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(57) Abstract:
according to

A fire control system
various aspects of
the present invention includes an
extinguishant configured to absorb
heat from the fire. In one embodiment,
the extinguishant is configured to
absorb thermal radiation from the
fire and inhibit reflection of thermal
radiation from the extinguishant and/or
other surfaces back into the fire. In
additional and alternative embodiments,
the extinguishant includes a thermal
absorbant may be configured to transfer
heat into the surface and/or interior
of suppressant particles or droplets to
promote activation of the suppressant.
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UTILITY PATENT APPLICATION

METHODS AND APPARATUS FOR EXTINGUISHING FIRES

INVENTOR: Joseph Michael Bennett

CROSS-REFERENCES TO RELATED APPLICATIONS
This application 1is:
a continuation-in-part of U.S. Nonprovisional Patent Application No. 09/920,179,

filed August 1, 2001;

a continuation-in-part of U.S. Nonprovisional Patent Application No. 10/214,497,

filed August 8, 2002;

a continuation-in-part of U.S. Nonprovisional Patent Application No. 10/728,223 filed

December 3, 2003; and

a continuation-in-part of U.S. Nonprovisional Patent Application No. 10/443,302,

filed May 21, 2003.

FIELD OF THE INVENTION

The invention relates to methods and apparatus for controlling fires and flammable

materials.

BACKGROUND OF THE INVENTION
Flammable and otherwise hazardous matenals play an important role in the everyday

lives of most people. Most people encounter flammable materials, such as gasoline, engine
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oil, and natural gas, without danger. Because the flammable matenals are contained, they
typically present no problem for those that are nearby.

When the flammable materials become uncontained, however, the materials can injure
or kill, such as when the container is damaged and the material escapes. Fire extinguishing
systems play a key role in controlling and extinguishing fires. Numerous matenials offer
various properties for quenching fires and find applications in various types of fire
extinguishing systems, including dry powders, liquids, and foams. Most of these matenals
directly attack the source of the fire. In particular, the materials are intended to directly cool
the fire, deprive the fire of fuel or oxygen, or otherwise interfere with the chemical
combustion process that sustains the fire.

SUMMARY OF THE INVENTION

A fire control system according to various aspects of the present invention includes an
extinguishant having various characteristics for fire suppression. In one embodiment, the
extinguishant is configured to absorb thermal radiation from the fire and/or inhibit reflection
of thermal radiation from the extinguishant and/or other surfaces back into the fire.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

A more complete understanding of the present invention may be derived by referring
to the detailed description when considered in connection with the following illustrative
figures. In the following figures, like reference numbers refer to similar elements and steps.

Figure 1 is an illustration of a fire extinguishing system according to various aspects
of the present invention;

Figure 2 is an illustration of suppressant particles or droplets mixed with thermal

absorbant particles or droplets;
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Figures 3A-B are cross-sectional views of suppressant particles having a colored
surface and a coated surface, respectively;

Figure 4 is an illustration of a suppressant particles partially marked with residue from
thermal absorbant particles;

Figure 5 is a cross-sectional view of a suppressant particle having a thermal absorbant
permeated into its interior; and

Figure 6 is a cross-sectional view of a suppressant particle having thermal absorbant
particles attached to and/or embedded in its surface.

Elements and steps in the figures are illustrated for simplicity and clarity and have not
necessarily been rendered according to any particular sequence. For example, steps that may
be performed concurrently or in different order are illustrated in the figures to help to improve
understanding of embodiments of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

The present invention is described partly in terms of functional components and
various processing steps. Such functional components may be realized by any number of
components configured to perform the specified functions and achieve the various results.
For example, the present invention may employ various elements, materials, suppressants,
thermal absorbants, heat conductors, neutralizing agents, and the like, which may carry out a
variety of functions. In addition, the present invention may be practiced in conjunction with
any number of applications, environments, hazardous materials, and extinguishants, and the
systems described are merely exemplary applications for the invention. Further, the present
invention may employ any number of conventional techniques for manufacturing, assembling,

dispensation, and the like.



