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COATED CALCIUM HYPOCHLORITE CONIPOSITIGN

BACKGROUND OF THE INVENTION
1. Field of the Invention ‘

This invention relates to coaled calcium hypochlorite compositions having low
reactivity in handling, storage and transportation. More specifically, this invention relates
1o a calcium hypochlorite composition coated with one or more hydrated or anhydrous
salts. This invention also zelates to a calcium hypochlorite composition additionally
coated with at least one active water treatment ingredient as a clarifier, scale inhibitor,
dispersant, water softener, corrosion inhibilor, algaccide, fungicide, flocculant, binder or

mixtures thereof.

-2, Brief Description of Art

Hydrated calcium hypochlorite is classified as a Division-5.1 oxidizer as
“dangerous goods” for purposes of transport and storage. As a strong oxidizer, hydrated
calcium hypochlorite causes a severe increase in burning intensity and burning rate of
combustible materials. Thus, the fire of combustible matcrials in the presence of hydrated
calcium hypochloritc can be quite vigorous. Many cfforts have been made to produce
hydrated calcitun hypochlorite containing products that are not classified as a “Division-
5.1 oxidizer” as measured by an interpationally recognized standard, i.e. the United
Nations Protocol: Transport of Dangerous Good: Manual of Tests and Criteria, Section
34; Classification Procedures, Test Methods, and Criteria relating to Oxidizing Substances
of Division 5.1.

Another system for classifying oxidizers is given by the National Fire Protection
Association (NFPA). In NFPA 430, Code for the Storage of Liquid and Solid Oxidizer
(2004 Edition), the definition of an oxidizer is given as any material that readily yields
oxygen or other oxidizing gas, or that readily rcacts to promote or initiate combustion of
corubustible materials and can undergo a vigorous self-sustained decomposition due to
contamination or heat exposure. Oxidizers are further broken down according to the
degree to which they increase the burning rate of combustible materials as follows:

Class 1: An okidizer that does not moderately increase the burning rate of

combustible materials with which it comes into contact.
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Class 2: An oxidizer that causes a moderate increase in the burning rate of
combustible materials with which it comes into contact.

Class 3: An oxidizer that causes & severe increase in the burning rate of
combustible materials with which it comes into contact.

Class 4: An oxidizer that can undergo an explosive reaction due to confamination
or exposure to thermal or physical shock and that causes a severe increase in the burning
rate of combustible materials with which it comes into contact,

Calcium hypochlorite is a Class 3 oxidizer according to the NFPA oxidizer
classification system. -

Recently, US Patent No. 6,638,446 describes a non Division-5.1 calcium

- hypochlorite composition consisting of a blend of hydrated calcium hypochloriie and

magncsium sulfate heptahydrate. In this invention, the blend comprising of 70 part of
68% calcium hypochlorite and 30 part of magnesium sulfate heptahydrate by total weight
of the blend, in which the blend contains at least 17% of total water, and 47% available

chlorine, is commercially classified as a non Division-5.1 Oxidizer. Similarly, EP

- 1464617 A2 discloses a non-Division 5.1 oxidizer tablet having the similar compaosition of

hydrated calcium hypochlorite and magnesium sulfate heptahydrate as described in US
Patent No. 6,638,446. Although these patents discuss the reduced reactivity of the blends,
neither US Patent No. 6,638,446 nor EP 1464617 A2 describes a coated calcium
hypochlorite composition.

The approach to coat or encapsulate active hydrated calcium hypochlorite with an
inert water-soluble material is well known for the purpose 6f preventing the contact of
calcium hypochlorite and a flammable material and thus to reduce its reactivity and
flammability. Several patents have described the processes and coated or encapsulated
compositions of hydrated calcium hypochlorite with a variety of coating materials for low
reactivity, However, the chemical and physical characterizations of these compositions
such as shelf-stability, reactivity, flammability, and Division-5.1 oxidizer classification are
not well acknowledged.

For example, the composition disclosed in US Patent No. 3,953,354 describes an
encapsulated calcium hypochlorite composition comprising a core hydrated calcium
hypochlorite encapsulated with a coating material consisting with about 5 to about 60% of
mixture of calcium hypociﬂorite dihydrate and about 0.1 to about 15% of a water soluble

inert inorganic salt such as NaCl and CaCl, by weight of the granule. The encapsulated
' 2

\
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granular product was claimed to resist dusting and caking, and improve retention of its
available chlorine on storage. The storage test conducted at 100° C for 2 hours was not
indicative of true storage stability due to the extremely high temperature and very short
time frame. The potential for self sustaining decomposition was tested by ignition with
lighted matches and burning cigarettes, however, no testing was conducted to determine if
the samples would increase the burning rate of combustible materials.

US Patent Nos. 4,146,676 and 4,048,351 disclose an encapsulation or coating
process cornprising granular hydrated calcium hypochlorite coated with about 4-46% of a
low meliting inorganic salt such as aluminum sulfate hydrate by total weight of the
encapsulated calciwm hypochlorite. Data are given regarding the storage stability, and
several of the examples were evaluated for their sensttivity to decomposition by exposure
to localized heating (i.e. lighted cigarette) or chemical contamination (i.e. glycerine),
however, no testing was conducted to determine if the samples would increase the burning
rate of combustible malerials. None of the coated compositions was tested according to
the Division-3.1 flame test protocol, or evaluated to see if they would increase the burning
rate of combustibles.

The compositions disclosed in US Patent Nos. 4,201,756 and 4,174,411 describe
coated calcium hypochlorite with a plurality of layers of inorganic salts which is
comprised of chloride, chlorate, nitrate, bromide, bromate, or sulfate salts of Periodic
Table Group I alkali metal salts (sodium, potassium, Lithium, rubidium, cestum or
francium.). The layers of salts form a physical barrier, which was claimed to resist dusting
and degradation during handling, and also decrcases propensity for ignition and self-
sustained decomposition when contacted by a lighted match or .incompatible organic
materials. However, there is little data to support these claims and no data to show
whether any of these compositions is a non Division-5.1 oxidizer or if they increase the
burning rate of combustibles.

US Patent No. 4,276,349 described a process for encapsulating calcium
hypochlorite that is comprised of a core of calcium hypochlorite encapsulated with a
plurality of rounded layers containing a mixture of high percentage of water soluble
inorganic salts and calcium hypochlorite. None of the corupositions made from the
process in the art were specifically characterized and tested for their storage stability and
flammability, particularly, according to Division-5.1 Oxidizer classification.
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In addition, US Patent Application No. 2003/0038277 Al and PCT Application
WO 03/014013 A2 recently describes a blended or coated calcium hypochlorite process
and composition consisting of a polymeric alkali salt and calcium hypochlorite. The
composition disclosed in the patent deséribes an improved environmental stability such as
anti-flammability by a brake fluid oil test. However, the actual compositions tested in the
arts including contents of available chlorine and moisture were not known and specified,
and none of the compositions was tested according to the Division-5.1 flame test protocol,
and there is little data to support these claims. '

The idca to coat or encapsulate active calcium hypochlorite with an inert water -
soluble inorganic salt in these prior art references was to reduce the contact of calcium
hypochlorite and a flammable material and thus to reduce its reactivity and flammability.
The particles with a coating of an inorganic salt as the exterior layer have an increased
degree of resistance to ignition by lighted cigarcttes or the reaction caused when contacted
with organic materials. However, ignition tests are quite diffcrent in principle from the
above oxidizer classification test and the NFPA classification system which rate the
increase in burning rate of combustible materials after ignition has already been initiated.
The former is a prevention test of ignitién of the material when contact with a lighted
match, while the UN oxidizer classification test is to determine the potential to increasc
the burning rate or the burning intensity of the combustible ccllulose when two are
thoroughly mixed in a specific ratio, by mass, with the product to cellulose. Since little or
no fuel is present in the ignition tests, the procedure does not tést the oxidizing properties
or the ability to increase the bumning rate of combustible matcrials. Many substances will
pass the ignition tests, but will still be classified as Division 5.1 Oxidizers.

One of the examples as described in U.S. Patent No. 4,201,756 was that calcium
hypochlorite encapsulated with about 21% of sodium chloride by total weight of the
composition prevented ignition of the material when contacted with a lighted match, but it
failed to undergo self-sustained decomposition. In contrast, the blend of calcium

hypochlorite and sodium chioride by the same weight composition actually accclerate

- burning, as indicated in US Patent No. 6,638,446.

Therefore, it is difficult to predict whether any compositions in the prior art can be
classified as a non Division-5.1 Oxidizer or as NFPA Class 1 or Class 2 oxidizers. indeed,
a coated non Division-5.1, NFPA Class 1 or NFPA Class 2 granular calcium hypochlorite

is not seen both in either the marketplace or the literature.
4
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Accordingly, there is an increasing need in this art to produce a calcium
hypochlorite product having high available chlorine that is not classified as a Division 5.1
Oxidizer or NFPA Class 3 oxidizer and which has enhanced safety (i.e. diminished fire
producing) properties. Therefore, this invention, by providing a solution to that need, is to
specifically describe coated calcium hypochlorite compositions with high available
chlorine that is not a Division-5.1 oxidizer or NFPA Class 3 oxidizer, that shows cxcellent
storage stability, and has additional advantages for water treatments. These coated
calcium hypochlorite compositions are not considered as dangerous goods for
transportation and storage, and thus will provide greater public safety.

In addition, the coated calcium hypochlorite composition of the present invention
may providc & composiﬁon, which is not a non Division-5.1 oxidizer or NFPA Class 3
oxidizer, but with higher available chlorine, lower reactivity and multifunctional benefits

than their corresponding blends for water trcatments and cleaning applications.

BRIEF SUMMARY OF THE INVENTION

In one aspect, the present invention is directed to a water treatment composition,
comprising: calcium hypochlorite coated with a coating comprising at least one hydrated
or anhydrous salt; wherein the composition contains about 20 wt% to about 80 wt%
available chlorine bascd on the total weight of the composition, and whercin the
composition contains from about 1 wt% to about 50 wt% of hydrated water bascd on the
total weight of the composition, and wherein the coating comprises from about 1% to
about 80 wt% of the total weight of the composition, and wherein the composition is
classified as a non Division 5.1 oxidizer or as a NFPA Class 1 or NFPA Class 2 oxidizer.

In another aspect, the present invention is directed to a waler treatment

* composition, comprising: (a) an inner core layer comprising calcium hypochlorite; (b) one

or more interlayers positioned on top of the inner core laycr, the interlayer comprising one
or more hydrated or anhydrous inorganic salts, ilydratcd or anhydrous organic salts,
hydrated or anhydrous polymeric salts, alkaline metal bydroxides, alkaline earth
hydroxides, and combinations thereof, the interlayer comprising from about 1% 10 about
80 wt% of the total weight of the composition; and (¢) one or more outer layers positioned
on top of the interlayer(s), the outer layers comprising at least one hydrated or anhydrous
salt, the outer layer comprising from about 1% to about 35 wi% of the total weight of the

composition; wherein the composition contains about 20 wi% to about 80 wt% available
5 .
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chlorine based on the total weight of the composition; wherein the composition contains
from about 1 wt% to about 50 wt% of hydrated water based on the total weight of the
composition; and whesein the composition is classified as a non Division 5.1 oxidizer or as
a NFPA Class 1 or NFPA Class 2 oxidizer.

These and other aspects of the invention wil] become apparent upon reading the

following detailed description of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention will be better understood when taken in conjunction with the
following drawings in which:
Figure 1 is a schematic drawing of a multilayer coated calcium hypochlorite
cmbedied by the present invention; .
Figure 2 is an elemental map analysis of Sample 3 of the present invention;
Figure 3 is an image of coated Sample 16 of the present invention; and

Figure 4 is an elemental map analysis of coated Sampie 16 of the present

invention.

DETAILED DESCRIPTION OF THE INVENTION
This invention provides an improved coated granular calcium hypochlorite

composition for low reactivity in handling, storage and transportation and treatment of

" microorganisms in pools, spas, water, and other industrial and recreational water

applications. The coated calcium hypochlorite composition of the invention is coated with
sufficient amounts of one or more hydrated salts to provide a stable non Division-5. 1
oxidizer. The preferred hydrated inorganic salts are alkaline and earth alkaline metal salts
of halide, sulfate, phosphate, silicate, borate which is relatively stable for at least one day
at about 45°C against their dehydration. The preferred organic and polymeric salts are
those alkaline metal salts of organic acid and polymeric acid, and their relativcly stable
hydrates.

One aspect of this invention is a multilayer coated calcium hypochlorite
composition comprising a core of granular calcium hypochlorite coated with one or more
hydrated salts. This multilayer coated composition comprises 1) ao inner core layer
containing hydrated or anhydrous calcium hypochlorite; or a mixture thereof 2) one or

more outer layers containing one or more hydrated salts or a mixtyre thereof: and 3) one or
6
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more interlayers containing either an alkaline or alkaline earth metal hydroxide, an
inorganic salt, organic salt or polymeric salt, including hydrated and anhydrous forms such
salts, or a mixture thereof. These salt coatings prevent chemical interaction of calcium
hypochlorite with the hydrated salt coating materials in the outer layer and thus prevent
degradation of calcium hypochlorite. '

Another aspect of this invention is to produce coated non Division-5.1 oxidizer
composition with high available chiorine, excellent storage stability and muitifunctional
applications for water and other treatments. The coated calcium hypochlorite composition
is not considered as dangerous goods for transportation and storage, and will provide a
greater public safety. '

An additional aspect of this invention is to produce a coateﬂ calcium hypochlorite
'composition wherein either the outer layers or inner layers of the multilayer composition
or the single layer coated composition contains a clarifier, scalc inhibitor, dispersant, water
softener, corrosion inhibitor, algaecide, fungicide or binder to achieve the desired
properties of homogeneity, controlled delivery and multifunctional effects in water and
other treatment areas.

-The preferred multilayer coated calcium hypochlorite composition may employ
specific anhydrous or hydrated salts to achieve a total hydrated water content and available
chlorine to reduce its reactivity and burning rate towards an active material such as glycol,
cellulose, oil, brake fluid and polymeric materials. ‘

The coated calcium hypochlorite compositions of this invention preferably contain
about 20 to about 80% available chlorine and about 1 to about 80% of coating materials,
and about 1 to about 50% hydrated water, by total weight of the coated composition.

In addition, the coated calcium hypochlorite composition of the present invention
may provide a homogenous composition which is not a non Division 5.1 QOxidizer, but
have higher available chlorine, and multifunctional benefits than their corresponding
blends for water treatment and other appﬁcations.

The term “hydrated salt” as used in the present specification and claims s defined
as any hydrated inorganic salt, organic salt, polymecric salt and inorganic base, or a mixture
thereof. The term “hydrated” as used in this context is meant to include any such salts or
bases that contain one or more waters of hydration, including mixturcs of waters of

hydration.
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The term “hydrated” as used in conjunction with calcium hypochlorite in the
present specification and claims refers to calcium hypochlorite that has a water content of
at least 5% by weight of the calcium hypochlorite, Preferably, these compositions are
comumercial “hydrated” (5.5% to 16% water) calcium hypochlorite, CAS number 7778-54-
3.

The term “anhydrous™ as used in tﬁc present specification and claims in
conjunction with salts is meant to be any unhydrated, inorganic sait, organic salt,
polymeric salt or inorganic base or a mixture thereof. The same term when uscd in
conjunction with calcium hypochlorite, refers to calcium hypochlorite having a water
content of less than 5% by weight of the calcium hypochlorite.

In accordance with the present invention, the coated calctum hypochlorite particles
with a hydrated or anhydrous salt as the exterior layer are to have an increased degree of
reststance to ignition by lighted cigarettes, to reduce the burning rate caused by calcium
hypochlorite, and to minimize the reaction caused when contacted with organic materials.

Further in accordance with the present invention, there is provided both singular
and multilayer coated granular calcium hypochlorite compositions that may be classified
as non Division-5.1 oxidizer, wherein the term "non Division 5.1 Oxidizer composition"
as used in the present specification and claims refers to any coated compositions of
calcium hypochlorite granules with an hydrated or anhydrous inorganic salt, organic salt,
polymeric salt, a base, or their hydrate(s), and a mixture thereof, that is not classitied as
UN Division 5.1 Oxidizer according to standard testing procedures now in effect.
Alternatively, the compositions of the present inventibn may be classified as either NFPA
Class 1 or NFPA Class 2 oxidizers. '

In addition, the current UN oxidizer classification test may also be performed to
determine the potential of a calcium hypochlorite product for increase in the burning rate
or the burning intensity of the combustible cellulose when two are thoroughly mixed in
both 1:1 and 4:1 ratios, by mass, with the product to cellulose. Moreover, burn tests méy
also be performed with the product in contact with combustible materials, such as pails
and pouches that may be used as packaging, to determine the potential of a calcium
hypochlorite product to increase the burning rate of the combustible materials.

It is commonly recognized that the higher the moisture content of caleium
hypochlorite composition, the less stable the calcium hypochlorite is. Therefore, suitable

and balanced hydrated moisture content of a coating materiai should be considercd to
' 8
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provide relatively stable coated calcium hypochlorite composition with high available
chlorine.

The coating materials in the present invention includes “inert” and “water soluble”
hydrated and anhydrous inorganic salts, organic salts, polymeric salts, and an optional
“active ingredients” wherein the term “inert” as defined as little chemical reactivity to
calcium hypochlorite that causes severe degradation and higher reactivity, and the term
“hydrate” preferably refers to any hydrated salt that contains over 20% hydrated water
content. The term “water soluble” is used as solubility of a salt in watér from about 5 to
about 100%. The term “active ingredients” refers to a known water treatment chemical
which are compatible with calcium hypochlorite. In addition, the term “hydrates” in the
present invention include a mixture of hydrates of inorganic salts, orgénic salts, polymeric .
salts, and an alkaline and alkaline earth metal hydroxides, and a mixture thereof.

The compositions of this invention preferably involve coated granules of calcium
hypochlorite containing one or more coatings of an anhydrous or hydrated salt. The
calcium hypochlorite granules in the inner core layer of the present invention, typically,
have about 54 to about 8G% of available chlorine and about 0% to about 12% content of
moisture with barticlo sizes ranging from about 50 to about 4000 microns in diameter. The
typical calcium hypochlorite granules in the inner core layer contain anhydrous, hydrated
calcium hypochlorite or a mixture thereof.

The singular coated calcium hypochlorite composition of the present invention
comprises a singular coating layer that contains one or more hydrated salts or anhydrous
forms of the sults, as well as any optional ingredicnts listed herein.

Typical examplcs in the present invention include salts that are known to forim high
hydrated watcr with over 20% content of hydrated water such as sodium sulfates, lithiom
metaborate, sodium carbonate, sodium orthophosphate, sodium monchydrogen J
orthophosphate, sodium phosphate, sodium pyrophosphate, sodium tetraborate, sodium
silicate, aluminum sulfate, sodium metasilicate, sodivum aluxﬁinum sulfate, magnesium
sulfate, aluminum potassium suifate, zinc sulfate, copper sulfate, and sodium citrate and
poly(acrylic acid-maleic acid) sodium salt . These salts are most likely to form hydrated
salt with high content of hydrated water (waters of hydration) when their aqueous solution
is spray dried under the coating conditions,

According to one preferred ecmbodiment of the present invontion, the coating

roaterial may optionally contain an additional active ingredient for pool, spa and water
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treatment, such as water clarifiers, scale inhibitors, water softcners, corrosion inhibitors,
algaecides, fungicides, binders, or a mixture thereof. Such ingredients, as well as others,
are known to those of skill in the art. Particularly, the additional active ingredient in the
present invention includes active ingredient components having known functional
properties such as copper sulfale, zinc sulfate, aluminum sulfate, sodium citrate, sodium
borate, sodium tripolyphosphate (STPP), sodium hexametaphosphate (SHMP), 1,3-
dichloro-5,5-dimethylhydantoin (DCDMH), 1,3-dibromo-5,5dimethylhydrantoin
(DBDMH), 1-bromo-3-chloro-5,5-dimethylhydantoin (BCDMH), 1,3-dichloro-5-ethyl-5-
methylhydantoin (DCEMH), 1,3-dibromo-5-ethyl-5-methylhydantoin (DBEMH), 1-
bromo-3-chloro-5-methyl-5-ethylhydrantoin (BCEMH), trichloro-, dichloro- and
monochlorotriazine, sodium dichloro-s-triazinetrione dichloride, their hydrated form, and
a mixture thereof. Amounts of these additional active ingredients preferably range from
about 0.1 to about 5 wt%, based on the total weight of the coated composition.

The total content of the coating material in the preferred coated calcium
hypochlorite composition in the present invention is from about 1 to about 80 % by
weight, and the total available chlorine of the granular calcium hypochlorite is from about
20 to about 80%, based by total weight of the coated calcium hypochlorite compositions.
The content of total moisture of the coated granular calcium hypochlorite is about 1% to
about 50% based on the total weight of coated calcium hypochlorite composition. The
preferred content of hydrated water in the coating material is greater than 15%, preferably,
greater than 20% by total weight of coating materials.

The multilayer coated calcium hypochlorite composition in the present invention
may comprise at least three layers as shown in Figure 1: 1) a inner core layer containing
anhydrous or hydrated calcium hypochlorite granules; 2) an interlayer cohtaining an
anhydrous inorganic salt, organic salt, polymeric salt, or an alkaline or alkaline earth base,
or its stable hydrate(s), or a mixture thereof, as a protective layer against interfacial
interaction of calcium hypochlorite and the coating materials in the outer layers; 3) an
outer layer containing a water soluble anhydrous hydrate and hydrated inorganic salt,
organic salt or polymeric salt, active water treatment chemicals, or a mixture thereof.

The coating material in the outer Jayers of the present invention contains at least
one anhydrous or hydrated salt as described above for the coating materials in the singular

coated calcium hypochlorite. The preferred hydrate of salt that is a hydrate with high
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percentage of hydrated water when it is dissolved in water, and then dried under the
coating conditions. '

More preferably, according to the present-invention, the preferred hydrated salt in
the outer layer is one that has low heat conductivity, and generates the highest contents of
hydrated water by weight of coating material upon coating, and dehydratc all or most of
the hydrated water below about 200°C, These salts are most likely to produce a multilayer
coated non Divison-5.1 calcium hypochlorite with highest possible available chlorine.

Many inorganic salts and their hydrates are known and availabie, and are selected
for making coating solution to coat granular calcium hypochlorite in the present invention,
Typical examples in thé present invention include salts that are known to form high
hydrated water described as coating materials for the singular layer coated calcium
hypochlorite.

Any combination of hydrated or anhydrous salts can be employed to make an
aqueous solution for the outer layer coatiﬁg. A hydrated salt is also made in-situ from the
corresponding oxide with the corresponding acid as the coating solution. For example,
20% aqueous magnesium sulfale solution can be made from magnesium oxide and sulfuric
acid in about 1:1 molar ratio in the suitable amount of watcr at room temperature.

The concentration of a salt in coating solution can vary depending on its solubility
and viscosity for coating process, and the ‘conlent in the coaling materials, and preferably,
a high concentration is app]icd for more cost considerations. The choices of particular
salts are known to those of skill in the art.

In the most preferred embodiment of this invention, the inorganic salts and their
hydrates used to generate aqueous solution for outer layers coating include magnesium
sulfate, sodium phospbate, sodium pyrophosphate, copper sulfate, a hydrate of these salts,
or a mixture thereof. An agueous solution of such salt or its hydrate produces the solid
hydrate or a mixture of the hydrates upon coating depending on the coating condiﬁons.

For example, when the solution made from magnesium sulfate, hydrated forms of
magnesium sulfate, such as magncsium sulfate heptahydrate, or from magnesium oxide
and sulfuric acid, magnesium sulfate hydrates with hydration number from 3 to 7 under
different coating conditions. The coated granular calcium hypochloritc composition with

magnesium sulfate tetrahydrate with an average hydrated number of 3-4 provides betler

' storage stability than its higher hydrated forms.
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The outer layers of the coated calcium hypochlorite composition according to the
present invention also include an anhydrous and/or hydrated alkaline or alkaline earth
metal organic salt or polymeric salts. Examples of organic and polymeric salts include a
sodium salt of citric acid, benzoic acid, oxalic acid, polyacrylic acid, polymaleic acid,
poly(acrylic acid-co-maleic acid), polycpoxysuécinic acid, and its stable hydrates. The
polymeric salt generally is a part of the coating materials with a anhydrous and/or
hydralcd inorganic salt. The content of the polymeric salt is about 0.5 to about 15% by
weight of the all coating materials.

The total content of the coating material in the outer layers in a preferred
embodiment of the present invention is from about 1 to about 35% by total weight of the
coated calcium hypochiorite composition. The total content of the moisture of the coating
materials in the outer layers in the present invention is greater than 15%, preferably,
greater than 20% by weight of coating materials.

The outer layers of the coated calcium hypochlorite in the present invention may
include an active ingredient such as a clarifier, scale inhibitor, water softener, corrosion
inhibitor, algaecide, fungicide or binder, or a mixture thereof. The preferred examples are
those active ingredients described as an active ingredient in the singular coated granular
calcium hypochlorite. Amounts of these additional active ingredients pfeferably range
from about 0.1 to about 5 wi%, based on the total weight of the coated composition.

The interlayer composition in the present invention contains an anhydrous and/or
hydrated inorganic salt, organic salt and polymeric salt or an alkaline or alkaline earth
metal hydroxide, or a mixture thercof. The alkaline and alkaline carth metal hydroxide,
and anhydrous salt, and its hydrate in the interlayer described in the present invention are
used as a protective layer from surface-surfacc interaction of calcium hypochlorite, and the
hydrates and other ingredients in the outcr layers against loss of chlorine over storage and
transportation.

According to the present invention, the interlayer typically contains anhydrous
and/or less hydrated alkaline metal chlorides, sulfates, phosphates, silicates or borates, and
ant alkaline and earth alkaline metal hydroxide. The preferred salt and base are sodium
chloride, sodium sulfate, sodium borate, sodium silicate, lithium hydroxide and calcium
hydroxide, Components of the interlayer may also be active ingredients,

Calcium hypochlorite decomposes rupidly in the presence of an acid, and 1s inore

stable above pH 9. ‘Therefure it is preferred to kcep the compositions in the interlayer
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ﬁom acidic pH ranges. The use of 4 metal hydroxide in the intcrlayer is to stabilize
calcium hypochlorite against its dccompositionuby maintaining the basic pH of the coatéd
calcium hypochlorite, and to absorb the chlorine generated during storage. The preferred
metal bydroxide is calcium hydroxide. '

The content of the coating materials in the interlayer is about 1 to about 80%,
preferably, about 3 to about 75% based on total weight of coated calcium hypochlorite
composition. The total available chlorine of the multilayer coated calcium hypochlorite is
from about 20 to about 80%, and the content of total moisture is about 1 to about 50% by
total weight of coated calcium hypochlorite. The thickness of the singular and multilayer
coated calcium hypochlorite particles is controlled by particle size of calcium hypochlorite
and amount of coating materials used for coatings. Typically, according to the present
invention, the thickness of coating is between 10-200 pm.

According to the present invention, SEM and elemental map techniques are uscd to
characterize shape, layer uniformity of coating, EDS is used to determine the thickness of
coating, and XRD is used to determine the hydrate form of calcium hypochlorite and salt.

The amount of moisture in the coated calcium hypochlorite may be determincd by
any standard analytical method for measuring water in calcium hypochlorite and coated
calcium hypochlorite compositions. The preferrcd method is thermo-gravimetric analysis
(TGA). The hydrate form of the coating material was also revealed based the weight of
moisture contributed to the coating material over the weight of the coating material
employed.

The available chlorine of the coated calcium hypochloritc is determined by a
standard analytical method used for assay of a typical calcium hypochlorite unless the
method is interfered by a coating material.

The coated granular calcium hypdchlorite composition in the present invention
comprises of about 1 to about 50%, preferably, about 4 to about 30% of the hydrated
meisture content, and about 20 to about 80%, preferably about 30% to about 60%
available chlorine by weight of the coated calcium hypochlorite granules. The particle
sizes of coated granules are in a range from about 40 to about 5,000 pm, preferably about
200 to about 5,000 pm in diameter. .

Based on the present invention, the coated granular calcium hypochlorite provides
many advantages over the corresponding blend. For example, when the granular calcium

hypochlorite containing 68% available chlorine with the particle size of about 200 to about
13
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2000 microns is applied for coating with hydrates of magnesium sulfate, the resuiting
coated calcium hypochlorite composition contains about 56% available chlorine, about
18% hydrated magnesium sulfate, and less than 14% hydrated moisture by weight of the
total coated calcium hypochlorite granules. However, when the calcium bypochlorite is
used to blend with magnesium sulfate heptahydrate, the calcium hypochlorite blend
contains only about 47% available chlorinc, about 30% magnesium sulfate heptahydrate,
and about up to 20.4% hydrated moisturé by total weight of the blend.

Most importantly, the specifically coated calcium hypochlorite composition in the
present invention not only contains higher available chlorine, but also provides excellent
stability on elevatcd temperatures than its corresponding blend.

For example, the coated granular calcium hypochlorite composition conlaining
about 54% available chlorine, about 21% magnesium sulfate hydraies where the majority
of the hydrates are magnesium sulfate tetrahydrate, and about 10% hydrated moisture by
total weight of the composition is classified as a non Division-5.1 oxidizer with excellent
oven stability over 10, 20 and 30 days at 45°C. However, the maximun available chlorine
of the calcium hypochlorite blend with magnesium sulfate heptahydrate is only about
47.8% available chiorine, and the oven stability of the blend at 45°C was not good as the
coated composition.

In addition, the coated granular calcium hypochlorite composition containing about
47% available chlorine, about 29% magnesium sulfate tetrahydrate, and about 10%
hydrated moisture with anhydrous calcium hypochlorite in the inner core layer from the
calcium hypochlorite containing 68% available chlorine show the cxcellent stability with
little loss of available chlorine over 30 days at 45 to 50°C.

