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Composition and method for treating and/or preventing bio-
logical contamination using a biocide composition compris-
ing at least one quaternary ammonium compound and urea.
Themethod includes drying urea, and thereafter combining at
least one quaternary ammonium compound and urea and may
produce a potent biocide composition that 1s stable and able to
chemically treat biological contamination in a variety of dii-
ficult to reach locations. Uses of the composition are also
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BIOCIDE COMPOSITIONS COMPRISING
QUATERNARY AMMONIUM AND UREA AND
METHODS FOR THEIR USE

CROSS RELATED APPLICATION

[0001] The present application claims priority under 35
U.S.C. §119(e) to U.S. Provisional Application Ser. No.
61/061,266, filed on Jun. 13, 2008, the disclosure of which 1s

hereby incorporated by reference 1n 1ts entirety.

TECHNICAL FIELD

[0002] The present application relates generally to biocide
compositions, and more particularly relates to biocide com-
positions including quaternary ammonium and urea.

BACKGROUND OF THE INVENTION

[0003] Biological contamination by pathogens such as bac-
teria, fungus, algae and viruses may cause significant prob-
lems 1n a variety of products and processes. Unfortunately,
the locations and conditions 1n which biological contamina-
tion occurs may create obstacles to treating the contamina-
tion. For example, contamination may occur (1) at tempera-
tures at which traditional biocides are unstable; (2) in
locations such as crevices, pockets, and pores that are too
difficult to reach with traditional biocides; (3) 1n products
such as a food that are not permitted to come 1n direct contact
with traditional biocides; and (4) 1n the presence of organic
matter that may destroy or breakdown the effectiveness of
traditional biocides.

[0004] It would therefore be desirable to provide biocide
compositions and methods of treating pathogens that over-
come one or more of these limitations. The compositions and
methods may be inexpensive, may require low levels of non-
toxic biocide, may be stable and effective at high and low
application temperatures, may have enhanced wetting prop-
erties, may provide eflective treatment over a wide range of
pH, and/or may provide efiective treatment 1n a wide variety
of products and processes.

SUMMARY OF THE INVENTION

[0005] The present application thus provides improved
methods for preparing biocide compositions and improved
methods for treating and/or preventing biological contamina-
tion using a biocide composition comprising at least one
quaternary ammonium compound and urea. In accordance
with an embodiment of this invention, 1t has now been dis-
covered that drying urea, and thereafter combining at least
one quaternary ammomum compound and urea may produce
a potent biocide composition that 1s stable at high temperature
and able to chemically treat biological contamination 1n a
variety of difficult to reach locations. As used herein, stable
means the biocide remains effective as a biocide with sub-
stantially the same potency as when first made and the biocide
components do not substantially separate from one another.

DETAILED DESCRIPTION OF EMBODIMENTS

The Biocide Composition

[0006] The biocide compositions described herein are use-
tul 1n treating and/or preventing many types ol biological
contamination. Non-limiting examples of contamination
suitable for treating and/or treating include bacteria, fungus,
algae and viruses. In an embodiment, the biocide composition
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may comprise urea and a quaternary ammonium compound.
In another embodiment, the biocide composition may com-
prise urea and a plurality of quaternary ammonium com-
pounds.

[0007] Urea has a chemical formula of (NH,),CO. In an
embodiment, the biocide composition comprises urea that 1s
substantially free of impurities. In a particular embodiment,
the biocide composition comprises urea that 1s pharmaceuti-
cal grade.

[0008] Quaternary ammonium compounds, also known as
“quats,” are alkyl dimethyl benzyl ammonium chlorides.
Quats have a structure in which a nitrogen atom (N) 1s
covalently bonded to two methyl groups (CH;), one benzyl
group (CH,C H;), and one alkyl chain (R) to form a posi-
tively charged cation that may be stabilized by a negatively
charged chlorine (Cl)10on. According to an embodiment of the
present invention, in a dry form, the biocide composition may
be stabilized and non-1onic or neutral due to the association of
the quat cation with the chlorine 1on. When the biocide com-
position 1s diluted in water, the chlorine molecule may detach
from the anion.

[0009] Ina preferred embodiment, the quat has the follow-
ing structure:

[0010] Thealkylchain(R)mayhave alength inthe range of
about eight carbons (C.H,,) to about eighteen carbons
(C,sHs~). Non-limiting examples of suitable alkyl chains
nclude CgH,,, CoHyo, CioHyy, €y Has, C5Has, C3H,s,
C,,.H-o, C,-Hy,,C,Hs;, C,-H; <, and C, H;-. Ina particular
embodiment, the biocide composition comprises a quater-
nary ammonium compound in which the alkyl chains have a
chain length that 1s substantially identical in each of the quat
molecules. In another embodiment, the biocide composition
comprises one or more quaternary ammonium compounds 1n

which the length of the alkyl chain varies between the quat
molecules.

[0011] In an embodiment of this invention, the quat/urea
biocide composition comprises one or more quaternary
ammonium compounds 1n which the alkyl chain has a length
in the range of about 12 carbons to about 18 carbons. For
example, according to an embodiment, about 50 to about
100% by weight of the one or more quaternary ammonium
compounds present 1n the quat/urea biocide composition
have an alkyl chain has a length in the range of about 12
carbons to about 18 carbons. According to another embodi-
ment, about 50 to about 100% by weight of the one or more
quaternary ammomum compounds present in the quat/urea
biocide composition have an alkyl chain has a length in the
range of about 14 carbons to about 16 carbons. Furthermore,
according to a certain embodiment, 60% by weight of the one
or more quaternary ammonium compounds present in the
quat/urea biocide composition have a C,H,; alkyl chain,
30% by weight of the one or more quaternary ammonium
compounds present 1n the quat/urea biocide composition
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have a C, ,H,, alkyl chain, 5% by weight of the one or more
quaternary ammonium compounds present in the quat/urea
biocide composition have a C, ,H, - alkyl chain, and 5% by
weight of the one or more quaternary ammonium compounds
present 1n the quat/urea biocide composition have a C, ;H,,

alkyl chain.

[0012] Furthermore, according to certain embodiments of
the present mvention, the quat/urea biocide composition 1s

substantially dry when made and while stored so that the
quat/urea biocide composition remains stable and non-ionic
or neutral due to the association of the quat cation with the
chlorine 10on. Thus, according to certain embodiments of the
present invention, the quat/urea biocide composition com-
prises water 1n an amount no more than about 3% by weight
of the quat/urea biocide composition, or no more than about
2% by weight of the quat/urea biocide composition, or no
more than about 1% by weight of the quat/urea biocide com-
position. As will be explained in more detail below 1n the
description of certain embodiments for making the biocide
composition, the one or more quats and urea are dried before
they are mixed together and the one or more quats and urea are
combined 1n a manner and in a weight ratio so that the urea
and the one or more quats may bind into a single product, the
urca may become chelated, and/or the one or more quats may
become encapsulated 1n the urea, the biocide composition
may be stabilized and non-1onic or neutral due to the associa-
tion of the quat cation with the chlorine 10n, and the orienta-
tion of the biocide at interfaces may be substantially perfect
so the biocide composition may impart a substantially
reduced surtace tension to water when added to water to form
an aqueous solution. According to certain embodiments, the
one or more quats and urea are present in the biocide compo-
sition 1n amounts based on a weight ratio of the one or more
quats to urea from about 10:90 to about 90:10, or from about
20:80 to about 60:40, or from about 30:70 to about 50:50, or
a weight ratio of about 40:60.

Method of Making the Biocide Composition

[0013] According to an embodiment of this ivention, a
method of making the biocide composition may comprise the
steps of drying the urea and then combining the one or more
quats and the urea to form a biocide composition. According
to another embodiment of this invention, a method of making,
the biocide composition may comprise the steps of drying the
one or more quats and urea and then combining the one or
more quats and the urea to form a biocide composition.
According to an embodiment, the method also may include
removing solvent from the combined quat and urea compo-
sition and/or granulating the composition.

[0014] According to an embodiment, the step of drying the
one or more quats and urea may include separately drying the
one or more quats and urea. In a particular embodiment, the
urea 1s heated to a temperature in a range from about 80 to
about 120° C., or about 90 to about 110° C., or to a tempera-
ture of about 100° C., and, separately from the urea, the one or
more quats are gradually heated to a temperature of up to
about 50° C., or to a temperature from about 30 to about 40°
C. Thus, according to an embodiment, the one or more quats
may be heated over a period of about 30 to about 120 minutes
while gradually increasing the temperature at a rate of about
0.2 to about 1.5° C. per minute. As a result of the gradual
heating, the one or more quats may be substantially dried
without affected the stability of the quat molecules.
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[0015] According to a particular embodiment, the drying of
quats may take place at a very low level of humidity. Alter-
natrvely, if humidity level 1s above about 10%, the drying
treatment may take place after a step of adding organic sol-
vent to the quats. In other words, an organic solvent may be
added to the one or more quats before heating the one or more
quats. According to particular embodiments, the organic sol-
vent may include an alcohol, glycol, ketone, or combinations
thereof. In a particular embodiment, the organic solvent com-
prises ethylene glycol, acetone, methanol, 1sopropanol, glyc-
erines or combinations thereof. According to certain embodi-
ments, the ratio of the amount of organic solvent to the
amount of quats may be in a range from about 1:2 to about 1:4
by weight or about 1:3 by weight. According to an embodi-
ment, the one or more quats may be dried under a vacuum.
Suitable sources of heat for heating the one or more quats may
include a variety of sources known to those skilled 1n the art.
According to one embodiment, the urea may be heated by
light such as emitted by heating lamps.

[0016] According to an embodiment, the step of drying the
urea comprises drying the urea until the urea comprises water
in an amount no more than 10% by weight of the urea, or no
more than 3% by weight of the urea, or no more than 1% by
weilght of the urea. According to an embodiment, the step of
drying the one or more quats comprises drying the one or
more quats until the one or more quats comprises water 1n an
amount no more than 3% by weight of the one or more quats,
or no more than 0.5% by weight of the one or more quats, no
more than 0.2% by weight of the one or more quats.

[0017] The step of combining the one or more quats and
urea may comprise essentially any method known 1n the art.
In a particular embodiment, the method comprises spraying
the one or more quats onto or over the urea and then mixing
the one or more quats into the urea. As a result of the high
temperatures and low percentage of water 1n the one or more
quats and urea, the quats may be quickly absorbed in the urea
to create a paste. In an embodiment of this invention, the one
or more quats may be added to the urea gradually while
mixing with the urea or by adding one portion of the one or
more quats after another to the urea while mixing the quats
into the urea after each portion of the one ore more quats 1s
added to the urea. In a certain embodiment, after the one or
more quats have been combined with the urea, the composi-
tion may be further dried so as to remove any solvents present
in the composition. According to a particular embodiment,
the one or more quats and urea are mixed substantially homo-
geneously throughout the biocide composition.

[0018] According to a particular embodiment, the method
of obtaining the composition may further include granulating
the composition. The step of granulating the quat and urea
biocide composition may comprise essentially any method
known 1n the art. In a particular embodiment, the biocide
composition 1s granulated by forcing the composition
through a screen.

[0019] In accordance with a certain embodiment of the
present invention, the quat/urea biocide composition may be
packaged in a substantially water vapor impermeable pack-
aging so that the biocide composition stays dry and stable
until used. Examples of suitable water vapor barrier packag-
ing such as metal foils and polymer laminates are well known.
One such embodiment, for example comprises a co-extruded
polyolefin and EVOH laminate.

[0020] The composition and/or method of obtaining the
biocide may have a substantial effect on the properties of the
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resulting composition. The composition and/or method may
cause the urea and the one or more quats to bind 1nto a single
product, the urea to become chelated, and/or the one or more
quats to become encapsulated 1n the urea. Although the exact
mechanism by which this enhances the composition 1s
unknown, it 1s believed that the treatment may (1) increase the
stability and shelf-life of the biocide; (2) increase the tem-
perature stability of the biocide; (3) increase the pH range in
which the biocide 1s stable; (4) increase the stability of the
biocide 1n the presence of organic matter; (5) increase the
ability of the biocide to reduce surface tension 1n aqueous
environments; and/or (6) leave a film on a treated surface for
residual biocidal effect. In a particular embodiment, the bio-
cide may be stored 1n stable condition for up to five years 1n a
dry state or up to one year while dissolved 1n a liquid.