CA 02570876 2006-12-13
WO 2006/002078 PCT/US2005/021090

This application is a continuation-in-part of U.S. Nonprovisional Patent Application
No. 09/920,179, filed August 1, 2001, a continuation-in-part of U.S. Nonprovisional Patent
Application No. 10/214,497, filed August 8, 2002, a continuation-in-part of U.S.
Nonprovisional Patent Application No. 10/443,302, filed May 21, 2003, a continuation-in-
part of U.S. Nonprovisional Patent Application No. 10/728,223 filed December 3, 2003, and
incorporates the disclosure of each application by reference. To the extent the disclosure of
any such application conflicts with the present disclosure, however, the present disclosure is
to be given precedence.

Referring now to Figure 1, a fire control system 100 for controlling and extinguishing
fires according to various aspects of the present invention may be implemented in conjunction
with a dispenser 110 containing an extinguishant 112. The dispenser 110 dispenses the
extinguishant 112 onto or near the fire. The extinguishant 112 tends to reduce the intensity of
the fire and/or extinguish the fire.

The dispenser 110 may comprise any suitable system for dispensing the extinguishant
112. The dispenser 110 may also store the extinguishant 112 until the extinguishant 112 is to
be deposited on or near a fire. For example, the dispenser 110 may comprise a conventional
fire extinguishing system, such as a handheld fire extinguisher, a building fire extinguishing
system, a vehicular fire extinguishing system, an industrial fire extinguishing system, and the
like. In the present embodiment, the dispenser 110 comprises a conventional handheld fire
extinguisher having a tank 114 for storing the extinguishant 112 and a nozzle 116 for
directing the extinguishant 112. In an alternative embodiment, the dispenser comprises a
vehicular fire panel substantially filled with extinguishant and configured to open and

dispense the extinguishant in response to a trigger event, such as an impact.
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The extinguishant 112 is a material configured to control or extinguish fire in any
suitable manner. The extinguishant 112 may comprise any suitable material for suppressing
the fire, such as a material that suppresses fire by depriving the fire of heat, oxygen, or fuel, or
disrupting chemical processes that tend to sustain the fire. For example, the extinguishant 112
is suitably configured to absorb heat from the fire, such as to reduce reflection of thermal
radiation by the extinguishant 112 and/or other surfaces.

Fires, particularly two-dimensional fires formed on liquid pools of fuel, have muitiple
mechanisms, including thermal radiation, that sustain the fire as well as dissipate 1ts thermal
energy. Thermal radiation tends to contribute to the sustenance and spread of fire. In
particular, thermal radiation released by the fire transports heat to the liquid pool below to
promote vaporization and the introduction of fuel vapor into the reaction zone to sustain the
fire. Because radiation is released in all directions, however, energy also radiates away from
the fuel and the fire. To maintain sufficient heat to support and sustain the fire, the lost heat
must be replaced by heat from the fire.

The radiated heat may also contribute to the spread of a fire from 1ts oniginal location.
The radiation effects of fire and the role played by thermal radiation are complex, for example
due to the complexities of the direction and extent of heat losses, the radiation of heat upon
surrounding structures and re-radiations back to the fire, radiation losses and generation
within the surrounding hot air itself, and the respective rates of emission, absorption, and
reflection from each of the constituents. Further, radiation-based heat deposition on
surrounding combustible structures, such as walls and curtains, may result in their ignition
and sustained fire. This mechanism can result in the spread of the fire to these surrounding

structures from the original site of the fire, and can lead to a runaway fire spread condition.
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In the present embodiment, the extinguishant 112 is configured to absorb heat, such as
radiated heat. For example, in one embodiment, the extinguishant 112 may comprise, either
entirely or in part, particles that exhibit heat-absorbing colors, such as black or other dark
colors. The color of the extinguishant 112 may be provided in any suitable manner, such as
by using dark materials for the extinguishant 112, coloring the extinguishant 112, or adding a
dark material to the extinguishant 112. Although all colors absorb some amount of thermal
radiation, the present extinguishant 112 is configured to specifically enhance the absorption of
radiation. For example, white-colored surgaces associated with many conventional
extinguishant absorb around 20% of thermal radiation in most of kthe infrared band. Black-
colored surfaces absorb closer to 90-95%. The extinguishant 112 may also comprise a
material that conducts heat to facilitate absorption of heat into the interior of the extinguishant
112 particles or liquid.

