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Description

Field of the Disclosure

[0001] The disclosure relates generally to methods for preventing and/or extinguishing fires and, more specifically, to
methods for applying water-laden polymer particles to a surface to prevent and/or extinguish fires.

Brief Description of Related Technology

[0002] Water is commonly used to extinguish fires and to prevent the spread thereof to nearby structures. Water has
several beneficial effects when applied to a fire, including heat removal and oxygen deprivation. When water is directed
at a structure adjacent a fire to prevent its spread thereto, the fire must provide enough heat to evaporate the water on
(or in the materials of) the adjacent structure before the adjacent structure can reach its combustion or ignition temperature.
[0003] One disadvantage to using water to prevent a fire from spreading to a nearby structure is that most of the water
directed at the structure does not soak into the structure to provide fire protection, but rather tends to run off the structure
to the ground. Consequently, a significant quantity of water is wasted. Another disadvantage is that any water that does
soak into the structure provides only limited protection against the fire because most structures only absorb a limited
amount of water, and that limited amount of absorbed water quickly evaporates. Therefore, significant manpower must
be expended to continuously reapply water on nearby structures to provide them with continuing fire protection.
[0004] A disadvantage to using water to extinguish fires is that a considerable amount of the water does not directly
fight or extinguish the fire because of the run-off problem described above. Another disadvantage to using water in
extinguishing fires is that the water sprayed directly on the fire evaporates at an upper level of the fire, with the result
that significantly less water than is applied is able to penetrate sufficiently to extinguish the base of the fire.
[0005] To address the above disadvantages of using water (by itself) to fight fires, U.S. Patent No. 5,190,110 to von
Blusher et al. describes using an aqueous system comprising dry absorbent polymers to extinguish and/or prevent fires.
The polymer particles have particle sizes from 20 microns to 500 microns, and are dispersed in water by stirring or
pumping, such that the resultant viscosity does not exceed 0,1 Pa.s. This system contains discrete polymer particles
that absorb water, without being soluble in water. Thus, the particles are entrained in the water, permitting their application
directly to a fire. The dry, solid granular particles are typically pre-mixed with the water source. Alternatively, the dry,
solid granular particles can also be added directly in advance of the nozzle. This alternative method does not provide
sufficient time for the particles to swell and, consequently, the viscosity is not increased sufficiently to allow the particles
to adhere to surfaces.
[0006] U.S. Patent No. 4,978,460 to von Blücher et al. also describes using an aqueous system comprising dry
absorbent polymers to extinguish and/or prevent fires. The dry, solid polymer particles of the ’460 patent are encased
by a water-soluble release agent to prevent agglutination of the particles. The time that it takes for the encapsulated
solid granular particles to swell (i.e., expand from the absorption of water) ranges from ten seconds to several minutes.
When fighting a fire with typical hose lengths, ten seconds is longer than practical for the water to be retained in a fire
hose. Thus, when such encased polymer particles are used with standard fire-fighting equipment, there is not sufficient
time for the particles to swell, and the viscosity is not increased sufficiently to allow the particles to adhere to surfaces.
[0007] U.S. Patent No. 3,758,641 to Zweigle also describes using dry, solid, granular polymer particles with high water
absorption in firefighting applications. Use of the disclosed particles is best accomplished with special, additional fire-
fighting equipment.
[0008] Due to the dry, solid, granular nature of the aforementioned state-of-the-art firefighting, water-absorbent poly-
meric particles, it is difficult, if not impossible, to use such polymers in many firefighting applications. For example,
eduction of such polymers into a standard firefighting hose with standard equipment is nearly impossible because of the
particulate nature of such polymers. Moreover, the dry, solid nature of the polymers promotes agglutination of the particles
and subsequent blockage of water flow from the firefighting hose. It is therefore sometimes necessary to provide special
equipment such as "pumps and spray nozzles adapted for handling for such materials" to use the dry, solid granular
particles in firefighting applications (see, for example, the ’641 patent to Zweigle).
[0009] From document EP-A-0774279 a water additive and a method for fire prevention and fire extinguishing has
become known. Here, a cross-linked, water-swellable additive polymer is used. In more detail, an additive for water is
prepared, which additive is a water-in-oil-emulsion in which particles of cross-linked, water-swellable polymer are dis-
persed. This emulsion is produced by an inverse phase emulsion polymerization 10 process.
[0010] Additionally, if a natural source of water, such as a creek or a river, is to be used as the water source, it is
impossible to pre-mix the polymer by batch adding it to the water source. For example, if one poured the polymer additive
into a stream or river, most of the polymer additive will simply flow past the point of suction of the water for use in
combating fires.
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SUMMARY OF THE DISCLOSURE