[0021] According to an embodiment, the quat/urea biocide
may be added to water to form an aqueous solution. The
amount of the quat/urea biocide present 1n the aqueous solu-
tion may vary depending on the intended application, but
generally 1s present in the aqueous solution 1n an amount from
about 0.001 to about 2% by weight of the aqueous solution or
about 0.01 to about 2% by weight of the aqueous solution, or
about 0.1 to about 2% by weight of the aqueous solution, or
about 0.5 to about 1% by weight of the aqueous solution.
According to an embodiment, an aqueous solution compris-
ing the quat/urea biocide may have a surface tension which 1s
less than about 90% of the surface tension of water, or less
than about 75% that of water, or less than about 60% that of
water or less than about 56% that of water. In other words,
according to an embodiment, an aqueous solution comprising
the quat/urea biocide may have a surface tension less than
about 65 dynes/cm”, less than about 54 dynes/cm?, less than
about 42 dynes/cm?®, or less than about 40 dynes/cm?”.
According to an embodiment, an aqueous solution of the
quat/urea biocide may have a surface tension from about 39 to
about 64 dynes/cm”, or from about 39 to about 54 dynes/cm”,
or from about 39 to about 42 dynes/cm”.

[0022] Table 1 below presents a correlation between con-
centration ol a quat/urea biocide in aqueous solution to sur-
face tension of the solution and between concentration of
quats 1n the aqueous solution to surface tension of the solu-
tion. The quat/urea biocide used to generate the data 1n Table
1 comprised 60% by weight urea and 40% by weight quater-

nary ammonium compounds 1n which 60% of the alkyl chains
are C, ,H,o, 30% of the alkyl chains are C, ;H;;, 5% of the

alkyl chains are C,.H,-, and 3% of the alkyl chains are
ClBHBT'

TABLE 1
Concentration % by Surface Tension %
PPM Quats weight quat/urea biocide Dynes/cm?2 of Reduction
0 Water 71.7 0.00
4 0.001 64 10.74
40 0.01 53.5 25.38
400 0.1 42 41.42
2000 0.5 40 44.21
4000 1 39 45.61
8000 2 40.5 43.51

[0023] According to embodiments of this invention, the
proportions of the one or more quats and the urea in the
biocide composition and the drying and mixing parameters of
the quat/urea biocide and the amount of quat/urea biocide
added to water to form an aqueous solution are balanced such
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that the surface tension of the aqueous biocide solution 1s
suificiently less than that of water so that the aqueous biocide
solution 1s very dispersible on surfaces of articles to be treated
with the aqueous biocide solution. These factors may vary
within the ranges described herein to achieve the desirable
balance when quats having different alkyl chain lengths are
used.

[0024] According to an embodiment, the quat/urea biocide
may be stable at pH levels in the range from about 3 to 11 and
at temperatures of from about -3° C. to about 100° C., or from
about 15° C. to about 100° C., or from about 15° C. to about
80° C., or from about 60° C. to about 80° C.

General Biocidal Treatment

[0025] According to embodiments of this invention, quat/
urea compositions may be used to disinfect a variety of
articles or environments. The concentration and frequency of
application may vary from one application to another. A
drawback of quats, however, 1s that they are not stable in the
presence of heat, and even at temperatures below 50° C., tend
to break down and lose their biocidal properties.

[0026] Thus, according to an embodiment of this invention,
a method for treating an area with a biocide comprises apply-
ing a quat/urea biocide as described hereinabove to an article
or environment. According to a certain embodiment the
method of applying the biocide may comprise applying the
quat/urea biocide 1n an aqueous solution such as 1s described
hereimnabove. In particular embodiments, the quat/urea bio-
cide 1s heat resistant and 1s stable at higher temperatures and,
therefore, the method may include applying the quat/urea
biocide at application temperatures up to about 100° C., or
from about 15° C. to about 100° C., or from about 40° C. to
about 100° C., or from about 60° C. to about 100° C., or from
about 80° C. to about 100° C. Theretfore, according to par-
ticular embodiments, the one or more quats are present in the
aqueous solution 1n a concentration 1n a range of about 0.3
ppm to about 20000 ppm, or about 1 ppm to about 10000 ppm,
or about 4 ppm to about 8000 ppm, or about 40 ppm to about
8000 ppm, or about 400 ppm to about 8000 ppm, or about
2000 ppm to about 4000 ppm. According to embodiments of
this mvention, methods of applying the biocide include but
are not limited to immersion, spraying, fogging, drenching, or
fumigation with an aqueous solution of the biocide or distrib-
uting the biocide 1n dry particulate form.

Method of Treating Chicken Carcasses with the Biocide
Composition

[0027] Generally described, chickens may be processed 1n
an automated system while hanging from shackles on a con-
veyor. In particular, the shackled birds may be stunned,
slaughtered, bled, scalded to loosen the feathers, plucked,
eviscerated, chilled, and then removed from the conveyor for
butchering and packaging.

[0028] Unifortunately, the hot scalding may open pores on
the skin and loosen the flesh so as to allow pathogens to
penetrate the carcass. Furthermore, the chilling may close the
pores and tighten the flesh so as to trap the pathogens within
the carcass. It therefore would be desirable to provide a
method of treating pathogens 1n chicken carcasses at the high
temperatures of the scalding and in the small crevices within
the carcass. The methods may be inexpensive, may require
low levels of non-toxic biocide, and/or may provide effective
treatment of carcasses in the presence of high levels of
organic material.
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[0029] It has now been discovered that the quat/urea bio-
cide compositions of the present application may be used
during the processing ol chicken carcasses. Due to the
method of obtaining the biocide, the biocide may effectively
treat pathogens in the presence of high levels of organic
contamination, at high temperatures, and/or in a varniety of
difficult to reach locations. Furthermore, the method of treat-
ing the carcasses may remove pathogens from the chickens,
prevent spoilage of the chicken carcasses, and extend the
shelf life of the processed chicken.

[0030] The method may include the step of applying a hot
aqueous biocide solution to a chicken carcass, the hot aque-
ous biocide solution comprising a quat/urea biocide as
described hereinabove and scalding water. According to
embodiments of this imnvention, the biocide composition may
comprise urea and quaternary ammonium as described above,
and the biocide composition may be obtained using the meth-
ods described above. According to embodiments, the scald-
ing water may have a temperature from about 40 to about 80°
C. Surprisingly, despite that fact that the biocide composition
comprises quaternary ammonium, 1t may remain stable in the
hot scalding water. Furthermore, the quat/urea biocide may
reduce the surface tension of the hot scalding water as
explained hereinabove so as to penetrate the pores and crev-
ices of the chicken carcass.

[0031] According to particular embodiments, the quat/urea
biocide composition 1s present in the hot aqueous biocide
solution 1 an amount from about 0.0025 to about 0.3% by
weight of the aqueous solution or about 0.01 to about 0.3% by
weight of the aqueous solution, or about 0.0625 to about
0.125% by weight of the aqueous solution, or about 0.0125 to
about 0.05% by weight of the aqueous solution or 1n an
amount of about 0.025% by weight of the aqueous solution.
Therefore, according to particular embodiments, the one or
more quats are present 1n the aqueous solution 1n a concen-
tration 1n arange of about 10 ppm to about 1200 ppm, or about
25 ppm to about 500 ppm, or about 50 ppm to about 200 ppm,
or 1n an amount of about 100 ppm.

[0032] The application of the hot aqueous biocide solution
may clean the carcass and loosen the feathers, and the biocide
in the hot biocide aqueous solution may destroy the pathogen
on the carcass. The step of applying the hot aqueous biocide
solution may comprise spraying or blasting the hot aqueous
biocide solution onto the chicken carcass. Alternatively, the
step of applying the hot aqueous biocide solution may com-
prise immersing the chicken carcass into the hot aqueous
biocide solution.

[0033] Inaparticular embodiment, the step of applying the
hot aqueous biocide solution comprises i1mmersing the
chicken carcass into the solution while suspended from a
conveyor. The conveyor may move the carcass through the
solution, and a pump may move the solution 1n a direction that
1s countercurrent to the movement of the carcass.

USE

Disinfection of areas

Disinfection of

equipment and surfaces

Disinfection of boots

by immersion

Dec. 17, 2009

[0034] According to particular embodiments, the tempera-
ture of the hot aqueous biocide solution when applied to the
chicken carcasses 1s 1n a range of about40° C. to about 80° C.,
or about 50° C. to about 80° C., or about 60° C. to about 70°
C., or1s about 65° C. Furthermore, the pH of the mixture may
be 1n a range of about 3 to about 11, and/or hardness of the
water may be up to about 850 ppm CaCO; or up to about 550
ppm CaCQOs,.

[0035] According to a certain embodiment of this mven-
tion, a method for disinfecting chicken carcasses comprises
applying an aqueous solution of the quat/urea biocide com-
prising quats 1 an amount of about 800 ppm to a poultry
slaughter plant environment by fogging the environment once
or twice per day, applying an aqueous solution of the quat/
urea biocide comprising quats 1n an amount of about 200 ppm
to food contact surfaces such as grinders, mixers, blenders,
choppers, piping conveyers, tables, workstations, tanks, tubs,
barrels, tote boxes, smoke sticks, hooks, and the like, by
spraying or immersion, applying an aqueous solution of the
quat/urea biocide comprising quats 1n an amount of about 400
ppm to non-food contact surfaces such as walls, columns,
tfloors, ceiling light fixtures, ducts, sinks, trash barrels, drums,
non-processing machinery, and the like, by spraying or
immersion, applying an aqueous solution of the quat/urea
biocide comprising quats 1n an amount of about 400 ppm to
boots, gloves, uniforms, and the like, by spraying or immer-
s10n, scalding chicken carcasses with a hot aqueous solution
of the quat/urea biocide at a temperature of about 63° C.
comprising quats 1n an amount of about 15 ppm, washing the
chicken carcasses after further the chicken with a hot aqueous
solution of the quat/urea biocide at a temperature of about 65°
C. comprising quats 1n an amount of 50 ppm, chilling the
poultry carcasses 1n an aqueous solution of the quat/urea
biocide comprising quats 1 an amount of about 50 ppm,
storing the chicken carcasses in cooled rooms disinfected
with an aqueous solution of the quat/urea biocide comprising
quats in an amount of about 800 ppm, and shipping the
disinfected packaged chicken carcasses in transportation
vehicles disinfected by an aqueous solution of the quat/urea
biocide comprising quats 1n an amount of about 400 ppm by
spraying such vehicles.

[0036] Methods of applying the quat/urea biocide to
chicken carcasses in chicken slaughter plants according to
certain embodiments of the present invention are set forth 1n
Table 2. The application information in Table 2 1s for a quat/
urea biocide comprising 60% by weight urea and 40% by

welght quaternary ammonium compounds in which 60% of
the alkyl chains are C,,H,,, 30% of the alkyl chains are
C,Hss, 5% of the alkyl chains are C,,H,-, and 5% of the
alkyl chains are C, ;H-. The quat/urea biocide 1s mixed with
water and applied as an aqueous solution. Concentration
means amount of quat/urea biocide 1n the aqueous solution in
grams per liter.

TABLE 2
DOSE APPLICATION NOTE
2 g/ fogging approximately 8 cc/m?
1 g/L spray approximately 1 liter
of solution for 15
square meters
1 g/L direct to the water change solution each

third day
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TABLE 2-continued

USE DOSE APPLICATION

Disinfection of pre- 1 g/16 liters of water  direct application

chillers

Disinfection of chiller 1 g/16 liters of water  direct application

NOTE
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7,000 to 10,000 birds
per 1000 liters
7,000 to 10,000 birds

per 1000 liters

Disinfection of 1/gl. spray or direct do not dry hands with
worker’s hands application towels

Disinfection of baskets 1 g/L direct application or 1 liter per 15 cubic
and transportation spray meters

vehicles

Method of Treating Poultry Eggs with the Biocide Composi-
tion

[0037] Newly hatched eggs may contain salmonella bacte-
ria. Even those eggs that do not have bacteria inside when the
shell 1s being formed can be exposed to the pathogen when the
bird lays the egg.

[0038] Thus, according to another embodiment of this
invention, a method of treating poultry eggs comprises apply-
ing an aqueous solution of quat/urea biocide as described
hereinabove to an outer surface of the eggs. The aqueous
quat/urea biocide kills microorganism pathogens on the outer
surface of the eggs and inside the egg 1n some embodiments
having lower surface tension. According to a certain embodi-
ment, the method comprises applying an aqueous solution of
the quat/urea biocide wherein the one or more quats are
present 1n the aqueous solution 1n an amount from about 100
ppm to about 1200 ppm at a rate of about 1 to about 3 ml of
solution per egg. According to other embodiments, the one or
more quats are present in the aqueous solution 1n an amount
from about 400 ppm to about 800 ppm at a rate of about 1 to
about 3 ml of solution per egg or about 1.5 ml of solution per
egg. The eggs may be advantageously treated immediately
alter collection. According to embodiments of this invention,
the aqueous quat/urea biocide solution may be applied to eggs
in a variety of ways including but not limited to immersion,
spraying, fogging, and fumigating.