For example, in one embodiment, the extinguishant 112 comprises, either entirely or
in part, iron oxide particles, such as FeO, Fe,0;, and/or Fe;04. The iron oxide particles may
be configured in any suitable manner to directly or indirectly suppress the fire. In one
embodiment, the iron oxide particles are dark colored, such as the natural black and gray
colors associated with various iron oxide varieties. The extinguishant 112 may be further
configured in any suitable manner to draw heat from the fire, such as by coloring the iron
oxide black or other heat-absorbing color, or by adding dark particles or liquid.

The iron oxide particles are suitably relatively fine, such as having an approximate
average diameter within the range of about 0.10 to 20 microns, typically within the range of
about 0.20 to 10 microns, such as an average diameter of about one micron. Smaller particles
tend to provide greater surface area for absorbing heat and/or reacting to the fire. The iron

oxide particles may be configured, however, according to any suitable criteria, such as
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packing and storage properties, delivery characteristics, availability, expense, particular
hazards likely to be confronted, and the like.

In another embodiment, the extinguishant 112 is configured to be effectively delivered
to the fire. For example, the extinguishant 112 may be configured to have a relatively high
mass and/or density, which tends to facilitate projecting the extinguishant 112 towards a
target and counter the buoyant effects of updrafts from a fire. In particular, the individual
particles of the extinguishant 112, such as iron oxide particles, may be configured with a
relatively high density, such as about 1.0 g/cc to 10.0 g/cc, to more effectively fall onto a fire
despite rising air and gases.

Further, the extinguishant 112 may be configured to have selected magnetic properties
that may assist in fire suppression. For example, the extinguishant 112 may comprise a
ferromagnetic material, such as iron or iron oxide, that may assist in the suppression of the
fire. The magnetic properties of the material may attract the material to the positive charge of
the fire.

The extinguishant 112 may also comprise multiple materials. In one alternative
embodiment, the extinguishant 112 comprises a suppressant and a thermal absorbant. The
suppressant is configured to suppress the fire, for example a conventional fire suppressant
configured to smother the fire, cut off the fuel supply, or cool the fire below the flammability
temperature. The thermal absorbant is suitably configured to absorb heat from the fire, for
example to reduce reflection of thermal radiation by the extinguishant 112 and/or other
surfaces and/or to promote activation of the suppressant.

The suppressant is configured to reduce the fire, for example via conventional
techniques. For example, the suppressant may comprise sodium or potassium bicarbonate,

ammonium phosphate, monophosphate, potassium chloride, potassium salt carbon dioxide,
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HFC-227ea, halon or halotron-I, monoammonium phosphate, ammonium polyphosphate,
Monnex (trade name for a form of hydrated potassium bicarbonate), “cleaning agents”
(including hydrofluorocarbons and fluoroethers), water, or water mist. The suppressant may
comprise, however, any suitable material for suppressing fire.

The thermal absorbant is configured to reduce heat, particularly thermal radiation,
reflected back into the fire or other heat source by the extinguishant 112 or other surfaces.
The thermal absorbent may also be configured to enhance the pertormance of the suppressant.
In particular, radiation-based heat may affect the performance of dry chemical fire
extinguishing particles when they are introduced into the fire region. Various types of
extinguishing particles may function as a sink for the heat released by the fire and cool 1t
below its sustenance temperature. Chemically reactive dry chemicals, such as sodium and
potassium bicarbonate, also decompose when exposed to heat to release carbon dioxide and
metal ions to interrupt the fire reaction chemically as well as smother 1t. Smaller particles
appear to be effective, possibly because the particles must vaporize rapidly for optimal
effectiveness.