[0011] The disclosure provides a vegetable oil dispersion containing a dry, ground, cross-linked, water-swellable
polymer for use in preventing and/or extinguishing fires. Advantageously, the dispersion is easily mixed with a water
supply. Moreover, the dispersion can be combined with water to provide a water-additive mixture with sufficiently high
viscosity such that the mixture readily adheres to vertical and horizontal surfaces in functional thickness. Additionally,
the polymer contained in the dispersion has a very short swell time (to absorb the water), and is easily educted into a
fire hose through the use of standard firefighting equipment. Moreover, because the dispersion of the disclosure comprises
vegetable oil, its use as an additive for fighting fires is environmentally favored relative to mineral oil emulsion-based
polymers.
[0012] In one embodiment of the disclosure, the methods for applying polymer particles to a surface to prevent and/or
extinguish a fire include providing cross-linked polymer particles in the form of a vegetable oil dispersion, adding the
dispersion as a water-absorbent additive to water in an amount sufficient to increase the viscosity of the resulting water-
additive mixture to above about 0,1 Pa.s and directing the additive/water mixture onto a surface to prevent and/or
extinguish a fire, wherein after absorption of water the additive holds more than about 50 weight percent (wt.%) of the
total water.
[0013] In another embodiment of the disclosure, the methods for applying polymer particles to a surface to prevent
and/or extinguish a fire include adding a dispersion comprising a vegetable oil and a dry, ground, cross-linked, water-
swellable polymer to water to form a water-additive mixture, and directing the water-additive mixture onto a surface to
prevent and/or extinguish a fire, wherein the polymer holds more than about 50 weight percent (wt.%) of the water in
the water-additive mixture after swelling.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is an illustration of typical equipment used to apply polymer particles to a surface to prevent and/or extinguish
a fire; and,

Fig. 2 is a schematic representation illustrating an embodiment of the disclosure.