Similarly, the excellent stability with little loss of available ﬁh]orine were observed
over 30 days at 45 to 50°C for the coated granular calcium hypochlorite composition
wherein the sample consists with about 56% available chlorine, about 28% magnesium
sulfate tetrahydrate, and about 10% hydratcd moisture with anhydrous calcium
hypochlorite in the inner core layer from the calcium hypochlorite with 78%*available
chlorine. The coated granular calcium hypochlotite is much more stable than the uncoated
and their blends with magnesium sulfate heptahydrate.

Additionally, the coated granular calcium hypochlorite in the present invention
provides another advantage over the corresponding blend. For cxample, when the

granular calcium hypochlorite containing 68% available chlorine with the particle size of
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about 200 to about 2000 microns is coated with hydrates of magnesium sulfate, the
resulting coated calcium hypochlorite composit.ion with about 52% available chlorine, and
about 9.5% hydrated moisture by weight of the fotal coated calcium hypochlorite granules
is classified as both non Division-5.1 and NAFP-1 oxidizer. However, when the blend of
the calcium hypochlorite with magnesium sulfate hydrates containing the same available
chiorine and moisture are not non Division-5.1 and NFPA-1 oxidizers.

A coated calcium hypochlorite composition in the present invention is typically
produced by a spray fluid bed coater such as Mini-Glatt and GPCG-1 from Glatt Air
Technologies, Inc., and ACT 100N and ACT 300N{rom Applied Chemical Technology,
[nc. The variables and conditions of coating arc specifically controlled to have minimum
wetling on the surface of the calcium hypochlorite particles, and gencrate suitable
mixtures with hydrated salts. A multiple layer coating is accomplished by sequential
feeding of deemed coating materials under suitable coating conditions. Coating may be
conducted using either a batch or continuous process. Additionally, according to the
present invention, a continuous feeding of aqueous coating solution is used to produce a
controlled single or muitilayer coated granular calcium hypochlorite composition.

The many factors in the coaied calcium hypochlorite corﬁposition, such as
available chlorine, hydrated form, type and heat conductivity of coating materials, stability
of the hydrates against its dchydration, total hydrated moisture content, consequential
coating layers, arc important to reduce its reactivity and burning rate towards an active
material such as glycol, cellulose, brake oil, fluid and polymeric materials, and improve its
storage stability and performance for water and other treatments. '

The coated granular calcium hypochlorite compositions of the present invention
are ready for packaging, storage, shipping for use in the treatments of water and the like.
Specifically, the coated granules are uscful as water treatment sanitizers (e.g. in swimming
pdols and spas), industrial water reatments, and the like, and are especially safer to
transport and store than calcium hypochlorite itself.

According to the j)rcscnt invention, the coated calcium hypochlorite composition is
blended in a suitable ratio with other additives including hydratcs of inorganic salt,
organic salt and polymeric salt, and clarificr, scale inhibitor, flocculants, corrosion
inhibitor, algaecide, fungicide and other pool, spa and water treatment additives.

Finally, according to the present invention any shape and forms of calcium

hypochlorite including tablets, pellets, briquette, round, irregular, and in any sizo, can be
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coated with the coating materials described above, and provide similar benefits over the
corresponding blends. ‘

According to the present invention, the coating technology is suitable for coating
other pool, spa, and water treatment actives for low reactivity and better stability in
handling, storage and transportation, and for control of microorganisms.

The following examples are further intended to illustrate, but in no way limited, the
scope of the present invention. All parts and percentages are by weight and all

temperatures are degrees Celsius unless explicitly stated otherwise.

EXAMPLES
The following samples cited in the present invention further describe and
demonstrate the preferred embodiments within the scope of the prcseht invention. The
examples are given solely for the purpose of itlustration, and are not to be understood as
limitations of the present invention since many variations thereof are possible within the

scope.

General Procedures

The moisture and available chlorine analyses were carried out using the standard
methods employed for analysis of the uncoated calcium hypochlorite. The flame test
method for oxidizing substances described in Section 34 of the United Nations Protoco!l
was used to determine the characteristics of the various coated calcium hypochlorite

products described below. The detailed test method is described in the United Nations

. Recommendations on the Transport of Dangerous Goods; Manual of Tests and Criteria;

Third Revised Edition; Section 34 "Classification Procedures, Test Methods and Criteria
Relating to Oxidizing Substances of Division 5.1,

For classification, a Non Division-5.1 Oxidizer is a substance which, in both the
4:1 and 1:! sample-to-cellulose ratios (by mass) tested, does not ignite and burn, or exhibit
mean burning times greater than that of a 3:7 mixturc (by mass) of potassium bromate and
cellulose, where the burping time is taken from when the power is switched on to when the
main reaction (e.g. flame, incandescence or glowing combustion) ends.

A medium scale burn testing of packaged granular formulated calcium
hypochlorite, packaged salt and empty packaging was used to mcasure and compare the

convective rate of heat release, radiant heat flux, mass loss of the packaged granular
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product, packaged salt and empty packaging when exposed to a 46 kW propane fire. The
result is used to determine the contribution of the granular oxidizer to the burning rate of
typical combustible packaging materials.

The coated calcium hypochlorite in the following examples is typically produced
by a spray fluid bed coater such as Mini-Glatt and GPCG-1 from Glatt Air Technologies,
Inc., and ACT 100N and ACT 300N from Applied Chemical Techuology, Inc., at inlet air
temperature of 50-75°C and product temperatures of 35-55°C. A muitiple layer coating
was accomplished by sequential feeding of coating materials under the conditions at the
same or different inlet and product temperatures. The pump rate of a coating solution was
specitically controlled to achieve suitable particle wetting and drying to minimize loss of
available chlorine. As is known in the art, although these examples were made using a
batch process, other processes, such as cbntinuous processes, may also be employed for

production of these materials.

EXAMPLE 1: Coated Calcium Hypochlorite Compositions and Classification.
Table 1 tabulates the coated calcium hypochlorite compositions of the samples 1-

10 including type of calcium hypochlorite, available chlorine and composition, coating

material and moisture, and Division-5.1 classification. The composition of the starting

uncoated calcium hypochlorite contained about 68% available chlorine, about 6.6%
moisturc with typical particle size in the range of 200-2000 um in diameter. In Table |,

Samples 1 to 9 include calcium hypochlorite: 68% available chlorine, particle size: ~200-

© 2000 pm with ~6.6% moisture; Sample 10 includes calcium hypochlorite: 78% available

chlorine, particle size: ~100-2000 pra with ~i0.2% moisture, was used for coating.

Percentages of ingredients refer to weight percents.

Table 1 Composition Of The Coated Granul.ar Calcium Hypochlorite And Classification

Sample Coated Calcium Hypochlorite Granules Cotnposition AvCl | Moisture Non
# i w4 (%) Divisivn-
Core layer | 1stlayer 2nd layer 3rd layer (%) 5.1
! 77.3% 0.7% 22.0% - 522 17.1 Yeos
Ca(QCl), { NaOH | MgSO4-xH,0
tzO
2 83.4% 0.7% 13.4% 2.5% poly(AM) [ 53.9 13.8 Yes
Ca(OCl); | NaOH | MgSO, xt,0 Na-nH,0*
'X.Hzo
3 82.0% 1.8% 16.2% - 550 14.0 Yes
Ca(OCl)z NaCl MgSO, xH,0
. xH,0
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4 81.5% 1.6% 16.5% - 51.3 15.0 Yes
Ca(OCi); | Ca(O) | MgSO, xiH,0
XH;O
5 80.7% - 19.3% - 54.7 10.9 Yes
Ca(OCl), MgSO0, xH,0
‘XxH,0
& 74.3% 1.5% 24.2% - 50.9 8.7 Yos
Ca(OCl); NaCl MgSO4 'XHzo
xH,0
7 80.5% - 19.5% - 54.4 9.2 Yeos
Ca(OCl)z NIgSO.; xH,0
*H,0
8 73.6% - 26.4% MgSO, - 50.8 9.6 Yes
Ca(OCl), xH;0
XH,0
9 69% - 31% - 472 10.2 Yes
Ca(OCl), MgS0, xH;0
‘KI'le
10 72% - 28% - 56.1 104 Yes
Ca(OCl), MgS0, xH;0
tzO

* Poly(AM)Na: poly(acrylic acid-co-maleic acid) sodium salt; ** AvCl: Available
chlorine

XRD analysis of samples 5 (o 8 indicates that the calcium hypochlorite in the inner
core layer consists with a mixture of about 70% anhydrous and about 30% hydrated
calcium hypochlorite where the uncoated calcium hypochlorite contains at least 70%
hydrated form of calcium hypochlorite, and the inner core layer of the samples 9 and 10
contain almost all anhydrous calcium hiypochlorite. XRD analysis of the magnesium
sulfate hydrate in the outer layer showed that the majority is its tetrahydrate. The wet
analysis of the moisture of the coated samples 1 to 4 indicates that hydrates of magnesium
sulfate in the composition contain an average hydrated water of about 6.

As data in Table 2 indicate, the coated samples 6 to 8 show similar oven stability
as the uncoated calcium hypochlorite at 45°C over 10, 20 and 30 days, which is believed
to be simulated as 1, 2 and 3 years of storage time under ordinary storage conditions.
Surprisingly, the coated samples 9 and 10 show the excellent stability over 30 days at
45°C. Little loss of available chlorine was observed.

Tablc 2. Oven Stability Of Coated vs.Uncoated Caleium Hypochlorite At 45°C

Sample AvCl % AvCl loss % AvCl loss AvCl loss
After O day | afier 10 days |  After 20 duys after 30 days
uncoated 68.2 2.9 8.7 15.9

18
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5 34.5 4.4 16.3 26.4
6 50.9 3.5 7.0 12.7
7 544 4.6 8.6 16.7
8 50.8 -0.18 7.5 11.8
9 47.2 -1.3 -0.09 -1.54
10 56.1 -0.3 1.0 33

Table 3 tabulates the comparison of example 7and the corresponding blend
including type of calcium hypochlorite, available chiorine, composition, coating material
and moisture against their Division-5.1 classification. The composition of the starting
uncoated calcium hypochlorite contained 69% available chlorine, about 9.2% moisture

with an average particle sizc in the range of 200-2000 pm in diameter.
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Table 3. Composition Of The Coated Granular Calcium Hypochlorite And Classification
(Calcium hypochlorite: ~78% AvCl with particle size ~100 to 2000 pm in Samples 11
and 8)

Sample Coating material and its content AvCl Moisture Non
ID in the coated product : (%) (%) Division-
Core calcium outer layer : 5.1
hypochlorite
7 80.5% 19.5%MgS04xH,0 54.4 9.2 yes
80/20 blend of calcium hypochlorite/ MgSQO,-7H,0 54.5 15.3 NO

As shown in Table 3, the blended sample with magnesium sulfate heptahydrute
having the same available chlorine as the coated sample 7 is not a non Division-5.1
oxidizer.

Table 4 show some benefits of the coated calcium bypochlorite composition vs. the
corresponding blends over available chlorine aﬁd Division-5.1 classification. In Table 4,
samples 2 and ! contain calcium hypochlorite ~68% AvCl, particle size: ~200-2000 pum.
Samples 12 and 13 contain ~78% AvCl with particle size ~100 to 2000.

Table 4. Comparison of blend and coated Non Division-5.1 oxidizers

Sample Coated Calcium Hypochlorite Granules AvCl | Moisture Non
# Composition (%) (%) Division-
method | Ca(OCl)'xHz0 | Coating material 5.1
11 blending 70% 30% 47.6 19.6 Yes
- MgSOy TH,0
2 _ | coating 83% 0.7% NaOH + 55.9 13.8 Yes
14%
MgSO4'xH;0
+2.5% poly(AM)
Na-ngO
12 blending 70% 30% 54.4 24.1 Yes
MgSQ047H,O
13 coating 75% . 0.6% NaOH + 57.7 19.7 Yes
25% MgSOQ,
<xH>O

The results in Tables 4 demonstrate that the coated non Division-5.1 samples 2 and
13 provide higher available chlorine than the corresponding blended Division-5.1 samplcs
11 and 12 even where the moisture contents of the coated samples are tuch lower than the

corresponding bicnded sample.
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Table 5 shows the relative burning time benefits of other samples coated with otber
coating materials vs. their corresponding blends. Longer burning times were observed
from the coated calcium hypochloritc compositions based on similar available chlorine
and the same components used as coating materials although the moisturé contents in the
coated samples are lower than their blends. In Table 5, each sample contains calcium

hypochlorite: 68% available chlorine, particle size: ~200-2000 pm with ~6.6% moisture.

Table 5. Comparison Of Blend And Coated Calcium Hypochlorite Composition

Sample Coated calcium hypochlorite granules AvCl | Moisture | Burning
# . composition (%) (%) time
method | Ca(OCl);'H, Coating material (sec)
0]

14 blend 80% 20% MgSO, xH,0 54.0 16.2 84
15 coating 0.4% NaOH + 16% 56.1 13.0 100

MgS0; -xH,0 '
16 blending 80% 20% Na3P04-12H,0 54.0 16.2 62
17 coating 83% 17% Na3P04-12H,0 55.4 14.1 83
18 coating 82% 3% Na3PO4 yH0 + 54.7 12.2 81

6% MgS04-xH,0 + 9%

CuS042zI1,0

19 coating 83% 15% Na; PO, yHL0 + 55.7 13.7 90
2%
poly(AM)Na-nl,0*

*poly(AM)Na-nH;O: poly(acrylic acid-co-maleic acid) sodium-nH20

For example, the sample 15, coated with magnesium sulfate hydrate, shows 19%
longer burning time than the blended sample 14 with magnesium sulfate heptahydrate
whercin the coated sample 15 even has higher available chlorine and lower hydrated
moisture. Similarly, 34% longer buming time was observed from the coated sample 17 vs.
the blended sample 16 with sodium phosphate dodecahydrate.

In addition, more than 30% longer burning time was observed from the multilayer

coated sample |8 with hydrates of sodium phosphate, magnesium sulfate and copper
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suifate, and the sample 19 with hydrates of sodium phosphate and poly(AM)Na vs, the
blend sample 16 with sodium phosphate dodecahydrate. '

SEM, EDS and XRD analyses, and the clemental map techniques are particularly
employed for characterization of features of coated samples.

Figure 2 shows the elemental map analysis of the coated sample 3, and
demonstrates the multilayer uniform coating of the particles with calcium hypochlorile in
the inner core layer, sodium chloride in the interlayer and magnesium sulfate hydrates in
the outer layer. | l

The SEM and EDS analyses also demonstrate the multilayer coating of samplc 18,
as shown in Figure 3 and 4. Figure 4 shows that sample 18 is coated with magunesium
sulfate hydrates in the interlayer and copper sulfate hydrates in the outer layer.
Microscopic image and EDS analysis of the coating via cross section of the cut particles
was revealing as shown in Figures 3 and 4. The coating shown with a blue color material
in Figure 3 is copper sulfate hydrate, and is about 25pm thick over about 1 mm diameter
particle. The clemental map analysis shows clearly two layers with maguesim sulfate
hydrates in the interlayer and copper sulfate hydrates in the outer layer. The copper
sulfate hydrate coating was shown to be rather uniform and around 15-20 pm thick, while
magnesium sulfate hydrate coating was the more variable and thinner coating with about
7-15 pm thick,

While the present invention is primarily directed to having anhydrous or hydrated
calcium hypochlorite as the core materials and hydrated salts as the coating material, the
invention may also encompass other embodiments wherc the above-noted active
ingredients are part of or all of the core material. Preferably, other sanitizing oxidizers
such as trichloroisocyanuric acid (TCCA) sodium dichloroisocyanurate (SDCC), and
chloro and bromo hydantoins as well as mixtures of sanitizing oxidizers may be uscful as
such alternative core material. Moreover, other coating materials such as organo-metallics
could be used as alternative couating materials instead of the above-noted salt materials.
Furthermore, the present invention also encompasses the usc of other well known coating
techniques such as the use of core-sheil particles to make the coated compositions. The
composition of such core-shell particles could vary from 10% average chlorine {(AvCl)
content up to 80% average chlorine (AvCl) content.

While the invention has becn described above with reference to specific

embodiments thereof, it is apparcnt that many changes, modifications, and variations can
22
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be made without departing from the inventive concept disclosed herein. Accordingly, it is
intended to embrace all such changes, modifications and variations that fall within the
spirit and broad scope of the appended claims.

23
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WHAT IS CLAIMED IS:
1. A water treatment composition, comprising:

calcium hypochlorite coated with a coating comprising at least one hydrated or
anhydrous salt;

wherein said composition contains about 20 wt% to about 80 wt% available
chlorine based on the total weight of said composition, and

wherein said composition contains from about 1 wi% to about 50 wt% of hydrated
waler based on the total weight of said composition, and

whercin said coating comprises from about 1% to about 80 wt% of the total weight
of said composition, and

wherein said composition is classified as a non Division 5.1 oxidizer or as a NFPA
Class I or NFPA Class 2 oxidizer.

2. The water treatment composition of claim 1, wherein said calcium hypochlorite
contains from about 0 wt% to about 12 wt% of walter, based on the total weight of said

calcium hypochlorite. .

3. The water treatinent composition of claim 1, wherein said calcium hypochlorite is

a particle having a diamecter ranging from about 40 to about 5000 microns,

4, The water treatment composition of claim 3, wherein said calcium hypochlorite is

a particle having a diameter ranging from about 200 to about 5000 microns.

5. The water treatment composition of claim 1, wherein said salt is sclected from the
group consisting of hydrated or anhydrous inorganic salts, hydrated or anhydrous organic
salts, hydrated or anhydrous polymeric salts, and combinations thereof.

6. The water treatment composition of claim 5, wherein said hydrated salt is selected
from the group consisting of alkaline and alkaline earth metal salts of halides, alkalipe and
alkaline earth metal salts of suifate, alkaline and alkaline carth metal salts of phosphate,

alkaline and atkaline earth metal salts of silicale, alkaline and alkaline earth meta! salts of

borate, alkaline and alkaline earth metal hydroxides, and combinations thereof.
24
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7. The water treatment composition of claim 5, wherein said hydrated salt is sclected
from the group consisting of sodium sulfates, lithium metaborate, sodium carbouale,
sodium orthophosphate, sodium monohydrogen orthophosphate, sodiuin phosphate,
sodium pyrophosphate, sodium letraboratc, sodium silicate, aluminum sulfate, sodium
melasilicate, sodium aluminum sulfate, magnesium sulfate, aluminum potassium sulfate,
zing sulfate, copper sulfate, sodium citrate, poly(acrylic acid-maleic acid) sodium salt, and

combinations thereof,

8. The water treatment composition of claim 1, whercin said couting further
comprises one or more additional ingredients selected from the group consisting of water
clarifiers, scale inhibitors, dispersants, water softeners, corrosion inhibitors, algaccides,
fungicides, binders, and combinations thereof, and wherein said additional ingredients are
present in an amount ranging from 0.1 to 5 wt%, based on the total weight of the coated

composition.

9. The water treatment composition of claim 8, wherein said additional ingredients
are selected from the group consisting of copper sulfate, zinc sulfate, aluminum sulfate,
sodium citrate, sodium borate, sodium tripolyphosphate (STPP), sodium
hexametaphosphate (SHMP), 1,3-dichloro-5,5-dimethylhydantoin (DCDMH), 1,3-
dibromo-5,5dimethylhydrantoin (DBOMH), 1-bromo-3-chioro-5,5-dimethylhydantoin
{BCDMH), 1,3-dichloro-5-ethyl-5-methylhydantoin (DCEMH), i,3-dibromo-5-ethyl-5-
methylhydantoin (DBEMH), 1-bromo-3-chloro-5-methyl-5-¢thylhydrantoin (BCEMH),
trichloro-, dichloro- and monochlorotriazine, sodium dichloro-s-triazinetrione dichloride,

their hydrated form, and combinations thereof.

10. The water treatment composition of claim 1, wherein said composition contains
about 30 wt% to about 60 wt% available chlorine, based on the total weight of said

composition.

11.  The water treatment composition of claim 1, wherein said composition contains
from about 4 wi% to about 30 wt% of hydrated water based on the total weight of said

composition,
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12.  The water treatment composition of claim 1, wherein said composition is formed

into & tablet or briquette,

)

13, The watcr treatment composition of claim 1, wherein said salt is magnesium
sulfate tetrahydrate.

14. A waler rcatment composition, comprising:

(a) an inner core layer comprising calcium hypochlorite;

(b)  one or morc interlayers positioned on top of said inner core layer, said
interlayer comprising one or more hydrated or anhydrous inorganic salts, hydrated or
anhydrous organic salts, hydrated or anhydrous polymeric salts, alkaline metal hydroxides,
alkaline earth hydroxides, and combinations thereof, said interlayer comprising from about
1% to about 80 wt% of the total weight of said composition; and

(c) one or more outer layers positioned on top of said interlayer(s), said outer
layers comprising at least onc hydrated or anhydrous salt, said outer layer comprising from
about 1% to about 35 wi% of the total weight of said composition;

wherein said composition contains about 20 wt% to about 80 wi% available
chlorine based on the total weight of said composition;

wherein said composition contains from about 1 wt% to about 50 wi% of hydrated
water based on thc fotal weight of said composition;

and wherein said composition is classified as a non Division 5.1 oxidizer or asa
NFPA Class 1 or NFPA Class 2 oxidizer.

15. The water treatment composition of cluim 14, wherein said calcium hypochlorite
contains from about 0 wt% to about 12 wt% of water, based on the total weight of said
calcium hypochlorite.

16.  The water treatment composition of claim 14, wherein said calcium hypochlorite is

a particle having a diameter ranging from about 40 to about 5000 microns.

17. The water treatment composition of claim 16, wherein said calcium hypochlorite is

a particle having a diameter ranging from about 200 to about 5000 microns.
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18.  The water treatment composition of claim 14, wherein hydrated or anhydrous salt
in said outer layer is selected from the group consisting of hydrated or anhydrous
inorganic salts, hydrated or anhydrous organic salts, hydrated or anhydrous polymeric

salts, and combinations thereof.

19.  The water treatment composition of claim 18, wherein said hydrated salt is selected
from the group consisting of alkaline and alkaline earth metal salts of halides, alkaline and
alkaline earth metal salts of sulfate, alkaline and alkaline earth metal salts of phosphate,
alkalinc and alkaline eﬁrth metal salts of silicate, alkaline and alkaline carth metal salts of

borate, alkaline and alkaline earth metal hydroxides, and combinations thereof.

20.  The water treatment composition of claim 18, wherein said hydrated salt is selected
from the group consisting of sodium sulfates, lithivin metaborate, sodium carbonate,
sodium orthophosphate, sodium monohydrogen orthophosphate, sodium phosphate,
sodium pyrophosphate, sodium tetraborate', sodium silicate, aluminum sulfatc, sodium
metasilicate, sodium aluminum sulfate, magnesium sulfate, aluminum potassium sulfate,
zine sulfate, copper sulfate, sodium citrate, poly(acrylic acid-maleic acid) sodium salt, and

combinations thereof.

21.  The water trcatment composition of claim 14, wherein said one or more outer
layers further comprisc one or more additional ingredicnts selected from the group
consisting of water clarifiers, scale inhibitors, dispersants, water softcners, corrosion
inhibitors, algaecides, fungicides, binders, and combinations thereof, and wherein said
additional ingredients arc present in an amount ranging from 0.1 to 5 wi%, based on the
total weight of the coaled composition.

22, The water treatment composition of claim 21, wherein said outer layer further
comprises one or more additional agents selected from the group consisting of copper
sulfate, zinc sulfate, aluminum sulfate, sodium citrate, sodium borate, sodium
tripotyphosphate (STPP), sodium hexametaphosphate (SHMP), 1,3-dichloro-5,5-
dimethylhydantoin (DCDMH), 1,3-dibromo-5,5dimethylhydantoin (DBDMH), 1-bromo-=
3-chloro-5,5-dimethylhydantoin (BCDMED), 1,3-dichloro-5-ethyl-5-methylhydantoin

(DCEMH), 1,3-dibromo-5-ethyl-5-methylhydantoin (DBEMH), 1-bromo-3-chloro-5-
27
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methyl-5-ethylhydrantoin (BCEMM), trichloro-, dichloro- and monochlorotriazine, sodium
dichloro-s-triazinetrione dichloride, their hydrated form, and combinations thereof, and
wherein said additional ingredients are present in an amount ranging from 0.1 to 5§ wi%,
based on the total weight of the coated composition..

23.  The water treatment composition of claim 14, wherein said inorganic salt in said
interlayer comprises alkaline metal chlorides, alkaline metal sulfates, alkaline metal.

phosphates, alkaline metal silicates, alkaline metal borates, and combinations thereof.

24.  The water treatiment composition of claim 14, wherein interlayer is a salt selected
from the group consisting of sodium chloride, sodium suvlfate, sodium borate, sodium

silicate, lithium hydroxide, calcium hydroxide, and combinations thereof.

25.  The water treatment composition of claim 14, wherein said composition contains
about 30 wt% to about 60 wi% available chlorine, based on the total weight of said

composition.

26.  The water treatment composition of claim 14, wherein said composition contains
from about 4 wt% to about 30 wt% of hydratcd water bascd on the total weight of said

composition.

27.  The water treatment composition of claim 14, wherein said composition is formed

into a tablet or briquette.

28.  The water treatment composition of claim 14, wherein said salt is magnesium
sulfate tetrahydrate.

' 29.  The water treatment composition of claim 14, wherein said outer layer comprises a

polymeric salt comprising from about 0.5% to about 15 wt% of the total weight of said

composition.
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COMPOSICION DE HIPOCLORITO DE CALCIO RECUBIERTA

ANTECEDENTES DE LA INVENCION

l. Campo de la Invencion

Esta invencion se rcfiere a composiciones de hipoclorito de calcio
recubiertas, que tiencn baja reactividad en la manipulacidn, almacenamiento
y transporte. Mads cspecificamente, esta invencion se reficre a una
composicion de hipoclorito de calcio recubierta con una o mas sales
anhidras o hidratadas. Esta invencién se relaciona igualmente con una
composicion de hipoclorito de calcio, recubierta adicionalmente con por lo
menos un ingrediente activo para el (ratamiento de agua como un
purificador, inhibidor de costra de oxido, dispersante, suavizante de agua,
inhibidor de la corrosion, alguicida, fungicida, floculante, aglutinante 0 SUS

mezclas.

2. Breve Descripcion del Arte

El hipoclorito de calcio hidratado, como oxidante incluido en la

Division 5.1, se clasifica como "mercancia peligrosa” para efectos de
transporte y almacenamiento. Como oxidante fuerte, el hipoclorito de calcio
hidratado ocasiona un serio aumento en la intensidad de combustién y la
velocidad de combustion de materiales combustibles. Por consiguiente, el
fuego de materiales combustibles en la prescncia de hipoclorito de calcio
hidratado puede ser muy vigoroso. Se han hecho muchos esfuerzos para
producir hipoclorito de calcio hidratado que contenga productos no
clasificados como un "oxidante incluido en la Divisién 5.1", medidos por
una norma reconocida internacionalmente, es decir, el Protocolo de las
Naciones Unidas: Transporte de Mercancias Peligrosas: Manual de Ensayos
y Criterios, Seccion 34; Procedimientos de Clasificacion, Mcétados de
Ensayo y Criterios Relativos a Sustancias Oxidantes dc la Division 5.1,
Otro sistema para clasificar oxidantes lo especifica la Asociacion

Nacional de Proteccion de Incendios (NFPA, en ingiés). Iin NFPA 430,

g
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Codigo para ¢l Almacenamiento de Oxidantes Liquidos y Sdélidos (Edicion
2004), se incluye la definicion de un oxidante como cualquicr material que
facilmente desprende oxigeno u otro gas oxidante, o que reacciona
facilmente para promover o iniciar la combustion de materiales
combustibles y que puede experimentar una descomposicidon auto-sostenida
vigorosa, debida a la contaminacion o exposicion al calor. Los oxidantes se
sub-clasifican de acuerdo con ¢l grado, en el cual aumentan la velocidad de
combustion de materiales combustibles, en la siguiente torma:

Clase 1: Un oxidante que no aumenta moderadamente la velocidad de
combustién de materiales combustibles, con los cuales entra en contacto.

Clase 2: Un oxidante que causa un aumento moderado cn la
velocidad dc combustion de materiales combustibles, con los cuales entra
en contacto.

Clase 3: Un oxidante que ocasiona un aumento serio en la velocidad
de combustion de materiales combustibles, con los cuales entra en contacto.

Clasc 4: Un oxidante que experimenta una reaccion explosiva debida
a la contaminacién o exposicion a choque tisico o térmico y que produce un
aumento serio en la velocidad de combustion de materiales combustibles,
con los cuales entra en contacto.

El hipoclorito de calcio es un oxidante Clase 3 de acuerdo con el
sistema de clasificacion de oxidantes de la NIFPA.

Recientemente, la Patente de los Estados Unidos No. 6,638,446
describe una composicion de hipoclorito de calcio no incluida en la
Division 5.1, compuesta de una mezela de hipoclorito de calcio hidratado y
heptahidrate de sulfato de magnesio. En esta invencion, la mezcla
conformada por 70 partes de 68% de hipoclorito de calcio y 30 partes de
heptahidrato de sulfato de magnesio en peso total de la mezcla, en la cual
[invencion] la mezcla contiene por lo menos 17% de agua total y 47% de
clore disponible, se clasifica comercialmente como un oxidante no incluido
en la Division 5.1. Analogamente, la EP 1464617 A2 divulga una tableta de
oxidante no incluido en la Division 5.1, que tiene una composicion similar

de hipoclorito dc calcio hidratado y heptahidrato de sulfato de magnesio,
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como se describe en la Patente de los Estados Unidos No. 6,638,446.
Aunque estas patentes discuten la reactividad reducida de las mezclas, ni la
Patente de los Estados Unidos No. 6,638,446 ni la EP 1464617 A2
describen una composicion de hipoclorito de calcio recubierta.

