solvent h {ving a partial water solubility of about 0.5 % to about 5 % in water; and
one or more lgfyers of wall material encapsulating the core material to form a capsule;

wherein th éépsule is stable in xyiéne and is permeét;le to water for water to leach the
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core material from the capsule as a sustained release;

wherein the capsule releases about 10% or less of the isothiazglone biocide or antifouling

agent in xylene at room temperature over 90 days.

e partially water soluble

about 25%.

Claim 18. (The microencapsulated biocide of claim 17 wherein

solvent is incorporated into the core in an amount of about 5%

Claim 19. The microencapsulated biocide of claim 17 whergn the solvent is an ester or an ether

or mixtures thereof, -

Claim 20. The microencapsulated biocide of claim 17 vfherein the isothiazolone includes

4,5-dichloro-2-n-octyl-3(2H)-isothiazolone.

Claim 21. The microencapsulated biocide of clAim 17 wherein the at least one layer of wall
material is selected from the group consisting of reaction product of polyvinyl alcohol and a
phenolic resin, a reaction product of an amino f frmaldehyde resm an acryhc polymer, a reaction

* product of polyvmyl alcohol and an isocyanatg, and a gelatin- gum

Claim 22. The microencapsulated biocide ¢ 'claim 17 wherein the capsule includes an inner

layer of wall material of an acrylic polymgr or a melamine-formaldehyde and an outer layer of

wall material of a PVA-urea-resorcinol£luteraldehyde or a PVA-urea-resorcinol-formaldehyde.

© Claim 23. The Amicroén_cavpsulated bifcide of c}]ai'm3 17 wherein the capsule includes an inner
layer of wall Vmaterial of a gelatin-gim and an outer IaSIer of wall material of an amino

formaldehyde resin or a urea-res c'inol-rformaldehyde.

: Clairﬁ 24. The microencapsu ted biocide of claim 23 wherein the capsule further includes an
ifinermost layer of wall matgfial ofa reactlon product of polyvinyl alcohol and an 1socyar1ate '

separating the core materigl from the inner layer of wall material.

Claim 25. The microeyfcapsulated biocide of claim 17 wherein the capsule ingludés an inner

layer of wall materialf an intermediate layer of wall material, and an outer layer of wall material.
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Claim 26. The microencapsulated biocide of claim 17 wherein the capsylle includes an inner -
layer of wall material of an interfacial reaction product of an aromatic polyisocyanate and an

outer layer of wall material of a PVA-urea-resorcinol-formaldehyde,

Claim 27. (A coating composition comprising:
a film former or binder; and
a microencapsulated biocide comprising:
a core material comprising an isqthiazolon biocide or antifouling agent; and

one or more layers of wall material encapbulating the core material to form a
capsule;
wherein the capsule is stable in xyleng and is permeable to water for water to

leach the core material from the capsule as a sustajfied release; '

wherein the capsule releases abojit 10% or less of the isothiazolone biocide or
* antifouling agent in xylene at room temperatufe over 90 days and provides sustained release of

the core material upon immersion in water.

. wherein the one or more lglers of wall material is selected from the group

consisting of a reaction product of polyyinyl alcohol and a phenolic resin, a reaction product of
an amino formaldehyde resin, an acry} ¢ polymer, a reaction product of polyvinyl alcohol and an

isocyanate, and a gelatin-gum.
Claim 28. A roofing material inc ’bding a microencapsulated biocide comprising:

a core material compriging an isothiazolone biocide or antifouling agent dissolved in a
partially water soluble solvent having a partial water solubility of about 0.5 % to about 5 % in-

water; and
one or more layeth of wall material encapsulating the core material to form a capsule;

wherein the caghule is stable in xylene and is permeable to water for water to leach the

core material from thg capsule as a sustained release;

wherein the/capsule releases about 10% or less of the isothiazolone biocide or antifouling
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agent in xylene at room temperature over 90 days.

Claim 29. A microencapsulated biocide comprising:
an isothiazolone biocide or antifouling agent as a core materigl encapsulated in a wall
material comprising one or more layeré of material;
wherein the wall matelrial. releases about 10% or less of the isothiazolone biocide or

antifouling agent in Xylene at room temperature over 90 days and from which water or saltwater
can leach the biocide from the capsule; V

wherein the wall material contains a dopant to enhante the ability of water to leach the
isothiazolone from the capsule and is;

- a reaction product of polyvinyl alcohol, urea, resprcinol, and gluteraldehyde; or

a melamine-formaldehyde wall encapsulated in a polyvinyl alcohol wall;

wherein the dopant is the polyvinyl alcohol.
Claim 30. The microencapsulated biocide of claimf'1 wherein the core material further comprises

a partially water soluble solvent that dissolves th¢ isothiazolone biocide or antifouling agent.