DETAILED DESCRIPTION

[0015] The disclosed methods utilize a water additive to prevent and/or extinguish a fire. The additive is a dispersion
containing a vegetable oil and a cross-linked, water-swellable polymer. The dispersion is produced by dispersing a
ground, dry water-swellable polymer in vegetable oil, optionally with appropriate surfactant(s) and stabilizing agent(s),
as needed or desired. In a preferred embodiment, the dispersion comprises a dry, cross-linked polymer in vegetable oil,
and suitable emulsifier(s) and suspending agent(s).
[0016] Preferably, the dispersion is a dry, cross-linked polymer of at least one hydrophilic monomer dispersed in
vegetable oil. Typically, the polymer is a copolymer of acrylamide and acrylic acid derivatives (e.g., an acrylate salt).
Preferably, the polymer is a terpolymer of an acrylate salt, acrylamide, and 2-acrylamido-2-methylpropanesulfonic acid
(AMPS) salt. The polymer particles resulting from the polymerization are generally ground to less than about 74 microns
in size, usually with 70% of the particles being less than 37 microns in size. However, polymer particles having a size
ranging from about 10 microns to about 200 microns may be used.
[0017] Virtually any water-insoluble vegetable oil may be used to prepare the dispersion. Preferably, the vegetable
oil is rapeseed oil (or its refined form, canola oil).
[0018] A gel is typically formed after the dispersion is added to the fire-fighting water. The choice of the oil and the
particle size of the dispersed cross-linked, water-swellable polymer particles is determined by the desired softness/
stiffness of the gel that is formed after the dispersion is added to the fire-fighting water. Immobilized gel formation
generally occurs in about three seconds or less; thus the particles preferably have a swell time of less than about three
seconds. The gel typically has a viscosity of at least about 0,1 Pa.s, preferably at least about 0,5 Pa.s, up to about 50
Pa.s. "Immobilized" gel formation means the gel will adhere to a vertical surface on contact.
[0019] Low HLB surfactants may be used to aid in the dispersion of the dry polymer particles in the vegetable oil.
Higher HLB surfactants may be added to the dispersion to modify the flowability of the gel for specific fire-fighting
requirements. A particularly suitable low HLB surfactant is sorbitan monooleate. Sorbitan monooleate is used as an
emulsifier in foods.
[0020] Preferably, the additive is present in sufficient quantity such that after absorption of water, the additive holds
more than about 50 wt.% of the total water.
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[0021] A suspending agent, such as fumed silica, may be used to provide stability and flowability to the dispersion.
This allows the dispersion to be introduced to the water supply in a liquid form, such that it can be easily educted with
standard fire fighting equipment. The use of fumed silica not only provides stability to the dispersion, but also surprisingly
increases the stability of the water-additive mixture (gel), and allows a lower additive concentration to produce an
immobilized gel. Fumed silica is also approved as a direct food additive.
[0022] Polymeric dispersions that comprise, consist essentially of, or consist of vegetable oil (e.g., canola oil), sorbitan
monooleate, and fumed silica are particularly desirable for health, safety, environmental and handling aspects in that
these formulating components are either foods or are approved as direct food additives.
[0023] The additive is typically added to the water in a concentration of about 0.1 volume percent (vol.%) to about 50
vol.%, usually no more than about 20 vol.%. Preferably, the additive is added to the water in a concentration from about
0.1 vol.% to about 10 vol.%, more preferably from about 1 vol.% to about 3 vol.%, or from about 1 vol.% to about 2 vol.%.
[0024] The additive combines the properties of a super-absorbent polymer, in that it can absorb significant quantities
of water in relation to its size and weight, and a thickener, in that the resulting water-additive mixture has a relatively
high viscosity. Thus, the water-additive mixture that is sprayed from the end of a fire hose adheres readily in functional
thickness to both vertical and horizontal surfaces. This adherence allows the water-additive mixture to prevent the fire
from damaging the structure to which it adheres for a relatively long period of time, thereby minimizing the manpower
needed to recoat the structure. Using this water-additive mixture to coat a structure that is near a fire therefore provides
a protective coating to the structure. Thus, the fire will not spread as rapidly because it must overcome the effects of the
significant quantity of water present in the water-laden polymer particles of the additive that adhere to the structure.
Additionally, because the quantity of water absorbed by the additive evaporates less quickly than that provided by pure
water, use of the additive provides more water to prevent and/or extinguish fires. Furthermore, the firefighting benefits
of the additive can be replenished by misting (e.g., subsequent to coating a structure with the water-additive mixture).
Misting is typically performed when a portion of the water held by the polymer evaporates.
[0025] The method of adding this additive to the firefighting water is preferably via eduction, pumping, or batch addition
to the source water. The nature and properties of the additive enables eduction through standard firefighting equipment.
[0026] As shown in Fig. 1, the additive may be educted into a fire hose 10 in any suitable manner, such as that currently
used to educt fire fighting foams, such as aqueous film-forming foam (AFFF). A trailing hose 12 is placed in a bucket
14 of additive. The flow of water through the fire hose 10 creates a negative pressure at an eductor nozzle 16, which
then draws the additive from the bucket 14 into the flow of water through the fire hose 10. The eductor nozzle 16 has
an internal valve by which the flow of additive may be controlled. This additive may be used with existing standard
firefighting equipment and does not require purchase of new equipment. Because the additive is a flowable dispersion,
there is no need to add a carrying or release agent to enable it to be educted or mixed.
[0027] Alternatively, the additive may be batch added to the water tank 18 on a fire truck 20. Once again, because
the additive is a fluid dispersion, there is no need for extensive agitation or for addition of a separate carrying or release
agent to avoid clumping, as is necessary with the solid additives that are presently used. Only limited mixing is typically
required in such a batch addition of the additive of the disclosure.
[0028] When the additive is introduced to a significant quantity of fire fighting water such as through eduction into a
fire hose or batch addition into a water tank, the dispersion mixes with the firefighting water, and the polymer particles
within the dispersion are exposed to a large volume of water and quickly absorb significant quantities of the water.
[0029] The swollen particles from the vegetable oil dispersion form a homogeneous, highly viscous fluid. Because of
the nature of the dispersion, the resulting water-additive mixture has a short (preferably about three seconds or less)
swell or absorption time and relatively high viscosity, which allows the mixture to easily adhere to both vertical and
horizontal surfaces. Moreover, the water-additive mixture has sufficient fluidity to allow the additive to be easily educted
through standard fire fighting equipment.
[0030] When the water-additive mixture is sprayed onto a vertical or horizontal surface, the mixture adheres to the
surface, thereby extinguishing the fire and/or providing extended fire protection for structures located near a fire. As
illustrated in Fig. 2, when the mixture is sprayed onto a surface 22, water-laden polymer particles 24 are stacked on top
of each other. This is similar to how AFFF and other foams are used, but the polymer particles 24 are laden with water
and the traditional foam bubbles are filled with air. This water fill dramatically enhances the thermal protection qualities
of the additive.
[0031] When the fire approaches the surface 22, the outer water-laden polymer particles 24 that are closest to the fire