El mélodo de recubrir o encapsular hipoclorito de calcio hidratado
activo con un material hidrosoluble inerte es bien conocido para el
propdsito de evitar el coutacto de hipoclorito de calcio y un material
inflamable y, en consecuencia, de reducir su reactividad ¢ inflamabilidad.
Varias patentes han descrito los procesos y composiciones encapsuladas o
recubiertas de hipoclonto de calcio hidratado con una varicdad de
materiales de recubrimiento para una reactividad baja. No obstante, no son t
bien reconocidas las caracterizaciones fisicas y quimicas de estas
composiciones tales como estabilidad durante el almacenamiento,
reactividad, inflamabilidad y la clasificacion como oxidante incluido ¢n la '
Division 5.1.

Por ejemplo, la composicion divuligada en la Patente de los Estados
Unidos No. 3,953,354 describe una composicion de hipoclorito de calcio
encapsulada que comprende un nuclco de hipoclorito de calcio hidratado
encapsulado con un material de recubrimiento que consta de alrededor dc 3
a alrededor de 60% de una mezcla de dihidrato de hipocorite de calcio vy
alrededor de 0.1 a alrededor de 15% de una sal inorganica inerte
hidrosoluble tal como NaCl y CaCl; en peso del granulo. Se reivindicéba
que el producto granular encapsulado era resistente a la generacion de polvo
y al apelmazamiento, y mejoraba la retencion de su cloro disponible al
almacenarlo. El ensayo de almacenamiento, llevado a cabo a 100°C durante
2 horas, no fue indicativo de una verdadera estabilidad .al almaccnamiento,
debido a la temperatura extremadamente elevada y al marco cronolégico
muy corto. El potencial de descomposicion auto-sostenida se ensayo
mediante ignicion con fésforos encendidos y cigarrillos prendidos; no
obstante, no se realizaron experimentos para determinar si las muestras

aumentarian la velocidad de combustion de materiales combustibles.
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Las Patentes de los Estados Unidos No. 4,146,676 y 4,048,351
divulgan un proceso de encapsulamiento o recubrimiento que incluye
hipoclorito de calcio hidratado granular, recubicrto con alredcdor de 4-46%
de una sal inorganica con bajo punto de fusion, tal como hidrato de sulfato
de aluminio en peso total del hipoclorito de calcio encapsulado. Los datos
se dan con respecto a la estabilidad al almacenamiento, y varios de los
ejemplos se evaluaron con respecto a su sensibilidad a la descomposicion
por exposicion a calentamiento localizado (cs decir, un cigarrillo prendido)
o contaminacion quimica (es decir, glicerina); sin embargo, no s¢ realizaron
experimentos para determinar si las muestras aumentarian la velocidad de
combustion de materiales combustibles. Ninguna dec®las composiciones
recubiertas se ensayo de acuerdo con cl protocolo de ensayo a la llama de la
Divisiéon 5.1, o se evalud para ver si incrementarian la velocidad de
combustion de combustibles.

Las composiciones divulgadas en las Patentes de los Estados Unidos
No. 4,201,756 y 4,174,411 dcseriben hipoclorito de calcio recubierto con
una pluralidad de capas de sales inorganicas, que se componcn de sales
cloruro, clorato, nitrato, bromuro, bromato, o sulfato de metales alcalinos
del Grupo 1 de la Tabla Periddica (sodio, potasio, litio, rubidio, cesio o
francio). Las capas de sales forman una barrera fisica, reivindicada para
contrarrestar la generacion de polvo y la degradacion durante la
manipulatién, y que disminuye ademas la propension a la ignicion y la
descomposicion auto-sostenida, cuando se pone en contacto con un fésforo
encendido o materiales organicos incompatibles. No obstante, existen pocos
datos para sustentar estas reivindicaciones y se carece de informacion para
demostrar si cualquiera de estas composiciones es un oxidante no incluido
en la Division 5.1 o si no aumentan la velocidad de combustion de
combustibles.

La Patente de los Estados Unidos No. 4,276,349 describio un proceso
para encapsular hipoclorito de calcio, compuesto de un nucleo de
hipoclorito de caleio encapsulado con una pluralidad de capas redondas que

conttcnen una mezela de un alto porcenwdje de sales inorganicas
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hidrosolubles e hipoclorito de calcio. Ninguna de las composiciones
elaboradas a partir de los procesos en el arte se caracterizo especificamente
y sc ecnsayd con respecto a su cstabilidad af almacenamiento ¢
inflamabilidad, particularmente, de acuerdo con la clasificacion de
Oxidantes incluidos en la Division 5.1,

Ademas, la Solicitud de Patente de los Estados Unidos No.
2003/0038277 Al y la Solicitud PCT WO 03/014013 A2 dcscriben
recientemente un proceso [para la fabricacion] de un hipoclorito de culcio
recubierto o mezclado y una composicion, compuesta de una sal alcalina
polimérica e hipoclorito de calcio. La composicion divulgada cn la patente
describe una estabilidad ambiental mejorada, tal como anti-inflamabilidad
mediante un ensayo con aceite o liquido de frenos. No obstante, las
composiciones actuales ensayadas en el arte, que incluyeran contenidos de
cloro disponible y humedad no eran conocidas y especificadas, y ninguna
de las composiciones se ensayo de acuerdo con el protocolo de ecnsayo 4 la
llama de la Divisién 5.1, y se dispone de pocos datos para sustentar cstas
reivindicaciones.

1.a idea de encapsular o recubrir hipoclorito de calcio activo con una
sal inorganica hidrosoluble inertc en cstas refercncias del arte previo era
reducir el contacto del hipoclorito de calcio y un material inflamable y, por
consiguiente, disminuir su reactividad ¢ inflamabilidad. Las particulas con
un recubrimiento de una sal inorganica como la capa exterior tienen un
mayor grado de resistencia a la ignicion por cigarrillos encendidos, o a la
reaccion causada cuando se¢ contactan con matcrialés organicos. Sin
embargo, los ensayos de ignicion son completamente diferentes en principio
del ensayo de clasificacion de oxidantes ya mencionado y del sistcma de
clasificacion de la NFPA, que evalian el aumento cn la velocidad de
combustion de materiales combustibles luego de que ya se ha iniciado la
ignicion. El primero ¢s un ensayo de prevencion dc la ignicion del material
cuando se contacta con un fosforo encendido, micntras que el ensayo de
clasificacion de los oxidantes de las Naciones Unidas es para deleriminar el

potencial de aumentar la velocidad de combustion o la intensidad de
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combustién de la celulosa combustible cuando los dos se mezclan
concienzudamente en una relacion especifica, en masa, del producto con
respecto a la celulosa. Puesto que poco o ningan combustible estd presentc
en los ensayos de ignicidn, el procedimicnto no ensaya la propiedades
oxidantes o la capacidad de aumentar la velocidad de combustion de
matcriales combustibles. Muchas sustancias pasarin los ensayos de
ignicion, pero se clasificaran ain como oxidantes incluidos en la Division
5.1.

Uno de los ejemplos, como se describe en la Patente de los Estados
Unidos No. 4,201,756, fue que el hipoclorito de calcio encapsulado, con
alrededor de 21% de cloruro de sodio en peso total de la composicion,
impedia la ignicién del material cuando se ponia en contacto con un fosforo
cncendido, pero no experimentaba descomposicion auto-sostenida. En
contraste, la mezcla de hipoclorito de calcio y cloruro de sodio en la misma
composicion en peso acelcra efectivamente la combustion, como se indica
en la Patente de los Estados Unidos No. 6,638,446.

En consecuencia, ¢s dificil predecir si cualesquicra composiciones en
el arte previo pueden clasificarse como un oxidante no incluido en la
Division 5.1 o como oxidantes Clase 1 0 2 de la NFPA. De hecho, no se ve
en el mercado o en la literatura un hipoclorito de calcio granular recubierto,
no incluido en la Division 5.1, Clase 1 de la NFPA o Clase 2 de la NFiPA.

Por lo tanto, existe una creciente necesidad en este arte de fabricar un
producto de hipoclorito de calcio con alto cloro disponible, que no se
clasifique como oxidante incluido ¢cn la Division 5.1 o oxidante Clasc 3 de
la NFPA y que posea una mayor seguridad (es decir, menores propicdades
de producir tfuego). Iin consecuencia, esta invencion, al ofrecer una solucion
a esa necesidad, consistec en describir especificamentc composiciones de
hipoclorito de calcio recubicrtas con alto cloro disponible que no scan un
oxidante incluido en la Division 5.1 o un oxidante Clase 3 de la NFPA, que
muestren excelente estabilidad al almacenamiento y que posean ventlajas
adicionales para tratamientos de agua. Estas composiciones de hipoclorito

de calcio recubiertas no se consideran como mercancias peligrosas para
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transporte y almacenamiento y, en consecuencia, ofreceran una mayor
seguridad publica.

Adicionalmente, la composicion de hipoclorito de calcio recubierta
de la presente invencion puede proveer una composicion, que no es un
oxidante no incluido en la Division 5.1 o un oxidante Clase 3 de la NFPA,
pero que tiene un mayor cloro disponible, menor reactividad y beneficios
multi-funcionales que sus mezclas correspondientes para tratamientos de

agua y aplicaciones de limpieza.
BREVE SUMARIO DE LA INVENCION

En un aspecto, la presente invencion sc dirige a una composicion para
tratamiento de agua, que contiene: hipoclorito de calcio recubierto con un
recubrimiento que incluye por lo menos una sal anhidra o hidralada; en
donde la composicion contiene alrededor de 20% en peso a alrededor de
80% en peso de cloro disponible, basado en el peso total de la composicion,
_y en donde la composicion contiene desde alrededor de 1% cn peso a
alrededor de 50% e¢n peso de agua hidratada, basado en el peso total de la
composicion, y en donde el recubrimicento incluye desde alrededor de 1% a
alrededor de 80% ¢n peso del peso total de la composicion, y en donde la
composicidn se clasifica como un oxidante no incluido en la Division 5.1 o
como un oxidante Clase | de la NFPA o Clase 2 dc la NI'PA.

En otro aspecto, la presente invencion se dirige a una composicion
para tratamiento de agua, que contienc: (a) una capa nucleo interior que
incluye hipoclorito de calcio; (b) una o mas capas intermedias situadas
encima de la capa ntclco intetior, incluyendo la capa intermedia una o mas
sales inorganicas anhidras o hidratadas, sales organicas anhidras o
hidratadas, sales poliméricas anhidras o hidratadas, hidroxidos de metal
‘alcalino, hidréxidos de metal alcalinotérreo y sus combinaciones,
incluyendo la capa intermedia desde alrededor de 1% a alrededor de 80% en
peso del peso total de la composicion; v (¢) una o mas capas cxtcriores

situadas encuna de la capa(s) wtermedia(s), incluyendo las capas exteriores
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por lo menos una sal anhidra o hidratada, incluyeade la capa exterior desde
alrededor dc 1% a alrededor de 35% en peso del peso total de la
composicion; en donde la composicion contiene alrededor de 20% en peso a
alrededor de 80% en peso de cloro disponible, basado en el peso total de la
composicion; en -donde la composicion conticne desde alrededor de 1% en
peso a alrededor de 50% en peso de agua hidratada, basado en el peso total
de la composicion; v en donde la composicion se clasifica como un
oxidante no incluido en la Division 5.1 o como un oxidante Clase 1 de la
NFPA o un oxidante Clase 2 de la NFPA.

Estos y otros aspectos de la invencion se hardn evidentes luego de
leer la sipuiente descripcion detallada de la invencion.

BREVE DESCRIPCION DE LOS DIBUIOS

La invencién se entendera si se toma en conjuncion con los siguientes
dibujos, en los cuales:

Figura ! es un dibujo esquematico de un hipoclotito de calcio
recubierto, multi-capa, incorporado por la prescnte invencion;

Figura 2 es un anahisis de mapa elemental de la mucstra 3 de la
presente invencion;

Figura 3 cs una imagen de una muestra recubierta 16 de la presente
invencion; y

Figura 4 es un analisis de mapa elemental de la muestra recubierta 16

de la presente invencion,
DESCRIPCION DETALLADA DE LA INVENCION

Esta invencidn provee una composicion de hipoclorito de caicio
granular recubierta, mejorada para baja reactividad durante la manipulacion,
almacenamiento y transporte y fratamiento de microorganismos en piscinas,
balnearios ("spas'), agua y otras aplicaciones hidricas industrialcs ¥

recreativas. La composicion de hipoclorito de calcio recubierta de la
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invencion se recubre con suficientes cantidades de una o mis sales
hidratadas para proporcionar un oxidante estable, no incluido en la Division
5.1. Las sales inorgéﬁicas hidratadas preferidas son sales de metal alcalino y
alcalinotérreo de haluro, sulfato, fosfato, silicato, borato, que son
relativamente cstables duranic por lo menos un dia a alrededor de 45°C
contra su deshidratacion. Las sales poliméricas y organicas preferidas son
aquellas sales de metal alcalino de acido organico }" acido polimérico, y sus
hidratos relativamente cstables.

Un aspecto de esta invencion es una composicion de hipoclorito de
calcio recubierta, multi-capa, que incluye un nicieo de hipoclorito de calcio
granular, recubierto con una o mas sales hidratadas. Esta composicion
recublerta multi-capa incluye 1) una capa nucleo interior que contienc
hipoclorito de calcio anhidro o hidratado; o una mezcla de los mismos; 2)
una 0 Mas capas exteriores que contienen una o mas sales hidratadas o una
mezcla de las mismas; y 3) una o mas capas intermedias que contienen un
hidroxido de metal alcalino o alcalinotérreo, una sal inorganica, una sal
organica o una sal polimérica, incluidas formas anhidras e hidratadas de
tales sales, o una mezcla de las mismas. Estos recubrimientos de sales
evitan la interaccion quimica del hipoclarito de calcio con los materiales de
recubrimiento de salcs hidratadas en la capa exterior y, por lo tanto,
impiden la degradacion del hipoclorito de calcio.

Otro aspecto de esta invencion es producir una composicion de un
oxidante no incluido en la Divisidon 5.1, recubierta, con alto cloro
disponible, excelente cstabilidad al almacenamiento y aplicaciones multi-
funcionales para agua y otros tratamientos. La composicion de hipoclorito
de calcio recubierta no s¢ considera como mercancia peligrosa para
transportc y almacenamiento, y brindara una mayor seguridad publica.

Un aspecto adicional de csta invencion es producir una composicion
de hipoclorito de calcio recubierta ¢n donde o bien las capas cxteriores o
bien las capas interiores de la composicion multi-capa o de la composicion
recubierta mono-capa ("the single layer coated composition ') contienen

un purificador, inhibidor de costra de oxido, dispersante, suavizante de
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agua, inhibidor de la corrosion, alguicida, fungicida o aglutinante, para
obtener las propiedades deseadas de homogeneidad, liberacion controlada y
cfectos multi-funcionales en agua y otras drcas de tratamiento.

Il.a composicion preferida de hipoclorito de calcio recubierta multi-

capa puede emplear sales hidratadas o anhidras especificas para obtener un’

contenido de agua hidratada total y cloro disponible para reducir su
reactividad y velocidad de combustion frente a un material activo tal como
glicol, celulosa, aceite, liquido d¢ frenos y mateniales poliméricos.

l.as composiciones de hipoclorito de calcio recubiertas de csta
invencidn contienen preferiblemente alrededor de 20 a alrededor de 80% de
cloro disponible y alrededor de 1 a alrededor de 80% de materiales de
recubrimiento, v alrededor de 1 a alrededor de 50% de agua hidratada, en
peso total de la composicion recubienta.

Adicionalmente, la composicion de hipoclorito de calcio recubierta
de la presente mvencion puede proporcionar una composicion homogénea
que no es un oxidante no incluido en la Divisidon 5.1, pero que tiene un
cloro disponible y beneficios multi-funcionales mayores que sus
correspondientes mezclas para tratamiento de agua y otras aplicacionés.

El término "sal hidratada”, tal como se emplea en las presentes
especificacion y reivindicaciones, se define como cualquier sal inorgénica
hidratada, sal organica, sal polimérica y base inorganica, o una mczcla de
las mismas. El (érmino "hidratado”, tal como sc emplea en este contexto,
tiene como fin incluir cualquiera de tales sales o bases, que contienen una o
mds aguas de hidratacion, incluidas mezclas de aguas de hidratacion.

El término "hidratado", tal como sc cmplea en c.onjun.ci(’)n con
hipoclorito de calcio en las presentes especificacion y reivindicaciones, se
refiere a hipoclorito de calcio que tienc un conicnido de agua de por lo
menos 5% cn peso del hipoclorito de calcio. Preferiblemente, estas
composiciones son hipoclorito de calcio comercial "hidratado" (5.5% a 16%
de agua), numero CAS 7778-54-3.

El término "anhidro", tal como se cmplea en las presentes

especificacion y reivindicaciones en conjuncion con sales, tiene como
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finalidad ser cualquier sal inorganica no hidratada, sal inorganica, sal
organica, sal polimérica o base inorgédnica, 0o una mezcia de las mismas. El
mismo término, cuando se emplea en conjuncion con hipoclorito de calcio,
se refiere a hipoclorito de calcio qué tiene un contenido de agua de menos
de 5% en peso del hipoclorito de calcio.

De acuerdo con la presente invencion, las particulas de hipoclorito de
calcio recubiertas con una sal anhidra o hidratada como la capa exterior
tendrdn un mayor grado de resistencia a la ignicion por cigarrillos prendidos
para reducir la velocidad de combustion causada por hipoclorito de calcio, y
para minimizar la reaccion causada cuando se pone e¢n contacto con
materiales organicos.

Ademas, de acuerdo con la presente invencidn, se proveen
composiciones de hipoclorito de calcio granular recubiertas tanto mono-
capa como multi-capa, que pueden clasificarse como oxidante no incluido
en la Division 5.1, en donde el término "composicion de oxidante no
incluido en la Division 5.1", tal como sc emplea c¢n las presentes
especificacion y reivindicaciones, se refiere a cualcsquiera composicioncs
recubiertas de granulos de hipoclorito de calcio con una sal inorganica
anhidra o hidratada, sal organica, sal polimérica, una base, o su(s)
hidrato(s), v una mezcla de los mismos, que no se clasifica como oxidante
“incluido en la Divisién 5.1 de¢ las Naciones Unidas, de acuerdo con
procedimientos  de  ensayos  estandar  actualmente  vigentes.
Alternativamente, las composiciones de la presente invencion pueden
clasificarse o bien como oxidantes Clase 1 de la NFPA o Clase 2 de la
NFPA,

Adicionalmente, ¢l ensayo de clasificacion actual de oxidantes de las
Naciones Unidas puede llevarse igualmentc a cabo para determinar cl
potencial de un producto de hipoclorito de calcio para aumento en la
velocidad de combustion o la intensidad de combustion de la celulosa
combustible cuando los dos se mczclan concienzudamente en ambas
relaciones 1:1 y 4:1, en masa, del producto con respecto a la celulosa. Mas

atn, ensayos de combustion pucden realizarse asimismo con ¢l producto en
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contacto con materiales combustibles, tales como cubos y bolsas que
pucden emplearse como embalaje, para determinar €l potencial de un
producto de hipoclorito de calcio para aumentar la velocidad de combustion
de los materiales combustibles.

Comunmente se¢ reconoce que entre mas elevado el conten'ido de
humedad de la composicion de hipoclorito de calcio, menos estable es el
hipoclorito de calcio. Por lo tanto, debc considerarse un contenido de
humedad hidratada balanceado y apropiado de un material de recubrimiento
para proveer una composicion de hipoclorito de calcio recubierta,
relativamentc estable, con alto cloro disponible.

Los materiales de¢ récubrimiento en la presente invencion incluyen

sales inorganicas anhidras e hidratadas "hidrosolubles" e "inertes", sales
orgdnicas, sales poliméricas, e "ingredicntes activos” opcionales, en donde
“el término "inerte”, definido como poca reactividad quimica al hipoclorito
de calcio, que causa una degradacion seria y una mayor reactividad, v
preferiblemente el término "hidrato” se refiere a cualquier sal hidratada que
conticne mas del 20% de contenido de agua hidratada. El término
"hidrosoluble" sc emplea como solubilidad de una sal en agua desde
alrededor de 5 a alrededor de 100%. El término "ingredientes activos" se
refiere & quimicos conocidos para el tratamiento de agua, que son
compatibles con hipoclorito de calcio. Ademas, ¢l término "hidratos" en la
prescnte invencion incluye una mezcla de hidratos de sales inorganicas,
sales organicas, sales poliméricas, e hidroxidos de metal alcalino y
alcalinotérreo, y una mezcla de los mismos,

Las composiciones de esta invencion incluyen preferiblemente
granulos recubiertos de hipoclorito de calcio que contiencn uno o mas
recubrimientos de una sal hidratada o anhidra. Tipicamente, los granulos de
hipoclorito de calcio en la capa nicleo interior de la presente invencion
tienen alrededor de 54 a alrededor de 80% de cloro disponible y alrededor
de 0% a alrededor de 12% de contenido de humedad con tamafos de
particula que varian desde alrededor de 50 a alrededor de 4.000 micrones dc

diametro. Los granos de hipoclonto de calcio tipicos cn la capa nucleo
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interior contienen hipoclorito de calcio hidratado, anhidro, o una mezcla de
los mismos. _

La composicién de hipoclorito de calcio recubterta mono-capa de la
presente invencion comprende una capa de rccubrumiento unica que
contiene una o mas sales hidratadas o formas anhidras de las sales, asi como
cualesquiera ingredientes opcionales enumerados en esta solicitud.

Ejemplos tipicos en la prescnte invencién incluyen sales que son
conocidas por formar agua hidratada elevada con mas 20% de contenido de
agua hidratada, tales como sulfato de sodio, metaborato de litio, carbonato
de sodio, ortofosfato de sodio, ortofosfato monohidrogenado de sodio,
fosfato de sodio, pirofosfato de sodio, tetraborato de sodio, silicato dc
sodio, sulfato de aluminio, metasilicato de sodio, sulfato de aluminio vy
sodio, sulfato de magnesio, sullato de potasio y aluminio, sulfalo de zinc,
sulfato de cobre, y citrato de sodio y sal de sodio de acido poli(acrilico —
acido maleico). Estas sales son las que con mayor frecuencia forman sal
hidratada con alto contenido de agua hidratada (aguas de hidratacion),
cuando su solucion acuosa se seca por aspersion bajo las condiciones de
recubrimiento.

De acuerdo con una incorporacion preferida de la presente invencidn,
cl material de recubrimiento puede contener opcionalmente un ingrediente
activo adicional para piscinas, balnearios y tratamiento de agua, tales como
purificadores de agua, inhibidores de costra de oxido, suavizantes de agua,
inhibidores de 1a corrosion, alguicidas, fungicidas, aglutinantes, o una
mczcla de los mismos. Tales ingredientes, asi como otros, son conocidos
por los expertos cn el arte. Particularmente, el ingrediente activo adicional
cn la presente invencion incluye componentes de ingredicnte activo que
tienen propiedades funcionales conocidas, tales como sulfato de cobre,
sulfato de zinc, sulfato de aluminio, citrato de¢ sodio, borato de sodio,
tripolifosfato de sodio (STPP), hexametafosfato de sodio (SHMP), 1,3-
dicloro-5,5-dimetilhidantoina (IDCDMH), 1,3-dibromo-5,5dimetithidantoina
(DBIDMH), 1-bromo-3-cloro-5,5-dimetilhidantoina (BCIDMH), 1,3-dicloro-
S-etil-5-metithidantoina (DCEMH), 1,3-dibromo-5-etil-5-metilhidantoina
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(DBEMH), 1-bromo-3-cloro-5-metil-5-ctilhidantoina (BCEMH), tricloro-,

dicloro- y monoclorotriazina, bicloruro de dicloro-s-triazinatriona de sodio,

su forma hidratada, vy una mezcla de los mismos. Cantidades de estos’

ingredientes activos adicionales varian preferiblemente desde alrededor de

0.1 a alrededor de 5% en peso, basado e¢n el peso total de la composicion
rccubierta.

El contenido total de! material de recubrimiento en la composicion de
hipoclorito de calcio recubierta preferida en la presente invencion es desde
alrededor de 1 a alrededor de 80% en peso, y cl cloro total disponible del
hipoclorito de calcio granular es desde alrededor de 20 a alrededor de 80%,
basado en cl peso total de las composiciones de hipoclorito de calcio
recubiertas. El contenido de humedad total de! hipoclorito de calcio

granular recubierto es airededor de 1% a alrededor de 50%, basado en el

peso total de la composicion de hipoclorito de calcio recubierta. El

contenido preferido de agua hidratada en el material de recubrimiento es
mayor de 15%, preferiblemente, mayor de 20% en peso total de los
malteriales de recubrimiento.

La composicion de hipoclorito de calcio recubierta multi-capa en la
presenie invencion puede incluir por lo menos tres capas, como se muestra
en Figura 1: 1) una capa nucleo interior que contiene granulos de
hipoclorito de calcio anhidro o hidratado; 2) una capa intermedia que
contiene una sal inorganica anhidra, sal organica, sal polimérica, o una base
de metal alcalino o alcalinotérreo, o su(s) hidrato(s) estable(s), o una mezcla
de los mismos, como una capa protectora contra la interaccion intertacial de
hipoclorito de calcio y los materiales de recubrimicnto en las capas
exteriores; 3) una capa exterior que contiene un hidrato  anhidro
hidrosoluble y una sal inorganica hidratada, sal organica o sal polimérica,
quimicos activos para tratamiento de agua, o una mezcla de los mismos.

£l material de recubrimiento en las capas exteriores de la presente
invencion contiene por lo menos una sal hidratada o anhidra, como ya se
describi@, para los materiales de recubrimiento en el hipoclorito de calcio

recubierto mono-capa. El hidrato preferido de sal es un hidrato con un alto
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porcentaje de agua hidratada cuando sc disuelve en agua, y luego se scca
bajo las condiciones de recubrimiento.

Mas preferiblemente, de acuerdo con la presente invencion, la sal
hidratada preferida en la capa exterior es una que tiene una baja
conductividad térmica y genera los maximos contenidos de agua hidratada
en peso de material dec recubrimiento luego del recubrimiento, y deshidrata
la totalidad o la mayor parte del agua hidratada por debajo de alrededor de
200°C. Estas sales son las que mas tienden a producir un hipoclorito de
calcio recubierto, multi-capa, no incluido en la Division 5.1, con ¢l cloro
disponible mas alto posible.

Muchas sales inorganicas y sus hidratos son conocidos ¥ son
obtenibles y se seleccionan para elaborar una solucion de recubrimiento
para recubrir hipoclorito de calcio granular en la presente invencion.
Ejemplos tipicos en la presente invencion incluyen sales que son conocidas
para formar agua hidratada elevada, descritas como maleriales de
recubrimicnto para el hipoclorito de calcio recubierto mono-capa.

Puede emplearse cualquier combinacion de sales anhidras o
hidratadas para elaborar una solucion acuosa para e! recubrimiento de la
capa extcrior. Se elabora igualmente una sal hidratada in siru del dxido
correspondiente con el acido correspondiente como la solucién de
recubrimiento. Por ejemplo, 20% de una solucion de sulfato de magnesio
acuosa puede prepararse de oxido de magnesio y dacido sulfurico en una
relacion molar de alrededor de 1:1 en la cantidad apropiada de agua a
temperatura de la sala.

[La concentracion de una sal en la solucidén de recubrimiento puede
variar dependiendo de su solubilidad y viscosidad para el proceso de
recubrimiento, y‘ el contenido en los materiales de recubrimiento, y
preferiblemente se aplica una concentracion elevada por counsideraciones de
coslos. Las elecciones de sales particulares son conocidas por los expertos
en el arte.

En la incorporacion mas preferida de esta invencion, las sales

inorganicas y sus hidratos empleados para generar una solucion acuosa para
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las capas exteriores incluyen sulfato de magnesio, fosfato de sodio,
pirofosfato de sodio, sulfato de cobre, un hidrato dc estas sales, o una
mezcla de los mismos. Una solucion acuosa de tal sal o su hidrato produce
el hidrato sélido o una mezcla de los hidratos luego del recubrimiento
dependiendo de las condiciones de recubrimiento.

Por cjemplo, cuando la solucion sc prepara de sulfato de magnesio,
formas hidratadas de sulfaio de magnesio, tales como heptahidrato de
sulfato de magnesio, o de oxido de magnesio y acido sulfurico, hidratos de
sulfato de magnesio con nimero de hidratacion de 3 a 7 bajo diferentes
condiciones de recubrimiento, la composicion de hipoclorito ‘de calcio
granular recubierta con tetrahidrato de sulfato de magnesio con un niomero
hidratado promedio dec¢ 3-4 proporciona una mejor estabilidad al
almacenamicnto que sus formas hidratadas mas altas.

Las capas exteriores de la composicion de hipoclorito de calcio
recubierta de acuerdo con la presente invencion mncluyen asimismo una sal
organica de metal alcalino o alcalinotérreo hidratada y/o anhidra, o sales
poliméricas. Ejemplos de sales organicas y poliméricas incluyen una sal de
sodio de acido citrico, acido benzoico, acido oxalico, acido poliacrilico,
acido  polimaleico, acido poli(acrilico-acido  co-maleico), 4cido
policpoxisuccinico, y sus hidratos estables. Generalmente la sal polimérica
es una parte de los materiales de recubrimiento con una sal inorginica
hidratada y/o anhidra. El contenido de la sal polimérica es de alrededor de
0.5 a alrededor de 15% cn peso de todos los materiales de recubrimiento.