Most conventional dry chemical extinguishants, however, are white or near-white 1n
the visible spectrum. Whiter surfaces tend to reflect heat from each particle back to the fire
zone or the fuel source and reduce heat absorption by the particles themselves. The retlection
of the heat tends to promote the robustness of the fire, and lower heat absorption tends to
reduce the rate of heat extraction from the fire. The low absorption also tends to slow the rate
of decomposition of the particles themselves and the corresponding generation of fire-
inhibiting decomposition products to mix into the reaction zone, and as a result, particles 1n
the region above or near the fire zone may not break down. Such particles are substantially

ineffective and suspend in the air or deposit on surrounding areas.
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An extinguishant 112 according to various aspects of the present invention includes a
thermal absorbant to absorb heat, such as heat transferred by thermal radiation. The thermal
absorbant may also or alternatively be configured to absorb heat transferred by convection
and/or conduction. For example, the thermal absorbant is suitably configured to modify the
outer surface and/or interior of the suppressant to absorb more thermal radiation.
Consequently, less heat tends to_be reflected back to maintain the fire. Further, more heat i1s
transported into the suppressant so that heat-reactive suppressants may decompose faster to
release their chemical ions and decomposition products to chemically interrupt the fire. In
addition, thermal absorbant that is not in the immediate vicinity of the fire may extract
additional heat from the fire and potentially inhibit ignition of surrounding combustible
materials by reducing the transmission of thermal radiation to the surrounding area.

In one embodiment, the thermal absorbant provides color in conjunction with the
suppressant to provide a thermally absorptive surface, such as by at least partially changing
the surface to flat black and/or providing a thermal conductor into the interior of the
suppressant particle. Absorptive surfaces tend to absorb 1nstead of reflect heat. The thermal
absorbant tends to promote extraction of heat from the environment and/or decomposition of
the suppressant. The use of the thermal absorbant also facilitates the use of larger suppressant
particles to maintain favorable throw characteristics. The thermal absorbant inhibits transport
and/or reflection of heat to fuel sources, and causes the extinguishant 112 to break down 1n
areas farther from the center of the reaction zone to create a more concentrated cloud of metal
ions and inert gas molecules induced into the fire.

The thermal absorbant may be configured in any suitable manner to reduce the
reflection of heat back into the fire, transmission of heat to other combustibles, and/or

promote activation of the suppressant. In the present embodiment, the thermal absorbant 1s
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configured to absorb heat, such as heat transferred via thermal convection, conduction, and/or
radiation. The thermal absorbant may be configured in any suitable manner to absorb heat,
such as by providing a thermally absorptive color or other characteristics to the extinguishant
112.

For example, in one embodiment, the thermal absorbant may provide an appropriate
color to the extinguishant 112 that tends to absorb thermal energy instead of reflecting
thermal energy. The thermal absorbant may be configured to absorb as many radiation
wavelengths as possible, such as a flat black color, or may be configured to absorb particular
wavelengths or temperatures, such as wavelengths corresponding to carbon-based emission
spectra or wavelengths associated with particular flammable matenals found in a certain
environment. Alternatively, the thermal absorbent may exhibit any other effective or desired
color, such as various shades of gray, one or more colors mixed within the thermal absorbant,
or other configurations. The thermal absorbant may be selected according to any suitable
criteria, such as cost, durability, effectiveness in absorbing selected relevant wavelengths,
effectiveness in coloring the extinguishant 112, flow performance, extinguishing
performance, and the like. The thermal absorbant may be selected according to other criteria
as well, such as other fire extinguishing capabilities, improved handling, lower toxicity, easier
cleanup, or other relevant criteria.

The thermal absorbant may operate in conjunction with the suppressant in any suitable
manner. For example, the thermal absorbant is suitably disposed proximate to the
suppressant, such as mixed with the suppressant, attached to the suppressant, or integrated
into the suppressant. Referring to Figure 2, in one embodiment, the extinguishant 112

comprises a liquid, gaseous, or liquefied compressed gas suppressant 210 mixed with a hqud

10
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or solid thermal absorbant 212. The suppressant 210 and the thermal absorbant 212 may be
pre-mixed or mixed upon dispensation.