absorb the heat until the point of water evaporation is reached. Thus, the water-laden polymer particles 24 that are closer
to the wall are protected until the water of the outer water-laden polymer particles 24 evaporates. Then the next layer
of water-laden polymer particles 24 absorbs heat until the point of water evaporation is reached, thereby shielding the
remaining inner layers of water-laden polymer particles. This process continues until the water of the innermost layer of
water-laden polymer particles 24 is evaporated. This process absorbs heat significantly more effectively than does the
use of conventional foams that use air instead of water to absorb the heat as water has a significantly higher heat capacity
than air bubbles.
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[0032] As an additional benefit, by the time that the fire has evaporated the water from the water-laden polymer particles
layers down to the protected surface, the coating on the surface above the point of fire penetration may slide down to
partially re-coat and continue to protect the area penetrated by the fire, depending on the viscosity of the coating gel.
This also minimizes the manpower and material resources currently necessary to periodically re-soak the surface.
Obviously, at some point the fire will evaporate substantially all of the water from the additive if the fire continues to burn.
But by retarding the advance of the fire and the damage done by the fire, and by using the additive to directly fight the
fire, firefighters will be able to more effectively fight the slowed fire and the damage done by the fire will be significantly
reduced relative to the damage done when conventional firefighting techniques and materials are used to fight fires.
Accordingly, the additive represents a substantial leap forward in firefighting technology.
[0033] As previously described, when water is sprayed directly onto a fire, much of the water never effectively fights
the fire because the superheated air above the fire evaporates the water before the water can reach the flames. However,
when the disclosed additive is used, more water reaches the fire because the water-laden additive polymer particles
retard evaporation, the evaporation process is slower. Thus, not only does more water reach the fire, less water is used
than when using simply water, or even when using conventional additives, such as fire fighting foams. Also, when simply
applying water, a larger proportion of the water that is applied directly to the fire (and is not evaporated) runs off or soaks
into the ground and is thus wasted after its initial application. As an additional benefit, the water-additive mixture of the
disclosure also coats the ashes or the charred structure that was burning, instead of running off or soaking into the
ground, and helps to prevent re-flashing, because the water-laden polymer particles are able to absorb heat and the
mixture, which is viscous, adheres to the surface and deprives the surface of the oxygen needed for combustion, thus
also providing a smothering effect on the burned surface.
[0034] Because of these properties of the additive, the water-additive mixture is also suitable for use as an artificial
fire break when fighting forest or brush fires. The mixture can be sprayed in advance of the fire and will coat the structure,
such as bushes and trees, such that the fire will stop its advance when it reaches the treated area, allowing the firefighters
to extinguish the flames without the fire advancing further. This causes significantly less damage than does the use of
conventional means of fire breaks, such as using bulldozers or controlled burning to clear an area for a fire break.
[0035] The additive can absorb water in significant quantities relative to its own weight. Once the additive particles
have been added to the firefighting water and absorb water to their capacity (preferably in three seconds or less), the
particles can carry more than about 90 wt.% of the water that is used to fight the fire.
[0036] The polymer is preferably a dry, cross-linked, water-swellable polymer in a vegetable oil dispersion. The polymer
may be a polymer of hydrophilic monomers, such as acrylamide, acrylic acid derivatives, maleic acid anhydride, itaconic
acid, 2-hydroxyl ethyl acrylate, polyethylene glycol dimethacrylate, allyl methacrylate, tetraethyleneglycol dimethacrylate,
triethyleneglycol dimethacrylate, diethylene glycol dimethacrylate, glycerol dimethacrylate, hydroxypropyl methacrylate,
2-hydroxyethyl methacrylate, 2-tert-butyl amino ethyl methacrylate; dimethylaminopropyl methacrylamide, 2-dimethyl-
anfnoethyl methacrylate, hydroxypropyl acrylate, trimethylolpropane trimethacrylate, 2-acrylamido-2 methylpropanesul-
fonic acid derivatives, and other hydrophilic monomers. Preferably, the polymer is a co-polymer of acrylamide and acrylic
acid derivatives and, more preferably, a terpolymer of an acrylate salt, acrylamide, and a 2-acrylamido-2-methylpro-
panesulfonic acid (AMPS) salt. The salts may generally be any monovalent salt, but preferably are sodium or potassium
salts.
[0037] Many such dry polymers are commercially available and are routinely used in diapers. A viscosity of significantly
greater than 0,1 Pa.s and even in the range from 0,5 Pa.s to 50 Pa.s is easily obtainable and beneficially utilized for the
disclosed additive. This is in contrast with the state of the art as represented by U.S. Pat. No. 5,190,110 to von Blücher
et al., which teaches that viscosities above 100 cps are undesirable and unworkable in fighting fires. The higher viscosities
of the water-additive mixture allow the water-additive mixture to have better adherence to vertical surfaces, yet the water-
additive mixtures are still sufficiently fluid such that the additive can be successfully educted through standard firefighting
equipment.
[0038] Because the degree of hardness of the water, in other words the amount of divalent cations in the water, affects
the degree of swelling of the polymer particles, a component may also be introduced to counteract water hardness. A
suitable monomer to counteract water hardness in this application is AMPS or a derivative thereof. The amount of AMPS
included in the dry polymer may be varied depending on the hardness of the water in the particular region of use.
Nevertheless, the polymer is effective without inclusion of a chemical to counteract water hardness, particularly in
geographical regions that do not have hard water.
[0039] The polymer particle size in the dispersion is generally less than 74 microns with 70% to 95% of the particles
generally less than about 37 microns in size. The particle size of the polymer allows for a preferred swell time of about
three seconds or less so that the particles complete their swelling during the time from when the additive is educted into
the fire water to when the additive/water mixture is to be immobilized on the surface to be protected. Due to their dispersion
in a vegetable oil/surfactant system, the particles in the additive of the disclosure will preferably have a swell time of
about three seconds or less, whereas the swell time of conventional polymer particles have, at best, a swell time of
about 10 seconds (see, e.g., the ’460 to von Blucher et al.). Conventional polymer particles often have swell times of
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minutes or even hours (see, e.g., U.S. Pat. No. 3,247,171 to Walker et al.) before absorbing sufficient water to be suitable
for use in fighting fires. These longer swell times are inadequate for use in an eduction system without significant advance
preparation and/or special equipment.
[0040] Because of the short swell time and the fluid state of the disclosed additive, the additive is superbly situated
to be used in a standard eduction system with a fire hose and a water source, such as a tanker truck or a fire hydrant.
This eliminates the need for special equipment to practice the methods of the disclosure. The disclosure is also suitable
for use by directly adding the additive to a tank of a tanker truck. To this end, only 37,9 lt to 56,8 lt of additive (i.e., less
than 59 kg) are necessary to treat the standard 1890 lt tank on a fire tanker truck. This is a significant improvement over
the state of the art, as illustrated by the ’460 patent to von Blücher et al., wherein 200 grams of additive are required for
every liter of water, which is 59 kg equivalent to about 379 kg for a typical 1890 lt tank.