Ln una incorporacion preferida de la presente invencion, el contenido
lotal del material de recubrimiento en las capas exteriorcs c¢s desde
alrededor de 1 a alrededor de 35% cn peso total de la composicidn de
hipoclorito de calcio recubierta. El contenido total de la humedad de los
materiales de recubrimiento en las capas exteriores en la presente invencion
es superior a 15%, preferiblemente, superior a 20% en peso de los
malteriales de recubrimiento.

las capas exlcriores del hipoclorito de calcio rccubierto en la

presente invencidn pueden incluir un ingrediente activo tal como un
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purificador, inhibidor de costra de oxido, suavizante de agua, inhibidor de la
corrosion, alguicida, fungicida o aglutinante, o una mezcla de los mismos.
Los ejemplos preferidos son aquellos ingredientes activos descritos como
un ingrediente activo en cl hipoclorito de calcio granular recubierto mono-
capa. Cantidades de estos ingredicntes activos adicionales varian
preferiblemente desde alrededor de 0.1 a alrededor de 5% en peso, basado
en cl peso total de la composicidén recubierta.

La composicion de la capa intermedia en la presente invencion
contiene una sal inorganica hidratada y/o anhidra, una sal organica y una sal
polimérica o un hidroxido de metal alcalino o alcalinotérreo, o una mezcla
de los mismos. Ll hidroxido de metal alcalino y alcalinotérreo vy la sal
anhidra y su hidrato en la capa intermedia descrita en la presente invencidn
se cmplean como capa protectora de la interaccion superficie-superficie de
hipoclorito de calcio, y los hidratos y otros ingredientes en las capas
exteriores contra la pérdida de cloro durante el almacenamiento y el
transporte.

De acuerdo con la presente invencion, tipicamente la capa intermedia
contiene cloruros de metal alcalino, anhidros y/o menos hidratados,
sulfatos, fosfatos, silicatos o boratos, y un hidroxido de metal alcalino y
alcalinotérreo. La sal y la base preferidas son cloruro de calcio, sutfato de
sodio, borato de sodio, silicato de sodio, hidroxido de litio e hidroxido de
calcio. Los componentes de la capa intermedia pueden ser asimismo
ingredientes activos.

El hipoclorito de calcio se descompone rapidamente en la presencia
de un acido y es mas cestable por encima de pH 9. En consecuencia, se
prefiere mantener las composiciones en la capa intermedia lejos de los
rangos de pH 4cido. Bl uso de un hidréxido de metal en la capa intermedia
tienc por finalidad estabilizar el hipoclorito de calcio contra su
descomposicion, manteniendo ¢l pH bésico del hipoclorito de calcio
recubierto, y absorber el cloro penerado durante el almacenamiento. Fl

hidroxido de metal preferido ¢s hidroxido de calcio.

17




WO 2007/064681 PCT/US2006/045045

El contenido de los materiales de recubrimiento en la capa intermedia
¢s alrededor de 1 a alrededor de 80%, preteriblemente, alrcdedor de 3 a
alrededor de 75%, basado en el peso total de la composicion de hipoclorito
de calcio recubierta. El cloro total disponible del hipoclorito de calcio
recubierto multi-capa es desde alrededor de 20 a alrededor de 80%, y ¢l
contenido de humedad total es alrededor de 1 a alrededor de 50% cn peso
total del hipoclorito de calcio recubierto. El espesor de las particulas de
hipoclorito de calcio recubierto mono-capa y mulli-capa se controla por e!
tamaio de particula del hipociorito de calcio y la cantidad de los materiales
de recubrimiento utilizados para los recubrimientos. Tipicamente, dc
acuerdo con fa prescnte invencion, el cspesor del recubrimiento esta entre
10-200 pun.

De acuerdo con la presente invencion, se emplean SEM y técnicas de
mapa elemental para caracterizar la forma y la uniformidad de la capa del
recubrimiento; se¢ emplea EDS para determinar el espesor del recubrimiento
y sc usa XRD para determinar la forma de hidrato del hipoclorito de calcio
y la sal.

LLa cantidad de humedad en el hipoclorito de calcio recubierto puede
determinarse por cualquier método analitico estandar para medir agua en
hipoclorito de calcio y composiciones de hipoclorito de calcio recubiertas.
El método preferido es andlisis termo-gravimétrico (1TGA). Se reveld
1igualmente la forma de hidrato del material de recubrimiento, basandose en
el peso de la humedad aportada al material de recubrimiento sobre el peso
del material de recubrimiento empleado.

El cloro disponible del hipoclorito de calcio recubierto se determina
por un mctodo analitico estandar, empleado para cnsayo de un hipoclorito
de calcio tipico, a menos que el método se vea interferido por un material
de recubrimiento.

La composicion de hipoclorito de calcio granular recubierta en la
presente invencidn consta de alrededor de 1 a alrededor de 50%,
preferiblemente, alrededor de 4 a alrecdedor de 30% del contenido de

humedad hidratada, y alrededor de 20 a alrédedor de 80%, preferiblemente
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alrededor de 30% a alrededor de 60% de cloro disponible en peso de los
granulos de hipoclorito de calcio recubiertos. Los tamafios de particula de
los granulos recubicrtos estan cn ¢l rango desde alrededor de 40 a alrededor
de 5.000 um, preferiblemente alrededor de 200 a alrededor de 5.000 un de
diametro.

Basado en la presente invencion, el hipoclorito de calcio granular
recubierto ofrecc muchas ventajas sobre la mezcla correspondiente. Por
ejemplo, cuando el hipoclorito de calcio granular, que contiene 68% dc
cloro disponible con el tamaiio de particula de alrededor de 200 a alredcdor
de 2.000 micrones, se aplica para recubrimiento con hidratos de sulfato de
magnesio, la composicion de hipoclorito de calcio recubierta resultante
contiene alrededor de 56% de cloro disponible, alrededor de 18% de sulfato
de magnesio hidratado y menos de 14% de humedad hidratada en peso de
los granulos totales de hipoclorito de calcio recubiertos. No obstante,
cuando se emplea hipoclorito de calcio para mezclar con heptahidrato de
sulfato de magnesio, la mezcla de hipoclorito de calcio contiene unicamente
alrededor de 47% de cloro disponible, alrededor de 30% heptahidrato de
sulfato de magnesio y alrcdedor de hasta 20.4% de humedad hidratada en
peso total de la mezcla.

Lo que es muy importante, la composicion de hipoclorito de calcio
especificamente rccubierta en la presente invencion no solo contiene cloro
disponible mas alto, sino que provee ademdas una cxcélente estabilidad a
temperaturas elevadas, que su mezcla correspondiente.

Por ejemplo, la composicién de hipoclorito de calcio granular
recubierta, que contienc alrededor de 54% de cloro disponible, alrededor de
21% de hidratos de sulfato de magnesio, donde la mayoria de los hidratos
son tetrahidrato de sulfato de magnesio, y alrededor de 10% de humedad
hidratada en peso total de la composicion, se clasifica como un oxidante no
incluido en la Divisidon 5.1 con excelente estabilidad en horno durante 10,
20 v 30 dias a 45°C. No obstante, el cloro disponible maximo de la mezcla
de hipoclorito dc calcio con heptahidrato de sulfato de magnesio cs

anicamente de alrededor de 47.8% de cloro disponible, y la estabilidad en
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homo de la mezcla a 45°C no fue tan buena como la composicion
recubierta.

Adicionalmente, la composicion de hipoclorito de calcio granular
recubierta, que contiene alrededor de 47% de cloro disponible, alrededor de
29% de tetrahidrato de sulfato de magnesio y alrededor de 10% de humedad
hidratada, con hipoclorito de calcio anhidro en la capa nuclco interior
|difierc] del hipoclorito de calcio que contiene 68% de cloro disponible
muestra la estabilidad excelente con poca pérdida de cloro disponible
durantc 30 dias a una temperatura entre 45 y 50°C. -

Analogamente, la excelente estabilidad con poca pérdida de cloro
disponible se observo durante 30 dias a una temperatura entre 45 y 50°C
para la composicidon de hipoclorito de calcio granular recubicrta, en donde
la muestra consta de alrededor de 56% de cloro disponible, alrededor de
28% de tetrahidrato de sulfato de magnesio, y alrededor de 0% de
humedad hidratada con hipoclonto de calcio anhidro en la capa nuicleo
interior del hipoclorito de calcio con 78% de cloro disponible. El
hipoclorito de calcio granular recubierto es mucho mds estable que ¢l no
recubierto y sus mezclas con heptahidrato de sulfato de magnesio.

Adicionalmente, el hipoclorito de calcio granular recubierto en la
presente invencion ofrece otra ventaja sobre la mezcla correspondiente. Por
ejemplo, cuando el hipoclorito de calcio granular, que contienc 68% de
cloro disponible con el tamafo de particula de alrededor de 200 a alrededor
de 2.000 micrones, se recubre con hidratos de sulfato de magnesio, la
composicion de hipoclorito de calcio recubierta resultante con alrededor de
52% de cloro disponible y alrededor de 9.5% de humedad hidratada en peso
de los granulos de hipoclorito de calcio recubiertos totales se clasifica como
un oxidantc no incluido en la Division 5.1 y un oxidante NAFP-1. No
obstante, cuando la mezcla del hipoclorito de calcio con hidratos de sulfato
dc magnesio contiene los mismos cloro disponible y humedad no es un
oxidante no incluido en la Division 5.1 y NFPA-1.

Tipicamente, en la presente invencion, una composicion de

hipoclorito de calcio recubierta se produce por un cquipo de recubrimiento
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de lecho Nuidizado con aspersion tal como el Mini-Glatt y GPCG-1 de Glatt
Air Technologies, Inc., y el ACT 100N y el ACT 300N de Applied
Chemical Technology, Inc. Las variables y condiciones de recubrimiento se
controlan especificamente para que tengan una humectacién minima en la
superficie de las particulas de hipoclorito de calcio, y generen mezclas
apropiadas con sales hidratadas. Un recubrimiento multi-capa se obticne
mediante alimentacidn sccuencial de materiales de recubrimiento
apropiados bajo condiciones de recubrimicnto adecuadas. El recubrimiento
puede conducirse utilizando o bien un proceso por lotes © bien un proceso
continuo. Adicionalmente, de acuerdo con la presente invencion, se emplea
una alimentacién continua dec solucion de recubrimiento acuosa para
producir una composicion de hipoclorito de calcio granular recubierta
mono-capa 0 multi-capa controlada.

Los multiples (actores e la composicion de hipoclorito de calcio
recublerta, tales como cloro disponible, forma hidratada, tipo y
conductividad térmica de los materiales de rccubrimiento, estabilidad de los
hidratos frente a su deshidratacion, contenido de humedad hidratada total,
capas de recubrimiento consecutivas, son importantes para reducir su
reactividad y velocidad de combustion frente a un material activo tal como
glicol, cclulosa, aceite o tluido para frenos y materiales poliméricos, y
mejoran su estabilidad al almacenamiento y desempceiio para tratamientos
de agua y otros tratamientos,

Las composiciones de hipoclorito de calcio granular recubiertas de la
presente invencion son faciles de empacar, almacenar, despachar para uso
en los tratamientos -de agua vy similares. Especificamente, los granulos
recubiertos son Utliles como desinfectantes en tratamientos de agua (por
ejemplo, en piscinas de natacion y balnearios), tralamicntos de aguas
industriales y similares y, especificamente, son mas seguros dc transportar y
almacenar que el hipoclorito de calcio mismo.

De acuerdo con la presente invencion, la composicidon de hipoclorito
de calcio recubicrta se mezcla en una relacion apropiada con oiros aditivos,

incluidos hidratos de sal inorganica, sal organica y sal polimérica, y un
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purificador, inhibidor de costra de 6xido, floculantes, inhibidor de la
corrosion, alguicida, fungicida y otros aditivos para piscinas, balncarios y
aditivos para tratamientos de agua.

Finalmente, de acuerdo con la presente invencién cualquier
configuracion y formas de hipoclorito de calcio, incluidas tabletas,
aglomerados, briquetas, redondas, irregulares y en cualquier tamaio,
pueden recubrirse con los materiales de recubrimiento  descritos
anteriormente, y ofreccn beneficios  similares sobre las  mezclas
correspondientes.

De acucrdo con la presente invencion, la tecnologia de recubrimicnto
es apropiada para recubrir otros. ingredientes activos para piscinas,
balnearios y tratamiento de agua por su baja reactividad y mejor cstabilidad
durante la manipulacién, almacenamiento y transporte, y para el control de
MICroorganismaos.

Los siguientes ejemplos tienen como finalidad ilustrar adn mas, pero
de ningun modo limitar, el ambito de la presente invencion. Todas las partes
y porcentajes son en peso y todas las temperaturas son grados Celsius, a

menos que explicitamente se manifieste lo contrario.

EJEMPLOS
Los siguientes ejemplos citados ¢n la presente invencion describen y
demuestran con mas detalle las incorporaciones prcferidas dentro del
ambilo dc la presente invencion, Los ¢jemplos se incluyen anicamente doﬁ
fines de ilustracion y no ticnen que entenderse como limitaciones de la
presente invencion, puesto que muchas variaciones de la misma son

posibles dentro del ambito.

Procedimientos Generales

Los analisis de humedad y cloro disponiblc se llevaron a cabo
utilizando los métodos estandar empleados para andlhisis del hipoclorito de
calcio no recublerto. Se empled el método del ensayo a la llama para

sustancias oxidantes, descrito en la Seccion 34 del Protocolo de las
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Naciones Unidas, para determinar las caracteristicas de los diferentes
productos de hipoclorito de calcio recubiertos, descritos a continuacion. El
método de ensayo detallado sc describe en las Recomendaciones de ias
Naciones Unidas para el Transporte de Mercancias Peligrosas; Munual de
Iinsayos y Criterios; Tercera Edicion Revisada; Seccion 34 "Procedimientos
de Clasificacion, Métodos dé Ensayo y Criterios Relativos a Sustancias
Oxidantes de la Division 5.1.

Para clasificacion, un oxidante no incluido cn la Division 5.1 es una
sustancia que, en las dos relaciones 4:1 y 1:1 de la muestra a celulosa (en
masa) ensayadas, no prende fuego y se incendia, o exhibe tiempos medios
de combustion superiores a los de una mezcla 3:7 {(cn masa) de bromato de
potasio y celulosa, donde ¢l tiempo de combustion se toma desde cuando se
prende la energia eléctrica hasta cuando termina la reaccién principal (por
ejemplo, llama, incandescencia o combustion incandescentc).

Una prueba de combustidn a escala mediana de hipoclorito de calcio
formulado granular, empacado, sal empacada y empaque vacio se utilizo
para medir y comparar la velocidad de conveccion de la liberacion de calor,
flujo de calor de irradiacion, pérdida de masa del producto granular
empacado, sal empacada y empaque vacio cuando se expusieron a un fuego
de propano de 46 kW. El resultado se¢ emplea para determinar la
contribucion del oxidante granular a la velocidad de combustion de
materiales de empaque combustibles tipicos.

El hipoclorito de calcio recubierto en los siguientes ejemplos sc
produce tipicamente por un equipo de recubrimiento de lecho fluidizado
con aspersion, tal como Mini-Glatt y GPCG-1 de Glatt Air Technologies,
Inc., y ACT 100N y ACT 300N de Applied Chemical Technology, Inc., con
una temperatura del aire de entrada de 50-75°C y temperaturas del producto
de 35-55°C. Se efectud un recubrimiento multi-capa mediante alimentacion
secuencial de materiales de recubrimiento bajo las condiciones con las

mismas o diferentes temperaturas de entrada y producto. La velocidad de

bombeo de una solucion de rccubrimiento se controld cspecificamente para

obtener'una humectacion y secamiento apropiados de particula con el tin de

23

o



WO 2007/064681 PCT/US2006/045645

minimizar la pérdida de cloro disponible. Como se sabe en el arte, aunque
estos ejemplos se realizaron usando un proceso cn lotes, para la produccion
de estos materiales pueden emplearse igualmente otros procesos, tales como

procesos continuos.

BJEMPLO 1: Composiciones de Hipoclorito de Calcio Recubiertas v

Clasiticacion.

Tabla 1 presenta las composiciones de hipoclorito de calcio
recubiertas de los ¢jemplos 1-10, incluidos el tipo de hipoclorito de calcio,
cloro disponible y composicion, material de recubrimiento y humedad, y
clasificacion en la Division 5.1. La composicion del hipoclorito de calcio no
recubierto inicial contenia alrededor de 68% de cloro disponible, alrededor
de 6.6% de humedad con un tamafio de particula tipico en €l rango de 200-
2.000 pm de diametro. En Tabla 1, las muestras 1 a 9 incluyen hipoclorito
de calcio: 68% de cloro disponible, tamafo de particula: ~200-2.000 pum
con ~6.6% de humedad; la muestra 10 incluye hipoclorito de calcio: 78%
cloro disponible, tamafio de particula: ~100-2.000 pum con ~10.2% de
humedad, se empled para recubrimiento (sic). Los porcentajes de
ingredientes sc reficren a porcentajes en peso.

Tabla 1 Composicion del Hipoclorito de Calcio Granular Recubierto

y Clasificacion

Muestra Composicion de Granuios de Hipoclorito de Calcio Av(Cl | Humedad No
# ' Recubiertos L (%) incluido en
Capa Nucleo| 1°. Capa 2" Capa 3*. Capu (%) Nivision
5.0
| 773% | 0.7% 22.0% - 522 171 Si
Ca(OCD); | NaOH | MgSO,xH,0
'K”z()
2 83.4% 0.7% [ 13.4% MgS8Q, | 2.5%poli(AM) { 559 13.8 Si
Ca(OCl), | NaOH xH,0O Na nt;0O*
';\'I'Izc)
3 82.0% 1.8% 16.2% - 55.0 14,0 SI
Ca(OCl); | NaCl | MgSO, -xH,0
.\”)O
4 81.5% 1.6% 10.9% - 51.3 15.0 SI
Ca(OCl)z | Ca(0)2 {MgS0O, xH,0
xH>0
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3 807% - 19.3% - 4.7 10.9 Si
Cu(OCI)z MQ,SO-Q 'XH;!O
'.‘(Hz()
6 74.3% 1.5% 24.2% - 50.9 8.7 Si
Ca(OCl); | NaCl [MgSO4 -xH,0
XHzO
7 805% - 19.5% - 544 | 92 Si
Ca(OCl)?_ MgSO4 'XHzO
}\Hyo
8 73.6% . 26.4% - 50.8 9.6 Si
Ca(OCI); MgSQs -xH;0
'XH}O
9 6Y% - 31% - 472 10.2 Sl
Cil(OCI)g MgS()n xH;0
'XHzO
to 2% - 28% - 56.1 10.4 Sl
Ca(OCl); MgSQ, -xtLO
‘XHzO

* Poli(AM)Na: sal de sodio de dcido poli(acrilico ~ dcido co-maleico);

** AvCl: cloro disponible

El andlisis XRD de las mucstras 5 a 8 indica que ¢l hipoclorito de

calcio en la capa nucleo interior consta de una mezcla de alrededor de 70%
de hipoclorito de calcio anhidro y alrededor de 30% de hipoclorito dc calcio
hidratado, donde el hipoclorito de calcio no recubierto contiene por lo
menos 70% de forma hidratada de hipoclorito de calcio, v la capa nicleo
interior de las muestras 9 y 10 contienen casi todas hipoclorito de calcio
anhidro. El analisis XRD del hidrato de sulfato de magnesio en la capa
exterior mostro quc la mayoria es su tetrahidrato. El analisis en humedo de
la humedad de las muestras recubiertas 1 a 4 indica que los hidratos de
sulfato de magnesio en la composicion contienen un agua hidratada
promedio de alrededor de 6.

Como lo indican los datos en la Tabla 2, las muestras recubiertas 6 a
8 muestran una estabilidad cn horno similar al hipociorito de calcio no
recubierto a 45°C durante 10, 20 y 30 dias, que se consideran simulaciones
equivalentes a 1, 2 y 3 afios de tiempo de almacenamiento bajo condiciones

de almacenamicnto ordinarias. Sorprendentemente, las muestras recubiertas
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9 y 10 muestran la excelente estabilidad durante 30 dias a 45°C. Se observd

poca pérdida del cloro disponible.

Tabla 2. Estabilidad en Horno de FHipoclorito de Calcio Recubierto

vs. No Recubierto a 45°C

Muestra AvCl1 % Perdida AvCl % Pérdida AvCl Pérdida AvCl
luego del dia 0 luego de 10 dias lucgo de 20 dias lucpo de 30 dias
No cubierta (9.2 2.9 8.7 15.9
3 54.5 4.4 16.3 264
O 50.9 315 7.0 12.7
7 54.4 4.6 8.6 16.7
8 50.8 -0.18 7.5 1.8
9 472 -1.3 -0.09 -1.54
10 56.1 -0.3 1.0 3.3

Tabla 3 presenta la comparacion del ejemplo 7 y la mezcla -

correspondiente, incluido tipo de hipoclorito de calcio, cloro disponible,

composicion, matcrial de recubrimiento y humedad contra su clasificacion

Division 5.1. La composicion del hipoclorito de calcio no recubierto inicial

contenia 69% de cloro disponible, alrededor de 9.2% de humedad con un

tamafio de particula medio en el rango de 200-2.000 pm de diametro.

Tabla 3. Composicion del Hipoclorito de Calcio Granular Recubierto y

Clasiticacion (hipoclorito de calcio: ~78% AvCl con tamafio de particula

~-100 a 2.000 um en mucstras 11 y §)

IDdela Material de recubrimienta y su contenido en el " AvC (%) | Humedad (%) | Ne iucluido
Muestra producto recubicrto en lu
Hipoclorito de Capa cxterior Divisidn
calcio del nacleo 5.1
7 80.5% 19.5%MgS0, xH,0 54.4 9.2 S
Mezcla 80720 del hipoclorito de calcio / MgSQ,. 7110 54.5 15.3 NO

Tal como se muestra en la Tabla 3, la mucstra mezclada con

heptahidrato de sulfato de magnesio, que ticne el mismo cloro disponible

quc la muestra recubierta 7, no es un oxidante no incluido en la Division

J.1.
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Tabla 4 muestra algunos beneficios de la composicion de hipoclorito
de calcio recubierta vs. las muestras correspondientes sobre el cloro
disponible y la clasificacion Division 5.1. En Tabla 4, las muestras 2 y 11

contienen hipoclorito de calcio ~608% AvCl, tamaio de particula: ~200-

2.000 pm. Muestras 12 y 13 contienen ~-78% AvCl con tamafio dc particula: -

~100 a 2.000.

Tabla 4. Comparacion de la mezcla y oxidantes recubiertos no incluidos en

la Division 5.1

Muestra

Compostcién de Granulos de Hipoclorito de Calcio AvC! (%) [Humedad (%) | No incluido
Recubientos en la Division
Metodo Ca(OCI), xH0 Material de 5.
recubrimniento
11 |Mezclado 70% 30% 47.6 19.6 SI
MpSQ,- 71,0
2 Recubri- 83% 0.7%NaOH + 55.9 13.8 Si
miento 14%
MgSO,4-xH,0
+2.5% poly(AM)
Na-xH,0
12 Mezclado 70% 30% 54 4 241 Sl
MgSQy4-7H,()
13 Recubri- 75% 0.6%NaOlL+ | 57.7 19.7 Sl
miento 25% MgSO,
'tzO

Los resultados en Tabla 4 demuestran que las muestras recubiertas 2
y 13 no incluidas en la Division 5.1 proporcionan cloro disponible mds alto
que las correspondientes muestras 11 y 12 mezcladas, incluidas en la
Division 5.1 (sic), incluso donde los contenidos de humedad de las muestras

recubicrtas son mucho menores que la muestra mezclada correspondiente.

Tabla 5 muestra los beneficios de tiempo de combustién relativo de
otras muestras recubiertas con otros materiales de recubrimiento vs. sus
muestras correspondientes. Se observaron tiempos de combustion mas
prolongados de las composiciones de hipoclorito de calcio recubiertas,
basados en cloro disponible y componentes similares e idénticos, usados

como materiales de recubrimiento, aunque los contenidos de humedad en
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las muestras recubiertas son inleriores a sus mezclas. En Tabla 5, cada

mucstra contiene hipoclorito de calcio: 68% de cloro disponible, tamafio de

particula: ~200-2.000 pm con ~06.6% de humedad.

Tabla 5. Comparacidon de Mezcla y Composicion de Hipoclorito de Calcio

Recubierta
Muestra | Composicion de Granulos de Hipoclorito de Caleio | AvCl | Humedad| Tiempo de
# ' Recubiertos (%) (%) Combus-
= - - tién
Método | Ca(OCIpH; O Matenial de . .
Recubrimicnto (segundos)
4 Mezcla 80% 20% MgS0, xI1,0 54.0 16.2 84
15 Recubri- 0.4%NaOH+16% 56.1 13.0 100
miento MgSO4 -xH,0
16 Mezclado 80% 20%Na3zl04-12H,0 54.0 16.2 02
17 Recubri- 83% 17%NuzPO4-12H,0 554 k4.1 83
miento
18 Recubri- 82% 3%Na3 POy yHHO 54.7 12.2 81
miento 6% MgSO4 xH,0 + 9%
CuSQy4-zH,0
19 Recubri- 83% 15%Nu; POy yH,O + 55.7 13.7 90
micnto 2%
poli{ AM)Na-nH,O*

* polil(AM)Na-nH,0: sal de sodio de acido poli(acrilico — dcido co-maleico)

.nH20

Por e¢jemplo, la muestra 15, rccubierta con hidrato de sulfato de

magnesio, muestra un tiempo de combustion 19% mas prolongado que la

muestra mezclada 14 con heptahidrato de sulfato de magnesio, en donde la

muestra recubierta 15 tienc cloro disponible méas alto y una humedad

hidratada mas baja. Analogamente, se observd un liempo de combustién

34% mas prolongado de la muestra recubierta 17 vs. la mucstra mezclada

16 con dodecahidrato de fostato de sodio.

Adicionalmente, se observd un tiempo de combustion mas 30% mas

prolongado de la muestra recubicrta multi-capa 18 con hidratos de fosfato
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de sodio, sulfato de magnesio y sulfato de cobre, y la muestra 19 con
hidratos de {osfato de sodio y poliltAM)Na vs. la muestra mezclada 16 con
dodecahidrato de fosfato de sodio.

Para la caracterizacion de las ventajas de las muestras recubiertas se
emplea en particular analisis SEM, EDS y XRD y las técnicas de mapa
elemental.

Figura 2 muestra el andlisis de mapa elemental de la muestra
recubierta 3, y demuestra el recubrimiento uniforme multi-capa de las
particulas con hipoclorito de calcio en la capa nucleo interior, cloruro de
sodio en la capa intermedia e hidratos de sulfato de magnesio en la capa
exterior.

Los analisis SEM y EDS muestran igualmente el recubnmiento
multi-capa de Ja muestra 18, como se 1lustra e¢n la Figura 3 y 4 (sic). La
Figura 4 ilustra que la mucstra 18 se recubre con hidratos de sulfato de
magnesio en la capa intermedia e hidratos de sulfato de cobre en la capa
exterior. L.a imagen microscopica y cl analisis EDS del recubrimiento con
seccidn transversal de las particulas cortadas fueron reveladores como se
muestra en las Figuras 3 y 4. El recubrimiento mostrado con un material de
color azul ("blue color material") en Figura 3 es hidrato de sulfato de
cobre, y tiene alrededor de 25 pm de espesor sobre una particula con un
diametro de alrededor de | mm. El analisis de mapa elemental muestra
claramente dos capas con hidratos de sulfato de magnesio en la capa
intermedia ¢ hidratos de sulfato de cobre en la capa exterior. Se demostrd
que e! recubrimiento con hidrato de sulfato de cobre fue mas bien uniforme
y tenia alrededor de 15-20 um de espesor, mientras que el recubrimiento de
hidrato de sulfato de magnesio fue el recubrimiento mas variable y mas
delgado con alrededor dec 7-15 pum de espesor.

Aunque la presente invencion se dirige principalmente a tener
hipoclorito de calcio hidratado o anhidro como materiales del nicleo y sales
hidratadas como el material de recubrimiento, la invencion puéde abarcar
también otras incorporacioncs, donde los ingredientes activos ya

mencionados son  parte o la totalidad del material del nucleo.
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Preferiblemente, otros oxidantes desinfectantes 1ales como  acido
tricloroisocianlrico (YCCA), dicloroisocianurato de sodio {SDCC) ¥ cloro-
y bromohidantoinas, asi como mezclas de oxidantes desinfeclanies pueden
ser titiles como tal material nicleo alternativo. Mas atn, otros malteriales de
recubrimiente, tales como orpanometialicos, podrian utilizarse cono
inateriales alternativos de recubrimiento en lugar de los materiales de sales
va mencicnados. Mas aun, la presente invencion abarca igualmente el ugo
de otras técnicas de recubrimiento bien conocidas, lales como el empleo de
pariiculas  ndcleo-corleza  ("core-shell particles™) para elaborar las
composicicnes recubiertas. La composicion de tales particulas nacleo-
corteza podria variar desde un contenido medio de 10% de cloro {(AvCI)
hasta un contenido medie de 80% de clore {AvCI).

Aunque esta nveacion se ha descrito anteriormente con referencia a
incorporaciones especificas de la misma, es evidenle que pueden
introducirse muchos cambios, modificaciones y variaciones, sin apartarse
del concepto inventivo divulgado en esta solicitud. En consecuencia, la
invencidn pretende abarcar la totalidad de tales camblos, modificaciones v
varlaciones, que caen dentro del espiritu y dmbito amplic de las

reivindicaciones adjuntas,
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LO QUE SE REIVINDICA ES:

I Una composicidn para tratamicento de agua, que contiene:

hipoclorito de calcio recubierto con un recubrimiento que incluye por
lo menos una sal anhidra o hidratada;

en donde la citada composicion contiene alrededor de 20% en peso a
alrededor de 80% en peso de cloro disponiblc, basado en ¢l peso total de la
citada composicion, y

en donde la citada composicion contiene desde alrededor de 1% en
peso a alrededor de 50% en peso de agua hidratada, basado en el peso total
de la citada composicion, y

cn donde el citudo recubrimiento contiene desde alrededor de 1% a
alrededor de 80 % en peso del peso total de la citada compasicion, y

en donde la citada composicion se clasifica como un oxidante no
incluido en la Division 5.1 o como un oxidante Clase 1 de la NFPA o Clase

2 de 1a NFPA.