The thermal absorbant 212 may increase the thermal absorption of the extinguishant
112 in any suitable manner, such as by darkening the gaseous or liquid suppressant 210 or
providing intermixed particles having darker surfaces for absorbing thermal radiation. For
example, the thermal absorbant 212 may comprise a dye, a plurality of small particles, or
other coloring to increase the thermal absorption of the extinguishant 112. The combination
of the dark, such as flat black, thermal absorbant 212 with the suppressant 210 tends to reduce
the reflectivity of the extinguishant 112. A liquid thermal absorbant 212 may operate as a dye
or other coloration to make the overall extinguishant 112 a selected, thermally absorptive
material. If a gaseous, liquid, or solid suppressant 210 is mixed with a solid thermal
absorbant 212, such as a plurality of small black particles or beads, the overall reflectivity of
the extinguishant 112 is reduced.

In another embodiment, the suppressant 212 is a solid or semi-solid material and the
thermal absorbant-212 may be attached to the suppressant 210. The suppressant 212 may
comprise any suitable material for suppressing fire or other hazard, such as a conventional dry
chemical fire suppressant. The thermal absorbant 212 may be any suitable material, such as a
material that is flat black or has other desired colors or characteristics, to reduce the reflection
of heat from the suppressant 210 or other surfaces and/or absorb heat and transfer it to the
suppressant 210.

For example, referring to Figure 3A, the thermal absorbant 212 may be positioned on
the surface of some or all of the suppressant 210 particles, such as in the form of a
substantially uniform coating over the exterior surface of the suppressant 210. Alternatively,

referring to Figure 3B, the thermal absorbant 212 may comprise a surface coloration on the

11
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suppressant 210. Treating only the surface of the suppressant 210 particle tends to minimize
the amount of thermal absorbant 212 required, and maintains the increased heat absorption
until the coating or modified surface evaporates during melting.

The thermal absorbant 212 may be applied to the suppressant 210 particles 1n any
suitable manner. For example, the thermal absorbant 212 may be added using a dry process,
such as by applying a dye or other coloration to the suppressant 210 particles. Any
appropriate technique may be used to apply the thermal absorbant 212 to the suppressant 210,
however, such as deposition, soaking, spray drying, electrostatic techniques, or the like.

Referring to Figure 4, the suppressant 210 particles may also be partially covered by
the thermal absorbant 212. The partial covering of the suppressant 210 particles may be
implemented in any suitable manner, such as by placing the suppressant 210 particles in
contact with a thermal absorbant 212 that leaves a residue on the surface of the thermal
suppressant 210 particles, for example activated charcoal particles or an appropriately colored
gel. In the present embodiment, the suppressant 210 particles may be mixed with charcoal
particles 410 and circulated to optimize the residue 412 delivered by the charcoal or other
thermal absorbant 212.

In another embodiment, the thermal absorbant 212 is permeated or embedded into the
suppressant 210. For examﬁle, referring to Figure 5, the thermal absorbant 212 suitably
comprises a material which may permeate into suppressant 210, such as a liquid dye or a
material added to the suppressant during or after fabrication. Alternatively, the thermal
absorbant 212 may be integrated into the suppressant 210, such as by forming the suppressant
210 from a thermally absorptive material using wet treatment, such as by dissolving the
suppressant 210 particles with the dye added and forming the desired extinguishant particles

by later grinding and treatment.

12
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Alternatively, referring to Figure 6, the thermal absorbant 212 may comprise particles
formed or embedded in or attached to the suppressant 210, or vice versa. The thermal
absorbant 212 may comprise any suitable heat absorbant, such as a matenal configured to
absorb thermal radiation and/or transfer heat onto the surface of and/or into the interior of the
suppressant 210.

For example, particles of iron oxide 610 or other thermal absorbent may be attached to
the surface of the suppressant 210 particles. The iron oxide particles 610 are suitably smaller
than the suppressant 210 particles and may be adhered to or embedded in the suppressant 210
particles in any suitable manner. Iron oxide is typically an effective thermal radiation
absorbant, and may conduct heat to the suppressant surface. Iron particles 610 may
decompose and deliver highly-effective iron ions to inhibit the fire chemically.