EXAMPLES

[0041] Several tests of the additive have been conducted to evaluate the firefighting and fire protection properties
thereof.

Example 1

[0042] A 4 feet by 4 feet sheet of � inch thick plywood was coated with Product 4 of the table, below, using an eductor,
to a thickness of approximately � inch with a 2.5 vol.% solution of a water-additive mixture. Following this application,
the plywood was subjected to an open flame generated by a propane gas jet. The time to bum through the treated
plywood was measured and compared with the time to bum through an identical sheet of plywood that was not treated.
The burn-through time for the treated plywood was 9 minutes, 12 seconds. The burn-through time for the untreated
plywood was 2 minutes, 40 seconds.

Examples 2-7 - Comparative Fire Protection

[0043] Eduction of additive into a fire water stream does not guarantee exact concentration of the additive nor permit
exact gel coating thickness. In order to make exact fire retardant comparisons of additive concentrations, gel thicknesses
and vertical surface stabilities, experiments were performed to control these variables. Exact concentrations of a series
of additives were prepared in a blender at a low speed that simulated eductor preparation. � inch thick poplar boards
were coated with exact coating thicknesses (using a draw-down technique) . Additionally, an exact propane flame heat
and impingement distance were used. In all cases, gels prepared in the blender from the additive/water mixture and
used in the tests, were immobilized in less than three seconds. The gel was then spread on the poplar board to the
thickness detailed in the table 1, and tested as described above.

Product Type Product 
Concentration 

(Vol.%) 
Necessary to 

Produce 
Vertically 
Stable, 

Immobile Gel 
Coating

Coating 
Thickness 
(inches)

Time to Burn 
Through Gel 

Coating

Total Time to 
Burn Through 
�" Board (min:

seconds)

No coating 
(control)

- - - (1) 2:24

(2) Mineral Oil-
Based Emulsion

3.5% �" 2:45 5:28

(2A) Mineral Oil-
Based Emulsion 

+2% Fumed 
Silica

3.5% �" 3:06 5:40
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[0044] The data in the table demonstrate the surprising performance of firefighting gel produced from the disclosed
dry polymer-containing product. Product 4, a fine-ground dry polymer in canola oil incorporating low HLB emulsifier and
fumed silica, gives superior fire protection to Product 3, the same formulation but without fumed silica. Besides providing
stability to the dispersion, the presence of fumed silica surprisingly stabilizes the gel formed when the dispersion is
added to the fire-fighting water, significantly reducing the concentration needed for the gel coating to adhere to the
vertical surface. This not only means a lower concentration of dispersion is required to produce a vertically stable gel,
but also that the water available in the gel to fight the fire is increased for a given gel thickness.
[0045] For comparison, a commercial mineral oil-based emulsion product (Product 2) was tested. Product 2 is inferior
in fire protection to Product 4 of the disclosure. Further, the viscosity of Product 2’s mineral oil-based formulation is not
significantly improved (in Product 2A) by the addition of fumed silica to allow for reduced concentration. The increased
gel stability confered by the fumed silica with the vegetable oil (which is in reality a naturally occurring fatty acid ester)
carrier in the dispersion of disclosure is a significant and unexpected benefit.
[0046] As described in U.S. 6,245,252 B1 (col. 7, line 19) emulsion polymers produced by inverse phase polymerization
require higher HLB emulsifiers in order to quickly "invert" the emulsion. The inverting emulsifier emulsifies the oil-
continuous-phase into the diluting water, exposing the polymer particles to the water so they can swell. In the present
disclosure, which uses a vegetable oil, i.e., a fatty acid ester, an inverting surfactant, which is often referred to as a
wetting agent, is not required in order to quickly produce a very stable gel.
[0047] Another surprising result is that the addition of wetting agent (high HLB surfactant) in Product 5 does not
measurably reduce the time for gel formation (all tested products formed gel in less than about 3 seconds). Further, the
addition of the high HLB surfactant reduces the viscosity of the gel to the extent that the concentration cannot be reduced

(continued)

Product Type Product 
Concentration 

(Vol.%) 
Necessary to 

Produce 
Vertically 
Stable, 

Immobile Gel 
Coating

Coating 
Thickness 
(inches)

Time to Burn 
Through Gel 

Coating

Total Time to 
Burn Through 
�" Board (min:

seconds)

(3)