2. La composicion para tratamiento d¢ agua de la reivindicacion 1, ¢n
donde el citado hipoclorito de calcio contiene desde alrededor de 0% en
peso a alrededor de 12 % en peso de agua, basado en ¢l peso total del citado

hipoclorito de calcio.

3. La composicién para tratamiento de agua de la reivindicacion 1, en
donde el citado hipoclorito de calcio es una particula que tiene un diametro

que varia desde alrededor dc 40 a alrededor de 5.000 micrones.

4. La composicién para tratamiento de agua de la reivindicacion 3, en

donde ¢l citado hipoclorito de calcio ¢s una particula que tiene un diametro

que varia desde alrededor de 200 a alrededor de 5.000 micrones.

5. La composicion para tratamiento de agua de la reivindicacién 1, en

donde la citada sal se selecciona del grupo conformado por sales
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inorganicas anhidras o hidratadas, sales organicas anhidras o hidratadas,

sales poliméricas anhidras o hidratadas, y sus combinaciones.

6.  La composicidén para tratamiento de agua de la reivindicacion 5, en
donde la citada sal hidratada se selecciona del grupo conformado por sales
de metal alcalino y alcalinotérreo de haluros, sales de metal alcalino y
alcalinotérreo de sulfato, sales de metal alcalino v alcalinotérreo de fosfato,
sales de metal alcalino y alcalinotérreo de silicato, sales de metal alcalino v
alcalinotérrco de borato, hidroxidos de metal alcalino y alcalinotérreo, y sus

combinaciones.

7. I.a composicion para tratamiento de agua de la reivindicacion 5, en
donde la citada sal hidratada se selecciona del grupo conformado por
sulfatos de sodio, metaborato de litio, carbonato de sodio, ortofosfato de
sodio, ortofosfato monohidrogenado de sodio, fostato de sodio, pirofosfato
de sodio, telraBorato de sodio, silicato de sodio, sulfato de aluminio,
mctasilicato de sodio, sultato d¢ aluminio y sodio, sulfato de magnesio,

sulfato de potasio y aluminio, sulfato de zinc, sulfato dc cobre, citralo de

sodio, sal de sodio de acido poli(acrilico — acido maleico), v sus
combinaciones.
8. La composicién para tratamiento de agua de la reivindicacion |, en

donde ¢l citado rccubrimiento contiene ademds uno o mas ingredienies
adicionales seleccionados del grupo conformado por purificadores de agua,
inhibidores de costra de Oxido, dispersantes, suavizantes dc agua,
inhibidores de la corrosion, alguicidas, fungicidas, aglutinantes, y sus
combinaciones, y en donde los citados ingredientes adicionales cstan
prescntes en una cantidad que varia desde 0.1 a 5% en peso, basado en el

peso total de la composicion recubierta.

9. (.a composicion para tratamiento de agua de la reivindicacion 8, en

donde los citados ingredientes adicionales se selcccionan del grupo
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conformado por sulfato de cobre, sulfato de zinc, sulfato de aluminio,

citrato de sodio, borato de sodio, tripolifosfato de sodio (STPP),

hexametafosfato de sodio (SHMP), 1,3-dicloro-5,5-dimetilhidantoina

(DCDMH), 1,3-dibromo-5,5dimetilhidantoina  (DBDMH), 1-bromo-3-
cloro-5,5-dimetilhidantoina (BCDMH), 1,3-dicloro-5-etil-5-metilhidantoina
(DCEMH), 1,3-dibramo-5-etil-5-metithidantoina (DBEMH), 1-bromo-3-
cloro-5-mctil-5-etilhidantoina ~ (BCEMU), tricloro-, dicloro- y
monoclorotriazina, bicloruro de dicloro-s-triazinatriona de sodio, su forma

hidratada, y sus combinaciones."

10.  La composicion para tratamiento dc agua de la reivindicacion 1, en
donde la citada composicion contiene alrededor de 30% en peso a alrededor
de 60 % en peso de cloro disponible, basado en c¢l peso total de la citada

composicion.

11, La composicion para tratamiento de agua de la reivindicacion 1, en
donde la citada composicion contienc desde alrededor de 4% en peso a
alrededor de 30% en peso de agua hidratada, basado en el peso total de la

citada composicion.

12. La composicién para tratamiento de agua de la reivindicacion 1, en

donde la citada composicion sc¢ forma en una tableta o briqucta.

13. La composicion para tratamiento de agua de la reivindicacion 1, en

donde la citada sal es tetrahidrato de sulfato de magnesio.

14, Una composicion para tralamiento de agua, que contiene:

(a)  unacapa nGcleo interior que incluye hipoclorito de calcio;

(b) una o mas capas intcrmedias situadas encima de la citada capa
nucleo interior, comprendiendo la citada capa intermedia una o mas sales
inorgdnicas anhidras o hidratadas, sales organicas anhidras o hidratadas,

sales polimeéricas anhidras o hidratadas, hidroxidos de metal alcalino,
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hidréxidos de metal alcalinotérreo, y sus combinaciones, comprendiendo la
citada capa intermedia desde alrededor de 1% a alrededor de 80% cn peso
del peso total de la citada composicion; y

(¢) una o mas capas cxteriores situadas encima de la(s) citada(s)
capa(s) intermedia(s), comprendiendo las citadas capas exteriores por lo
menos una sal anhidra o hidratada, incluyendo la citada capa exterior desde
alrededor de 1% a alrededor de 35% en peso del peso total de ia citada
composicion;

en donde la citada composicion contiene alrededor de 20% en peso a
alrededor de 80 % en peso de cloro disponible, basado en ¢l peso total de la
citada composicion;

¢n donde la citada composicion contienc desde alrededor de 1% en
peso a alrededor de 50 % en peso de agua hidratada, basado en ¢l peso total
de la citada composicion;

y en donde la citada composicion se clasifica como un oxidante no
incluido en la Division 5.1 o un oxidante Clase | de la NFPA o un oxidante

Clase 2 de la NIFPA.

15.  T.a composicion para tratamiento de agua de la reivindicacion 14, en
donde el citado hipoclorito de calcio contiene desde alrededor de (% en
peso a alrededor de 12% en peso de agua, basado en el peso total del citado

hipoclorito de calcio.

16. La composicion para tratamiento de agua de la reivindicacion 14, en
donde ¢l citado hipoclorito de calcio es una particula que tiene un diametro

que varia desde alrededor de 40 a alrededor de 5.000 micrones.

17. l.a composicion para tratamiento de agua de la reivindicacion 16, en
donde ¢l citado hipoclorito de calcio es una particula que tiene un diametro

que varia desde alrededor de 200 a alrededor de 5.000 micrones.
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18. l.a composicion para tratamicnto de agua de la reivindicacion 14, en
donde la sal anhidra o hidratada en la citada capa extcrior se selecciona del
grupo conformado por sales inorganicas anhidras o hidratadas, sales
organicas anhidras o hidratadas, sales poliméricas anhidras o hidratadas, y

sus combinaciones.

19.  La composicion para tratamiento de agua de la reiviﬁdicacién 18, cn
dondc la citada sal hidratada se selecciona del grupo conformado por sales
de metal alcalino y alcalinotérreo de haluros, sales de metal alcalino y
alcalinotérreo de sulfato, sales de metal alcalino y alcalinotérreo de [osfato,
sales de metal alcalino y alcalinotérreo de silicato, sales de metal alcalino y
alcalinotérrco de borato, hidroxidos de metal alcalino y alcalinotérreo, y sus

combinaciones.

20. lL.a composicion para tratamiento de agua de la reivindicacion 18, en
donde la citada sal hidratada se selecciona del grupo conformado por
sulfatos de sodio, metaborato de litio, carbonato de sodio, ortofoslato de
sodio, ortofostato monohidrogenado de sodio, losfato de sodio, pirofosfato
de sodio, tetraborato de sodio, silicato de sodio, sulfato de aluminio,
metasilicato de sodio, sulfato de aluminio y sodio, sulfato de magnesio,
sulfato de potasio y aluminio, sulfato de zinc, sulfato de cobre, citrato de
sodio, sal de sodio de acido poli(acrilico — acido maleico), y sus

combinaciones.

21. lL.a composicién para tratamiento de agua de la reivindicacion 14, en
donde las citadas una o mas capas exteriores contiencn ademas uno o Mas
ingredientes  adicionales  seleccionados del prupo conformado por
purificadores de agua, inhibidores de costra de oxido, dispersantes,
suavizantes de agua, inhibidores de la corrosion, alguicidas, fungicidas,
aglutinantes, y sus combinaciones, y en donde los citados ingredicntes
adicionales estan presentes ¢n una cantidad que varia desde 0.1 a 5% en

peso, basado en ¢l peso total de la composicién recubierta.
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22. La composicion para tratamiento de agua de la reivindicacidn 21, en
donde la citada capa cXterior contienc ademas uno o mas agentes
adicionales seleccionados del grupo conformado por sulfato de cobre,
sulfato de zinc, sulfato de aluminio, citrato de sodio, borato de sodio,
tripolifosfato de sodio (STPP), hexametafosfato de sodio (SHMP), 13-
dicloro-5,5-dimetilhidantoina (DCDMMHM), 1,3-dibromeo-5,5dimetilhidantoina
(DBDMH), 1-bromo-3-cloro-3,5-dimetilhidantoina (BCDMH), 1,3-dicloro-
5-ctil-S-metilhidantoina (DCEMH), 1,3-dibromo-5-etil-5-metilhidantoina
(DBEMH), 1-bromo-3-cloro-5-metil-5-etilhidantoina (BCEMH), tricloro-,
dicloro- y monoclorotriazina, bicloruro de dicloro-s-triazinatriona de sodio,
su forma hidratada, y sus combinaciones, y en dondc los citados
ingredientes adicionales estan prescites en una cantidad que varia desde 0.1

a 5% en peso, basado en el peso total de la composicion recubierta.

23.  lLa composicion para tratamiento de agua de la reivindicacion 14, cn
donde la citada sal inorganica en la citada capa intermedia contiene cloruro
de metal alcalino, sulfatos de metal alcalino, fosfatos de metal alcalino,

silicatos de metal alcalino, boratos de metal alcalino, y sus combinaciones.

24. La composicion para tratamiento de agua de la reivindicacion 14, en
donde la capa intermedia es una sal seleccionada del grupo conformado por
cloruro de sodio, sulfato de sodio, borato de sodio, silicalo de sodio,

hidroxido de litio, hidroxido de calcio, y sus combinaciones.

25. La composicion para tratamiento dec agua de la reivindicacion 14, en
donde la citada composicion contiene alrededor de 30% en peso a alrededor
de 60 % en peso de cloro disponible, basado en el peso total dc la citada

composicion.

26. La composicion para tratamiento de agua de la reivindicacion 14, en

donde la citada composicion contiene desde alrededor de 4% cn peso a
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alrededor de 30% en peso de agua hidralada, basado en el peso total de la

citada composicion.

27.  l.a composicién para tratamiento de agua de la reivindicacion 14, en

donde la citada composicidn se forma en una tableta o briqueta.

28. La composicidn para tratamiento de agua de la reivindicacion 14, cn

donde la citada sal es tetrahidrato de sulfato de magnesio.

29. La composicidn para tratamiento dc agua de la reivindicacion 14, en
donde la citada capa exterior contiene una sal polimérica que incluye desde
alrededor de 0.5% a alrededor de 15% en peso dcl peso total de la citada

composicton.
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: Todd E. Garabedian PCT

Wiggin and Dana LLP

One Century Tower . . . .
New Haven, Connecticut 06508-1832 NOTIFICATION OF TRANSMITTAL OF

THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rulc 44.1)

Date of smailing

{day/month/vear) 0 3 AUG 2 007 .
Applicant’s or agent's file reference - CTioN s

FOR FURTHER ACTI 5 aragraphs | and 4 bel
102782-201 O ee paragraphs | and 4 betow
International applicalion No. Intcmitional filing date :
PCT/US 06/15645 - (day/montyear) 29 November 2006 (29.11.2006)

Applicant 5 b Chemicals, Inc.

1. E ‘The applicant is hereby notified that the international scarch report and the written opinion of the International Searching
Autharity have been establishied and are transtnilted herewith.
Filing of smemiments and statementunder Article [9: .. )
‘The applicant is entiticd, if he so wisligs, to amend the ¢laims of the international application {see Rule 46):
When? The time himit for filing such amendments is normalty two months from the date of transmiual of the
interugiional search repart.
Where? Dircctly 10 the Internationat Burcau of WIPQ, 34 chemin des Colombeltes
1211 Geneva 20, Switzerland, Fucsimile No.: 41 22 740 14 35
For more detailed instructions, see the nutes on the accompanying sheet.

2. D The applicant is hercby notified thut no intersational scarch report will be csiabbished and that the declaration under
Adticle 17(2)(a) 10 that citect and the writlien opinion of the international Searching Anthenty are ransmitted herewith,

3. D With regard to the protest against payment of {(an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thercen has been transmitted 1o the International Bureau together with the
applicant’s request lo forward the texts of both the protest and the decision thercon 10 the designated Offices.

D no decision has been made ye1 on the protest; the applicant will be notificd as soon as a decision is made.

4. Reminders

Shortly after the expiration of 18 months from the priority date, the imemational application will be published by the
Intemnational Burcau. 1 the applicant wishes to avoid or postponc publication, a notice of withdrawal of the inteinational
application, or of the priority elaim, must reach the Intcinational Bureay as provided in Rules Y0bis.] and 90bix.3, respectively,
before the complelion of the technical pieparatians for internationzl publication. .

The applicant yay submit comments on an informal basis on the written opinivn of the tnternational Searching Avthority to the
intcenational Burcau. The International Bureau will send 2 copy of such conunents ta ali designated Offices unless an
intermational preliminary exanination repoil has been or i5 (o be established. These cotments would alsa be made nvoilable 1
the public bul not before the expiration of 30 months frum the priority date.

Withia 19 months from the priority datc, bul only 1n respect of sume designaled Offices, a demand for interoational pseliminary
exarunation must be filed il the applivant wishes to postpone the entry into the national phase until 30 months from the priority

date {in some Offices even later); otherwise, the applicant must, within 20 months fiom the priority date, petform the presciibed
acts fur eniry into the national phasg before those designated Offices.

Inn respeet of other designated Offices. the nme limit of 30 months (or later) will apply even (f no dernnnd is filed within 19
months.

See the Aninex to Form.PCT/IB/301 and, for details about the applicable time limits, Office by Office. sce the PCT Appheani s
Guide, Volwne 1), National Chaprers and the WIPO Liutemel site.

R AN
Nanie and matling address of the [SAAUS Autharized officer: (/-‘)IL _Ci/.gl
Mail Stop PCT, Attn: ISA/US iy Gung U:(

Lee W, You
Commissloner for Pitanis
o gt g
P.O. Box 1450, Noxandiia, Viiginia 22313-1450 PCY Helplask: 571-2124300

Facsinule No  571-273-3201 FCT OSP, 67427127774
Forn PCTASA/220 (January 2004)

{See notes on accampanying sheet)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent's file refercnce FOR FURTITER sce Form PCT/SA/220

102782-201 ’ ACTION as well as, where applicable, itemn 5 below.
Intemational application Ne. International filing date (day/manihi/vear) (Earliest) Priotity Drate (day/monthivear)
PCT/US 06/45645 - 29 November 2006 (29.11.2006) 01 Dacember 2005 {01.12.2005)

Applicant
Arch Charnicals, Inc.

This internatiunal search report has been prepared by this International Searching Awthority and is transmitted to the applicant
according to Artivie 18. A copy is being transmitted 1o the Internabonal Burcay,

This international search report consists uf a total of sheets.

D It is also accompanicd by a copy of each prior art document eiled in this report.

|.  Basis of the report
a  With regand to the language, the inlemnatianal search was canied out va the basis of:
the international application in the language in which it was filed

D a translation of the international application into . which s the tanguage
of a translation furnished for the purposes of internationsl scarch (Rutes’)2.3(a) and 23.1(b))

b D With regard to any nuclentide and/or amino acid sequence disclosed in the intcrnatianal application, see Box No., |,
2. D Certain claims were found unsearchable (sce Box No, 11}
3. [] unity of invention is lacking (sec Box No. 111)

4. With regard 10 1he title,
(Zl the text is approved as submitted by the applicant

D the text has been established by this Authority to read as {ollows:

5. Wuh regard to the abstract,
lZ] the text is approved as submitted by the applicant
D the iext has been established, according 16 Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this inlemational search report, submit comments to this Awthority
6. With regard to th= drawings,
a. the hgure of the drawings Lo be published with the abstract 15 Figure No. 1
IZ] a8 suggested by the applicant
E] as selected by this Authority, because the applicant failed 10 suggest a figure

[ l us scleeted by this Authority, beeause this figure better characterizes the invention

b. D nonc of the figuies is (o be published with the abstract

Form PCT/ISAf210 (first sheet) (April 2005)
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INTERNATIONAL SEARCH REPORT

lnlematiana! npplication No.
PCT/US 06/45645

A, CLASSIFICATION OF SUBJECT MATTTR
1IPC(8) - C11D 3/00 (2007. 01)
USPC 510/375

According to Internationat Patent Classification (IPC) or to hoth national classification and 1#C

B. FIELDS SEARCHED

USPC SH0/375

Minimum documeniation searched (classification system folluwed by classification symbals)

Doacunentation scarched other than minimun documentation to the extent that such documents are included in the fields searched
USPC 510/375; 423/474; 252/186.36, 252/1806.37, 252/187.27, 2521187 .28, 252/187.29, 252/187.3 (lext search - sec terms helow}

WEST {PGPB.USPT,USOC.EPAB.JPAB). Google

Elcetrunic dala base consulled duging the internatinnal scasch (name of data base and, where practicable, search 1erms used)

Search Terms: calcium hypochlosile, sall, available chlorine, polymeric salt

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Catcgory* Citation of document, with indication, where appropniate, of the relevant passages Relevant to claim No.
X US 4,201,756 A (Saciman el al.) 06 May 1980 (06.05.1980) Abstract; col 4, ln 10 to col 5, W 36; | 1.7, 10-11, 13-20, 23.26,
——- col 5, In 34-36; col 16, In 44 to col 17, In 24; ¢col 18, In 10-59; col 27, In 5-19 28-29
Y .
8.9, 12, 21-22 and 27
Y US 5,164,109 A (Wojlowitz) 17 November 1992 (17.11.1992) col 2, In 18-46; co! 3 InG-7;col 4, | 8-9, 12, 21-22 and 27
In 8-12
A Us 2004/0214738 A1 (Biennan et al.) 28 Oclober 2004 {28.10.2004) para [0013)-[001 5] 1-29

D Funher documents are histed in the continuation of Box C.

L]

Special eategorics of eited documents:

“A"  documeint defining the general state of the st which is not considereid
to Le o1 particwtar relevance

“E"  earlier applicalion or patent but published on or after the intemaiional
filing Jae

1”7 document which may throw doubs on prigrity claims) or which is
cited o0 estahlish the publication date uf another citation er other
special seasnn (as specitied)

"0 docwnent refoming o an oral disclosure, use, exhibition o1 uther
neans

“P" decunicnt published pior to the international filing date but later than
the priority date ¢lained

"T later document published after the intenational filing date ur pivgity
date and pot in confiict with the apnlicstion bt cited to undeiviand
the principle or theury uudcrlymb e inveation

"X dacwment of particutas relevance; the elaimed invenon eannot be
congideied navel or cunnot be considered 10 involve an inventive
step when the documeat is taken alune

"¥*  ducument of particular refevance; the claimed invention cannot he
considered to invalve an inventive step when the dacument is
combined with one or more viher such documents. such combination
beiny obvieus tn a persun skilled in the mt

*&"  documnent memher of the sarme patent family

Mate of the actual completion of the international seajch

03 Juns 2007 {03.06.2007)

BPate of mailing of the intemativnal search report

6! 3 Arie ff-lf; vz'

Name and inailing address of the ISA/US

Maill Stop PCT, Atn’ 1ISA/US, Commissioner for Palents
P.0. Box 1450, Alexandiia, Virginia 22313-1450

Facsimile No.  §71-273-3201

Authorized officer: ?PI—
. Young M

PCT Hodesk: 571.212-43]0
PCY OSP: 571-212-7174

Form PCI/ISA/210 {second sheet) (Apnl 2005)
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PATENT COOPERATION TREATY

From the

INTERNATIONAL SEARCHING AUTHORITY

To: Todd E. Garabedian
Wiggin and Dana LLP
Cne Century Tower

New Haven, Connecticut 06508-1832

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of inailing

(day/monthiyear) {} 3 BUG 2007

Applicant’s or agent's file reference
102782-201

FOR FURTHER ACTION
See paragraph 2 hejow

{ntemational application No.

PCT/MJS 06/45645

International filing date {day/month/veor)

29 November 2006 (29.11.2006)

Prionty datefdaymonth/veqr)
01 December 2005 ((1.1 2.2005)

IPC(8) - C11D 3/00 (2007.01)
USPC - 510/375

Intcrmational Fatent Classification (1PC) or both national classification and IPC

Applicant Acch Chemicals, Inc.

Hox Nu. It Prionty

DU KOOOK

2, FURTHER ACYION

1. This opinion contains indications relating, (o the following items:

Box No, 1 Basis of the opinion

Box No. |V Lack of unity of invention

HBox No. V1 Certain documents cited
Box Ne., VI Cenmin defects in the intemational spplication

Box No. VIII' Certain observations on the international application

3. For further details, see notes o Form PCT/ISA220.

Box No. [l Non-cstablishment of opinion with regard to novelly, inventive sicp and industrial applicability

Box No. V. Reasoned statemient under Rule 43bis.1(2)(s) with regard 1o novelly, inventive step or mdustrial applicabiliry;
citations and explanalions supporting such statement

If'a demand for international preliminary examination is made, this opinion will be considered to be a wrilten opinion of the
International Preliminacy Examining Authority ("TPEA™) cxcept that this does not apply where the spplicant chouses an Authonty
other Ihan this ane lo be the IPEA and the chosen IPEA has notified the [ntemational Bureau under Rule 66.1his(b) that written
upinions af this Internationzl Searching Authority witl nol be so considered.

15 this opinicn is, as provided above, considered to be a writlen apinion of the IPEA, the applicant is invited tv submit to 1he IPEA
a written reply ogciher, where apprapriate, with ametniments, hefore the expiration of 3 months from the date of maiting of Fann
PCTASA/220 or before the cxpiration of 22 months frean the prionty date, whichever cxpires later.

For further options, sce Fonn PCTASAS220.

Name 2nd mailing address of the ISA/US
Mail Stop PCT, Altn: ISAUS

Commissiones lor Fatants

P.0. Box 1450, Alexindria, Virginia 22313-1450

Facsimile No. 571-273-32(4

Date af completion of this opinion

30 May 2007 (30.05.2007)
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PC1 Hepdusk: 571.272.4200
PLI QSR 821.72./774

Fonn PCT/ISA/237 (eover sheet) (April 2005}




WRITTEN OPINION OF THE Intcmational application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US 0645645

Box No.] ~ Basis of this opiniun

T

With regand to the language, this opinion has been established on the basis of:
lg the international application in the language in which it was fited

D a lranslation of the intemational application into , which is the language of a
transslation furnished for the purposcs of international search (Rules 12.3(a) and 23.1(b)).

With regard to #ny nucleotide snd/or amino acid sequence disclosed in Ui intermational application and necessary to the -

claimed invention, this opinivn has been cstablished on the basis of;
a. type of matcrial

D a seqquence histing

C] table(s) related 1o the sequence listing

b. format of material

D on paper

D in electronic forn

¢, timcof filing/furishing
D contained in the international application as filed
D filed togeiher with the intemational application in electronic form

D furnished subsequently to this Aatharity for the purposes of search

D In addstion, in the case that more than one version or copy of a sequence listing ambfor 1able(s) retaling thercto has heen
fited or furnished, the required statements thal the information in the subsequent or additivnal copies is identical to that
in the application us filed or does not go beyond the application as filed, s approprinte, were furnished.

Addinonal comnients:

Form PUTASA/237 (Bux No. 1) (April 2005)




WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTiUS 06/45645

Box No. V Reasoned statement under Rule 43bis.1(a){(i} with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statemnent

1. Statcment

Novelty (N) Ciwims  B:9,1213,21-22, 27.28 YES
Claims 1-7, 10-11, 14-20, 23-26 and 29 NO

nventive step (15) Claims none YES
Clabnrs 1-29 NO

Industriaf applivability (LA) Claims 1-29 YES
Claims aone NO

2. Citations and explanations:

Claims 1-7, 10-11, 14-20, 23-26 and 29 lack novelty under PCT Article 33{2) as being anlicipated by US 4,201,756 A to Saeman el al.
({herainafler ‘Saoman')

As to claims 1-2 and 10-11, Saeman teaches a water treatment composition (col 4, I 10 to cal 5, In 36), conprising:

calcium hypochlosdle cpaled with a coating comprising at least one hydrated or

anhydrous salt (col 4, In 10-14); ’

wherein said camposilion conlains about 20 witds to abou! 80 wi% or 30-60 wi% available chlprine based on the lofal weighl of said
composition {col 4, In 25-26), and

wherein said composition containg fiom about 1 wi1% 1o about 50 wi% |, D-12 wl%, or 4-30 wi%h ol hydrated waler based on the lotai weighi
of said composition(col 4, In 24.25), and

whaerein said coating comprises from about 1 % 1o about 80 w1% of the tolal wulqh( of said compoelllon (4-45 % col 18, In 55-59), any
wherein said composition is classifiod as 2 non Division 5.1 oxidizer or as a NFPA Class 4 or NFP A Class 2 oxidizer (when the paiticies
have a coating of an inorganic salt as the exterior layer, lhere is an increased degree of resistance toignition: col 5, In 34-36; meets the
NFPA Class 1 requirements).

Ag lo clakns 3-4, in addition to the above arguments for claim 1, Sgeman teaches the calclum hypachlorite [s a particte having a diameter
ranging from aboul 40 10 about 5000 microns or 200-5000 microns (200-2000 micions; col 4, In 16-17).

As to claim 3, in additiun to the abave arguments for claim 1, Saeman teaches the sall is selected from the
group consisting of hydrated or anhydrous inerganic salts {col 4, In 14), hydrated or anhydrous urganic salls, hydrated or anhydrous
polymeric salts(cul 27, In $5-19), and combinations thereof.

As 1o cfairn 6, in addilion to the abovoe arguments for claim 5, Sacman toaches said hydraled sall is selectsd framn the group consisting of
alkaling and alkaline earth motal salts of halides, atkaline and alkaline aarth rnelal salts of sulfate, alkaline and a'kaline earth melal salts of
phosphale, atkalino and alkaline eartly metal salts of silicate, alkaline ond alkaline carth matal salls of borate, aikaling and alkaline carth
metal hydroxides, and combinations thereal (Absiract).

As to claim 7, in addition {o the above arguments for claitn §, Saeman teaches said hydraled sall is selectad

trom the gioup consisting of sodium suliates, lithium melaborate, sedium carbonate, sodium orthophaesphate, sodium monohydrogen
orlhophosphate, sodium phosphate, sodlum pyrophosphate, sodium tetraborats, sodium silicate, aluminum sulfate, sodium metasilicate,
soadium alwrinum sulfale, magnesium sullate, afuminum potassium sulfato, zine sulfate, copper sulfate, soditm citrate, polylaciytic
acid-malgic acld) sodiim salt, and

combinalions therenf (cu! 16, In 44-48).

As 1o claims 14-15 and 25-26. Sacman lwaches a water beatment coinposition(col 4, In 10 {v col 5, In J8), comprising:

- an inner core layer compiising calcivm hypoe.hlorlle {col 4,iIn 13);

- ong ar more interlayers posilioned on top of said inner core layer. said interlayer comprising one or mare hydrated or anhydious
ingiyanic salts (col 4, In 14), hydraled or anhydrous organic salls, hydrated or anhydrous potymeric swlls(cut 27, In 5+19), alkaling metal
hydroxides, atkaline earlh hydroxides. and combinations thersol {Abstract), sald intatfayer comprising from about | % to about 80 w1% of
the tolal weight of sald camposition{col 18, In 55-59}; and

- one of mare auler layers positioned an top of said intedayes(s), said outer layers compnsing at least one hydrated of anhydrous salt, safd
auter Inyer compnsing from about 1% to aboul 35 wi% of the lelal weight of said composilian{cof 18, In 13-17);

wherein sald composition contains ahoul 20 wi% to ahoul 80 wt% or 30-80% available chloring based an the total weight of said
composiifon{col 4, In 25-26):

said compuosilion conlains from abuut 1 w1% 10 about 50 wi%h, 1-12% or 4-30% of hydrated waler based an the total weight ul sald
camposiilon (col 4, In 24+ 25} and

whorein said compusilion is classified as a non Division 5.1 oxedizer or as a NFP A Class 1 or NFPA Class 2 oxidizer(when the parlicles

have a coating of an incryanic salt 05 the axterior layer, there is an mcreased degree ol resistance o iynition; ¢od 5, In 34-36: me=is lha
NFPA Class 1 requirerncnls),

As o claims 16-17, in addition to the above arguments (or clolm 14, wherein sold calcium hypochlorite is a paiticle having a diameter
ranging from about 40 1o about 500D microns or 200-5000 micions {col 4, In 16-17).
-Pleaso Sec Continuation Sheet—

Form PCT/ASA/237 {Box No. V) (April 2005)
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Supplemental Box

In case the space in any of the preceding boxes is ot sufficieat.
Continuation of:

Box V. 2. Cltalions and explanations:

As to claim 18, in addition to the above arguments for claim 14, Sacman teachas the salt is selocted from the

group consisling of hydrated or anhydruus inorganic salts {col 4, In 14), hydrated or anhydrous organic salls, hydrated or anhydluus
polymefic salts{cot 27, in 5-19), and combinations thereol.