Claim 31. The microencapsulated biocide of ¢, ailiim 7 wherein the partially water soluble solvent

is an ester or an ether or mixtures thereof.

Claim 32. The microencapsulated biocide Af claim 17 wherein the isothiazolone includes

4,5¥dichloro-2—n—octy1—3(2H);isothiazolo fie.
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What is claimed is:

1. A microencapsulated biocide comprising:

a core material comprising an isothiazolone biocide or antifouling agent
encapsulated in a wall material; and

wherein the wall material is a dual wall, and the dual wall has an inner wall
containing an acrylic polymer or a melamine-formaldehyde resin encapsulated by the outer
wall, which contains a reaction product of polyvinyl alcohol, urea, resorcinol, and
glutaraldehyde, or the dual wall has an inner wall containing gelatin-gum arabic and an
outer wall containing melamine formaldehyde, or the wall material is a multi-wall and the
multi-wall includes a reaction product of an aromatic polyisocyanate as the first wall, a
gelatin-gum arabic as the second wall, and a melamine-formaldehyde as the overcoat wall;

wherein the capsule releases 10% or less of the isothiazolone biocide or antifouling
agent in xylene at room temperature over 90 days and provides sustained release of the core

material upon immersion in water.

2. The microencapsulated biocide of claim 1 wherein the isothiazolone includes

4,5-dichloro-2-n-octyl-3(2H)-isothiazolone.

3. The microencapsulated biocide of claim 1 wherein the water leaches the core

material from the capsule.
4. The microencapsulated biocide of claim 1 wherein the core material further
comprises a partially water soluble solvent that dissolves the isothiazolone biocide or

antifouling agent.

5. The microencapsulated biocide of claim 4 wherein the partially water soluble

solvent has a boiling point above 175°C.
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6. The microencapsulated biocide of claim 1 included in a coating composition

comprising a film former or binder.

7. The microencapsulated biocide of claim 6 wherein the coating composition is a

marine paint.
8. The microencapsulated biocide of claim 1 included in a roofing material.

9. The microencapsulated biocide of claim 1 wherein the core material further
comprises-a partially water soluble solvent having a partial water solubility of 0.5 % to 5 %

in water.

10.  The microencapsulated biocide of claim 9 wherein the partially water soluble
solvent dissolves in water in an amount of 0.5% to 5% and is incorporated into the core in

an amount of 5% to 25%.

11.  The microencapsulated biocide of claim 9 wherein the solvent is selected from the
group consisting of dimethyl adipate, diisobutyl adipate, diisobutyl glutarate, diisobutyl

succinate, polyglycol, glycol ether EB acetate, and mixtures thereof.

12.  The microencapsulated biocide of claim 9 wherein the isothiazolone includes

4,5-dichloro-2-n-octyl-3(2H)-isothiazolone.

13. A coating composition comprising:
a film former or binder; and
a microencapsulated biocide comprising:
a core material comprising an isothiazolone biocide or antifouling agent;

and
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one or more layers of wall material encapsulating the core material to form a
capsule;

wherein the capsule is stable in xylene and is permeable to water for water to
leach the core material from the capsule as a sustained release;

wherein the capsule releases abeut-10% or less of the isothiazolone biocide
or antifouling agent in xylene at room temperature over 90 days and provides
sustained release of the core material upon immersion in water;

wherein the wall material is a dual wall, and the dual wall has an inner wall
containing an acrylic polymer or a melamine-formaldehyde resin encapsulated by
the outer wall, which contains a reaction product of polyvinyl alcohol, urea,
resorcinol, and glutaraldehyde, or the dual wall has an inner wall containing gelatin-
gum arabic and an outer wall containing melamine formaldehyde, or the wall
material is a multi-wall and the multi-wall includes a reaction product of an
aromatic polyisocyanate as the first wall, a gelatin-gum arabic as the second wall,

and a melamine-formaldehyde as the overcoat wall.

14. A roofing material including a microencapsulated biocide comprising:

a core material comprising an isothiazolone biocide or antifouling agent; and
wherein the wall material is a dual wall, and the dual wall has an inner wall
containing an acrylic polymer or a melamine-formaldehyde resin encapsulated by the outer

wall, which contains a reaction product of polyvinyl alcohol, urea, resorcinol, and
glutaraldehyde, or the dual wall has an inner wall containing gelatin-gum arabic and an
outer wall containing melamine formaldehyde, or the wall material is a multi-wall and the
multi-wall includes a reaction product of an aromatic polyisocyanate as the first wall, a
gelatin-gum arabic as the second wall, and a melamine-formaldehyde as the overcoat wall;

wherein the capsule is stable in xylene and is permeable to water for water to leach
the core material from the capsule as a sustained release;

wherein the capsule releases 10% or less of the isothiazolone biocide or antifouling

agent in xylene at room temperature over 90 days.
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