The thermal absorbant 212 may also serve other functions as well as enhancing the
thermal absorption of the extinguishant 112. For example, the suppressant 210 may comprise
a heat-activated suppressant, such as sodium bicarbonate, and the thermal absorbant 212 may
be configured to promote activation of the suppressant 210. As described above, the thermal
absorbant 212 may be attached to or integrated with the suppressant 210. To promote
activation of the suppressant 210, the thermal absorbant 212 1s suitably configured to conduct
or produce heat into the suppressant 210 to speed the activation of the suppressant 210.

For example, the thermal absorbant 212 may comprise a matenal that reacts
exothermically when exposed to sufficiently high temperatures, such as activated charcoal.
When exposed to a fire, thermal absorbant may generate additional heat locally to promote
activation of the suppressant 210, thus tending to extinguish the fire faster.

In addition, the thermal absorbant 212 may operate as a supplementary suppressant,

for example by tending to deprive the fire of oxygen or fuel. For example, the thermal

13
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absorbant 212 may comprise a thermally absorptive material having a suppressant material.
Alternatively, the thermal absorbant 212 may comprise a matenal that is activated by
exposure to heat to become a suppressant 210. In one embodiment, the thermal absorbant 212
comprises a material embedded in the suppressant 210 to promote activation of the
suppressant 210, and as the suppressant 210 is activated and the thermal absorbant 212 heats
up, the thermal absorbant 212 changes into a material having suppressant properties.

For example, the extinguishant 112 may comprise a sodium bicarbonate suppressant
210 having thermal absorbant 212 particles of iron oxide embedded in the suppressant
particles. Upon exposure to heat, the thermal absorbant 212 particles transfer heat to the
suppressant 210 particles, including the interior of the suppressant 210 particles to promote
activation of the suppressant 210. In addition, the thermal absorbant 212 particles react to the
heat by generating iron ions, which provide added suppressant properties for suppressing the
fire. .

The extinguishant 112 may also be configured to reduce or neutralize flammable or
otherwise hazardous components. For example, the thermal absorbant 212 may comprise a
porous material, such as activated charcoal, that tends to absorb flammable gases from the
fire, like hydrogen fluoride gas by-products, to reduce the corrosive and toxic risk to people
and corrosion of equipment. Alternatively, the thermal absorbant 212, the suppressant 210, or
an added material to the extinguishant 112 may comprise a material that tends to neutralize or
reduce the hazardous effects of one of more hazardous components.

To use a fire control system 100 and extinguishant 112 according to various aspects of
the present invention, in response to detection of a fire, for example visually or automatically
through a fire detection system, the extinguishant 112 is dispensed onto or near a fire or fire

hazard via the dispenser 110. As the extinguishant 112 approaches and contacts the fire, the

14
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suppressant 210 tends to reduce the fire, such as by depriving the fire of fuel and/or oxygen.
In addition, the thermal absorbant 212 tends to absorb heat from the fire. In particular, the
thermal absorbant 212 tends to reduce reflection of thermal radiation back into the fire and/or
to other surfaces. Extinguishant 112 that fails to contact the fire may nonetheless absorb heat
and reduce reflection or transfer of heat from the extinguishant 112 and other surfaces,
tending to 1nhibit spread or growth of the fire.

Further, the thermal absorbant 212 may assist in the activation of the suppressant 210.
As the extinguishant 112 approaches the fire, the suppressant 210 and the thermal absorbant
212 absorb heat, which tends to activate the suppressant 210. The thermal absorbant 212
absorbs heat faster than the suppressant 210, which is transferred to the suppressant 210,
promoting the faster activation of the suppressant 210. Activation of the suppressant 210 may
be further enhanced for suppressants 210 having thermal absorbants 212 penetrating the outer
surface of the suppressant 210, such that the thermal absorbant 212 may convey heat directly
to the interior of the suppressant 210.