As to claim 19, in addition lo the above argumentls for claim 18, Saeman teaches said hyrdraled.sall is seleclad from the group consisting ol
alkaline and alkaline earth melal salts of halides, alkaline and alkaline earth melal salls of suflate, alkaline and alkafine earlh melal salts of
phosphate, alkaline and alkaline earth metal salts of silicate, alkaline and atkaline earth metal salts of borate, alkaline and alkatine earth
motal hydroxides, and combinations thereo! {Abstract).

As to claim 20, in addition to the ahove arguments for claim 18, Saeman teaches said hydraled salt is selectad

from the group consisting of sodium suifates, lithium mietabarate, sodium carbonale, sodium orthophosphate, sodium monchydiagen
arthophosphaite, sodium phosphate, sodium pyraphosphate, sodium tetraborate. sodium silicate, aluminum sulfate, sodiuin metasilicate.
sodium aluminwn sulfale, magnesium sulfate, aluminum potassium sulfate, zinc sulfete, copper sullale, sodiwn ciliate, poly{acryiic
acid-malsic acld) sodium sait, and

coanbinalions thereof (coi 16, in 44.48),

As to claim 23, In addition to the above argumnents for claim 14, Sasman teaches said inorganic salt in seid interdayer comnprises alkaline
molal chiorides, alkaline metal sulfales, alkaline metat phosphates, alkaling motal silicates, slkaline inetal borales, and cornbinations
thereof (Absiracl}.

As to clafin 24, in additinn lo the above arguments for claim 14, Saeman teaches an interlayer is a saft selocted from the group consisting

of sodium chloride, sedium sullate, sodium borate, sodium silicate, lthium hydroxido, calcium hydroxide, and combinations thereol(col 16,
In 49 to col 17, In 24). ’

As 1o claim 29, in addilion to the above arguments for claim 14, Saeman teaches an ouler layer oo:npnwmg a polymeric salt comprising
from about 0.5% to about 15 wi1% of the total weight of sald composition (col 27 In 5-19).

Claims 13 and 28 jack an invenlive slep under PCT Arficle 33{3) as being obvluus over Saeman,.

As to claims 13 and 28, in addilion to the sbove arguments for claims 1 and 14, Saeman leaches said salt is magnesium sulfale hydrale
from 4 to 7 moles of water (col 18, In 10). This would have mnade magnesium sullate tetrahydrale obvious Lo one skilled in the art.

Claims 8-3, 12, 24-22 and 27 lack an inventive step under PCT Article 33(3) as belng obvious over Saenan In view of US 5,164,106 A
(Wajlowicz).

As la claiins 8 and 21, in addition 10 the above arguments for claims 1 and 14, Wojlowicz teaches o coaling further compiises one or hore
additional ingredients selected from the gicup consisling of scale inhibilo:s (col 4, In 8-12) and algaecides (0ol 2, In 37-4G) in an dmounl
ranging from 0.1 le 5 wt%, based on the total weighl of the cuated composition (1-40 %: col 2, in 33-34). it would have been obviaus

one skilled in the art to coinbine theso references to develop a walter reatment compesilion made up ol calcium hypachlorile and olher
salls,

As lo claims 9 and 22, in addilicn to the ahove arguimentls for claims 8 and 21, Wojlowlez teaches said additional ingredienis are 2inc
sulfate or its hydrated form, and combinations thereof (cot 2, In 18-26).

As to ciaims 12 and 27, in adgition 1o the above arguments for claims 1 and 14, Wojlowicz leaches said composition is formed into a tablet
or briguette (col 3, In 6-7).

Claims 1.20 have induslirial applicability as dafined by PCT Articte 33(4) because the subject matler can be made or used in industry,

Fonn PCTAISAL237 (Supplemental Box) (Apsil 2005)




NOTES TO FORM PCT/ISA/220 (conlinued)

The lctier must indicaie the differences hetween the claims as Bled and the claims as amended. 1t nust, in
particuiar, indicate, in connection with cach claim appearing in the intematianal application {it being understood
that identical indications conceriing several claims may be grouped), whether

(i) thc claim is unchanged:;
(ii) the claim is cancelled;
(iif) the claim is new;
(iv) the claim replaces one or more claims as filed;
{v) the ¢laim is the result of the division of a clairn as filed.

The following exasples illustrate the manner in which amendments must e explained in the accompanying
letter: .
1. [Where originally there were 48 claims and alter aimendmeut of some claims there are 53

“Claims | to 29, 31, 32, 34, 35, 37 10 18 replaced by ainended claims bearing the same numbers;

claims 30, 33 and 36 uachanged; new claims 49 to 51 added.”

2. [Where nriginally there were 15 claims and aftcr amendment oi all claims there are 11];
"Claims | to 15 replaced by amended claims 1 to 1.
3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding
ncw claims]: '
“Claims I to 6 and 4 unchanged; claims 7 to |3 cancelled; new claims 15, 16 and 17 added." or
“Claims 7 to 13 cancelled; new claims 15, 16 and t 7 added; ali other claims unchanged.”

4. |Where various kinds of amendments are made]
"Claims 1- H) unchanged; claims L1 4 13, 18 and 19 cancelled; claims i4, 15 and 16 replaced by ainended
claim 14; claim 17 subdivided inlo amended claims 15, 16 and 17, new claims 20 and 21 added.™

“Staterment under Article 19(1)” (IRule 46.4)

The amendments may be accompanicd by a staterent explaining the amendments and indicating any irmpact that
such ainendments might have on the description and the drawings (which cannot be amended under Article 1 9(1)).

The statemant will be published with the international applicatiun and the amended claims.
It must bt in the language in which the international application is to be published.
Jt must Iv. brief, not exceeding 500 words if in English or if translated into English.

It should not be confused with and does noi replace the tetter indicaiing the dilferences between the claims as filed
and as amcnded. It must be filed on a separate sheet and must be identified as such by a heading, prelerably by
using the words "'Statcment under Article 19(1)."

It may not contain auy disparaging cornments on the iuternational seacch report ar the relevance of citatinas
contained in that report. Refercnce to citations, relevant to a given claim, contzined in the intcmationsl search
report imay be madc only in connection with an ammendment of that claim.

Consequence if a demnand for international preliminary examination has already been filed

If, at \he time of filing any amendments and any accompanying statement, under Article 19, a demand for
international preliminary examination has already been submitted, the applicant must preferably, a1 the time of
fling the amendments (and apy statement) with the International Buresu, also [ile with the Intcrnational
Preliminary Examining Autherity a copy of such amendments (and of any statement) and, where required, a
trunslation of such amendments for the procedure befurc that Autherily (sce Rules 55.3(a) and 62.2, fiest
senience). For further information, see the Notes to the demand furm (PCT/APEA/40) ).

[fa demand [or international preliminary examination is made, the writien opinion of the International Searching
Authority will, cxcepl in certain cases where the Intemational Prelimimary Examining Awhority dirfl not act as
Intemational Searching Authority and wherc it has notified the Intcrmational Burcau under Rude 66.1his(b), be
considered to be a writien opinion of the International Prcliminary Examining Authority. 1f'a demand is made, the
applicant may submit to the Intemnational Preliminary Examining Authonty a reply 1 the wrilten opinion togcther,
where appropriate, with amendmeats before the expitation of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months fram the priority date, whichever expires later (Rule 4366s. 1 {L).

"Consequence with regard to translation of the international application%ior catry into the national phase

The applicant’s attention is drawn to the fact that, upon entry into the national phase, a translation of the claimns as
amended under Article 19 may Lave to be furnished to the designated/elecied Offices, instead of, or in addition to,
the translation of the claims as filed,

For further details on the requirements of each designated/eleeted Office, sce the PCT Applicant s Guide,
Valume JI.

oles to Form PCT/1SA/220 (second sheet) (Janoary 2004)




NOTES TO FORM PCT/ISAS220

These Notes are intended to give the basic instructions concemning the filing of amendments under Anicle 19. The
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administranive Insmuctions
under that Treaty. In case of discrepancy hetween these Notes and those requirements, the latter are applicable. For more
detailed information, see also the PCT Applicant’s Guide, @ publication of WIPO.

In these Notes, “Article,” “Rule” and “Section” refer to the provisions of the PCT, the PCT Regulations and the PCT
Administrative Insiructions, sespectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

‘The applicant has, afier having received the intemational search repont and the writien opinion of the Intiemational
Searching Authority, one opportunity ta amend the claims of the international application. 1i should however be emphasized
that, since all parts of the intemational application (claims, description and drawings) may be amended during the
international preliminary examination procedure, there is usually no need 1o file amendments of the claims under Article 19
except where, e.g. the applicant wants the laner to be published for the purposes of provisional protection or has ancther
reason for amending the claims before intermational publication.  Furthermore, it should be emphasized that provisional
protection is available in some States only (see PCT Applicant s Guide, Volume I/A, Annexes Bl and B2).

The attention of the applicant is drrwan to the [act that amendments to the claims under Article 19 are not ellowed where
the International Scaiching Authority has declared, under Article 17(2), that no international search repont would be
established (see PCT Applicant s Guide, Volume VA, paragraph 296).

Whalt parts of the international application imay be amended ?

Under Anticle 19, anly the claims may be amended.

During the intemnational phase, the claims may also be amended (or further amended) under Anicle 34 before the
International Preliminary Examining Authority. The description and drawings may only be amended under
Anticle 34 before the International Preliminary Examining Authority,

Upon entry into the national phase, all parts of the intemational application may be amended under Anticle 28 or,
where applicable, Article 41.

When ?  Within 2 months from the date of transmitnal of the internalional search report or 16 months from the priority date,
whichever time limit expires later. It should be noted, however, that the amendments will be cansidered as having
been reccived an time if they are received by the International Bureau afier the expiration of the applicable 1ime
Iimit but before the completion of the technical preparatians for intemational publication (Rule 46.1).

Where not to file the amendments ?
The amendments inay only be filed with the International Bureau and not with the receiving Office or the
Intemnational Searching Authority (Rule 46.2).

Where a demand for international preliminary examination has been/is filed, see below.

How ? Either by cancclling enc or more entite claims, by adding one or more new claims or by amending the text of one
or more of the claims as filed.

A replacement sheet must be submitted for cach sheet of the claims which, on account of an amendment ar
amendments, differs from the sheet originally filed.

All the claims appearing en a replacement sheet must be numbered in Arebic numerals, Where a claim is
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must be
renumbercd consccutively (Section 205(b)).

‘T'he amendments must be made ip the language in which the international application is to be published.

What documents must/inay accompany the amendments ?
Letter (Section 205(h)):
The amendments must be submitted with a letter.

The letter will not be published with the intemational application and the amended claims. 11 should not be
confused with the “Statement under Article 19(1)” (see below, under “Statement under Article 19(1)”).

The letter must be in English or French, at the choice of the applicant.. However, if the language of the
international application is English, the letter must be in English; if the language of the international
application is French, the letter must be in Freach.

Notes to Forrn PCT/ISAS220 (first sheet) (January 2004)
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atent Office ' NETHERLANDS
Oifice européen : , Tel, +31 (0)70 340-2040
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.GARABEDIAN, Todd, E.
. WIGGIN AND DANA LLP

Tol.+431 (0)70 340 45 00
APR 21 2008

IR SR T e

Cne Century Tower
New Haven, CT 06508-1832
ETATS-UNIS D'AMERIQUE By

JER B al

Cato

11.04.08

Helorence ) . Applicalion No /Patent No.

06838546.7 - 1215 PCT/US2006045645

ApplicanlFropiietor .
"Arch Specialty Chemicals, inc.

Entry into the European phase before the European Patent Office r .

The following information describes the procedural steps required for entry into the European phase before
the European Patent Office (EPQ). You are advised to read it carefully because failure to take the
necessary actlon in due time can lead to a loss of rights,

1. The above mentioned international pa_ten.t application has been given the European application
No. 06838546.7.

2. Applicants without a residence or their principal place of business in an EPC Contracting State may
themselves initiate European processing of their international applications, provided they do so before
- expiry of the 31st month from the priority date.

During the Eurbpean phase before the EPO- as designated or elected Office, however, such applicants
must be represented by a professional repiesentative (Art. 133(2). and Art. 134(1) and (8) EPC).

Where, at the expiry of the time period laid down in Rule 163(5) EPC, the requirements of Article 133(2)
EPC have not been comphed with, the European patent application will be refused, pursuant to
Rule 163(8) EPC.

Please noté that a prolessional representative authorised to act before the EPO and who acted for the
applicant during the intemational phase does not automatically become the representative for the
European phase. Applicants are therefore strongly advised to appoint in good time any representative
they wish to initiate the European phase for them; otherwise the EPQ has to send all communications
directly to the applicant.

3. Appiicants with a residence or thelr principal place of business in an EPC Contracting State are not
obliged to appoint for the European phase a professional representative authorised to act before the
EPO. However, in view of the complexity of the procedure it is recommended that they do so.

4. Applicants and professional representatives are also strongly advised to initiate the Europe'm phase
using EPO Form 1200. It is available free of charge from the EPO or via the EPO website at
btip://iwww.epo.org. Similarly, it can be or generated with the epoline® Online Filing Software,
obtainable free of charge from the EPO (htip://www.epoline.org) The use of the form is not
compulsory.

EPO Form 1201 04.08
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5. Where the EPQ is acting as designated or elected Office (Ar, 22(1) and (3) and An. 39(1) PCT), to enter
the European phase before the EPO, the following acts must be performed by the applicant within 31
months from the date of filing of the mternallonal application or {(where applicable) the earliest priority

date:

a)

b)

d)

e)

)

h}

Supply a translation of the international application into an EPO official language, if the
International Bureau did not publish the application in such language (Art. 22(1) PCT and
R. 189(1){a) EPC);

Specsfy the application documents, as originally filed or as amended, on which the Eurcpean
grant procedure is to be based (R. 159(1)(0) EPC),

Pay the filing fee énd. where a supplementary European search report has t¢ be drawn up, the’
search fee (R. 159(1)(c) and (e) EPC};

Pay the designation fee for each designated Contracting State if the time limit laid down in
Rule 39(1) EPC (i.e. six months after publication of the international search repon) has expired
before the 31-month period pursuant to Rule 169(1) EPC (R. 159(1)(d) EPC);

File the request fo} examination if the time limft laid down in Rule 70{1) EPC (i.e. six months after
publication of the international search report) has expired before the 31-month period pursuant
to Rule 159(1) EPC (R. 159(1)(f) EPC);

Pay the renewal fee in respect of the third yeav, if the fee has fallen due (see Rule 51{(1) EPC)
before expiry of the 31-month period pursuant to Rule 159(1) EPC (R. 158(1)(g) EPC);

File, where applicable, the cerilicate of exhibition reterred to in Asticle 55(2) and Rule 25 EPC
(R. 159(1)(h) EPC);

Pay the clams fees for the sixteenth and each subsequent claim when the application
documents on which the European grant procedure is to be based comgrise more than fifteen
claims (R. 162(1) EF‘C)

It either the translation of the international application or the request for examination is not filed in due time,
or if the filing fee or the search fee is not paid in due time, or no designation fee is paid in due time, the

European patent application shall be deemed to be withdrawn (R. 160(1) EPC).

If the renewal tee is not paid in due time, it may still be paid within six months of the due date, provided that
an additional fee is also paid within that period (R. 51(2) EPC).

* If the claims fees are not paid in due time, they may still be paid within one month from a communication of

the EPO pointing out the failure to observe the time limit (R. 162(2) EPC).

6. For an overview of search and examlnauon fees, see the Notice from the European Patent Ottice dated
1 March 2006 (OJ EPO 2006, 192). The amounts of the fees are regularly published in the Official
Journal of the EPO and are available on the EPO internet site at hitp://www.epo.org. At any time,
payments to the EPO can be validly made by anybody.

7. W the applican had appointed a represematlve during the application’s international phase, the present
Form will be sent to the representalive, asking him to inform the applicant accordingly. :

All subsequent communications will be sent to the applicant, or if the EPO is informed of his
appointmeant in time, to the applicant’s European representative.

EPOD Form 1201 (4.08
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8. For more details- about time limits and procedural acts before the EPQ-as designated or elected Office,
see the EPO brochure "How to get an European patent”, Guide for appficants - Part 2, PCT procedure
before the EPO - "Euro-PCT" (EPO PCT Guide). This brochure, the list of professional representatives

belore the EPO, Form 1200 and details of the latest fees are available on the Internet under
hitp:i/'www.epo.org.
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PATENT COOPERATION TREA” WO 2007/064681

PCT/US2006/045645
From the INTERNATIONAL BUREAU 0' D
PCT ‘
e LA
N NECEE R
SECOND AND SUPPLEMENTARY NOTICE ] . o
INFORMING ‘THIE APPLICANT OF TIHE GARABEDIAN, Todd, E. AP« 7 - .
COMMUNICATHON OF THE INTERNATIONAL WIGGIN AND DANA LLP ‘ ) P
APPLICATION (TO DESIGNATED OFTHCES One Century Tower i o
WHIC)H APPLY 'I'HE 30 MONTH TTME New Haven. T 06508-1832 | o .
LIMIT UNDER ARTICLE 22¢1) ETATS-UNIS D'AMERIQUE s =
(PCT Rule 47 1{ch
Erate of mailing (dussmontivivear)
03 April 2008 (03.04.2008)
Applicant’s or agent's lile reference
102782-2(1 IMPORTANT NOTICH
Interpational applicarion No. Fermtional tiling date (duvnonthsyer) Privrity date {deymonth/vear)
PCT/US2006/045645 29 November 2006 (29.11.2006) 01 December 2005 (01.12.2005)

Applicingt
ARCH CHEMICALS, INC,

1. ATTENTLON: For any designated Otficelst, for which the time limit wader Article 22¢1). as o loree Dom 1 April 2002 430 months tron
the privrity date). does not apply. please sce Fonn PCI/IB/308First Notice) issved previously,

L

Nouce is hereby given that the Tollowing desigoated Ollicers). tor whicly the time Jist wider Article 22010, a8 in foree hom 1 April 2002,
does apply. has/have 1equested 1hat the communication of the intemational application. as provided for in Article 20, e effected under
Rule 93bix. 1. The Imernational Burean hos effected Uit comuunication ot the date indicnted betow:

07 June 2007 (07 06,2007

AU, AZ, BY, CN, CO, DZ, EP, HU, KG, KP, KR, MD, MK, MY, MZ, NA, NG, FG, RU. 5Y, TM, US

T accerdance with Rule A7.1(e-bishi). thuse Oftices will aceept the present uptice as vonclusive evidence tha the coimunication o the
inturnational application has duly 1mken place op the date of mailing idicated above and o copy of the interiational applieation is regnired
10 be humished by the applicant o the designated Qificers),

3. The following designated Olfices. for which the time Hmit under Article 2413 a8 o Toroe from | Apsil 2002, doues apply. have 1wt
weruested, as w the time of inailing ol g present notice, thit the communication of the wieratjional appiicauen be cliected uider Rule
Yihis.t: :

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BW, BZ, CA, CR, CU, CZ, DE. DK, DM. EA, EC, EE, EG, ES. £, GB, GD, !
GE, GH, GM, GT, HN, HR, 1D, I, IN, IS, JP, KE, KM, KN, KZ, LA, LC, LK, LR, LS, LT, LV, LY, MA, MG, MN. MW, MX,

NI, NO, NZ, OA, OM, PH, PL. PT, RO, 13S, 5C, SD, SE, SG, 5K, SL, SM, 5V, TJ, TN, TR, TT, UA, UZ, VC, VN, ZA, ZM,

W : .

In avcosdanee with Rute d7.1¢¢-bis)iid. those Difices accept the presem natice as conclugive evidence that the Comacting State lor which
thal Office acis as 2 designated Office does not reyuire the furnishing, under Anticle 220 by the applicant ol 2 cojy ol Lhe interoationad
application.

d. TIME LIMITS for entry into the nationsal phase

For the desigiied or vlected O ficesy listed above. the applicabhe thue Thoit for entering the pationa) phise will, sulject to what s said in
the following puragraph, be 30 MONTHS fiom the priovity date.

In practice. time limits other than the 30-month tinee limit will continee 1o apply. tor varows periods of time, in respect of certain of e
designated or clected Otffice(s) listed above. For regular updates on the applicable time limits (30 or 31 months, o1 other time i),
Office hy Otfice, refer o the PCY Gazene. the PCT Nawslerer and the PCT Applicant’s Guide. Volume 1T, Natiowal Chaprers, all available
from WIPO' s Iimerpet site. at hitp/iwww. wipoanl/pe enfindex.hnt.

1L is the applicam’s sele responsibility to monitor a)l these time limits,

The Intetnativnal Burcau of WITQ Authorized efticer
34, chemin des Colombeties : Lore -
1211 Gencva 20, Switzerland Athina Nickitas-Etienne
Facsimile No, +41 22 338 82 70 c-mail: Pt xet@wipo.in

Fonn PCI7HIA08(Second and Supplementary Notice) Wansary 2004)




PCT

NOTIFICATION CONCERNING
AVAILABILITY OF THE PUBLICATION
OF THE INTERNATIONAL AVPLICATION

PATENT COOPERATION TRE' Y WO 2007/064681

PCTIUS2006/04564

Date of matling (day/mantl/year)

22 November 2007 (22.11.2007)

From the INTERNATIONAL BUREAU Q Q7
To: ' /

GARABEDIAN, Todd, E.
WIGGIN AND DANALLP
One Century Tower

New Haven, CT 06508-1832
EVATS-UNIS D'AMERIQUE

Applicant's or agent's file relerence

102782-201 [IMPORTANT NOTICE
International application Ne. International filing date (day/mentli/year) Prwrity date (dayimonshfiear)
PCT/US2006/045645 29 November 2006 (29.11.2006) 01 December 2005 (01.12.2005)
Applicant

ARCH CHEMICALS, INC.

No. WO

No, WO 2007/064081

The applicant is hereby notified that the Tutesuativnal Bureau:

D has published the nbove-indicated international application on under

[I/' Lias republished tie above-indicated international application vn 22 Noveinber 2007 £22.11.2007) under

Fot an explunation as to the reasen 1or this sepublication of the iernational application, 1eference is made 1o INID codes (131 (48)
or (88) (as the case may be) on the front page ol the published imernational application.

A copy of the imernatmopal application s availuble for viewing and downloading on WIPOrs website at the fullowing  address:
hup:rvworwipoindpetdb {under "Query™ enter the PCT or WO numbard,

‘The applicant may ilso request a paper copy of the published iolernational application from the fntermaional Burcou by sulunitting 1 written
reguest o PalentScope @ wipo.int ar tu the address provided below,

The lowernstjonal Bueaa of WIPO
34, chemin des Colembenes
1211 Geneva 20. Switzeslamd

Fackimile No, +41 22 338 270

Authorized ofticer

Yoshiko Kuwahara

eamail: plO2.pet@wipiin

Form PCTABILT (April 2006)

REED




.) 4. TIME LIMITS for entrry into the nationul phase

CENT COOPE N TREATY WO 2007/064681
F “TENT COOPERATION TREATY POTUS2006/045645

Fromn the INTERNATIONAL BUREAU q

PCT . To. = “d

DIE & 0T ]
EIRST NOTICE INFORMING THE APPLICANT OF ] JUL 13 2007
THE COMMUNICATION OF THE INTERNATIONAL GARABEDIAN, Taod, E. L (17
APPLICATION (TO DESIGNATED OFFICES WITICL) (")"r"f%’g‘nmomg“ L1.P
LONO A‘E%;Egﬁfﬁ?,‘&%?&;I;IMB LT New Haven, GT 06508-183{BY >

ETATS-UNIS D'AMERIQU
(PCT Rule 47.1(¢))
Date of mailing (day/mantidyear)

05 Juty 2007 (05.07.2007)

Applicant’s or ageni's li)e relerence

102782-201 IMPORTANT NOTICE
inernatiomal npplicatinn No. . Imcsnationa) fling date (day/meontd/vear) Priority date {daysnonthéyear)
PCT/IS2006/045645 29 November 2006 (29.11.2008) 01 December 2005 (G1.12.2005)
Applicant

ARCH CHEMICALS, INC.

1. ATTENTION: For any designaied Office(s), for which the dinw it under Article 22(13, as in force from [ April 2002 (30 months from
the priority <ate), dues apply, plense sce Fonn PCT/AB/308(Secand and Supplenentary Notice) {1o be issued pramgily ulier the expiration
of 28 mouths Irom the priority date).

[

Notice is hereby given that the following designated Office(s). for which 1he time limit under Articic 22(13, as in frrce from 1 April 2002,
doees nol apply, has'have requesied that the commanicutian of the international application, as pravided for in Article 20, he effecied under
Rule 9345 1. The Inemaiional Burcan has effected thatl conunanication on the dale indicated below:

07 June 2007 (07.06.2007

None

In accordance with Rule 47 1{c-kis)(3), those Offices will aveept the prescnt notice as conclusive evidence that the communication of the
inemational application has duly taken place on the dale of mailing indicated above and no capy of the inicrimiions) applicstion is requircd
1 he furnished by the applicant to the designated OfGcels).

3. The tollowing designated Qfttees, for which the vime Jimin under Asticle 22(1), as in force (rom } Ap1il 2002, does not apply, have not

requesivd, as at the time of mailing of the present notice, that the communication ol the international application be effected under Rule
Pibix 1 :

CH, LU, SE, TZ, UG

I avcondance with Rule 47.1(c-bis)}ii), those Offices sceept the present notice as conclusive evidence that the Contracting State {or which
that Office acts as a designated Office doet no1 requite the furnishing, under Asticle 22, by the applicant of 8 copy ef the inernational
application.

For the designated Oflice(st listed above, and unless a demand for internatjonal preliminary examination has been filed before the
expiration of 19 months from the prienty date (sex Article 39(11), the applicable time limit for entering the national phase will, subject to
what is said in the fullowing paragraph, be 20 MONTHS from he prionty Jate.

In praciice, tine limits other than the 20-month thne Binit will continee ro apply, for variows pesiods of tme, in tespeet of certain of the
designoicd Offices listed above. For regnlar npdates on the spplicable time lumls {20 ur 21 months, of olher tie limity, Office by
Office. reler 1o tire PCT Gazerte, the I-'C'I' Newslerer and the PCT Applicant’s Guide, Volume 11, National Chaplers, all- available from
WIPOY's Tnternet site, st hip/fwww wipo.ta/petiensindex.him).

1t is the applicant’s sole responsibility o monitor all these time: limits.

The Taneruitional Bureau of WIPQ Authorized officer
34, chemin des Colombences . K .
: wahau
1211 Gengva 20, Switzerkind Yoshiko Kuwahara
Fucsimile No. +41 22 338 82 70 e-mail: pil7.pel @ wipo.int

Form PCTABACS(First Natice) (January 2004}
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.PATENT COOPERATION TREA., ¢ WO 2007/064681
o PCT/US2006/045645
From the INTERNATIONAL BUREAU q

PCT -

NOTIFICATION CONCERN

AVAILABILITY OF T'iﬂi PUBLIY I{E)F@r} [E n W [E

-OF 'THE INTERNATIONAL APPLJCATION
' JUN 21 2007

By @

ABEDIAN, Todd, E.
SGIN AND DANA LLP
Century Tower

Haven, CT 06508-1832
TS-UNIS D'AMERIQUE

Date of mailing (day/menth/year}

07 June 2007 (07.06.2007)

Applicant's or agenl’s file relerence

102782-201 IMPORTANT NOTICE -
Interaational application No. Mnternational filing. date (dewmonthiyear) Prierity date (day/montivyeur)
PCT/US2006/045645 29 November 2006 (29.11.2006) 01 December 2005 (01.12,2065)
Appticani

ARCH CHEMICALS, INC.

The applicant is hereby notilied that the hnem'mmml Burcau:

has publjshed the above-indicated internationa) application on 07 June 2007 (07.06.2007) wndes
No. WQ 2007/06468 4

D tus republished the above-indicated intcmational application on under
No. WO

For an cxplanation as (o the reason Tor this repnblication of the international application, relerence is made 1o TNUD codes (15), (d8)
or {88) (as the case may be) on the front page of the published nternational application.

A copy of the internationn] application is available for viewing and downlonding on WIPO's websile al ibe l(:uowmg address;
hup:/forww wipe intpei (under "Query” enter the PCT or WO number).

‘The applicat may also request a paper ucpy of the published intemationsl application from the International Burean by subomitiing a wrinen
request 1o PateniScope @wipo.intor o the address provided heJow,

The Iniemations) Burean of WIPQ) Anthorized officer

24, chemin des Colombeties .
1211 Geneva 20, Swizerlind Yoshiko Kuwahara

Facsimile No. +41 22338 3270

e-mail: 07 pet@wipoint

Fora PCTABILT (April 2000)




. ATENT COOPERATION TREATY - - PCT/US2006/045645

] W v .f‘i }ﬁmc INTERNATIONAL BUREAU

’ " 1 |!£
PCT . 702t gl

i
NOTIFICATION (\ONCERJ‘{TF}{\! _GESLABEDIAN. Todd, E.
SUBMISSION OR TRANSMITTAL ' WIGGIN AND DANA LLP
OF PRIORITY DOCUMENT One Cenlury Tower

New Haven, CT 06508-1832

ETATS-UNIS D'AMERIQUE
(PCT Admunistrative Instructions, Scction 411)

.