Dry Polymer 
Based 

Dispersions

4.0% �" 2:40 5:10
(4) 3.5% �" 4:11 7:00
(4) 3.0% �" 4:04 6:40
(4) 2.5% �" 2:46 5:48
(4) 3.0% h" 2:05 4:50
(5) 3.5% �" 3:41 6:38
(6) 3.0% �" 3:50 5:46
(7) 2.0% �" 2:30 5:30

Reference Notes:
(1) Surface of Control board burst into flame in 11 seconds and burned through in 2 minutes, 24 seconds.
(2) Mineral oil-based commercial emulsion fire-fighting product, 38 weight percent (wt.%) active polymer content.
(2A) (2) plus 2 wt.% fumed silica (CAB-O-SIL EH-5) added.
(3) Dry polymer-based dispersion: 38.9 wt.% ground dry polymer (dry polymer 99.9% less than 74 microns, 94.5%
less than 44 microns, 90% less than 37 microns), 2.4 wt.% sorbitan monooleate (Span 80), 58.7 wt.% canola oil.
(4) Dry polymer-based dispersion: 38.2 wt.% ground dry polymer (same grind of dry polymer as in (3), above), 2.3
wt.% sorbitan monooleate 1.7 wt.% fumed silica (CAB-O-SIL EH-5), 57.8 wt.% canola oil.
(5) Dry polymer-based dispersion: 38.0 wt.% ground dry polymer (same grind of dry polymer as in (3) and (4), above),
2.3 wt.% sorbitan monooleate (Span 80), 0.6 wt.% high HLB surfactant (Dow XL-80N), 1.7 wt.% fumed silica (CAB-
O-SIL EH-5), 57.4 wt.% canola oil.
(6) Dry polymer-based dispersion: 38.2 wt.% ground dry polymer (dry polymer 99.8% less than 74 microns, 82.9%
less than 44 microns, 73.4% less than 37 microns), 2.3 wt.% sorbitan monooleate (Span 80), 1.7 wt.% fiimed silica
(CAB-O-SIL EH-5), 57.8 wt.% canola oil.
(7) Dry polymer-based dispersion of the disclosure: 39.1 wt.% ground dry polymer (same grind as in (3), (4) and (5),
above), 1.8 wt.% fumed silica (CAB-O-SIL EH-5), 59.1 wt.% canola oil.
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to the extent possible with Product 4, the high HLB-free product, and still maintain a stable vertical coating. The combi-
nation of the dry, ground polymer in a vegetable oil containing low HLB surfactant and fumed silica with water produces
a smooth, homogenous gel that is an extremely effective fire-fighting product. Without the low HLB surfactant (Product
7), a 2 vol.% concentration will produce a vertically stable gel but the coating is not as homogenous and concentrations
above 2.5 vol.% become friable. Application control would be difficult with eductor nozzles.
[0048] Product 6 demonstrates that an even courser grind of the dry polymer may be used, however some vertical
gel stability is lost, requiring a slightly higher gel concentration when compared to Product 4.
[0049] In application, the additive may be provided in a 3,79 lt or 18,9 lt container for use with a standard eduction
system. The concentration of additive for the eduction is preferably between 0.1 % and 10% (volume to volume), but
concentrations of up to 20 vol.% are acceptable. Once the concentration is significantly above 20 vol.%, the viscosity
of the water-additive mixture often becomes unwieldy. Likewise, for use in direct mixing into a tank, the additive is batch
mixed in a concentration of preferably between 0.1 vol.% and 10 vol.%, but concentrations of up to about 20 vol.% are
acceptable. Additive concentrations of from about 1.0 vol.% to about 3.0 vol.% provide suitable characteristics for
firefighting, and greater concentrations are generally unnecessary. The use of lower concentrations also improves cost
effectiveness.

Claims

1. A method for applying water-laden polymer particles to a surface to prevent and/or extinguish a fire, the method
comprising:

(a) adding a dispersion comprising a vegetable oil and a dry, ground, cross-linked, water-swellable polymer to
water to form a water-additive mixture containing water-laden polymer particles, wherein the polymer holds
more than about 50 weight percent (wt.%) of the water in the water-additive mixture after swelling, the oil and
the particle size of the polymer being selected to result in the formation of an immobilized gel; and,
(b) directing the water-additive mixture comprising the immobilized gel onto a surface to prevent and/or extinguish
a fire.

2. The method of claim 1, wherein the adding step comprises educting the dispersion into the water with standard
firefighting eduction equipment.

3. The method of claim 1, wherein the adding step comprises batch-adding the dispersion to the water.

4. The method of one of the claims 1 to 3, wherein the dispersion further comprises at least one additive selected from
the group consisting of surfactants and stabilizing agents.

5. The method according to claim 4, wherein the surfactant has a net hydrophilic/lipophilic balance (HLB) value less
than about 8.

6. The method according to claim 4, wherein the stabilizing agent is fumed silica.

7. The method of one of the claims 1 to 6, wherein the dispersion is added in an amount sufficient to increase the
viscosity of the water-additive mixture to above 0,1 Pa.s.

8. The method according to one of the claims 1 to 7, wherein the vegetable oil is selected from the group consisting
of rape seed oil and canola oil.