In addition, the thermal absorbant 212 may convert into a supplementary suppressant.
As the thermal absorbant 212 absorbs heat from the fire, the thermal absorbant 2172 may
change into a material having suppressant properties. The thermal absorbant 212 may also
absorb and/or neutralize flammable materials in the environment, such as by absorbing
flammable gases into pores in the thermal absorbant.

The particular implementations shown and described are illustrative of the invention
and 1ts best mode and are not intended to otherwise limit the scope of the present invention in
any way. Indeed, for the sake of brevity, conventional manufacturing, connection,
preparation, and other functional aspects of the system may not be described in detail.

Furthermore, the components shown in the various figures are intended to represent

15



CA 02570876 2006-12-13
WO 2006/002078 PCT/US2005/021090

exemplary functional relationships and/or physical couplings between the various elements.
Many alternative or additional functional relationships or physical connections may be present
In a practical system.

The present invention has been described above with reference to a preferred
embodiment. However, changes and modifications may be made to the preferred
embodiment without departing from the scope of the present invention. These and other
changes or modifications are intended to be included within the scope of the present

invention.
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CLAIMS

1. A fire extinguishant, comprising an extinguishant material having a heat-absorbing

color.

2. A fire extinguishant according to claim 1, wherein the extinguishant material

comprises an iron oxide.

3. A fire extinguishant according to claim 2, wherein the iron oxide comprises Fe; Q.

4. A fire extinguishant according to claim 1, wherein the extinguishant material

comprises a plurality of substantially black particles.

J. A fire extinguishant according to claim 1, wherein the extinguishant material

comprises a plurality of substantially gray particles.

6. A fire extinguishant according to claim 1, wherein the extinguishant material

comprises a plurality of particles having an average diameter within a range of about

0.2 to about 10 microns.

7. A fire extinguishant according to claim 1, wherein the extinguishant material

comprises a plurality of particles having an average diameter of about one micron.

!

8. A fire extinguishant according to claim 1, wherein the extinguishant material

comprises a plurality of particles having an average density within a range of about 1.0
g/cc to 10.0g/cc.

9. A fire extinguishant according to claim 1, wherein the extinguishant material

comprises a plurality of particles having a heat-absorbent surface color.

10. A fire extinguishant according to claim 1, wherein the extinguishant material

comprises a plurality of particles having a substantially black surface color.

17
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

A fire extinguishant according to claim 1, wherein the extinguishant material

comprises a plurality of particles having a substantially gray surface color.

A fire extinguishant according to claim 1, wherein the color comprises a modification

to a surface of the extinguishant maternal.

A fire extinguishant according to claim 12, wherein the surface modification

comprises a charcoal residue on the extinguishant material.

A fire extinguishant according to claim 1, wherein the color is configured to absorb

thermal radiation.

A fire extinguishant according to claim 14, wherein the color 1s configured to absorb

selected wavelengths.

A fire extinguishant according to claim 1, wherein the extinguishant matenal

comprises a heat conductive material.

A fire extinguishant according to claim 1, wherein the extinguishant matenal 1s

configured to absorb a hazardous gas.

A fire extinguishant according to claim 1, wherein the color comprises at least one of a

coating, a dye, a residue, an embedded particle, and an independent particle.

A fire extinguishant comprising an extinguishant material having a source of color

configured to absorb thermal radiation.

A fire extinguishant according to claim 19, wherein the extinguishant material

comprises an iron oxide.

A fire extinguishant according to claim 20, wherein the iron oxide comprises Fe3Oa.
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22.

23.

24.

25.

20.

27.

28.

29.

30.

A fire extinguishant according to claim 19, wherein the extinguishant material

comprises a plurality of substantially black particles.

A fire extinguishant according to claim 19, wherein the extinguishant material

comprises a plurality of substantially gray particles.

A fire extinguishant according to claim 19, wherein the extinguishant material
comprises a plurality of particles having an average diameter within a range of about

0.2 to about 10 microns.

A fire extinguishant according to claim 19, wherein the extinguishant material

comprises a plurality of particles having an average diameter of about one micron.