Dats of mailing (day/monthivenr)
06 February 2007 (06.02.2007)
“""’";ag;';?gzaf’ggﬁ file eltrence IMPORTANT NOTTFICATION
Interuational application No. Ialernational {filing date (daymonthivear)
PCT/US2006/045645 - 29 November 2006 {29.11.2006)
Iiternatienal publication date @ayfmontkivear) Priority date (Wawinonthfyear)
Not yet published ) 01 December 2005 (01.12.2005)
Applicant

ARCH CHEMICALS, INC.

1. By cans of this Form, which repluces any previously issued nolification conceruing submission or transmittal of priority
docurents, the applicant is hereby notiticd of the date of receipt by the Interuaional Bureau of the priority document(s) relating o
all carlier application(s) whose priority is clahned. Unless otherwise indicated by the letters “NI", in the right-hand coluinn or by an
asterisk appearing next to a date of receipt, the priority document concerned was sulnnitted or transmiited 1o the Tntcrnalional Bureau
in comphance with Rule 17.1(a) or (b).

2. (If applicable) The letters “NR™ appcaring in the right-hand column denote a priority document which, an the dite of mailing of
this Jarm, had not vet been received by the International Bureau nnder Rule 17.1{a} or {b). Where, under Rule 17.1(a), the
priority document must be submitted by the applicant to the receiving Office or the Inlernational Burgan, but the applivant fails to
submit the priority document within the applicablc time limit under lhar Rule, the attention of the applicant is directed 10 Rule
17.1(c} which provides that no designated Office may distegacd the priority claim concerned before giving the applicant an
oppottunily, upon entry into the national phase, to furnish the priority docminent within a tunc limit which is reasonable under Uy
cicumylances.

. 3 (f applicablz}An asterisk (*) appearing next to a date of receipt, in the sight-land ccdumn, denotes a priority document submitted

or trupsimitted to the International Buro.lu but not in compliance with Rule 17.1¢a) or (b} (the priority document was received
after the tine limit prescribed in Rule 17.1(a) or the request o prepare and transmil the priority decument was subimitied to the
receiving Oltice afler the applicable time linut under Rule 17.1¢h)). Fven though the priority decwnent was not furnished in
cmnphdnce with Rule 17.1{n) or (b}, the Toternutional Iurean will nevertheless transmit o copy of the docnment to the designated
Offices, for their consideration. Tu casc such & copy is not accepted by the dusignated Office as the priorily docunent, Rule 17.1{0)
prevides that no- desiguated Otfice may disregard the priority claim concerned belore giving the applicant an opportmity, upon entry
o the national phuse, e Turnish the priority docmnent within a time limit which s reusonable under the circumstances.

Pringily date Drigrity application No meu:,_uuczmual.()mcn Dale of ravcipl
01 December 2005 (€1.12.2005) 60/741,503 us 16 January 2007 (16.01.2007}

21 Movember 2006 (21.11.2006) 11/602 816 us. 16 January 2007 (16.01.200N
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FEB 2 1 20071
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G- ‘_—"——E}ALABEDIAN, Todd, E.
SUBMISSION OR TRANSMI TTAL

OF PRIORITY DOCUMENT

(PCT Administirative Tnstructions, Scction 411)

WIGGIN AND DANA LLP
One Cenlury Tower

New Haven, CT 06508-1832
ETATS-UNIS D'AMERIQUE

Date of mailing (daymombivear)
06 February 2007 (06.02,2007)

Applicant’s or agent’s file refirence

102782-201

IMPORTANT NOTIFICATION

Intemiathmal application Na,

PCT/US2006/045645

Imenational filing date fdeymoniiviear)

29 November 2006 (29.11.2006)

Internations) publication date (doy‘monthyear)
Not yet published

Privrity date (rsymonthipear)
01 December 2005 (01.12.2005)

Appicant

ARCH CHEMICALS, INC.

. By means of tiis Form,

[ ]

- 21 November 2008 (21,11.2006)

which replaces any previously issucd npotitication concerniag submission or transwmittal of prionity
documents, the applicant is hereby notificd of (le date of faceipt by the Intemational Bureau of e priorty documentis) relating o
all carlier application(s) whose priority s claimed. Unless atherwise indicated by the tetters “NMR™, in the right-hund coluwm o by an
ustesisk appearing next 1o a date of reccipl, the privrity document concerned was sibmitled or 1rapsinitied to the International Bureau
in compliamee with Rule 17.1(a) or (b).

{If applicable) The letters “*NR"™ appearing in the right-hand columu deuole # priorily document which, on_the date of mailing of
this Form, had not yer been received by the International Burewu under Rule 27.1¢a) or (). Where, under Rule 17.Ka), the
pierity document st be subnilled by the upplicant to the recciving QOflice or the International Eyrean, bt the applicant fails 1o
submit the priority document swithin the applicable tune limit under that Ruale, the attention of the applicant is directed lo Rule
17.1{x) which provides that no designaled Office may disiegard the prionty claim concerned bofore giving the applicant an
opportinity, upon entry into the national phase, to fumish the priorily decument within a tiine limit which is reasonable under the
circumstances.

(I applicable)An asterisk (*} appearing next to a date of receipt, in the right-hand colunn, denores a priority document submitted
or transiitted to the International Burcau but .not in complisnce with Rule 17.1{a) or (b) (the priotity document was received
after e tine limit preseribed in Rule 17.14a) or thic request to prepare and transmyt the priority document was sulwnitted to the
receiving Office after the applicable lime Limit under Rule 17.1¢b)). Even fliough tlic priodily dociument was nol furnished in
comphance with Rule 17.1{a) or {b). the InternaGonul 1ureau will ncvertheloss transmit a copy of the docmnent 1o the designated
Offices, for their consideration. In case snch a copy is not accepled by the designated Oflice as (he prionty deciment, Rule 17.3(c)
provides that no-desigusled Office may disregard the pringty claun éoncerned before giving the applicant an opportuaty, wpon entry
mio the nabional phase, 1o fumnish the prioiity document within 8 time limit which is reasonable under the ciremmstunces.

oc PCT secerving Office nf.puml;.dmumuﬂ
01 December 2005 (01.12,2005) 60/741,503 ' us 16 January 2007 (16.01.2007)

11/602.816 uUs 16 January 2007 (16.01.2007)

Facsinile No. +41 22 33

The nternatienal Bureaw of WIPO
34, chemin des Colombettes
1211 Geneva 20, Switzerland

Authorized officer

Yoshiko Kuwahara

Facsimile No, +41 22 358 90 34

8 82 70 Telephane No. +41 22 338 9] 76

Form PCT/B/304 (October 2005)

VCA0Y COQLND
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NOTTFICATION OF RECEIPT-Or - = """ GARABEDIAN, Todd, E.

RECORD Cory

(PCT Rule 24.2(a)}

WIGGIN AND DANA LLP
One Century- Tower

New Haven, CT 06508-1832
ETATS-UNIS D'AMERIQUE

Dute of 1miling (dav/month/vear)

05 February 2007 (05.02.2007)

IMPORTANT NQTIFICATION

Applicant’s or agent's file reference

102782-201

International application No.

PCT/US2006/045645

below.

International filing dutc:

Priority date(s) claved:

Daic of receipt of the recotd copy by the [nternational Bureau:
List of designated Offices:

EA: AM, A7, BY, KG, KZ, MD, RU, 17, 'TM

SE, 81, SK, TR

e

US, UZ, VC, VN, ZA, ZM, A

~ requircinents regarding priority documents (i applicable)

The applicant is hereby notified that the Internstional Burcaw has received the record copy of the intcrmational application as detailed

Name(s) of the applicant(s) and State(s) {or which they sre applicants:

ARCH CHEMICALS, INC. (for all designated Stales except US)

AP: BW, GH, GM, KE, LS, MW, MZ, NA, SD, S, 82, 12, UG, ZM, ZW

EP: AT, BE, BG, CH, CY, CZ, DE, DX, EE, ES, F, FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, T, RO,

QA: BF, BY, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG

National: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK,
DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, 1), IL, IN, IS, JP, KT, KG, KM, KN, KP,
KR, KZ, LA, LG, LK, LR, LS, LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ, NA, NG, Ni, NO,
NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, $D, SE, SG, SK, SL, SM, SV, SY, TI, TM, TN, TR, TT, 1Z, UA, UG,

ATTENTION: The applicant should carefully check the deta uppearing in this notification. In case of any discrepancy between these data

and the indications in the international application, the applicant should immediately inform the International Bureau. In addition, the
applicant's attentlun is drawn to the inforination contained in the Annex, relating to:

- time limits for entry into the nalional phase - see updated Important information (as of April 2002)

A copy of this notification is heing sent to the receiving Office and to the Internationsl Scarching Authority.

29 November 2006 (29.11.2006)
01 December 2005 (01.12.2005)
21 November 2006 (21.11.2006)
17 January 2007 (17.01.2007)

The [nternational Pureau of WIPO
34, chemin des Colombettes
1211 Geneva 20, Switzerland

Fucsimite No. +41 22 138 82 70

"l Pacsimile No. +41 22 138 90 90

Authorized officer

Roux Marianne

Telephone No. +41 22 338 95 74

Ferm PCTABA0T (October 2005)

CARUGTIWLY




ANNEX T\ ..ORM PC1/1B/301 faternational application No.

PCT/US2006/045645

¢/
INFORMATION ON ENTERING THE NATIONAL PUASE ﬁ

‘The applicant is reminded that the "national phase” must be entered before cach of the designated Offices indicated on the cover shect
of this notification by paying national fees and fumishing translations, as prescribed by Articles 22 and 39 and the applicable national
laws. In addition, the applicant may alsd have 1o comply with other special requirements applicable in cerfain Offices. Tt is the
applicant's responsibility 1o ensure that the necessary steps to cnter the natienaj phase ure taken in a timely fashion. Most Officcs do not
issue reminders to applicants in connection with the entry into the nationa! phase.

The applicable time limit for entering the national phase will, subject to what is said in the following paragraph, be 30 MONTHS
from the priority date, not only in respect of any elected Office if & demand for inlcrnational preliminary examination is filed before the
expirativn of 19 months from the priority date (sec Article 39(1)), but also in respeet of any designrated Oflice, in the absence of filing of
such demand, where Article 22(1) as modified with effect from 1 April 2002 applies in respect of that designated Office. For furnther
details, sec PCT Gazerte No. 4472001 of 1 November 2001, pages 19926, 19932 and 19934, as well as the PCT Newsleter, October and
November 2001 and February 2002 issuus.

In practice, time limits other than the 30-month (ime limit will continue to apply, for various periods of time, in respect of certain
designated or elected Offices. For regular updates on ihe applicable time limits (20, 21, 30 or 31 months, or other time limit), Office
by Office, refer to the PCT Cazette ("Scction 1V™ part published on a wegkly basis), to the PC? Newsletter (on & monthly basis) and to
the rclevant National Chapters in Volume I of the PCT Applicant’s Guide (the paper version of which is updated usvally twice a year
and the Internet version of which is updated usually on a weckly basis). Finally, a cumulative table of all applicable time limits for
entering the nativnal phase is available from WIPQ's Internet site, via links from various pages of the sile, including thosc of the Gazerte,
Newslerrer and Guide, at hitp://www.wipo.int/pet/en/index.htmi.

Information about the vequirements for filing a demand for international preliminary examination is sct vut in the PCT Applicant’s
Guide, Yolume /A, Chapter IX. Note that only an applicunt who is » nalional or resident of a PC1" Contracting State which is bound by

Chapter Il has the right to file a demand for international pretiminary examination (at present, all PCT Contracting Stales are bound by
Chapter 11).

REQUIREMENTS REGARDING PRIORITY DOCUMENTS

For applicants who have not yet complied with the requircmients regarding priority documents, the following is revalled.

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy of the said
carlicr application, centified by the authority with which it was filed ("the priority document”) to the receiving Qffice (which will teansinit
il to the International Burcau) or dircctly to the International Bureaw, before the expitation of 16 manths from the priorily date, provided
that any such priority document may still be submitied to the fntemational Bureau hefore the date of internativnal publication of the
intemational upplication, m which case that document will be vonsidercd to have been 1eceived by the Intemnational Bireauw on the last
day of the [6-tnonth time limit (itule 17.1(x)).

Where the priorily documenl is issued by the recciving Office, the applicant may, instcad of submitting the priority decument, request the
receiving Office 1o prepare and transmit the priority document to the International Bureau. Such request must be made before the
expimtion of the 16-month tlime limit and may be subjected by the receiving Otfice to the payment of a fec (Rule 17.1(bY).

If the priority document concerned is not submitted to the International Buresu and if the request (v the receiving Office to prepare and
transinit the priority docuncnt bas not been smade (and the corresponding fec, if any, paid) within the applicable time limit indicated
under the preceding paragraphs, any designated State may disregard the privrity claim, provided that no designated OtTice may disregard

the prinrity‘cluim concerned befure giving the applicant wn opportunity, upon entry into the national phase, to furnish the priority
document within a 1ime Yimit which is rcasonable under the vircumstances (Rulc 17.4¢)).

Where several prioritic; are claimed, the priority date to be cunsideied for the purposcs of computing the 16-month time limit (and all
other PCT time limits)-is the filing date of the earliest application whose priosity is claimed {Article 2(xi)(b)).

Form PCTAMI0I (Anncx) (October 2003) 2/C40UGIWLD




Atty. Docket No.: 102782-201

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

PATENT COOPERATION TREATY

In re Application of: : ARCH CHEMICALS, INC.

International Application No. : PCT[U S52006/045645

Filed : 29 NOVEMBER 2006

For : COATED CALCIUM HYPOCHLORITE

COMPOSITION

Corresponding to United States

Provisional Application : 60/741,503 Filed: 01 DECEMBER 2005
Corresponding to United States :

Patent Application : 11/602,816 Filed: 21 NOVEMBER 2006

CORRECTION OF DEFECTS
IN THE INTERNATIONAL APPLICATION
UNDER PCT ARTICLES 3(4)(i) and 14(1) and Rule 26

Mail Stop PCT

Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

Altention: RO/US

Dear Sir:

This is to correct a defect in the above;identiﬁcd Intcrnational Application.
Specifically, Applicant encloses drawing sheets 1/2 to 2/2.

The Receiving Office is respectfully req uested (o substitute drawing sheets 1/3
to 3/3 currently filed in the application with replacement drawing she(;t 1/2 to 2/2 presently

enclosed.

Lxpress Mail No. EV 614 567 614US




If lhc. Receiving Office requires any additional information, the authorized
Officer is invited to contact Applicant’s Agent/Attorney at the telephone number listed
below.
Respectfully submiticd,

Enclosurc ARCH CHEMICALS, INC.

Date: (% T 2067 /W { W\_

Todd E. Garabedian, Ph.D., Reg. No.: 39,197
Agent and Altorney for Applicant

Wiggin and Dana LLP Direct: (860)297-3716
One Century Tower . I:-Mail: tgarabedian@wiggin.com

New Haven, CT 06508-1832
Tel. No. (203) 498-4400
Fax No. (203) 782-2889

\128001\6291632957.1




1/2

A MULTILAYER COATED CALCIUM HYPOCHLORITE

OUTER LAYERS: HYDRATE, STABLE
HYDRATE OF SALT, ACTIVE INGREDIENT

CORE LAYER: HYDRATED AND ANHYDROUS
CALCIUM HYPOCHLORITE

INTER LAYER: ANHYDROUS
SALT, BASE AND
FIG.1 ‘ STABLE HYDRATE

NaCl

MgS0y - xHy0

CALCIUM HYPOCHLORITE

FIG.2




in_

2/2
IMAGE OF THE COATED SAMPLE 16

COPPER SULFATE-2H,0

MAGNESIUM SULFATE -xH,0

SR CALCIUM . HYPOCHLORITE

FIG.3

ELEMENTAL MAP ANALYSIS
OF THE COATED SAMPLE 16

CALCIUM  HYPOCHLORITE
FIG.4

@



Express Mail #EV 614 567 614US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE.

PATENT COOPERATION TREATY

In re Application of . ARCH CHEMICALS, INC.

International Application No. ;. PCT/US2006/045645

Filed ;29 NOVEMBER 2006

For : COATED CALCIUM HYPOCHLORITE
COMPOSITION ‘

Corresponding to United States

Provisional Application : 60/741,503 Filed: 01 DECEMBER 2005
Corresponding to United States

Patent Application 0 11/602,816 Filed: 21 NOVEMBER 2006

CORRECTION OF DEFECTS
IN THE INTERNATIONAL APPLICATION
UNDER PCT ARTICLES 3(4)(i) and 14(1)-and Rule 26

Mail Stop PCT

Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

Attention;: RO/US

Dear Sir:

In response to the Invitation to Correct Defects in the International Application
(Farm PCT/RO/106) mailed 12 January 2007 and having a statutory period for response set
to expire on I'ebruary 12, 2007, Applicant encloses the signed Power of Attomey from the

Apphcant, Arch Chemicals, Inc., which addresses the defects noted on Annex Al. to Form
PCT/RO/06.




In the event that further correction of defects is required, the Authorized Officer

is invited to contact Applicant’s AgenV/Attorney at the telephone number listed below.

Respectfully submitted,

Enclosure ARCH CHEMICALS, INC.

pae:_ 8 TN 200] T odd 7, W

Todd I3, Garabedian, Ph.D., Reg. No.: 39,197
Agent and Attomey for Applicant

WIGGIN AND DANA LLP Dircet: (860) 297-3716
ONE CENTURY TOWER E-Mail: 1garabedian@wiggin.com
NEW HAVEN, CT 06508

Tel. No.: (203) 498-4400
Fax No.: (203) 782-2889

\ 128004,6294632964.1




PCT
POWER OF ATTORNEY

Jor an international application fifed under the Patent Cooperation Treaty
(PCT Rule 950.4)

The undersigned applicant(s) (Names should be indicated as they appear in the request):

Arch Chemicals, Inc.

501 Merritt 7

P.O. Box 5204 ]

Norwatk, Connecticut 06856-5204
United States of America
Telephone No.: 203-229-29500
Facsimile No.: 203-229-2613

hereby appoints (appoint) the following person as: 1X] agent 0O commun representalive

Nasne and address

(Family name followed by given name; for a legol entity, fill offi icial designation. The addrexs must include postal
code and name of country,)

* CARLSON, Dalc Lynn; DENTE, Sherri; GANGEMI, Anthony P.; (‘ARABFD]AN Todd
GALLETTA, Elisabeth A.; ROSENBLAIT, Gmgory S :
WIGGIN end DANA LLP, Onc (_entury ‘Tower, New Haven, Connecticul 06508- 1832
United-States of Amnerica
Telephone No. 203-198-4400
Facsimile No. 203-782-2589

to represent the undersigned hefore | X] ali the compctent Internalional Authorities
[ the Intcrnalional Searching Authority only

D te hiemational Preliminary Examining Authority onty

in connection with the international application(s) identified below:

Applicant’s or Agent’s loternational Applicativn
‘Title of Invention File Reference Nuniber (if alrcady availahle)
COATED CALCIUM 102782-201
HYPOCHLORITE |
COMPOSTTION

filed with ﬂ!c following Office, US, as Receiving Office and to make or rcoe:ve payments on behalf of the
undersigned.

Signature of the applicant(s) (where there are several bppl’iwm.r each of thent must xign; next to each signature,

indicate the name of the person signing and the capacily in which the persen uigns, i such capucity is not obvious
Jrom reading the request or this power}.

ARCH CHEMICALS, INC.

By: %‘ [n”“-*——‘

Louis S. Massimo .
Executive Vice President and Chief Financial Officer

Date: M ¢ . ' |, 2006
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PATENT COOPERATION TREATY

=,

From the RECEIVING OFFICE

To PCT

TODD E. GARABEDIAN, PH.D. {@E @ E M w Eﬁl

‘g&%‘;&"’&?ﬁ"g‘ﬁg o‘i 4 MY HIATION TO CORRECT DEFECTS IN
I - e 3y . -
NEW HAVEN, CONNECTICUT 065 dﬂ, sgAN 1 6| 2007 s f INTERNATIONAL APPLICATION
’ {PCT| Articles 3(4)(i) and 14(1) and Rule 26)
{By

Date of matling

(day/morthiyear} 12 Jan 2007
Applicapt’s or agent’s tile reference REPLY DUE within 1 nnnthe‘days from
102782-201 the ahove datc of mailing ’
International application No. tntemational filing date
PCT/US2006/045645 (doyfmenthyear) 29 Nov 2006

Applicam
ARCH CHEMICALS, INC.

t, The applicaut is heeeby invited, within the time limit indicated above, to correct, in the international applicution as filed. the
defects specified on the attached:

E(] Amtex A
D Anncex Bl (text maner of the imternational application as filed)

D Aunex Cl (drawings of the imternationn! application as filed)

2. D ‘The applicant is hereby invited, within the time limit indicated above, 10 correct, in the transtation of the international
application furnished under Rule 12.3 or 12,4, the defects specificd un the attached:

D Annex A
D Anncx BZ (text matter of the translution of the imernational applicution)

D Annex {2 (drawings of the wranslation of the international application)

Additiong) observations (if neccssary):

HOW TO CORRECT THE DEFECTS?

Correction must be submitted by filing a replacement shect embodying the correction and a lelter accompanying the replacement
shect, which shall draw attention o tre difference between the repiaced sheet and the replacement sheet, A conrection may he
stated ina lerter only if it is of such a natuse that it can be Uransferred from the jelter 10 the tecord copy without adversely affecting
the clasity and direct reproducibility of the shect onto which the correction s to be transferred (Rule 26.4).

ATTENTION
Failure to eonect the defects will result in the internationa! appication being considered withdrawmn by this recciving Olfice (sec
Rule 26.5 fur further detzils).

A copy of this invitation and any aftachments has been sent to the International Bureau
and the International Searching Authority

Name and mailing address of the receiving Office

Mail Stop PCT, Comemissiuner for Patents
P.0. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273.3201

Auythurized officer
Darlene Proctor

ar

Telephone No. 703-30%8-9290 EX 115

Forn PCT/RONON (Junuary 2004)




International application No.

ANNEX A TO FORM PCIT/RO/106 PCT/US2006/045645

The recciving Office has found the [oltowing defects ia the internativnal applicativn as filed:

As o signature of the intermational application (Rules 4 15, 26.2bts(a) und 90.4), the request:

8 D is not signed*® by the applicant or, if there is more than one applicant, by at least one of thein
b. D is not accompanied by the stutement referred to in the check list in Box No. TX of the sequest explaining the lack of the
signatuie of an applicant for the desigaation of the United States of America
c. is signed by what appears to be an agent/vomsuon repiesentative bul
the international applicatiun is not accompanied by a power of attorney appointing him
E the power of attorney sccompanying the intemational application is not signed by all the applicants

d, D other (specify):

Altbough Rule 4.15 reyuires that all applicants sust sign the request {(e.g. inclnding all inventurs/applicants for the designation of
the United States of America), for the pusposcs of Article 14(1)(a)(i), if there {5 more than one applicant. it shall be sufTicicut thai
the request be signed by one of them (Rule 26.2645(a))

tluwever, the applicant’s attention is drawn w the facy that the astional law applied by each designated Office sy reyuirc, in
conanection with the processing of the inteinationel application in the nationa! phase, that the applicant furnish the confirmation af
the iternational application by the signacure of any applicant for the designated State who has sot signed the request
(Rufe 514is. H{a)(vi}).

As to indications concerning the applicant* who is entitled, according to Rule 19,1, 1o file the internstional applicatiun with the
receiving Office, the request (Rules 4.4, 4.5 and 26.2bis(b)):

a. D does not properly indicate the applicant’s name (specifiy:

docs not indicate the applicant’s address
does not properly indicate the apphicant’s address (specify):

r o

oo oo

does not indicate the applicant’s nauonality
dues not indicate the applicant’s residence

[:1 Further observations about indications concerning other anplicants (if applicabie):

Although Rules 4.4 and 4.5 require indications cancerning the applicant, or if tiere are several applicants, nf cuch of them, for the
purpnses ol Artivte L4011 a)(i1). if there is more than one applicant, it shall be sufficient that the indicatiuns required under
Rule 4.5(a)ii} and {i1i) be provided in respect of onc of them who is entitled according to Rule 19.1 .to file (e micrmational
applicatiun with the recciving Office {Rulc 26.26is(b)).

towever, the applicant’s atiention is drawn o the facl that the natienal taw applied by each designated Qffice may require, in
connection with the processing of the international application in the natinnal phase, that the applicant furnish any missing
indication reywired under Rule 4.5{a)(ii) and (i) in respect of any applicant for the designated State (Rule 514is. 1(a)(vii)).

3. As to the langoape of certain elements of the itemationat application, other than the description and claims (Rules 12.1{c)
and 26.1ser{n) and (c)):
a D the request is not in a language of publication accepted by this teceiving Office, (the) language(st accepted by Uus
recciving Office 1s/arc:
b. C] the text matter of the drawings is not v the language in which the international application is to be published, which is;
c. D the abstract is not in the language in which the international application'is to be publishcd, which is;
4, The title of the invention:

a. [J s nat indicated in Box No. 1 of the request (Rule 4,1{a))
b, D is not Wndicated at the top of the Grst sheet of the description (Rule 5.1¢a))
e O] as appearing in Box No. | of the reguest is not identical with the title heading the description (Rule 5. 1{a))

5. Asto the absteact (Rules 8 and 26.K(b)):

D the international applicatinyg does not contain an ahstract

Furm PCT/RO/NG (Anncx A) (January 2004)




PATENT COOPERATION TREATY

From the RECEIVING OFFICE

N I o Y
™ i Caiin/AEN PCT
TODD E. GARABEDIAN, PH.D. [} o .
' ' b 2007
WIGGIN AND DANA LLP Hiy JAN 1 S . .
ONE CENTURY TOWER 1] ‘Y IFICATION OF THE INTERNATIONAL
NEW HAVEN, CONNECTICUT 0508-1832 APPLICATION NUMBER AND OF THE
B}f INTERNATIONALFILING DATE
(PCT Rule 20.5(¢))
Dale of tmmiling
(d:)n/mnmin"y.ml:) 12 Jan 2007

Applicant’s or agent’s file reference
IMPORTANT NOTIFICATION

102782-201
Intermational application No. Iatemational filing date {dmemonthwar) Priority dale {deyvinontizinur)
PCT/US2006/045645 29 Nov 2006 01 Dec 2005
Applicant
ARCH CHEMICALS, INC.
Title of the invention COATED CALCIUM HYPOCHLORITE COMPOSITION

[ Theapplicantis hereby notificd that the intetnational application hasbeen aceorded the intersiational application numberandthe
international filing date indicated above,

2. Thenpplicantis further notificd that the recard copy ofthe international application:

: . 12 Jan 2007
was ransimtted 1o the Intemationad Bureau on

has not yet been transmirted to the Internationa) Burcau for the reason indicated below and u capy of this notificatiun
hasbeensentiothe lnternationa! Bureau*:

D hecause the necessary national sccunty clearance has nut yetheenobrained.

D because (renyontnbie spacified):

* Thelnternational Burcau monitors the transmittal of the record copy by the receiving Oftice and will notify the appiicant (with
Form PCT/1B/301) ofitsreceipt. Shouldtherecord copy nothave been received by theexpiration of 14 months fremthe priority
datc, the International Burcau will nutity the applican (Rule 22.1(c)).

3. FOREIGN TRANSMITTAL LICENSE INFORMATION . Complercd by: BF

D Additional license tor foreign transmittal not required. This subject matter is covered by a license already granted or
the equivalent U.S._ national application. Refer 1o that license for infornation converning its scope,

D Liccnse for forcign transmittal not required 37 CFR. S.11(e)(1) or 37 CFR 5.11(c)(2). Huwever, a license may be
requircd for additional subject iatter. See 37 CFR 5.15(h).

. o . 06 Jan 2007
Foreign iransminatl license granted. 35 U.S.C, 184; 37 CFR 5.11 on
. (dale)
] 37 cRr s.1se) 37 CFR 5.15(b)
Nane and mailine address of the receiving OfTice Authorized officer .
Mail Siup PCT, Corumissioner for Patents Darlene Proctor “0
| P.O. Box 1450, Alexaadria, VA 22313-1450
Facsimile No. 571-273-3201 Telephone No.  703-308-9290 EX 115

Form PCT/RO/10S (July 1992)

— R R



PATENT COOPERATION TREATY

From the RECEIVING OFFICE

t4
TODD E. GARABEDIAN, PH.D. \\ JAN 16
WIGGIN AND DANA LLP ‘d\
ONE CENTURY TOWER
NEW HAVEN. CONNECTICUT 0650‘%1 832

e ]

To: “'ﬂilta \E S \"] E

2007

PCT

COMMUNICATION IN CASES FOR WHICH
O OTHER FORM IS APPLICABLL

Date of mailing
{duy/monihivear)

12 Jan 2007

Applicant’s or agent’s {ile reference
102782.201

REPLY DUF
Sec paragraph 1 below

Inlcrnational appiication No.
PCT/US2006/045645

{nternations) filing datc
{day/montivyear)

29 Nov 2006

Applicant
ARCH CHEMICALS, INC.,

i D REPLY DUE within maonths/days from the

D MO REPLY DUE. howcever, sce below

above date of mailing

IMPORTANT COMMUNICATION

D INFORMATION ONLY

2. COMMUNICATION:

The applicant's atienfion is drawn to the fact thal acoordi
the invenior is entilled (o lile a national application (Aric!