Method of Treating Poultry Farms with the Biocide Compo-
sition

[0039] According to another embodiment of this invention,
a method of treating a poultry farm comprises applying an
aqueous solution of quat/urea biocide as described herein-
above to a poultry breeding area. According to a certain
embodiment, the method comprises applying an aqueous
solution of the quat/urea biocide wherein the one or more
quats are present 1n the aqueous solution 1n an amount from
about 100 ppm to about 1200 ppm at a rate of about 1 liter of
the aqueous biocide solution per about 4 to about 15 m* of
breeding area. According to other embodiments, the quat/
urea biocide 1s present 1n the aqueous solution wherein the
one or more quats are present 1n the aqueous solution 1n an
amount from about 400 ppm to about 800 ppm at a rate of
about 1 liter of aqueous biocide solution per about 4 to about
15 m” of breeding area. When poultry is present, the quat/urea
biocide 1s applied at a rate toward the lighter end of the range.
In an embodiment wherein the poultry farm comprises a
closed breeding house, the aqueous quat/urea biocide solu-
tion 1s applied at a rate from about 6 to about 10 cc per m3 of
the closed breeding house or at a rate of about 8 cc per m” of
the closed breeding house. According to a certain embodi-
ment, the quat/urea biocide may be applied about once per

day. According to embodiments of this invention, the aqueous
quat/urea biocide solution may be applied to the breeding
area 1n a variety of ways including but not limited to spraying,
fogging, and fumigating. According to a certain embodiment,
the method comprises fogging the breeding area with an
aqueous solution of the quat/urea biocide wherein the quat/
urea biocide 1s present in the aqueous solution 1n an amount of
about 800 ppm at a rate of about 1 liter of the aqueous biocide

solution per about 4 to about 15 m” of breeding area for about
S5 to about 10 minutes per day.

[0040] According to another embodiment, a method of
treating a poultry farm may comprise applying an aqueous
solution of quat/urea biocide as described hereinabove to a
poultry breeding equipment. According to a certain embodi-
ment, the method comprises applying an aqueous solution of
the quat/urea biocide wherein the quat/urea biocide 1s present
in the aqueous solution wherein the one or more quats are
present 1n the aqueous solution 1n an amount from about 100
ppm to about 1200 ppm at arate of about 1 liter of the aqueous
biocide solution per about 4 to about 15 m?* of equipment
surface area. According to other embodiments, the quat/urea
biocide 1s present in the aqueous solution wherein the one or
more quats are present in the aqueous solution 1n an amount
from about 200 ppm to about 800 ppm at a rate ol about 1 liter
of aqueous biocide solution per about 4 to about 15 m” of
equipment surface area. According to embodiments of this
invention, the aqueous quat/urea biocide solution may be
applied to the equipment in a variety of ways including but not
limited to spraying, fogging, and fumigating. According to a
certain embodiment, the method comprises spraying the
equipment surface area with an aqueous solution of the quat/
urea biocide wherein the quat/urea biocide 1s present in the
aqueous solution wherein the one or more quats are present 1n
the aqueous solution 1n an amount of about 400 ppm at a rate
of about 1 liter of the aqueous biocide solution per about 4 to
about 15 m* of equipment surface area.

[0041] According to another embodiment of this invention,
a method of treating a poultry farm may comprise feeding
poultry drinking water comprising a quat/urea biocide such as
described hereinabove. Such treatment, when applied 1n
appropriate concentrations and frequency 1s etfective to pre-
vent and/or eliminate pathogens without posing a material
risk to animals or humans consuming such treated water.
According to embodiments of this mvention, the amount of
quat/urea biocide 1s present 1n the drinking water such that the
one or more quats are present in the aqueous solution 1n a
range from about 20 to about 75 ppm or about 25 to about 50
ppm. When poultry consumes the quat/urea biocide treated
drinking water, the poultry may have less or substantially no
presence ol pathogens 1n their fecal matter thereby leading to
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less such contamination in the poultry environment and/or 1n
food products, such as meat or eggs obtained from such
poultry. In some embodiments, such poultry are fed such
quat/urea treated drinking water frequently and persistently
such as on a substantially daily basis or even more frequently.
Feeding poultry drinking water treated with the quat/urea
biocide may decrease need for medicating poultry, reduce
premature poultry mortality, increase poultry weight,
increase poultry food conversion, and keep poultry farm pipes
and other equipment clean without corrosion and free of
biofilm.

[0042] According to certain embodiments, a method of
producing meat from poultry comprises feeding poultry
drinking water comprising quat/urea biocide as described
hereimnabove and then slaughtering the poultry.

[0043] According to another embodiment of this invention,
a method of breeding poultry comprises applying an aqueous
solution of a quat/urea biocide as disclosed hereinabove to
poultry eggs and then hatching the poultry eggs. The same
methods of treatment including concentrations of the biocide
apply to treating eggs for hatching as apply to treating eggs for
human consumption described hereinabove.

[0044] According to another embodiment of this invention,
a method of treating a poultry farm comprises applying an
aqueous solution of quat/urea biocide as described herein-
above to a poultry breeding area and poultry breeding equip-
ment, applying an aqueous solution of quat/urea biocide as
described hereinabove to poultry eggs and then hatching
chicks from the treated eggs, and raising the hatched chicks to
chickens while feeding them drinking water comprising an
aqueous solution of quat/urea biocide as described herein-
above. Optionally, the method may further comprise washing
boots of poultry farm workers with an aqueous solution of
quat/urea biocide as described hereinabove and/or slaughter-
ing the chickens raised on the poultry farm while cleaning the
chicken carcasses with the hot aqueous solution of quat/urea
biocide as described hereinabove.

[0045] According to a certain embodiment, a method for
disinfecting and controlling proliferation of pathogens 1n a
chicken hatchery comprises immersing chicken egg trays in
an aqueous solution of the quat/urea biocide composition
comprising quats in an amount 400 ppm, spraying, fogging or
immersing chicken eggs in an aqueous solution of the quat/
urea biocide comprising quats in an amount of about 200-400
ppm, fogging chicken incubator and hatch rooms with an
aqueous solution of the quat/urea biocide comprising quats 1n
an amount of 400 ppm, spraying chicken trays with an aque-
ous solution of quat/urea biocide comprising quats 1n an
amount of 400 ppm, and spraying chicken transportation

USE

Sanitation of drinking
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vehicles with the quat/urea biocide comprising quats in an
amount of 400 ppm. Table 3 below provides information
according to certain embodiments of the invention for treat-
ing chicken hatcheries. The information in Table 3 1s for a
quat/urea biocide comprising 60% by weight urea and 40%
by weight quaternary ammonium compounds 1n which 60%
of the alkyl chains are C, H,,, 30% of the alkyl chains are
C,cHss, 5% of the alkyl chains are C,,H,., and 5% of the
alkyl chains are C, ;H,~. The quat/urea biocide 1s mixed with
water and applied as an aqueous solution. The dose provided
describes the grams of quat/urea biocide per liter of aqueous
solution.

TABLE 3

USE DOSE APPLICATION  NOTE

150 ml/30 eggs basket
8 cc/cubic meter

Disinfection of eggs 1 g/l. spray
Disinfection of areas 2 g/l. fogging

Disinfection of 1 g/l. spray 1 liter of solution for
equipment and 15 m?

surfaces

[0046] A method for breeding chicken according to an

embodiment of the present invention comprises applying an
aqueous solution of the quat/urea biocide, comprising quats
in an amount of 400 ppm to a chicken breeding area by
fogging, spraying, or the like, twice per day, applying an
aqueous solution of the quat/urea biocide comprising quats 1n
an amount of 400 ppm to tables, tools, machines, feeding
dishes, boots, gloves, and umiforms by spraying or immers-
ing, feeding the chicken drinking water comprising the quat/
urea biocide 1n an amount such that quats are present in the
drinking water 1n an amount of about 25 ppm, and applying an
aqueous solution of the quat/urea biocide comprising quats in
an amount of about 400 ppm to chicken transportation
vehicles by spraying or the like.

[0047] Methods of application of the quat/urea biocide to
poultry breeding areas and systems 1n accordance with cer-
tain embodiments of the present invention are set forth in
Table 4. The application information i1n Table 4 1s for a quat/
urea biocide comprising 60% by weight urea and 40% by

weight quaternary ammonium compounds 1n which 60% of
the alkyl chains are C, H,,, 30% of the alkyl chains are

C,cHss, 5% of the alkyl chains are C,,H,., and 5% of the
alkyl chains are C, ;H,~. The quat/urea biocide 1s mixed with
water and applied as an aqueous solution. Concentration in

grams per liter means the amount of quat/urea biocide added
to water.

TABLE 4

DOSE  APPLICATION NOTE

65 g/1000 direct to the approximate

water distribution tanks consumption per bird
1s 0.5 grams of TIMSEN
per 42 days cycle
Disinfection of areas 2 g/L fogging approximately 8 cc/m”
Disinfection of 1 g/L spray approximately 1 liter
equipment and surfaces solution for 15 m? of

Disinfection of boots by 1 g/L

iminersion

Disinfection of houses 2 g/L

direct to the water  change solution each third
day

aspersion to surfaces
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Hand Dip

[0048] Pathogens are often spread by human hands and this
can cause the spread of illness and can cause contamination of
articles and materials handled by human hands such as in food
and beverage production and service industries. For example,
clean hands are a necessity in restaurants and many restaurant
employees and proprietors must frequently wash their hands
on the job.

[0049] According to an embodiment of this mvention, a
method for cleaning a human hand comprises applying an
aqueous quat/urea biocide solution according to embodi-
ments described hereinabove to the human hand. According
to an embodiment, the aqueous biocide solution may have a
temperature from about 15° C. to about 40° C., or about 25°
C. to about 40° C., or about 35° C. to about 40° C. during the
step of applying the biocide solution to the human hand.
According to a certain embodiment, the quat/urea biocide
may be present in the aqueous solution 1 an amount from
about 0.001 to about 2% by weight of the aqueous solution or
about 0.01 to about 2% by weight of the aqueous solution, or
about 0.1 to about 2% by weight of the aqueous solution, or
about 0.5 to about 1% by weight of the aqueous solution.
Therefore, according to particular embodiments, the one or
more quats are present 1n the aqueous solution 1n a concen-
tration 1n a range of about 4 ppm to about 8000 ppm, or about
40 ppm to about 8000 ppm, or about 400 ppm to about 8000
ppm, or about 2000 ppm to about 4000 ppm. According to
particular embodiments, the step of applying the aqueous
biocide may comprise immersion, spraying, rinsing, and the
like. The urea present in the biocide may also reduce chapping
of a users hands. In a certain embodiment, such as 1n a food
service or handling environment, the frequency of application
to the hand may range from once every 15 minutes to once per
hour, or once every 30 minutes, or once every 4 hours due to
its residual action.

Beverage Dispensers

[0050] Beverage dispensing machines generally comprise
one or more sources ol beverage or beverage components,
one or more dispensing nozzles for dispensing the beverage
or beverage components, and a system for delivering the
beverage or beverage components from the one or more
sources of beverage or sources ol beverage components to the
one or more nozzles. Such a system for delivering the bever-
age or beverage components may comprise one or more deliv-
ery lines or pumps or both. Pathogens such as bacteria may
develop 1n such a dispensing system or nozzles, or both, and
cleaning or replacement of such dispensing systems, or com-
ponents thereof, and/or such nozzles may be required. In
some cases, biofllms develop 1n the dispensing system or
nozzles, or both.