9. The method of one of the claims 1 to 8, wherein the polymer has a swell time of less than about three seconds.

10. The method of one of the claims 1 to 9, wherein the dispersion is added in an amount sufficient to increase the
viscosity of the water-additive mixture to between about 0,5 Pa.s and about 50 Pa.s.

11. The method of one of the claims 1 to 10, wherein the polymer is formed from a hydrophilic monomer, preferably
selected from the group consisting of acrylamides and acrylic acid derivatives.

12. The method of claim 11, wherein the acrylic acid derivative is an acrylate salt.
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13. The method of one of the claims 1 to 10, wherein the polymer is a terpolymer of an acrylate salt, acrylamide, and
a 2-acrylamido-2-methylpropanesulfonic acid salt.

14. The method of one of the claims 1 to 13, wherein a concentration of the dispersion of the water-additive mixture is
between about 0.01 percent by volume (vol.%) and about 50 vol.%, preferably between about 0.1 vol.% and about
10 vol.%, most preferably between about 1 vol.% and about 2 vol.%.

15. A method of one of the claims 1 to 14, wherein the dry polymer has a particle size of from about 10 microns to about
200 microns, preferably of less than 74 microns.

16. The method of claim 15, wherein the dry polymer comprises particles having a particle size of less than 44 microns,
preferably of less than 37 microns.

17. The method of claim 15 or 16, wherein 70% to 95%, preferably 90% of the particles of the dry polymer have a particle
size of less than 37 microns.

Patentansprüche

1. Verfahren zum Auftragen von wasser-beladenen Polymer-Partikeln auf eine Oberfläche zur Vermeidung und/oder
zur Löschung eines Feuers, mit den Schritten:

(a) Zugeben einer Dispersion mit einem pflanzlichen Öl und einem trockenen, gemahlenen, vernetzten und
wasser-aufschwellbaren Polymer zu Wasser, um eine Wasser-Addititiv-Mischung mit wasserbeladenen Poly-
mer-Partikeln zu bilden, wobei das Polymer nach dem Schwellen mehr als 50 Gewichtsprozent (wt%) Wasser
in der Wasser-Addititiv-Mischung hält, und das Öl und die Partikelgröße des Polymers so gewählt sind, dass
daraus die Bildung eines immobilisierten Gels resultiert; und
b) Richten der Wasser-Addititiv-Mischung mit dem immobilisierten Gel auf eine Oberfläche, um Feuer zu ver-
hindern und/oder zu löschen.

2. Verfahren nach Anspruch 1, bei dem der Schritt des Zugebens das Herausziehen der Dispersion in das Wasser
mittels einer Standard-Feuerlösch-Eduktions-Ausrüstung umfasst.

3. Verfahren nach Anspruch 1, bei dem der Schritt des Zugebens das chargenweise Zugeben der Dispersion zu
Wasser umfasst.

4. Verfahren nach einem der Ansprüche 1 bis 3, bei dem die Dispersion ferner mindestens ein Additiv aufweist, das
aus der Gruppe der Netzmittel bzw. Tenside und Stabilisierungsmittel ausgewählt ist.

5. Verfahren nach Anspruch 4, bei dem das Tensid einen Netto-hydrophil/lipophil-Gleichgewichts-Wert (net hydrophilic/
lipophilic balance (HLB) value) hat, der kleiner als etwa 8 ist.

6. Verfahren nach Anspruch 4, bei dem das Stabilisierungsmittel pyrogene Kieselsäure bzw. pyrogenes Kieselgel ist.

7. Verfahren nach einem der Ansprüche 1 bis 6, bei dem die Dispersion in einem Ausmaß zugegeben wird, welches
ausreicht, um die Viskosität der Wasser-Addititiv-Mischung auf über 0,1 Pa s anzuheben.

8. Verfahren nach einem der Ansprüche 1 bis 7, bei dem das pflanzliche Öl aus der Gruppe bestehend aus Rapssamenöl
und Rapsöl ausgewählt ist.

9. Verfahren nach einem der Ansprüche 1 bis 8, bei dem das Polymer eine Schwellzeit von weniger als um drei
Sekunden hat.

10. Verfahren nach einem der Ansprüche 1 bis 9, bei dem die Dispersion in einer Menge zugegeben wird, die ausreicht,
um die Viskosität der Wasser-Addititiv-Mischung auf zwischen etwa 0,5 Pa s und etwa 50 Pa s anzuheben.

11. Verfahren nach einem der Ansprüche 1 bis 10, bei dem das Polymer von einem hydrophilen Monomer gebildet ist,
das vorzugsweise aus der Gruppe bestehend aus Acrylamiden und Acrylsäurederivaten ausgewählt ist.
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12. Verfahren nach Anspruch 11, bei dem das Acrysäurederivat ein Acrylatsalz ist.

13. Verfahren nach einem der Ansprüche 1 bis 10, bei dem das Polymer ein Terpolymer aus einem Acrylatsalz, Acrylamid
und einem 2-Acrylamid-2-Methylpropan-Sulfonsäuresalz ist.