Office.

ng to the national iaw of the United Stales of America, only
e 27(3}). The United States of America is designaled in (he

international application, however, (i) The named inventor(s) is (are) nol also indicaled as applicani{s) for lhe
purposes of the designation of the United States of America, and is (are) nol indicated as being deceased; or {jii) no
inventor is indicated. il no inventor is indicated as applicant for the purposes of the designation of the Uniled States
of Arnerica, the application may be rejacted by the United States Patont and Trademark Office as a designaled

Name and mailing address of the receiving Qffice

Mail Stop PCT, Commissivner for Palents
P.Q. Dox 1450, Alexandiia, VA 22313-1450

Fagsimile No, §71-273-3201

Authorized officer ]0
Darlene Proctor

Telephone No. 703-308-4290 EX 115

Form PCTRO32 (July 1992; reprint January 2004)




From the INTERNATIONAL SEARCHING AUTHORITY

PATENT COOPERATION TREATY

To:

PCT

TODD E. GARABEDIAN, PH.D. iy E Uﬂ
WIGGIN AND DANA LLP AL IFICATION OF RECEIPT
ONE CENTURY TOWER 04 OF SEARCH COPY

NEW HAVEN, CONNECTICUT 06508-18 J JAN
]

(PCT Rule 25.1)

By
Date of mailing
{day/montlsyear} 12 Jan 2007
Applicant’s or agent’s file reference IMPORTANT NOTIFICATION
102782-201 N :
International application No. International filing date {daymonthivear) Priotity date (day’monihiyear)
PCT/US2006/045645 29 Nov 2006 01 Dec 2005

Applicant

ARCH CHEMICALS, INC.

Where the International Searching Authority and the receiving Office are not the same Office:

The appticant is hercby nolificd that the scarch copy of the intemational application was received by this Intcznational Searching
Authorily on the date indicated below.

Where the lnternational Scarching Authority aod the receiviag Office are the same Office:
The applicant is hereby notified that the search copy of the intcinational application was received on the daie indicated below.

- 12 Jan 2007
(daie of receip).

2, The scarch copy was accompanied by a nucleatide and/or amino acid scquence listing, or tables related thercto in computer

readahle form.

3. Timetimitfor establishment of internationai search report and written opinion of the Internationsl Searching Authority
‘The applicant is informed that the tine limit for establishing the intemnational search report and the written opinion of the
International Searching Authority is thiee months from the date of seccipt indicated ahove or ninc months froin the prigrity date,
whichever time iimit expires later (Rules 42,1 and 43bis. 1(a)).

4. A cupy of this notification has beea sent to the international Burcau and, where the first scatence of paragraph § applies. to the
recciving Office, '

Name and maiting address of the [SA/ Authorized officer
Mail Stop I'CT, Commissivner for Patents D " “D
' arlene Procior
P.O. Box 1450, Alexandria, VA 22313-1450 ©
Facsimile No. 571-273-3201 Telephone N, TU3-308-9290EX 115

Farm PCTHSA/Z02 (January 2004)
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POWER OF ATTORNLY
Jor an international application filed under the Patens (,oupcmnon Treaty
(PCT Rule 90.4)

The undersipned applicani(s) (Nanes should be indicated as they appear in the reguest):

Arch Chemicals, Inc.

501 Mervitt 7

P.O. Box 5204 _
Norwalk, Connecticut 06856-5204
United States of America
Telephone No.: 203-229-2900
Facsimile No.: 203-229-2613

hereby appoints (appoint) the following person as: [X] agent DO comimon representative

Name and address

(Famtly name followed by given name; for a tegal entity, full official designation. The address must include postal
code and name of country.)

CARLSON, Dale Lyan; DENTE, Sherri; GANGEMI, Anthony P; GARABEDIAN, Todd E.;
GALLETTA, Elisabeth A.; ROSENBLA'TT, Gregory S.;

WIGGIN and DANA LL.P, Gne Cenlury Tower, New Havcn, Connccticut 06508-1832

United States of America

T clcphone No. 203-498-4400

Facsimile No. 203-782-288Y

to represent the undecsigned before {X] all the competent Internationat Authoritics
O the Intemational Scarching Authority only

0 tbe Iniernational Preliminary Exnmining Authority only

in connection with the international epplication(s) identificd below:

Applicant's or Agent's International Application
Title of Invention File Reference Number (if already available)
COATED CALCIUM 102782-201
HYPOCHLORITE
COMPOSITION

filed with the following Qffice, US, as Receiving Office and to make or reccive payments on behalf of the
undersigned.

Signature of the applicant(s) (where there are several applicants, eack of them must sign,; next 1o each signaiure,

- indicate the name of the person signing and the capacity in which the person signs, if such capuacity is not obvious
Jrom reading the request or this power).

ARCH CHEMICALS, INC.

By:

v

Louis 8. Massimo
Exccutive Vice President and Chicf Financial Officer

Date: . 2006
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P C T p—rrerem—— For receiving Office use only ——ﬂ

Intemnational Application No.

REQUEST

Intcmationa] Filing Date

The undersigned requests that the present
international application be processed
according to the Patent Cooperation Treaty. Name of recciving Office and “PCT Imernational Application™

Applicant’s or agent's file reference

{if desired) (12 characters maximury) 102782-201

Box No. | TITLE OF INVENTION
COATED CALCIUM HYPOCHLORITE COMPOQSITION

BoxNo.II  APPLICANT D This person is also inventor
Name and address: (Family name followed by given name, for a legal entity, full official designation, | Telephone No.
The address must include postol code and rame of country. The country of the addrexs indicoted in this 203-229-2900
Bax is the opplicant’s Stute (that is, couniry) of residence [f no State of residence is indicated below,)
o Facsimile No.

ARCH CHEMICALS, INC. _ . 203-229-2613

501 Merritt 7 Teleprinter No.

P.O. Box 56204

Norwalk, Connecticut 06508-5204 Applicant’s registration No. withthe Oifice
United States of America
State (that is, country) of nationakhity: State (thaut is, country} of residence:

us us

This person is applicant i designated It designated Stat t the United States the States indicated i
tb:-l?h%cpu;;;sﬂ;pgf; ' D Emg e E] 3-& ljaﬂ:ﬁg:l} Stateg :i? an‘fﬁc:. D :)l?;\u?clricn aaky Lh: Sﬁip;“llc::(c::!:lmkiol:

Box No. ITT  FURTHFE.R APPLICANT{N) AND/OR (FURTHER) INVENTOR(S)

IName and address: (Family name followed by given nerme; for a leged endty, fudl afficlal desigration,

The address rust include posial code and name of country. The country of the address indicated in this ‘This person is:

Box is the opplicent’s State (that s, country) of r&s’ir!tnce' ifno State of residence is indicated below,) D applicant only
LEI, Deqing D applicant and inventor
14 Eastgate Lane m inventor only (If this check-box is
Hamden, Connecticut 06514 marked, do nol fill in below.)
United States of America Applicant's registration No. with the Office
State (that is, conntry) of nationality: State {that is, country} of 1esidence:
“T'his person is opplicant all designated 1] designated States except he Unitzd State the States indicated |
for lhlé purposespgf: D Statos e :‘h_: Unﬂsmea of .0\.II§:CI?ICR D oftp\mzﬁca uu.lys lhe Sllpplmnczftal Bc;:

@ Funther applicants and/or (further) inventors are indicated on a coutinuation shect.

Box No. IV ACENT OR COMMON RRPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

‘The persun identificd below is hereby/bas been sppointed to act on behalf common
of the applicant(s) before the compcetent Intcrnational Authorities as: agent represenlative

Nurne and address: (Family nume faliowed by given name; for a legal enziry, full official designation. | Telephone No. '
Vhe address ovast include postal code end rame of eoitry) 86 0-297-3716
GARABEDIAN, Ph.D., Todd E. Facsimile No.
WIGGIN and DANA LLP 203-782-2889
One Century Tower ‘Peleprinter No.
New Haven, Connecticut 06508-1832
United States of America . Agent’stegistration No. with the Office
39,197

D Address for correspondence: Mark this cheek-box where no _agi'_]cm or commmon representalive ishas been appointed and the
space abave is used instead to indicate a special address to which comespundence should be scat.

Farm PCT/RO0L (fiest sheet) (April 2006) See Notes to the request form




SheetNo. ...2...

Continuation of Box No. IT  FURTHER APPLICANT(S) AND/OR {(FURTHER) INVENTOR(S)

" | Ifnone of the following sub-boxes is used, this sheet should not be included in the reguest,

Name and address: Famlly name followed by given nome; for a legut endty, full ufficiel designation,
The oddress must include postal code and name of country. The country of the address indicured in this
Baxts theapplicant’s State (that Is, country) of restdence If no Stale of residence iz indicated below,)

This person is;
D applicant onty

POLSON, George D applicant and inventor
8295 Old Woods Court [Z' invemgr only (if this check-box
SpringbOI'O, OhiO 45066 s marked, do no(ﬁl[m beiow)

United States of America Applicant'stegistration No. wich the Office

State (that is, country) of nationality: State (that is, country) of residence:
This person is applicant ull designated all designated States except the United Statcs the Staies indicated in
for t_hr:: purposcs Ef . D States D the Unﬂ States of America of America only the Supplcinental Box

Name and aderess: (Family name fotlowed by given aame; for a legal entity, fiull official designation. | This person is:
The address must include postal code and name of country. The country of the address indicatcd in this

Bax Isthe applicans's Siale (tha? is, country) of residence if no Siate of residence (¥ indicated below.) D applicant only
o applicant and inventur
BE onia [

OBERSON, 3 m inventor only (If this check-box
44 Tower Lane is marked, dv not fill in befow,)
Shelton, Connecticut 06484 ‘ :
United States of America Applicant’sregistration No, with the Office
State (that is, country} of natienality: State {that is, country) of residence:

This person is applicant ail desigoated all desigrated Stares exgept the United States the Slates indicated in
for the purposes of: D States the United Stutes of Ametica of America yaly the Supplemental Dox

Name and addzess: Family name followed by given rame: for a leged entity, full official designation. | This person is:
The address must inchide postal code and name of country. The country of the address indicated in this

Buxisthe applicant’s State {that iy, cowry) of residence if no State of residence bs indicated betw,) [:] applicant only
MEYER, Eilen M. D applicant and inventor
3287 Chestnut Circle, NW inventor unly (if this check-hox
Cleveland Tennessee 37312 i marked, do not fili in below,)
United States of America Apphicant’s registration No, with the Office
State {that is, country) of nationality: State (that is, country) ol residence:
This person is applicant D all designated D all designated States except the United States the States indieated in
for the purposes of? States the Uniied Statea of Americn of Ametica only the Supplemeatal Box
Name and address: (Fumily name followed by given nunte; for a legol entity, full afficial designatton. | This person is:
The address must inchide postel code and name of country. The ooundry of the address tndicated in thiy
Box i the applicant's Stoje {that iy, country) of residence if na Store of residence is indicated helow) D applicant only
KILBY, James D D applicant and inventor
) .
i Ci inventor only (If this check-box
928 Tri Circle NE is marked, do not fill in below,)
Cleveland, Tennessee 37312
United States of America Applicant’s registration No. with the Office
State {that is, countrv) of nationality: State (that is, country} of residence:
This persnn is applicant all designated all designated Stales except the (njted States the Slates indicated in
for lhl::: p‘:rpompgf: D g‘-ams '€ D thellj’ni;l;?d States ;f Antcgca of Amcnita only the S\;]pl\l:mcmalcﬂnl(

D Further applicunts andfor (further) inventars are indicated on another continuation sheet.

Fonn PCT/RQ#101 (continuation sheet) (April 2006) See Notes 1o the request form




SheetNo, ... ...

Box No. V'  DESIGNATIONS

The filing of this rcquest constitutes under Rule 4.9(a), the designation of all Contracting States bound by the PCT on the international
filing date, for the grant of cvery kind of protcction available and, where applicable, for the grant of bolh regional and national patents.
However,
D DE Germany is ot designated for any kind of national protection

JP Jgpan is nol designated for any kind of national protection

KR Republic of Korea is not designated for any kind of national protzction

RU Russian Federation is not designated for any kind of national protection

(The check-boxex above may only be used 10 exclude (rrevocably) the designations concerned iff at the time of filing, the international
application contains in Box No. VT a priovity claim to an earlier national application filed in the particuiar State conicerned, in order to
avoid the ceasing of the effect, under the national law, of this earlier national application. Seethe Notes to Bux Nu. Vas to the consequences
of such nativeal law provisions in these States).

BoxNo. VI  PRIORITY CLAIM

The priotity of the following carlier application(s) is hercby claimed:

Fiting date ; Numbclr Where catlicr application is:
of earlier application of earlicr application ~ ————
(da y/monl:z/year) ?&%ﬁal gl; l'ﬁ?ﬁi&“{ regional application:* | internationai application;
?’f W0 regional Office receiving Office
ilern (1)
01 Decomber 2005 | 80741503 us
{01,12.05)
itern (2
3 November 2006 | 11/602.816 U
(21.11.06)
item (3)

D Fuither priority cluims are indicated in the Supplainenil Box.

The receiving Oftice is requested to prepare and transmit to the International Bureau a ceitified copy of the earlier application(s) fonly

if the earlier application was filed with the Qffice which for the purposes of this international application is the receiving Office} idenrified
above as:

D all items itern (1) item {2) D item (3} D other, sce Supplemcntal Rox

* Wherc the earlier application is an ARIPO application, indicare at least ene country party (o the Paris Conveation for the Protection of
Incustriai Property or one Member of the World Trede Organizarion for whick that eartier application way filed (Rude 410 (i}):

.........................................................................................................

Box No. ¥II  INTERNATIONAL SEARCITING AUTITORITY

Choice of International Searching Authority (ISA) {if rwo or more International Searching Authorities are competent to carry out the
international search, indicate the Authority choSen; the two-letter code mnay be used): .

LS A /S e e e

Kequest to use resnlts of earlier search; reference to (hat search (if an euriier search has been carried out by vr requested from the
Internarional Searching Authorig):

Date (daymonihiyear) Numnber Country (or regional (ffice)
21 November 2006 {21.11.06) " 11/602,816 us

Box No. ¥YIIT DECLARATIONS

‘The following declarations are contained in Boxes Nos. VI (i) to (v) (mark the applicable Number of
check-boxes below and indicute in the right column the number of euch type of declaration): declarations

D Box No. VIIT (i} Declaration as to the identity of the inventor

[ BoxNo. viti i) Declaration as to the applicant’s emitlement, as at the international filing
date, 0 apply for and be granted a patent

D Box No. VIII (iii) Declasation as to the applicant’s entitlement, as at the international filing
date, w claii the prioricy of the carlier application .

[ BoxNe. VI (iv) Declaration of inventorship (only for the purposes of the designatiun of Lhe
United Stales of America)

D Box Nn, VIIT (v} Declaration as to non-prejudicial disclosures or exeeptions 1o lack of novelly

Form PCT/RO/101 {second shect) (April 2006) See Notes to the request form

W



Box No. IX CHECK LIST; LANGUAGE OF TTLING

This internationa application contatns: This in2iiional application Is aceompanied by the following Number
(2) on paper, ihe following number of itcrn(s) {mwrk the applicable cleck-hoves below amd indicare in of ilems

sheots: rFight cohimm the number of cach iteng):

request (includin L D) e calowlation sheet . 1

declmt!cm :illDC‘E) : 4 2. M original sepamtc power of altomey : 1

g:ﬁ’g&"ﬂ;ﬁ;‘ggg;‘a 3. [ original generat power of ettorney

tal%es telated theysto) . 23 | 4. {1 copy of geacrol power of aitomey, reference nymber,

claims . 5 )

shsmact : 4 | 5 [ staloment explaining lack of signatie

drewings . 3| 6 ] pri&z&il document(s) idemtilied m Box Mo. VT us

[ . L1371 11

Sul-tuta) "“rmb" ofsheets 36 7. 3 translation of internatgnal application Lo

seguenee histing : FEAgUAEER o ot et e e e m e

tablcs refated thereio : - 5. [0 scparste indicalions concerning depositod microorganism

(or ok, actunl reemler of other biological material

ﬁﬁfﬁﬁfﬁ;&m 9.0 scquence ligting in clectronic foren

Rled in elacironic form: findicale typa and number of carrient)

“Sou 1o} Detung I m 0O cn];itysubmimd fier the purpyscs of infcrnatiosn) search under

. 48 Rule L3rer oply [and notaa partof the intermalional applicaiion) :
Tulal aumber of sheets : i 0 fﬁf whe!l,._g Cﬁm&—bﬂ?i: it wwf‘]@] . ”iﬂkgfm laft column)
additiona) copies includiny, wheys applicable, the cony for the
(b) Ee::]t]?;i L“U?I(irj{r{ﬁniu form purposcs of internatonal s:archund?zr Rule 13zer
) O sequence Listing ity T together with relevant statcment as o the identity of e copy or

(i) O] erles reloted thoreto copies wilh the sequence listing menlioned inleft colir

() CJ also In electronte form- 10, £] tables im electronlc fonn refated 1w sequonce Tsting

[indicale fype and number of carrery,

(Sectian R {aHil)) 9 O h |

: P . (t copy submilied Tor the purposes of imtethational search wider
{'1.} E] sequeace 1|s:!mg Section ROZ{(b-graarer’y onby (and nol us part of the international
(i3 £ tablos selated thevels applivation) } :
Type and number of curriers (diskene, "y O fordy whers check-fox (R or (GIE s merked B e column)
CE=ROM, CI-R, orother) on which are acl!gl}r'imml eines in:!ud'i]ng,whme applicable, the copy far the
comének (he . purposes of international search under Seotion 802{b-grater)
O] sequemce hsting: ... ..oooviaen . {iify [ together with relevant statcncnt 4s to the identity of the copy o¢
[1 tables colated therewa: . ... ..., copies with Lhe tables mentioned i 12ft column :
rﬂd{ﬁpf[q! copies 1o be indiceted uader il m wher (?pecij'); Jrgnsmiital Lellar & PoaliCard ... PR

trems Fiii) andor SOL), I right colwmnt

Figure of Uk drav inys which " Langusgs of filing of the

should acenmpuny the abstragt: imernational application: English

Ty Vo, X SIGNATURE OF APPLICANT, AGENT OR COMMON HEFRESENTATIVE
Mt 1o ekt tigaturs, indicris i mmne of the perean (gafig wafl e copecuty in whigh the persor o iyns (f soh capasty b A olnions jrenr reading die g,

Teld?, S

Todd E. Garabedian, Ph.D., Reg. No. 39,197
Agent

i Fot revesving Office use only

. Date ot aclual receipt af the pugported 7. Deawings,
mternational application:
D received:

3, Corrected date of actual recsipd due Lo [ator bt
timely reeaived papers ur drawings completing
the purpotted inleandtiunal spplication:

4. Date of fimoly recetps of the reguirey| D het regeived:
corrcchicns under PCT Article T1E2):

5. Intemabonal Scarching Autlwnty ) 0. D Transminal of seacch copy delayed
(if baro of mole are compelent),  [RA until seazch dee is puid

For intemational Byrcau use cnly

Date of jeeeipl nf the record copy
ty the Infernational Bureaw:

Tortm PCT/RO/LQ] flast sheel) { Apnl 2006) Seg Marar o the vaquest farm




- ! S R A7 .5 (R
J F . SN’ 10/405,388 & SN 10/783,210 ' -

. - Brigard « Castro R :
BOGOTA -'COLOMBIA

PODER . : POWER OF ATTORNEY

Yo (nosotros) ARCH CHEMICALS, INC. | (We) ARCH CHEMICALS, INC
. -

domiclilado(s) en 501 Merttt'7, P.O. Box 5204, Norwalk domiciled In 601 Merritt 7, P.O. Box &2 BN
Connetlcut 08@{:6—5204, Egtados Unidos do América Conneclicut 08858-5204, United States of Amartca.Nmm -

Nombro(amos) a: JUAN PABLO CADENA SARMIENTO y/o  Hareby appoints JUAN PABLO-CAD

BEATRIZ® JARAMILLO y/o CARLOS H. PALAC)I(/O andior BEATRIZ JARAMILLO and!Eo’:A cs‘“‘m,“f,'i”,ﬁ,’
EASTMAN yo HECTOR GOMEZ MEJA, de Bogots, PALACIO EASTMAN and/or HECTOR GOMEZ MEJLA, of

Colombla, apocderades verdaderos y legales con poder Bogols, Colomblg, my (our) true and lawful sttomeys with

especial, amplio y suficlénte, 'para recabar da las oficines y specigd, ample and sufficient power to. obtairr fram tho* -
autoridedes colomblanes administratives, judiclales .y de ~ Colomblan administrative, judicial and police offioes and

policia, en oualquler Instericia o recureo, la obtanolén de authorites,! In- any: Instance, priviieges of patents of
patentes de Invepcldn, reglstros de marces, dimeficas - INvention, registration of trademerke, industrial designe and
ndusiriales, modslos de- utiided, depésitos de nombres utiiity modele; ' reglstrtion - ©f commercial names and’
comerciales y ensefas, regiatios de derechos de auter y ~ ©Mblems, ragistration of copyright end ocontracts related
contratos sobre los mMmismos, -obtentidn do certificados de  ° thereto, certificatas of oblaliners of vagsetabley varaties, as
obtontor de varladades vegatales, as! como sus prorroges, weli a3 extensions. renewals and recorde! of essignments
renovacionss, ancimciones de raspeso, camblos de nombre end changes of namae and domiclie ralatad to the ebove; to
y/o domicliio; elaborar, tremitar y reglstier contrates de prepare, prosacute and register lloenses of any kind; to act
licencie y livencias de cualesquiera clases; Intervenir como as plaintiff or defendant in any instance or recourse, and
demandante o como damandado en cualquler instancla y before gny Judge, corporation, public officlal or authortty in
recurso ante cusiquier juez, corporacien, funclonarlo.piblico  Judiolal, edministrative and police actione, such as:
o autoridad on scclones judiciales, mdministrativas'y da  ©PPosiions to the registration of trademaerke; caduciy,
policia tales como: oposiciones al reglstror de marcas; cancellation and nullity actions; claim actions datived from
sociones de ceducidad, cancelsclén y nulidad: ecciones e obialning or expioftation of licenses. action of unfair
relvindicatoring, ecclones derivagdas de lo obtenclén o competiion: criminal procoedings. actions for paymant of
explotacién de licenclas; acdionss de competencia desleal; damages: clalms or observations on patent epplications,
demandas penales; acclohes de. Indemnizacion de madsls, industrial designs and utllity modals; in the axerclise
perjuicios, reciamos y observecionds a solicludes de  Of prevonive measures end In other actions or simiar
patentas, discfics Industriales, modelos de utiided, en ef  Proceodings, .
gjercide de medidas cautelares vy en otres scclones © ' <

;7 medides similares.

A este ofecio. lo(s) faculto(amos) pere elevar solicitudes, To that effest they horeby empowered to fils epplications,
formutar dJdescripalones, enmiondas, protestas, formulate desoriptions, amendmants, protoats, doglarations,

 declarasciones,  oposididnes, 'cencelaciones, nulidades, ‘oppositions, cancelations, nullities, appeals end claims; to -
apelBciones y rocleamos:’ pagar Impuestos, cuoiws y pay taxes, quotns ‘end assassimanis prosoribed by kaw,
grovimenes preacritcs por la loy; renunciar o dselatir & renounce or walve the rights granted or in the proceas of
derachos concadidos ¢ en curse de concesién; recibir teda grenting; to recelve all kinds of documants and veluablos,
clase de documentas: y valores, dando e descargo giving the respactive releaae of racelpt, end. In ganeral, to
reapectivo, y, en general, para dar ante dichas autoridades take before sald authorilles the necsasary steps to.such
todos loa poscs heceeerios al efecto indicado y tomar todas effect, and any measures that they may deem parinent o
tas medidas que creysren aonducentes al resguardo de mis the safaguard of my (our) Interest{s) with &il e other
{nuestros interases), con todas lag domas facultades legales necoasary logel powsrs,

© pecesarisg. .

Este poder comprende la faculted do ratificar o confirmar en This power Ingludes the faoulty to ratify or confinm desist,
mi (nuestro) nombre ko actuado ael como Ia facullad de seltle and compromize on my (our) behalf, and 1o vubstiute
desistir, transigir, compromaeter, y la do sustitulrio en todo o this power In whole or In part and to rovoke substitutions. At
en parte y rovocar sustiiuconés. Asimiamo nombro(amos) the same time | {(We) heraby appoints JUAN 'PABLO
a: JUAN PABLD GADENA SARMIENTC y/o BEATRIZ CADENA SARMIENTO and/or BEATRIZ JARAMILLO
JARAMILLO y/o CARLOS H. PALACIO EASTMAN Yo and/or CARLOS H. PALACIO EASTMAN and/or HECTOR
HECTOR GOMEZ MEJLA, domicliiado(s) en la Carrera 7 GOMEZ MEJIA, domliciled In Carera 7. No. 16-58, Piso 8,
No. 18-88 Piso 0,.mis (Ruedtros) apoderados en Colombla, my (our) ‘attomey(s) n fact, with powers to roosihve
con facultades para recblr notlificeciones y dssignar notliflcations and 1o designate judiclal and extrsjudicisl
-apodarados judiciaies o extrgludiciales. . attomeys. .

e “torgado y firnado en - s : : , _
- - ) Granted and gi@ed in Norwalk, Connecticut, U.S.A.

_hoy de de 200 . :
' - ./ 0; .
this da of 2005
Fima —;L Y f/:./l_
Nombre ' : R - ) ARCH CHEMICALS, INC.
Cargo ' - Signature -

."‘h

N o r Lo SR A

) Pl

oV DR e )
Sy, Wl & AT el

YAV P TN e v
‘Ge?_'u‘\'f&a.“ 6” . o ,r;
(#'%}\;jt'?y »E\& v L _:‘.‘ 3



APOSTILLE

(Convention de Lu Haye du 5 octobrc 1961)

t. Country: The United States of America
THIS PUBLIC DOCUMENT
2. has been signed by NANCY Q. STEVENS

3. acling in the capacity of NOTARY PY BLIC

4. in the State of Connecticut {or the term of June 21, 2001 to June 30, 2006

CERTIFIED

5. at Hartford, Connecticut : 6. on October 13, 2005
7. by SUSAN BYSIEWICZ Secretary of the State of Connecticut
8. Number : 2005-12690

9. Seal :

10. S1 gn‘aturc

7 2
PN Ledan— ﬁi_‘_:)// a«ua/ac;)
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Secrctary of the Stale




COLOMBIA
KR! PAUL J. CRANEY  Certify:

That ARCH CHEMICALS, INC.

is a Corporation duly organized and legally
existing under the laws of the Commnwealth
of Virginia, U.S.A.

That the domicile of said Corporation
is 501 Merritt 7
P.0Q. Box 5204
Norwalk, Connecticut 06856-~5204
U.S.A,.

I, further certify that I am duly authorized to.
sign the forgoing instrument in the name of said
corporation and that the purposes for which said
instrument 1is granted are within the scope of the
objects or activities of said corporation,

in accordance with the Articles of Amendment &
Restatement of the Articles of Incorporation,
issued in the City of Richmond, Vlrginia, U.S.A.
and filed February 3, 1999,

Signed in Norwalk, Connecticut, U.S.A.
Dated: 4L Pl . . 2005
rd ’

Executive Vice Pres

STATE OF ‘CONNECTICUT )

COUNTY OF FAIRFIELD )

On this 4"  day (rAtatr s ) , 2005, before me a-

Notary Public in and for sald County and State, personally .

appeared PAUL J. CRANEY, who acknowledged himself to be the
Executive Vice President of ARCH CHEMICALS, INC., and that he as
'such’ Executive Vice President, being authorized so to do,
exacuted the foregoing instrument for. the purposes therein

contained, by signing. the name of the corporation by himself as
Executive Vice President.

In witness whereof I hersunto set my hand.

Tlaney O Eiercn,

Notarx7Public

Seal: - My Commission Expires: 9{,1

\83888888\710\65142.1
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TRADUCCION AL ESPANOL del Documento de Poder otorgado por ARCH
CHEMICALS, INC. domiciliada en 501 Meritt 7, Norwalk, Connecticut,
Estados Unidos de América. -

APOSTILLA
(Convencién de La Haya del’5 de Octubre de 1961)

1. Pais: Estados Unidos de América

ESTE DOCUMENTO PUBLICO

2. ha sido firmado por NANCY O. STEVENS

3. actuando en capacidad de NOTARIO PUBLICO

4. en el Estado de Connecticut por el término de junio 21 de 2001 a junio 30
de 2006

CERTIFICADO

5. en Hartford, Connecticut 6. en octubre 6 de 2005

7. por SUSAN BYSIEWICZ, Secretaria del Estado de Connecticut
Numero: 2005-126990
9. Sello:

10. "Firma

(Firma)

Secretario de Estado




.,

Yo, PAUL J. CRANEY _ certifico:

Que ARCH CHEMICALS, INC.

Es una corporacién debidamente organizada y legaimente
existente bajo las leyes de la Mancomunidad:

de Virginia, Estados Unidos de América.

Que el domicilio de dicha carporacién
es 501 Merritt 7
Casilla Postal 5204
Norwalk, Connecticut 06856-5204
Estados Unidos de América

Certifico ademas que estoy debidamente autorizado para

firmar el documento anterior en nombre de dicha

corporacion y que los propésitos para los cuales se

concede dicho documento estan dentro del alcance de los

objetos o actividades de dicha corporacion,

de acuerdo con los Articulos de Enmienda &

Restablecimiento de los Articulos de Incorporacion,

emitidos en la ciudad de Richmond, Virginia, Estados Unidos de América
y presentados el 3 de febrero de 1999.

Firmado en Norwalk, Connecticut, Estados Unidos de América
Fechado: 4 de octubre de 2005

__(Firma)
Paul J. Craney
Vicepresidente Ejecutivo.

ESTADO DE CONNECTICUT )

: )
CONDADO DE FAIRFIELD )

Este 4 de octubre de 2005, ante mi un Notario Piblico en y para dicho
Condado y Estado, personalmente apareciéc PAUL J. CRANEY, quien
reconocio ser el Vicepresidente Ejecutivo de ARCH CHEMICALS, INC., y que
el como tal Vicepresidente Ejecutivo, estando autorizado ara hacerlo, ejecuté
el instrumento anterior para los propdsitos alli contenidos, firmando a nombre

de la corporacion por si mismo coma Vicepresidente Ejecutivo.

En testimonio de lo cua! he puesto mi firma

(Firma)

Notario Publico

Sello: Mi comision expira: Junio 30 de 2006