[0051] Thus, according to another embodiment of this
invention, a method for samitizing a beverage dispensing
machine comprises contacting at least a portion of the bever-
age dispensing machine with an aqueous quat/urea biocide
composition such as embodiments described heremnabove.
According to a particular embodiment, the method of sani-
tizing the beverage dispensing machine comprises tlushing at
least a portion of the dispensing machine with an aqueous
quat/urea comprising water and a quat/urea biocide such as 1n
embodiments described hereinabove. According to certain
embodiments, the quat/urea biocide may be present in the
aqueous biocide 1 an amount from about from about 0.001 to
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out 2% by weight of the aqueous solution or about 0.01 to
hout 2% by weight of the aqueous solution, or about 0.1 to
hout 2% by weight of the aqueous solution, or about 0.5 to
bout 1% by weight of the aqueous solution. Therefore,
according to particular embodiments, the one or more quats
are present 1n the aqueous solution 1 a concentration 1n a
range of about 4 ppm to about 8000 ppm, or about 40 ppm to
about 8000 ppm, or about 400 ppm to about 8000 ppm, or
about 2000 ppm to about 4000 ppm. According to an embodi-
ment, the step of flushing the beverage dispensing machine
may include flushing at least a portion of the dispensing
machine with the aqueous quat/urea biocide at a temperature
from about -3 to about 100° C., or about 15 to about 100° C.,
or 55 to about 100° C., or 65 to about 100° C., or 80 to about
100° C., or about 80° C. According to still another embodi-
ment, the step of flushing at least a portion of the dispensing
system may comprise flushing at least a portion of the deliv-
ery system or nozzles or both.

o Lo L Do

Food Silos

[0052] Food such as grain, peanuts, and the like may
become contaminated with biocontaminants such as bacteria,
mold, fungus, yeast, and the like when stored 1n silos. Food
stored 1n silos 1s sometimes exposed to relatively high tem-
peratures which can further propagate the biocontamination
and destabilize or render ineffective biocides that would oth-
erwise reduce, eliminate or prevent the biocontamination. As
explained hereinabove, biocides that work at such high tem-
peratures are often expensive or unacceptable for use with
food. In addition, many biocides are liquid and this creates
humidity problems in the silos causing mold and yeast growth
and contamination.

[0053] Thus, according to an embodiment of this invention,
a method for storing food comprises storing food and a quat/
urea biocide, as 1n embodiments described hereinabove, 1n a
s1lo. According to a particular embodiment the quat/urea 1s a
dry particulate dispersed substantially throughout the food 1n
the silo. According to a certain embodiment, the amount of
quat/urea biocide 1s present 1n the silo 1n an amount from 150
to about 300 grams per metric ton the food in the silo or 200
to about 250 grams per metric ton the food 1n the silo. Addi-
tions of the quat/urea biocide to the food in the silo reduces,
climinates and/or prevents biocontamination of the food 1n
the silo to kall fungus 1n the food, and 1s applied in dry form so
that 1t attaches to walls and surfaces of the silo. According to
certain embodiments, the step of storing the food comprises
storing the food and quat/urea biocide at a temperature from
about 15 to about 40° C., or about 20 to about 40° C., or about
30 to about 40° C.

Agricultural Products

[0054] Agricultural products often suffer from infection
from pathogens such as bacteria, mold, and yeast. Treatment
of agricultural products with quat/urea may eliminate or pre-
vent fungal or bacterial infection of such products. Concen-
tration of quat/urea biocide, frequency of application to agri-
cultural products, and coordination of biocide treatment and
watering of agricultural products may vary depending on type

of agricultural product, type and degree of infection, soil, and
climate.



US 2009/0312428 Al

[0055] Therefore, according to another embodiment of this
invention, a method of treating agricultural products com-
prises applying an aqueous solution of quat/urea biocide as
described hereinabove to an agricultural product. According
to an embodiment, agricultural products include crops.
According to certain embodiments, such agricultural prod-
ucts 1nclude vegetables, including but not limited to rice,
wheat, cotton, green peas, apples, peaches, citrus (including,
but no limited to oranges, grapefruits, and limes), onion,
garlic, lettuce, tomatoes, melons (including but not limited to
watermelons, cantaloupes, honey dew and the like), potatoes,
tobacco, pineapples, strawberries, bananas, mangoes, collee
beans, peanuts, and the like, and ornamentals such as flowers,
including but not limited to roses, tulips, and marigolds, turf
such as grass and other ground cover vegetation.

[0056] According to a certain embodiment, the method
comprises applying an aqueous solution of the quat/urea bio-
cide to crops 1n the field as the crops are growing. According
to a certain embodiment, the method comprises applying an
aqueous solution of the quat/urea biocide, wherein the one of
more quats are present in the aqueous solution 1n an amount
from about 100 ppm to about 2000 ppm, at a rate of about 2
gallons of the aqueous biocide solution per about 1000 ft* of
field in which the crops are growing. According to other
embodiments, the one or more quats are present in the aque-
ous solution 1n an amount from about 400 ppm to about 1600
ppm and the aqueous biocide solution 1s applied at a rate of
about 2 gallons of the aqueous biocide solution per about
1000 ft* of field in which the crops are growing. This may be
repeated once every 7 to 14 days as needed. According to
embodiments of this invention, the aqueous quat/urea biocide
solution may be applied to crops 1n a variety of ways 1nclud-
ing but not limited to spraying dripping and irrigating.
According to a certain embodiment, the method further com-
prises wetting the crops before applying the aqueous solution
of the quat/urea biocide and, optionally, wetting the crops
again aiter application of the biocide.

[0057] According to a certain embodiment, the method
comprises applying an aqueous solution of the quat/urea bio-
cide to crops aiter they are harvested. According to a certain
embodiment, the method comprises applying an aqueous
solution of the quat/urea biocide wherein the one of more
quats are present in the aqueous solution 1n an amount from
about 100 ppm to about 2000 ppm to the harvested crops.

According to other embodiments, the one or more quats are
present in the aqueous solution 1n an amount from about 200
to about 1600 ppm, from about 400 ppm to about 1600 ppm,
or from about 200 ppm to about 400 ppm. According to
embodiments of this invention, the aqueous quat/urea biocide
solution may be applied to harvested crops in a variety of
ways including but not limited to immersion, spraying and
rinsing. According to embodiments of this invention, the
aqueous quat/urea biocide solution completely covers the
exterior or skin of the crops for most effective results. Accord-
ing to embodiments of this mvention, the quat/urea biocide
may be contacted with the harvested crops for a period of at
least about 1 minute, or at least about 2 minutes, or from about
1 to about 3 minutes. According to embodiments of this
invention, the harvested crops may be rinsed with potable
water after treatment with the quat/urea biocide. Treatment of
harvested crops 1 accordance with embodiments of this
invention may prevent, reduce, or eliminate bacteria and yeast
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that can lead to fruit ripening and thereby slow ripening to
extend shell life of the crops. While embodiments of this
invention are applicable to many crops, certain embodiments
are particularly suited to extending the shelf life of perishable
crops including but not limited to bananas, watermelon, pine-
apple, strawberries, cantaloupes, mangoes, and the like.

[0058] Furthermore, according to another embodiment of
this invention, a method comprises feeding the aqueous quat/
urea biocide solution to plants, crops, or cut flowers to pro-
vide systemic treatment ol or protection from microorgan-

1sms such as, for example, bacteria, viruses, mold, fungus,
and the like.

[0059] According to another embodiment, the method
comprises applying an aqueous solution of the quat/urea bio-
cide to cut flowers after they are harvested. According to a
certain embodiment, the method comprises applying an aque-
ous solution of the quat/urea biocide wherein the one of more
quats are present in the aqueous solution 1n an amount from
about 100 ppm to about 2000 ppm to the cut tlowers. Accord-
ing to other embodiments, the one or more quats are present
in the aqueous solution 1n an amount from about 400 ppm to
about 1600 ppm. According to embodiments of this mven-
tion, the aqueous quat/urea biocide solution may be applied to
harvested flowers 1n a variety of ways including but not lim-
ited to immersion, spraying and rinsing. According to another
embodiment of this invention, a method for cutting flowers
comprises treating a cutting instrument with the aqueous
quat/urea biocide solution and thereatfter cutting the flowers
with the cutting instrument.

[0060] Furthermore, according to another embodiment of
this invention, a method of treating turf comprises applying
an aqueous solution of quat/urea biocide as described here-
inabove to turl. According to a certain embodiment, the
method comprises applying an aqueous solution of the quat/
urea biocide wherein the one of more quats are present in the
aqueous solution 1n an amount from about 100 ppm to about
2000 ppm at a rate of about 2 gallons of the aqueous biocide
solution per about 1000 ft* of turf. According to other
embodiments, the one or more quats are present 1n the aque-
ous solution 1n an amount from about 400 ppm to about 1600
ppm at a rate of about 2 gallons of the agqueous biocide
solution per about 1000 {t* of turf. This may be repeated once
every 7 to 14 days as needed. According to embodiments of
this invention, the aqueous quat/urea biocide solution may be
applied to turf 1n a variety of ways including but not limited to
spraying and irrigating. According to a certain embodiment,
the method further comprises wetting the turt before applying
the aqueous solution of the quat/urea biocide and, optionally,
wetting the turf again after application of the biocide.

[0061] Methods of application to some crops according to
certain embodiments of the invention are set forth 1n Tables 5
and 6. The application information 1n Tables 5 and 6 1s for a
quat/urea biocide used comprising 60% by weight urea and
40% by weight quaternary ammonium compounds in which

60% of the alkyl chains are C, H,,, 30% of the alkyl chains
are C, -H; 5, 5% of the alkyl chains are C, ,H,-, and 5% of the
alkyl chains are C, ;H,-. The quat/urea biocide 1s mixed with
water and applied as an aqueous solution. Concentration in
ppm means amount of quat 1n the aqueous solution.
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TABLE 5
CROP PATHOGEN APPLICATION  grams/hectare FREQUENCY
Rice Pyricularia By spraying. 400-600 g/ Aspersion at
orizae Ha/60 liters of 90-105 days,
Rhizoctonia By spraying. water second
solani application 15
days after
depending on
time (rain)
Wheat Helminthosporium By spraying. 600 g/Ha 10 days (rain)
sp. Frequency of 20 days (dry)
application
depends upon the
weather.
Cotton Aspergilius By spraying. 600 g/Ha 10 days
niger
Rhizocpus 600 g/Ha
nigricans
Potatoes  Rhizoctonia By immersion of 0.5 kg/200 L 8-15 days
solani seeds 1n water.
Phvtophtora OR aspersion 3.0 kg/ 15 days
infestans during sowing. 1000 L/Ha
Alternaria By spraying. 2.0 kg/600 L/Ha
solani By spraying. 2.5 kg/600 L/Ha
Late blight By drenching the 4.0 kg/
sol1l. 1000 L/Ha
Green Ascochyvta sp. By spraying. 600 g/Ha 10 days
Peas
Apples botrytis sp. By spraying. 2 g/ 2 liters per 12 days
tree
Oranges  Botrytis sp. By spraying. 2 g/L. 2 liters per 12 days
Colletotrichum- By spraying. tree 12 days
gloeosporcides
Onion and Alternaria porri By spraying. 600 g/Ha 10 days
Garlic
Lettuce Pseudomonas By spraying. 200 g/200 liters 12 days
marginalis per Ha
Botryiis cinerea By spraying. 400 g/200 liters 12 days
per Ha
TABLE 6
Ornamental Interval of Type of
Crops Disease Application Application Rate (ppm)
Carnation Fusarium oxysporum 15 days Drench 1600
(Dianthus Fusarium roseum 5 days Spray 800
Carvophylius) Botrytis cinerea 8 days Spray 200-400
Cladosporium 8 days Spray 400
Echinulatum
Alternaria sp. 8 days NSpray 800
Pvthium sp. 15 days Drench 800
Rhizoctownia sp. 15 days Drench 800
Rose botryviis cinerea 8 days Spray 200-400
Rhizoctownia sp. 15 days Drench 800
Oidium sp. (powdery 4-8 days Spray 400
mildew)
Agrobacterium 1 time Drench 800
fumefaciens
Pvthium 15 days Drench 800
Chryvsanthemum  Botrytis cinerea 8 days Spray 200-400
(Chrysanthemum  Alternaria sp. 8 days Spray 600-800
morifolium) Pvthium sp. 15 days Drench 800
Pseudomonias cichorii 15 days Spray 400-600
Baby’s Breath Botrytis cinerea 8 days Spray 200-400
(Gypsophilia Agrobacterium 1 time Drench 800
paniculata) fumefaciens
Erwinia carotovara 15 days Drench 800
Statice botryviis cinerea 8 days NSpray 200-400
(Limonium sp.) Pvthium sp. 15 days Drench 800
Rhizoctonia sp. 15 days Drench 800
Aster Fusarium roseum 8 days Spray 8O0
(Catstephus Botrytis cinerea 8 days Spray 200-400
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TABLE 6-continued

Ornamental Interval of Type of
Crops Disease Application Application
chinensis) Oidium sp. (powdery 4-8 days Spray
mildew)
Agrobacterium 1 time Drench
tumefaciens
Gerbera Fusarium roseum 8 days Spray
(Gerbera Botrytis cinerea 8 days Spray
jamesonit) Pvthium sp. 15 days Drench
Rhizoctownia sp. 15 days Drench
Pseudomonas cichorii 15 days Spray
Xanthomonias sp. 15 days Spray
Alstroemeria botryviis cinerea 8 days Spray
Pvthium sp. 15 day Drench
Rhizoctonia sp. 15 days Drench
Snapdragon botryviis cinerea 8 days NSpray
(Antinhinum Alternaria sp. 8 days Spray
majus) Pvthium sp. 15 days Drench

ok
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ays Drench
ays Spray

Rhizoctonia sp.