14. Verfahren nach einem der Ansprüche 1 bis 13, bei dem die Konzentration der Dispersion der Wasser-Addititiv-
Mischung zwischen etwa 0,01 und etwa 50 Volumenprozent (vol.%), vorzugsweise zwischen etwa 0,1 und etwa 10
Volumenprozent (vol.%), äußerst bevorzugt zwischen etwa 1 und etwa 2 Volumenprozent (vol.%) beträgt.

15. Verfahren nach einem der Ansprüche 1 bis 14, bei dem das trockene Polymer eine Partikelgröße im Bereich von
etwa 10 bis etwa 200 Mikrometer, vorzugsweise von weniger als 74 Mikrometer hat.

16. Verfahren nach Anspruch 15, bei dem das trockene Polymer Partikel mit einer Partikelgröße von weniger als 44
Mikrometer, vorzugsweise von weniger als 37 Mikrometer aufweist.

17. Verfahren nach Anspruch 15 oder 16, bei dem 70% bis 95%, vorzugsweise 90% der Partikel des trockenen Polymers
eine Partikelgröße von weniger als 37 Mikrometer haben.

Revendications

1. Procédé d’application de particules de polymère chargées d’eau sur une surface pour empêcher et/ou éteindre un
incendie, le procédé comprenant :

(a) l’addition d’une dispersion comprenant une huile végétale et un polymère gonflable à l’eau, réticulé, broyé
et sec à de l’eau pour former un mélange d’additif à l’eau contenant des particules de polymère chargées d’eau,
le polymère contenant plus d’environ 50 pour cent en poids (% en poids) de l’eau du mélange d’additif à l’eau
après gonflage, l’huile et la taille de particule du polymère étant sélectionnées pour conduire à la formation d’un
gel immobilisé ; et
(b) la direction du mélange d’additif à l’eau comprenant le gel immobilisé sur une surface pour empêcher et/ou
éteindre un incendie.

2. Procédé selon la revendication 1, dans lequel l’étape d’addition comprend l’injection de la dispersion dans l’eau à
l’aide d’un équipement d’injection de lutte contre l’incendie standard.

3. Procédé selon la revendication 1, dans lequel l’étape d’addition comprend l’addition discontinue de la dispersion à
l’eau.

4. Procédé selon l’une des revendications 1 à 3, dans lequel la dispersion comprend en outre au moins un additif
choisi dans le groupe constitué par les agents tensioactifs et les agents stabilisants.

5. Procédé selon la revendication 4, dans lequel l’agent tensioactif présente une valeur de balance hydrophile/lipophile
(HLB) inférieure à environ 8.

6. Procédé selon la revendication 4, dans lequel l’agent stabilisant est la silice fumée.

7. Procédé selon l’une des revendications 1 à 6, dans lequel la dispersion est ajoutée dans une quantité suffisante
pour augmenter la viscosité du mélange d’additif à l’eau à une valeur supérieure à 0,1 Pa.s.

8. Procédé selon l’une des revendications 1 à 7, dans lequel l’huile végétale est choisie dans le groupe constitué par
l’huile de colza.

9. Procédé selon l’une des revendications 1 à 8, dans lequel le polymère a un temps de gonflage inférieur à environ
trois secondes.

10. Procédé selon l’une des revendications 1 à 9, dans lequel la dispersion est ajoutée à une quantité suffisante pour
augmenter la viscosité du mélange d’additif à l’eau à une valeur comprise entre environ 0,5 Pa.s et environ 50 Pa.s.
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11. Procédé selon l’une des revendications 1 à 10, dans lequel le polymère est formé d’un monomère hygrophile, choisi
de préférence dans le groupe constitué par les acrylamides et des dérivés d’acide acrylique.

12. Procédé selon la revendication 11, dans lequel le dérivé d’acide acrylique est un sel d’acrylate.

13. Procédé selon l’une des revendications 1 à 10, dans lequel le polymère est un terpolymère d’un sel d’acrylate,
d’acrylamide, et d’un sel d’acide 2-acrylamido-2-méthylpropanesulfonique.

14. Procédé selon l’une des revendications 1 à 13, dans lequel une concentration de la dispersion du mélange d’additif
à l’eau est comprise entre environ 0,01 pour cent en volume (% en volume) et environ 50 % en volume, de préférence
entre 0,01 % en volume et environ 10 % en volume, de manière préférée entre toutes entre environ 1 % en volume
et environ 2 % en volume.

15. Procédé selon l’une des revendications 1 à 14, dans lequel le polymère sec présente une taille de particule d’environ
10 microns à environ 200 microns, de préférence inférieure à 74 microns.

16. Procédé selon la revendication 15, dans lequel le polymère sec comprend des particules ayant une taille de particule
inférieure à 44 microns, de préférence inférieure à 37 microns.

17. Procédé selon la revendication 15 ou 16, dans lequel 70 % à 95 %, de préférence 90 % des particules du polymère
sec présentent une taille de particule inférieure à 37 microns.
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