Delphinium sp. Botrytis cinerea

(Delphinium sp.) Alternaria sp. 8 days Spray
Pvthium sp. 15 days Drench
Rhizoctownia sp. 15 days Drench

Trachelium Botrytis cinerea 8 days Spray
Alternaria sp. 8 days NSpray
Pvthium sp. 15 days Drench
Rhizoctownia sp. 15 days Drench

Stacks Botrviis cinerea 8 days Spray

(Mathiola sp.) Alternaria sp. 8 days Spray
Pvthium sp. 15 days Drench
Rhizoctownia sp. 15 days Drench
Anthurium Xanthomonas campestris 15 days Spray
(Anthurium sp.)  Xanthomonas anthuriae 7 days Spray
Post-Harvest Bacteria, Fungi 1 time Immerse
Cut Flowers stems 1-2
hours
Disinfestation Bacteria, Fungi 1 time Immerse in
(Floriculture solution 30
species including seconds

those listed
above)

Treatment of Citrus Greening

[0062] Citrus greening, also known as huanglongbing
(“HLB”) or Yellow Dragon Disease, 1s a serious citrus disease
which greatly reduces production, destroys the economic
value of fruit, and can kill trees. HLLB has become one of the
major threats against citrus worldwide. This bacterial disease
has already reduced citrus production 1n Asia, Africa, the
Arabian Peninsula, and Brazil. This systemic bacterna
belongs to the Rhizobia family, and it affects the tree at the
time of blooming and creates a yellowing effect throughout
the foliage. The bacterna also affects the fruit, giving 1t a bitter
flavor, as well as turning the seeds black. Its effect 1s a fast
pathogenic infestation that creates a very dangerous source of
cross contamination for the other surrounding trees. This
bacteria 1s responsible for the death of over 6 million trees
worldwide over a span of 3 years.

[0063] The vector of this bacterium 1s a fly insect no larger
than 2 mm, which feeds on the juice from the crop’s vascular
system. Numerous trials involving various bactericides have
been performed by various organizations, but these trials have
so far yielded very poor results. As such, the currently pre-
ferred treatment involves the application of insecticides to
control the msect or fly which is the carrier. Unfortunately,
this increase 1n the application of insecticides negatively
compromises the productivity of the plantations.
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Rate (ppm)

400

800

800

200-400

800
800

400-600
400-600

2-400
800
800

200-400

800
800
8OO

200-400

8O0
800
800

200-400

800
800
800

200-400

800
800
800

400-600
400-600

200

400

[0064] According to an embodiment of this invention, a
method for treating citrus greening comprises applying an
aqueous quat/urea biocide solution having a composition
according to embodiments described hereinabove to the

plant.

[0065] As described 1n more detail hereinabove, the one or
more quats and urea are dried before they are mixed together
and the one or more quats and urea are combined in a manner
and 1n a weight ratio so that the urea and the one or more quats
may bind imto a single product, the urea may become che-
lated, and/or the one or more quats may become encapsulated
in the urea. The dried quat/urea product may then be com-
bined with water and applied to the plant.

[0066] The amount and concentration of quat/urearequired

to treat the plant depends on the citrus variety and severity of
bacterial infestation. According to an embodiment of this
invention, the quat/urea may be present 1n a range of about 2
grams to about 2.5 grams of quat/urea per liter of aqueous
solution. Therefore, 1n certain embodiments the biocide may
comprise about 800 to about 1000 ppm quat/urea 1n an aque-
ous solution.

[0067] According to an embodiment of this invention, the

quat/urea biocide solution may be applied by spraying the
solution on the affected plant. In other embodiments, treat-
ment may be 1mtiated at early stages of manifestation of the
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pathogen by applying the solution to the soil by drip 1rriga-
tion. In certain embodiments, the treatment may be applied by
drip 1rrigation of a solution comprising about 800 to about
1000 ppm quat/urea in an aqueous solution to a sandy soil. In
other embodiments, the treatment may be applied by drip
irrigation of a solution comprising up to about 4 grams of
quat/urea per liter of aqueous solution to a so1l having a high
anthracite and/or bentonite content. Therefore, 1n certain
embodiments the biocide may comprise up to about 1600
ppm quat/urea 1n an aqueous solution. An electrical reaction
test may be performed on the soil to detect the presence of
anthracite and bentonite. If anthracite and bentonite are
detected, drip 1rrigation may be used to apply quat/urea bio-
cide solution to the soil at a concentration of about 4 grams of
quat/urea per liter of aqueous solution.

[0068] If the solution 1s sprayed on the foliage of the plant,
about 350-450 grams of quat/urea may be applied per Hector.
The solution may be applied by hand, such as with a pump
sprayer, or may be sprayed by an aircrait or other vehicle. It
drip 1rrigation 1s used, about 450-650 grams of quat/urea may
be applied to the soi1l every 100 meters.

[0069] The foregoing method has proven effective at treat-
ing the bacteria responsible for citrus greening. Without
intending to be bound by a theory, it 1s believed that the
foregoing biocide solution reduces the surface tension of the
water up to 56% creating very microscopic drops that are
casily absorbed through the pores of the leaves and foliage. It
1s believed that the lipophilic quat further acts as a surfactant,
allowing the biocide to easily penetrate the waxy cuticle of
the plant foliage. The present biocide, therefore, rapidly
reaches the vascular system. Once 1n contact with the bacte-
ria, the biocide breaks the cytoplasmatic membrane by elec-
trical shock due to its high cationic charge, which reacts with
the anionic charge of the external surface of the membrane.
The present biocide solution also contains urea which 1is
essential to help the plant recuperate from the stress created
by the pathogen, and neutralizes the negative effect that the
bacteria has on the chlorophyll of the plant. Furthermore, by
frequent applications of the biocide (for example, at intervals
01 30to0 45 days) the biocide solution will make the plant more
resistant and immune to the bacteria.

Method of Treating Peanut Processing Facilities with the
Biocide Composition

[0070] Peanut processing facilities include but are not lim-
ited to peanut cleaning and shelling facilities, peanut roasting
or boiling facilities, and peanut oil, butter, or meal manufac-
turing facilities and the like. Such peanut processing facilities
may be subject to biological contamination that presents a
human health concern. One example 1s salmonella contami-
nation which can cause serious human 1llness. Thus, there 1s
a particular need for a method of reducing, preventing, or
climinating such contamination from peanut processing
tacilities.

[0071] Generally described, peanuts may be processed 1n
facilities including but not limited to storage equipment such
as: silos and the like; handling equipment such as conveyors
and the like; washing equipment such as sprayers, baths and
the like; cooking equipment such as roasters, boilers, and the
like; and food processing equipment such as shellers, grind-
ers, blenders, mixers and the like.

[0072] It has now been discovered that the quat/urea bio-
cide compositions of the present application may be effective
to reduce, prevent or eliminate bilogical contamination of
peanut processing facilities and shelled and unshelled pea-

il
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nuts themselves. As explained heremabove with regard to
other applications, due to the method of obtaining the biocide,
the biocide may effectively treat pathogens 1n the presence of
high levels of organic contamination, at high temperatures,
and/or 1n a variety of difficult to reach locations. Furthermore,
the method of treating peanuts and peanut facilities may
remove pathogens from peanuts, peanut hulls, and peanut
processing equipment, and/or extend the shelf life of peanuts
and peanut products.

[0073] The method may include the step of applying a hot
aqueous biocide solution to shelled peanuts, unshelled pea-
nuts, peanut hulls, and/or peanut processing equipment, the
hot aqueous biocide solution comprising a quat/urea biocide
as described hereinabove and water. According to embodi-
ments of this invention, the biocide composition may com-
prise urea and quaternary ammonium as described above, and
the biocide composition may be obtained using the methods
described above. According to embodiments, the water may
have a temperature from about 15 to about 80° C. or from
about 20 to about 40° C. The quat/urea biocide may reduce the
surface tension of the water so as to penetrate the pores and
crevices of the peanut hulls.

[0074] According to particular embodiments, the quat/urea
biocide composition 1s present 1n the aqueous biocide solu-
tion 1n an amount from about 0.0025 to about 0.3% by weight
of the aqueous solution or about 0.01 to about 0.3% by weight
of the aqueous solution, or about 0.0625 to about 0.125% b

weight ol the aqueous solution, or about 0.0125 to about
0.03% by weight of the aqueous solution or 1n an amount of
about 0.025% by weight of the aqueous solution. Therefore,
according to particular embodiments, the one or more quats
are present 1n the aqueous solution 1n a concentration 1n a
range of about 10 ppm to about 1200 ppm, or about 25 ppm to
about 500 ppm, or about 50 ppm to about 200 ppm, or 1n an
amount of about 100 ppm. Furthermore, the pH of the mixture
may be 1n a range of about 3 to about 11, and/or hardness of

the water may be up to about 850 ppm CaCO, or up to about
550 ppm CaCO,.

[0075] The step of applying the aqueous biocide solution to
peanuts may be as described herein with regard to other
harvested crops. The step of applying the aqueous biocide
solution to peanut processing facilities may be as described
herein with regard to chicken or egg handling facilities.

[0076] According to a certain embodiment of this mven-
tion, a method for disinfecting peanut processing facilities
comprises applying an aqueous solution of the quat/urea bio-
cide comprising quats in an amount of about 800 ppm to a
peanut processing facility environment by fogging the envi-
ronment once or twice per day, applying an aqueous solution
of the quat/urea biocide comprising quats in an amount of
about 200 ppm to food contact surfaces such as grinders,
mixers, blenders, choppers, conveyers, tables, workstations,
tanks, tubs, barrels, tote boxes, and the like, by spraying or
immersion, applying an aqueous solution of the quat/urea
biocide comprising quats in an amount of about 400 ppm to
non-food contact surfaces such as walls, columns, floors,
ceiling light fixtures, ducts, sinks, trash barrels, drums, non-
processing machinery, and the like, by spraying or immer-
s10n, applying an aqueous solution of the quat/urea biocide
comprising quats 1 an amount of about 400 ppm to boots,
gloves, uniforms, and the like, by spraying or immersion,
applying an aqueous solution of the quat/urea biocide com-
prising quats i an amount of about 200 ppm to peanuts,
storing processed peanuts or peanut material disintected with
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an aqueous solution of the quat/urea biocide comprising quats
in an amount of about 800 ppm, and shipping the peanuts or
peanut material in transportation vehicles disinfected by an
aqueous solution of the quat/urea biocide comprising quats 1n
an amount of about 400 ppm by spraying such vehicles.
[0077] Methods of applying the quat/urea biocide to peanut
processing facilities according to certain embodiments of the
present invention are set forth in Table 7. The application
information 1n Table 7 1s for a quat/urea biocide comprising
60% by weight urea and 40% by weight quaternary ammo-
nium compounds in which 60% of the alkyl chains are
C, .H-o, 30% of the alkyl chains are C, ;H; 5, 5% of the alkyl
chains are C, ,H, ., and 5% of the alkyl chains are C, ;H,-. The
quat/urea biocide 1s mixed with water and applied as an
aqueous solution. Concentration means amount of quat/urea
biocide 1n the aqueous solution 1n grams per liter.

TABLE 7
USE DOSE APPLICATION NOTE
Disinfection of areas 2 g/l fogging
Disinfection of dry 150-300 g/metric  powder form, 100

storage silos ton

silo
Disinfection of 1 g/L spray
equipment and surfaces
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[0081] According to embodiments of this invention, suit-
able well dnlling lubricants include glucose, typically syn-
thetic glucose. In particular embodiments, the well drilling

lubricant 1s present 1n the well drilling mud 1n an amount from
about 10 to about 25% by weight of the drilling mud.

[0082] According to embodiments of this invention, water
1s present 1n the well drilling mud 1n an amount from about 30
to about 50% by weight of the drilling mud. In addition,
according to embodiments of this ivention, the quat/urea

biocide 1s present 1n the well drilling mud 1n an amount from
about 0.1 to about 0.5% by weight of the well drnilling mud.

[0083] According to another embodiment of this invention,

a method for lubricating an o1l well comprises feeding an o1l
well dnlling mud, such as embodiments described herein-
above, 1into an o1l well. According to a particular embodiment,

approximately 8 cc/m”

apply dry powder to
micron particle size  keep low humidity in

approximately 1 liter
of solution for 15

square meters

Disinfection of boots 1 g/L direct to the water  change solution each
by immersion third day
Disinfection of 1/gl. spray or direct do not dry hands with
worker’s hands application towels

Disinfection of storage 1 g/LL
equipment and
transportation vehicles

spray meters

O1l Well Drilling

[0078] When petroleum wells are drilled, engineers add
special drilling “muds™ for lubricating drill bits. If drilling
mud 1s not used, or 1f the mud breaks down over time, 1t must
be replaced which causes significant delays in the drilling
operations. In any event, as the drilling mud loses effective-
ness, 1t can cause significant additional wear on the drill bat,
drill shaft, and other components of the drill apparatus, and
can result 1n the failure of any or all of these components.

[0079] A common mud 1s synthetic glucose. Over time,
however, synthetic glucose breaks down. Further, anaerobic
bacteria can grow at the bottom of a deep well and has the dual
elfect of breaking down the glucose and producing carbon
dioxide. When the glucose breaks down, stress and wear on
the mechanical parts increase. Meanwhile, the production of
carbon dioxide, an acid, results 1n acid corrosion. Therefore,
there 1s aneed 1n the o1l industry for a bactericide that does not
require oxygen to work and spreads substantially evenly over
the drill bit and related components of the drilling apparatus.

[0080] According to an embodiment of this mnvention, an
o1l well drilling mud comprises an o1l well drilling lubricating
material, water, and a quat/urea biocide as described herein-
above. The quat/urea biocide may reduce, eliminate, or pre-
vent the presence of bacteria 1n the o1l well drilling mud and
prolong the useful life of the drlling mud. Furthermore, the
quat/urea biocide of such embodiments may be particularly
elfective 1n o1l wells because it functions as a biocide 1n an
anaerobic environment.

direct application or 1 liter per 15 cubic

the method may turther comprise drilling the well while the
o1l well drilling mud comprising the quat/urea biocide 1s 1n
the well.

Secondary O1l Recovery Treatment

[0084] Geologically, petroleum deposits are a complex
mixture of components and structures. A petroleum deposit
includes petroleum 1n liquid phase; a wide variety of various
organic compounds that are the product of degradation and
interaction of organic matter; and other hydrocarbon byprod-
ucts of such degradation. The foregoing components exist in
solid, liquid and gas phase, and include various organic gases
(methane, ethane, propane, etc.) which have the effect of
pressurizing the well.

[0085] Drilling a well involves determining the likely loca-
tion of a petroleum deposit; drilling often great distances until
the deposit 1s tapped; installing the equipment necessary to
recover the deposit (pipes, valves, etc.) into the well to
retrieve the components of the deposit. In a typical well, once
the deposit 1s tapped, the petroleum deposit 1s under pressure
such that the deposit can be readily retrieved.

[0086] Secondary o1l recovery imnvolves recovering oil from
tformerly active wells that have “died,” that 1s, wells 1n which
a portion of the crude oil, and the natural gas and other
components that typically are found 1n petroleum wells, and
that “pressurized” the well, have been removed. There are
numerous well known methods to recover the deposits 1n such
a well. On well known method mvolves pumping recovery
fluid, essentially water, into which various biocides (to pre-
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vent growth and build up of microbes) and surfactants have
been introduced nto the well, then pumping the mixture of
fluid and petroleum out of the well and separating the com-
ponents. The fluid can be reused.

[0087] According to another embodiment of this invention,
a method of secondary o1l recovery comprises feeding a
recovery fluid into an o1l well and then removing a mixture of
the recovery tluid and o1l from the o1l well. The recovery tluid
comprises a quat/urea biocide such as embodiments
described herein. The quat/urea biocide reduces, eliminates
and/or prevents the presence of biocontaminants 1n the well.
According to an embodiment, the recovery fluid comprises a
carrier tluid and a quat/urea biocide. Suitable carrier flmd
comprises a liquid such as water or the like. In addition,
according to an embodiment, the quat/urea biocide 1s present
in the recovery fluid in an amount such that the one or more
quats are present in the recovery fluid in an amount from
about 800 ppm to about 1600 ppm.

[0088] According to certain embodiments, the method of
secondary o1l recovery comprises feeding a recovery tluid
comprising the quat/urea into an oil well wherein the oil
recovery tluid reaches a temperature within the o1l well 1s
from about 5 to about 100° C., or from about 20 to about 80°
C., or from about 30 to about 50° C.

[0089] The relatively low surface tension of some embodi-
ments of this mvention may allow the quat/urea biocide to
penetrate cracks and crevices i well drilling equipment and
to penetrate through a thicker layer of biocontamination that
may be present on surfaces of well drilling equipment and
materials. Thus, such embodiments may provide more thor-
ough decontamination than biocides having higher surface
tension.

[0090] Furthermore, the exact components of the recovery
fluid may depend on the acidity of the surrounding soil.
Because quat 1s cationic in aqueous solution, the amount of
quat/urea biocide i the recovery fluid may need to be
adjusted to compensate for any quat that reacts with the soil.

Biofilm Treatment

[0091] Conduits such as pipes carry liquids such as water
and the like may become contaminated with pathogens such
as bacteria, virus, fungus, yeast, mold, algae, and the like.
Such microorganisms attach to interior surfaces of conduits
through Van der Waals forces. The micro organisms may then
start producing thin fibers and extracellular glycocalyx that
attract nutrients from the environment and any organic matter
in fluid tlowing through the conduit. Such microorganisms
may multiply and form colonies on the interior surface of the
conduit thereby forming what may be referred to as a biofilm.
Biofilm may comprise mineral particles, a variety of micro-
organisms, and a network of slime or glycocalyx that binds
the microorganisms and particles together. Portions of bio-
f1lm that sloth off at intervals can spread the microorganisms
to distant locations within conduits or pipelines connected to
the contaminated conduit. Thus, there 1s a need for control-
ling, eliminating, or preventing biofilm 1n conduaits.

[0092] Thus, according to another embodiment of this
invention, a method for controlling, eliminating, or prevent-
ing biofilm in a conduit comprising contacting at least a
portion ol an interior surface of a conduit with an aqueous
quat/urea biocide composition such as embodiments
described heremnabove. According to a particular embodi-
ment, the method of controlling, preventing, or eliminating,
biofilm 1 a conduit comprises tflushing at least a portion of the
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conduit with an aqueous quat/urea composition comprising
water a quat/urea biocide such as embodiments described
herein above. According to certain embodiments, a quat/urea
biocide may be present in the aqueous biocide solution 1n an
amount from about 0.001 to about 2 percent by weight of the
aqueous solution or about 0.01 to about 2 percent by weight of
the aqueous solution, or about 0.1 to about 2 percent by
weight of the aqueous solution, or about 0.5 to about 1 percent
by weight of the aqueous solution. Therefore, according to
particular embodiments, the one or more quats are present in
the aqueous biocide solution 1n a concentration 1n a range of
about 4 ppm to about 8000 ppm, or about 40 ppm to about
8000 ppm, or about 400 ppm to about 8000 ppm, or about
2000 ppm to about 4000 ppm. According to another embodi-
ment, the step of flushing the conduit may 1include flushing at
least a portion of an interior surface of the condut with the

aqueous quat/urea biocide at a temperature from about -3 to
about 100° C., about 15 to about 100° C., or 55 to about 100°

C., or 65 to about 100° C., or 80 to about 100° C., about 80°
C. According to some embodiments, the quat/urea biocide
aqueous solution 1s able to penetrate biofilm due to the low
surface tension of the aqueous solution and destroy contami-
nation sources that are protected by components of the bio-
film such as polymers or polysaccharides.

Treatment of Shrimp Farms

[0093] Shrimp farms are also subject to infection such as
virus, bacteria, fungus, and the like. For example, three types
of viruses that infect shrimp farms include baculovirus, par-
vovirus, and nodavirus. Bacteria which tend to cause prob-
lems 1n shrimp farm include vibrio genus, gram negative
bacillus, mobile, pseudomonas, filamentous bacteria of the
leucotrix genus. Protozoa such as gregarinas and microspo-
ridies also cause problems in shrimp farms. Rickettsia are
inferior microorganisms that can infect shrimp. Fungi known
to attack shrimp farms include atkinsiella, pythium, lagar-
idium, fusarium, and sircipidium. Such infections can dimin-
ish shrimp production in shrimp farms. Thus, there 1s a need
for shrimp farm pathogen treatment that does not harm
shrimp.

[0094] According to another embodiment of this invention,
a method of treating a shrimp farm comprises applying an
aqueous solution quat/urea biocide solution as described
herein above to a shrimp breeding area. According to a certain
embodiment, the method comprises applying an aqueous
solution of a quat/urea biocide, wherein the one or more quats
are present 1n the aqueous solution 1n an amount from about
100 ppm to about 1200 ppm, at a rate of about 1 liter of the
aqueous biocide solution per 4 to about 15 m* of breeding area
or breeding equipment. According to other embodiments, the
quat/urea biocide 1s present 1n the aqueous solution such that
the one or more quats are present 1n the aqueous solution 1n an
amount from about 400 ppm to about 800 ppm 1n the aqueous
solution and the aqueous solution 1s applied at a rate of about
1 liter of aqueous biocide solution per about 4 to about 15 m”
of breeding area or equipment area. According to still another
embodiment, the method comprises applying an aqueous
solution of quat/urea biocide to a soil basin of a shrimp
hatchery such that the quat/urea biocide 1s applied at a rate of
about 150 grams to about 300 grams per hectare, or about 232
grams per hectare. According to a certain embodiment, a
method of creating a shrimp farm comprises applying an
aqueous solution of the quat/urea biocide to the soi1l basin
betore the area 1s seeded with shrimp larvae. According to yet
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another embodiment, a method of treating a shrimp farm
comprises applying an aqueous solution of quat/urea biocide
that 1s described hereinabove to a basin liner, such as a poly-
mer liner, the quat/urea biocide solution comprising one or
more quats 1n an amount from about 100 ppm to about 1200
ppm, or from about 400 ppm to about 800 ppm, and applied at
a rate of about 1 liter of aqueous biocide solution per 4 to
about 15 m®. According to still another embodiment, a
method of treating a shrimp farm comprises applying an
aqueous solution of quat/urea biocide as described herein-
above to water 1n a shrimp hatchery at a rate of about 75 to
about 200 grams per hectare, or about 100 to about 150 grams
per hectare, or 118 to 145 grams per hectare. According to a
particular embodiment, shrimp eggs or larvae are added to the
shrimp hatchery at least 24 hours after treatment of the hatch-
ery with the quat/urea biocide solution.

[0095] According to particular embodiments of the mven-
tion, treatment of shrimp farms may comprise application of
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particular embodiments, such applications can be 1mple-
mented by immersion, spraying, rinsing, fogging, and the
like. Disinfection of tanks, piping systems, filters, and the
like, 1n accordance with certain embodiments, comprises
contacting such items with the quat/urea biocide aqueous
solution, without rinsing, and allowing the solution to contact
the treated area for at least about 24 hours then allowing the
treated area to dry for about five days.

[0096] Methods of application to shrimp farms according
to certain embodiments of the invention are set forth in Table
8. The application mformation 1n Table 8 1s for a quat/urea
biocide used comprising 60% by weight urea and 40% by

welght quaternary ammonium compounds i which 60% of
the alkyl chains are C,,H,,, 30% of the alkyl chains are

C,cHss, 5% of the alkyl chains are C,,H,., and 5% of the
alkyl chains are C, ;H,~. The quat/urea biocide 1s mixed with
water and applied as an aqueous solution. Concentration in
ppm means amount of quat 1n aqueous solution.

TABLE 8
USE DOSE APPLICATION NOTE
Disposal of 1 g/l.=3.8 g/gal 400 ppm By Spray or
discarded larvae immersion or by
fogging or aspersion.
Disinfection of cool 2 g/lL="7.6 g/gal 800 ppm Perfect coverage of
rooms walls, floors, and roofs.
Footbath 1 g/l.=3.8 g/gal 400 ppm By Spray or immersion
Disinfection of 1 g/I. = 3.8 g/gal 400 ppm By Spray 1 liter of
equipment solution for 15 m”.
(containers, hoses,
nets, etc.)
Disinfection of areas 2 g/L.=7.6 g/gal 800 ppm Spray or fogging
Disinfection of hands 1 g/L. = 3.8 g/gal 400 ppm By Spray or
immersion. Apply
solution in direct
contact with skin
without posterior rinse.
Disinfection of all 1 g/l.=3.8 g/gal 400 ppm by immersing in
tanks, piping TIMSEN solution
system, filters and for at least 24 hours,
all other gadgets and, without rinsing,
allowed to dry for
about 5 days. It may
be necessary to do
this routine after
every 2 cycles.
Washing of feed 1 g/l.=3.8 g/gal 400 ppm Utensils must be
preparation immersed in a

equipment (knives,
tables, mixers,
pelletizers, etc.)

Drains

Transport Vehicles

the above described quat/urea biocide to discarded shrimp
larvae, cool rooms, employee hands, worker foot baths,
equipment such as containers, hoses, nets, tanks, pipes, {il-
ters, and the like, drains, feed preparation utensils such as
knives, tables, mixers and pelletizers, and shrimp transport
vehicles by applying to such areas an aqueous solution of
quat/urea biocide comprising one or more quats in an amount
from about 100 ppm to about 1200 ppm, or about 400 ppm to
about 800 ppm, and applied at a rate of about 1 liter of
aqueous biocide solution per 4 to 15 m” of area. According to

reciplent that

contains a

disinfectant solution

and allow a contact

of five minutes, let

it dry, 1t 1s necessary

to wash. By immersion
K00 ppm spray
800 ppm Spray or fogging

2 g/l.="7.6 g/gal
2 g/l.="7.6 g/gal

Treatment of Fish Tanks

[0097] Fish tanks are subject to infection such as virus,
bactena, fungus, and the like. According to another embodi-
ment of this invention, a method of treating a fish tank com-
prises applying an aqueous solution quat/urea biocide solu-
tion as described herein above to the fish tank. According to a
certain embodiment, the method comprises applying an aque-
ous solution of a quat/urea biocide, wherein the one or more
quats are present 1n the aqueous solution 1n an amount from
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about 100 ppm to about 1200 ppm, or about 400 ppm, to the
fish tank before fish are added and then rinsing the tank.
According to another embodiment, the method comprises
applying an aqueous solution of a quat/urea biocide to live
fish 1n a tank, wherein the one or more quats are present 1n the
aqueous solution 1n an amount from about 0.5 ppm to about 1
ppm. According to some embodiments for live fish, the live
fish may be treated with the aqueous solution for about 1 hour
on each of 3 consecutive days or on alternate days for 6 days.

Pulp and Paper

[0098] Microorganisms such as bacteria, fungi, and algae
are typical contaminants in fabrication of paper. When
recycled paper 1s used to make paper, there may be even more
contamination because some recycled paper material 1s fur-
ther contaminated with microorgamisms. Microorganisms
may cause serious problems during pulp handling, paper
making and converting operations. Thus, there 1s a need to
control, reduce, or eliminate microorganisms from paper pulp
and paper such that one may produce a better quality product,
reduce the number of rejected number of products, reduce the
number of loses, reduce loss time and/or save machinery
COSts.

[0099] Thus, according to another embodiment of this
invention, a method for making paper comprises adding to
paper pulp a quat/urea biocide such as that described herein-
above. According to a certain embodiment, the method com-
prises applying the quat/urea biocide to paper pulp in an
amount wherein the one or more quats are present 1n the paper
pulp 1n an amount from about 1 ppm to about 100 ppm, or
about 10 ppm to about 75 ppm, or about 15 ppm to about 50
ppm, or about 25 ppm. According to a certain embodiment, a
method for making paper comprises adding to paper pulp a
quat urea biocide, wherein the temperature of the paper pulp
1s from about 10 to about 60° C., or about 15 to about 45° C.

[0100] According to another embodiment of this invention,
a method of disinfecting paper manufacturing equipment
comprises applying to the paper manufacturing equipment an
aqueous solution of a quat/urea biocide as described herein-
above. According to a certain embodiment, the method com-
prises applying an aqueous solution of the quat/urea biocide
wherein the one or more quats are present in the aqueous
solution 1n an amount from about 100 ppm to about 1200 ppm
at a rate of about 1 liter of the aqueous biocide solution to
about 4 to about 15 m* of equipment area. According to still
another embodiment of the present invention, the step of
applying the aqueous quat/urea biocide solution comprises
applying solution to the paper making equipment.

Animal Wash

[0101] Animals may carry illness and/or odor causing
pathogens on their hair and/or skin and may spread those
pathogens to other animals and humans. Soaps and shampoos
may be inadequate to kill such pathogens or protect the ani-
mal from subsequent infection. Thus, there 1s a need for a
method for controlling pathogen infection on animals and the
spread of such pathogens.

[0102] According to an embodiment of this mvention, a
method for controlling pathogens on an animal comprises
applying an aqueous quat/urea biocide solution having a
composition according to embodiments described herein-
above to the skin or hair of the animal or both. According to an
embodiment, the aqueous biocide solution may have a tem-
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perature from about 15° C. to about 40° C., or about 25° C. to
about 40° C., or about 35° C. to about 40° C. during the step
of applying the biocide solution to the animal. According to a
certain embodiment, the quat/urea biocide may be present 1n
the aqueous solution 1n an amount from about 0.001 to about
2% by weight of the aqueous solution or about 0.01 to about
2% by weight of the aqueous solution, or about 0.1 to about

u -

2% by weight of the aqueous solution, or about 0.5 to about
1% by weight of the aqueous solution. Therefore, according
to particular embodiments, the one or more quats are present
in the aqueous solution 1n a concentration 1n a range of about
4 ppm to about 8000 ppm, or about 40 ppm to about 8000
ppm, or about 400 ppm to about 8000 ppm, or about 2000
ppm to about 4000 ppm. According to particular embodi-
ments, the step of applying the aqueous biocide may comprise
immersion, spraying, rinsing, drenching, and the like. The
urea present 1n the biocide may also reduce chapping of the
ammal’s skin. In a certain embodiment, the frequency of
application to the animal may range from once every week, or
once every month, or once every 3 months due to its residual
action. According to a certain embodiment, the method for a
method for controlling pathogens on an animal comprises
washing the animal with a cleanser, such as soap or shampoo
or the like, and thereafter applying an aqueous quat/urea
biocide solution having a composition according to embodi-
ments described hereinabove to the skin or hair of the animal
or both. This method may be applied to a variety of animals
including, but not limited to livestock, such as cows, horses,
pigs, sheep, and the like, and pets, such as dogs and cats and
the like. According to certain embodiments, the aqueous bio-
cide solution may be effective to treat fungus and eczema of
the skin and feathers and/or may make animal coats or feath-
ers shiny and healthy. Furthermore, according to certain
embodiments, the aqueous biocide solution may be effective
to control sweat odor and reduce exposure to fleas, thes, and

other 1nsects.

[0103] According to a certain embodiment, a method for
sanitizing cow udders 1s provided and comprises applying an
aqueous quat/urea biocide solution having a composition
according to embodiments described hereinabove to the cow
udder. This treatment may be effective to prevent mastitis.
According to an embodiment, the aqueous biocide solution
may have a temperature from about 15° C. to about 40° C., or
about 25° C. to about 40° C., or about 35° C. to about 40° C.
during the step of applying the biocide solution to the animal.
According to a certain embodiment, the quat/urea biocide
may be present in the aqueous solution 1 an amount from
about 0.001 to about 2% by weight of the aqueous solution or
about 0.01 to about 2% by weight of the aqueous solution, or
about 0.1 to about 2% by weight of the aqueous solution, or
about 0.5 to about 1% by weight of the aqueous solution.
Theretfore, according to particular embodiments, the one or
more quats are present 1n the aqueous solution 1n a concen-
tration 1n a range of about 4 ppm to about 8000 ppm, or about
40 ppm to about 8000 ppm, or about 400 ppm to about 8000
ppm, or about 2000 ppm to about 4000 ppm. According to
particular embodiments, the step of applying the aqueous
biocide may comprise immersion, spraying, rinsing, drench-
ing, and the like. The urea present 1n the biocide may also
reduce chapping of the udder. In a certain embodiment, the
frequency of application to the udder may range from once
every day or once every week due to 1ts residual action.

[0104] According to a another embodiment, a method for
sanitizing cow milking equipment 1s provided and comprises
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applying an aqueous quat/urea biocide solution having a
composition according to embodiments described herein-
above to the cow milking equipment. According to an
embodiment, the aqueous biocide solution may be applied to
the cow milking equipment in the same manner as to the cow

udder. Equipment to be treated may include, but 1s not limited
to the rubber milking tips and the milking cans.

[0105] According to still another embodiment, a method
for sanitizing a dairy plant 1s provided and comprises apply-
ing an aqueous quat/urea biocide solution having a composi-
tion according to embodiments described hereinabove to the
diary handling equipment. According to an embodiment, the
aqueous biocide solution may be applied to dairy equipment
including but not limited to pipelines, tanks, valves, and the
like to reduce, prevent, or eliminate bacteria, fungus, espe-
cially lactus bacillus, and other biological contamination.
Some bacterial contamination, like lactus bacillus, 1s difficult
to control due to formation of calcium stones, called milk
stones, 1 diary processing equipment. Thus, according to a
certain embodiment, the aqueous biocide solution may be
applied to dairy equipment along with a non-ionic detergent
for removing the calcium stones without damaging the equip-
ments surfaces such as the pipe surfaces.

Treatment of Swimming Pools

[0106] Swimming pools are also subject to infection such
as virus, bactena, fungus, algae, and the like. Thus, there 1s a
need for swimming pool pathogen treatment that does not
harm humans.

[0107] According to another embodiment of this invention,
a method of treating a swimming pool comprises applying an
aqueous solution quat/urea biocide solution as described
hereinabove to swimming pool surfaces, water 1n a swim-
ming pool and/or equipment operatively associated with the
swimming pool. According to a certain embodiment, the
method comprises applying an aqueous solution of a quat/
urea biocide to swimming pool surfaces or swimming pool
equipment surfaces, at a rate of about 1 liter of the aqueous
biocide solution per 4 to about 15 m” of swimming pool area
or associated equipment area, wherein the one or more quats
are present 1n the aqueous solution 1n an amount from about
100 ppm to about 1200 ppm, or from about 200 ppm to about
600 ppm, or at about 400 ppm. According to particular
embodiments of the invention, treatment of swimming pools
may comprise application of the above described quat/urea
biocide to equipment such as containers, hoses, nets, tanks,
pipes, filters, drains and the like. According to particular
embodiments, such applications can be implemented by
immersion, spraying, rinsing, fogging, and the like. Disinfec-
tion of tanks, piping systems, filters, and the like, 1n accor-
dance with certain embodiments, comprises contacting such
items with the quat/urea biocide aqueous solution, without
rinsing, and allowing the solution to contact the treated area
for at least about 24 hours then allowing the treated areato dry
for about five days.

[0108] When using aqueous solution quat/urea biocide
solution as described hereinabove to water 1n a swimming
pool in which humans will be swimming, a far lower concen-
tration of the biocide 1s used. Thus, according to still another
embodiment, a method of treating a swimming pool com-
prises adding the quat/urea biocide as described hereinabove
to water 1n a swimming pool such that the one or more quats
are present in aqueous solution 1n the swimming pool water 1n
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an amount from about 1 ppm to about 3 ppm. The pH of the
water may range from 3 to 11, but may be less cloudy at more
neutral pH.

[0109] According to certain embodiments, the quat/urea
biocide comprises 60% by weight urea and 40% by weight
quaternary ammonium compounds in which 60% of the alkyl

chains are C, ,H,o, 30% of the alkyl chains are C, ;H; 5, 5% of
the alkyl chains are C,.H,-, and 5% of the alkyl chains are
C,.H;,. The quat/urea biocide 1s mixed with water and
applied as an aqueous solution. Concentration 1in ppm means
amount of quat 1n aqueous solution.

[0110] In order to maximize the effectiveness of the treat-
ment, the foregoing biocide solution 1s preferably applied
without blending or mixing the biocide solution with other
products. In particular, the biocide solution should not be
mixed with anionic products, since the anions would react
with cationic components of the solution.

[0111] The present mvention 1s further illustrated by the
following examples, which are not to be construed in any way
as imposing limitations upon the scope thereof. On the con-
trary, it 1s to be clearly understood that resort may be had to
various other embodiments, modifications, and equivalents
thereof which, after reading the description therein, may sug-
gest themselves to those skilled 1n the art without departing
from the spirit of the present invention and/or the scope of the
appended claims

EXAMPLE 1

Making the Biocide Composition

[0112] A biocide composition 1s prepared using a batch

process. 400 lbs of alkyl dimethyl benzyl ammonium chlo-
rides 1n which 60% of the alkyl chains are C, ,H,, 30% of the

alkyl chains are C, ;H,,, 5% of the alkyl chains are C,,H,-,
and 5% of the alkyl chains are C, H,~ 1s combined with 100
Ibs of ethylene glycol to create a quat mixture. The quat
mixture 1s gradually heated to a temperature of about 50° C.
until substantially all water 1s evaporated from the quat. Sepa-
rately, 600 Ibs of pharmaceutical grade urea 1s heated to about
100° C. until substantially all water 1s evaporated from the
urca. The heated quat mixture i1s then sprayed over heated
urca and mixed with the urea to form a quat/urea biocide
mixture with a paste-like consistency. The quat/urea biocide
mixture 1s dried to remove the solvent and create a biocide
composition, and the biocide composition 1s forced through a
screen to granulate the biocide. The quat/urea biocide 1s then
packaged 1n drums to protect the granules from moisture.

EXAMPLE 2

Treatment of Chicken Carcasses with Biocide Com-
position

[0113] A quat/urea biocide composition prepared using the
process described i Example 1 was mixed with water to
prepare 9,954 liters of aqueous solution with 200 ppm quat/
urea biocide. The quat/urea biocide solution was heated to
about 60° C. and placed 1n a scalding tank, and 2000 chicken
carcasses were treated in the tank over a 20 minute period,
cach carcass having a residence time of about 3 minutes in the
tank. The process was then repeated with no biocide in the
scalding tank.

[0114] Adter chilling and processing, the chicken carcasses
that had been scalded 1n the tank containing the biocide tested
negative for £. Coli and were found to have an average level




US 2009/0312428 Al

of fecal coliforms of about 120 nmp/g. The chicken carcasses
that had been scalded 1n the tank without biocide tested posi-
tive for £. Coli and were found to have an average level of
tecal coliforms of about 944 nmp/g.

[0115] Samples of the chicken were then packaged and
placed 1 a refrigerated display. The chicken carcasses that
had been scalded in the tank contaiming the quat/urea biocide
had a normal odor and a pink color after 12 days of display.
The chicken carcasses that had been scalded without biocide
had a pale color and strong odor after 5 days of display, and a
brown color and “stench™ odor after 7 days of display.
[0116] The dimensions and values disclosed herein are not
to be understood as being strictly limited to the exact numeri-
cal values recited. Instead, unless otherwise specified, each
such dimension 1s intended to mean both the recited value and
a Tunctionally equivalent range surrounding that value. For
example, a dimension disclosed as “40 mm™ 1s mtended to
mean “about 40 mm.”

[0117] Whle particular embodiments of the present mnven-
tion have been 1llustrated and described, 1t would be obvious
to those skilled in the art that various other changes and
modifications can be made without departing from the spirit
and scope of the invention. It 1s therefore intended to cover 1n
the appended claims all such changes and modifications that
are within the scope of this imvention.

I claim:
1. A method of making a biocide composition comprising:

drying urea; and thereafter,
combining at least one quat and urea to form a quat/urea

biocide composition.
2. The method of claim 1, wherein the step of drying the

urca comprises heating the urea.

3. The method of claim 1, further comprising the step of
drying the at least one quat before the combining step.

4. The method of claim 3, wherein the step of drying the at
least one quat comprises heating the at least one quat and the
step of drying the urea comprises heating the urea.

5. The method of claim 4, wherein the step of heating the at
least one quat comprises gradually heating the at least one
quat to a temperature 1n a range from about 30 to about 40° C.

6. The method of claim 4, wherein the step of heating the at
least one quat comprises heating the at least one quat in the
presence of a solvent.

7. The method of claim 4, wherein the step of heating the
urea comprises heating the urea to a temperature 1n a range

from about 80 to about 120° C.

8. The method of claim 4, wherein the step of heating the at
least one quat comprises gradually heating the at least one
quat to a temperature 1n arange from about 30° C. to about 40°
C., and the step of heating the urea comprises heating the urea
to a temperature 1n a range from about 80° C. to about 120° C.

9. The method of claim 4, wherein the step of combining
the at least one quat and urea comprises spraying the at least
one quat onto the urea.

10. The method of claim 4, further comprising granulating
the biocide composition.

11. The method of claim 4, further comprising adding
organic solvent to the at least one quat before the step of
heating the at least one quat.

12. The method of claim 4, wherein the at least one quat
CoOmprises one or more quats.

13. The method of claim 4, wherein the one or more quats
and urea are present 1n the quat/urea biocide composition 1n
amounts based on a weight ratio of the one or more quats to
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urea from about 10:90 to about 90:10, or from about 20:80 to
about 60:40, or from about 30:70 to about 50:350, or a weight
ratio of about 40:60.

14. The method of claim 4 wherein the at least one quat
includes an alkyl chain having a length in a range from 12 to
18 carbons.

15. The method of claim 12, wherein about 50 to about
100% by weight of the one or more quaternary ammonium
compounds present 1n the quat/urea biocide composition
have an alkyl chain has a length in the range of about 12
carbons to about 18 carbons.

16. The method of claim 12, wherein about 50 to about
100% by weight of the one or more quaternary ammonium
compounds present 1 the quat/urea biocide composition
have an alkyl chain has a length in the range of about 14
carbons to about 16 carbons.

17. A quat/urea biocide composition comprising at least
one quat and urea, and being stable at an application tempera-
ture up to 120° C. and capable of imparting a surface tension
0f 39 to about 64 dynes/cm” to an aqueous solution compris-

ing the quat/urea biocide composition 1n an amount from
about 0.001 to about 2% by weight of the solution.

18. A quat/urea biocide composition made according to the
method of claim 1.

19. An aqueous quat/urea biocide solution comprising
water, at least one quat, and urea, and being stable at an
application temperature up to 120° C. and having a surface
tension of 39 to about 64 dynes/cm”.

20. The solution of claim 19 wherein the quat/urea biocide
composition 1s present in the solution 1 an amount from
about 0.001 to about 2% by weight of the solution.

21. A method for treating one or more articles or an envi-
ronment comprising applying a quat/urea biocide composi-
tion comprising urea and at least one quat, to the article or
environment, the quat/urea biocide composition being stable
at an application temperature up to 120° C. and capable of
imparting a surface tension of 39 to about 64 dynes/cm” to an
aqueous solution comprising the quat/urea biocide composi-
tion 1n an amount from about 0.001 to about 2% by weight of
the solution.

22. The method of claim 21 wherein the step of applying
the quat/urea biocide composition includes applying the quat/
urea biocide composition 1 an aqueous solution having a
surface tension of 39 to about 64 dynes/cm”.

23. The method of claim 21 wherein the step of applying
the quat/urea biocide composition includes applying the quat/

urea biocide composition at a temperature 1n the range of
about 40° C. to about 120° C.

24. The method of claim 21 wherein the step of applying
the quat/urea biocide composition includes immersion,
spraying, fogging, drenching, or fumigation.

25. The method of claim 21 wherein the one or more
articles are one or more chicken carcasses and the step of
applying the quat/urea biocide composition comprises apply-
ing the quat/urea biocide composition 1n an aqueous quat/
urea biocide solution comprising the quat/urea biocide com-
position and water at a temperature 1n the range of about 40°
C. to about 100° C. to the one or more chicken carcasses.

26. The method of claim 235, wherein the step of applying
the aqueous biocide solution comprises applying the aqueous
biocide solution at a temperature 1n a range from about 50° C.
to about 80° C., or about 60° C. to about 70° C., or a tempera-
ture of about 65° C.
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277. The method of claim 25, wherein the quat/urea biocide
composition 1s present in the aqueous biocide solution such
that the one or more quats are present 1n the aqueous biocide
solution 1n a concentration in arange of about 10 ppm to about
1200 ppm, or about 25 ppm to about 500 ppm, or about 50
ppm to about 200 ppm, or 1n amount of about 100 ppm

28. The method of claim 25, wherein the step of applying
the aqueous biocide solution comprises spraying the aqueous
biocide solution onto the carcass or immersing the chicken
carcass into the aqueous biocide solution.

29. The method of claim 21 wherein the one or more
articles are one or more poultry eggs and the method com-
prises applying the quat/urea biocide composition 1n an aque-
ous quat/urea biocide solution comprising the quat/urea bio-
cide composition and water to an outer surface of the eggs.

30. The method of claim 21 wherein the environment 1s a
poultry farm and the method comprises applying the quat/
urea biocide composition 1 an aqueous quat/urea biocide
solution comprising the quat/urea biocide composition and
water to a poultry breeding area.

31. The method of claim 21 wherein the one or more
articles are one or more poultry and the method comprises
teeding the one or more poultry an aqueous quat/urea biocide
solution comprising the quat/urea biocide composition and
water.

32. The method of claim 21 wherein the one or more
articles are one or more human hands and the method com-
prises applying an aqueous quat/urea biocide solution com-
prising the quat/urea biocide composition and water to the
human hand.

33. The method of claim 21 wherein the environment 1s a
beverage dispensing machine and the method comprises con-
tacting at least a portion of the beverage dispensing machine
with the quat/urea biocide composition 1n an aqueous quat/
urea biocide solution comprising the quat/urea biocide com-
position and water.

34. The method of claim 21 wherein the environment 1s a
food silo and the method comprises storing food and the
quat/urea biocide 1n the food silo.

35. The method of claim 21 wherein the one or more
articles are an agricultural crop and the method comprises
applying an aqueous quat/urea biocide solution comprising
the quat/urea biocide composition and water to the agricul-
tural crop.

36. The method of claim 21 wherein the environment 1s turf
and the method comprises applying an aqueous quat/urea
biocide solution comprising the quat/urea biocide composi-
tion and water to turf.

37. The method of claim 21 wherein the environment 1s an
o1l well and the method comprises feeding an o1l well drilling
mud 1nto an o1l well, the o1l well drilling mud comprising an
o1l well drilling lubricating material, water, and the quat/urea
biocide composition.
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38. The method of claim 21 wherein the environment 1s an
o1l well and the method comprises feeding a recovery fluid
into an o1l well and then removing a mixture of the recovery
fluid and o1l from the o1l well, the recovery tfluid comprising
an aqueous quat/urea biocide solution comprising the quat/
urea biocide composition and water.

39. The method of claim 21 wherein the environment 1s a
conduit 1n a conduit and the method comprises contacting at
least a portion of an interior surface of the conduit with an
aqueous quat/urea biocide solution comprising the quat/urea
biocide composition and water for controlling, eliminating,
or preventing biofilm.

40. The method of claim 21 wherein the environment is a
shrimp farm and the method comprises applying an aqueous
quat/urea biocide solution comprising the quat/urea biocide
composition and water to a shrimp breeding area.

41. The method of claim 21 wherein the one or more
articles are paper pulp and the method comprises adding the
quat/urea biocide composition to the paper pulp.

42. The method of claim 21 wherein the one or more
articles are one or more animals and the method comprises
applying an aqueous quat/urea biocide solution comprising
the quat/urea biocide composition and water to skin or hair of
the one or more animals or both, for controlling pathogens on
the one or more animals.

43 . The method of claim 42 further comprising washing the
one or more animals with a cleanser and thereatter applying
the aqueous quat/urea biocide solution.

44. The method of claim 42 wherein the one or more
animals are one or more cows and the method of applying the
aqueous quat/urea biocide solution comprises applying the
aqueous quat/urea biocide solution to one or more cow
udders.

45. The method of claim 21 wherein the one or more
articles are one or more citrus plants and the method com-
prises applying an aqueous quat/urea biocide solution com-
prising the quat/urea biocide composition and water to one or
more citrus plants for controlling citrus greening.

46. The method of claim 21, wherein the environment 1s a
peanut processing facility and the method comprises apply-
ing an aqueous quat/urea biocide solution comprising the
quat/urea biocide composition and water to the peanut pro-
cessing facility.

47. The method of claim 21, wherein the environment 1s a
swimming pool and the method comprises applying an aque-
ous quat/urea biocide solution comprising the quat/urea bio-
cide composition and water to the swimming pool.

48. An o1l well drilling mud comprises an o1l well drilling
lubricating material, water, and a quat/urea biocide compris-
ing urea and at least one quat.
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