A fire extinguishant according to claim 19, wherein the extinguishant material

comprises a plurality of particles having an average density within a range of about 1.0

g/cc to about 10.0 g/cc.

A fire extinguishant according to claim 19, wherein the extinguishant material

comprises a plurality of particles, and the source of color is a surface color on a

surface of the particles.

A fire extinguishant according to claim 19, wherein the extinguishant material

comprises a plurality of particles, and the source of color is a substantially black

surface color on a surface of the particles.
A fire extinguishant according to claim 19, wherein the extinguishant material

comprises a plurality of particles, and the source of color is a substantially gray

surface color on a surface of the particles.

A fire extinguishant according to claim 19, wherein the source of color comprises a

modification to a surface of the extinguishant matenal.
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31.

32.

33.

34.

335.

36.

37.

38.

39.

A fire extinguishant according to claim 30, wherein the surface modification

comprises a charcoal residue on the extinguishant material.

A fire extinguishant according to claim 19, wherein the source of color is configured

to absorb selected wavelengths.

A tire extinguishant according to claim 19, wherein the extinguishant material

comprises a heat conductive material.

A fire extinguishant according to claim 19, wherein the extinguishant material is

configured to absorb a hazardous gas.

A fire extinguishant according to claim 19, wherein the source of color comprises at
least one of a coating, a dye, a residue, an embedded particle, and an independent

particle.
A fire control system, comprising:
an extinguishant including a heat-absorbing color; and

a dispenser configured to contain the extinguishant.

A fire control system according to claim 36, wherein the extinguishant comprises an

1ron oxide.

A fire control system according to claim 37, wherein the iron oxide comprises Fe;O,.

A fire control system according to claim 36, wherein the extinguishant comprises a

plurality of substantially black particles.

40. A tire control system according to claim 36, wherein the extinguishant comprises a

plurality of substantially gray particles.
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41.

A fire control system according to claim 36, wherein the extinguishant cComprises a
plurality of particles having an average diameter within a range of about 0.2 to about

10 microns.

42. A fire control system according to claim 36, wherein the extinguishant comprises a

43,

44,

45.

46.

47.

48.

49,

plurality of particles having an average diameter of about one micron.

A fire control system according to claim 36, wherein the extinguishant comprises a

plurality of particles having an average density within a range of about 1.0 g/cc to
about 10.0 g/cc.

A fire control system according to claim 36, wherein the extinguishant comprises a

plurality of particles, and the color is a surface color on a surface of the particles.

A fire control system according to claim 36, wherein the extinguishant comprises a

plurality of particles, and the color is a substantially black surface color on a surface of

the particles.

A fire control system according to claim 36, wherein the extinguishant COMprises a

plurality of particles, and the color is a substantially gray surface color on a surface of

the particles.

A fire control system according to claim 36, wherein the color comprises a

modification to a surface of the extinguishant.

A fire control system according to claim 47, wherein the surface modification

comprises a charcoal residue on the extinguishant.

A fire control system according to claim 36, wherein the color is configured to absorb

selected wavelengths of thermal radiation.
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50. A fire control system according to claim 36, wherein the extinguishant comprises a

heat conductive matenal.

51. A fire control system according to claim 36, wherein the extinguishant is configured to

absorb a hazardous gas.

52. A fire control system according to claim 36, wherein the color comprises at least one

of a coating, a dye, a residue, an embedded particle, and an independent particle.

53. A method for extinguishing a fire, comprising:

detecting the fire; and

dispensing an extinguishant proximate to the fire, wherein the extinguishant includes a

heat-absorbing color.

54. A method for extinguishing a fire according to claim 53, wherein the extinguishant

comprises an iron oxide.

55. A method for extinguishing a fire according to claim 54, wherein the iron oxide

comprises Fe;Oq.

56. A method for extinguishing a fire according to claim 53, wherein the extinguishant

comprises a plurality of substantially black particles.

i

57. A method for extinguishing a fire according to claim 53, wherein the extinguishant

comprises a plurality of substantially gray particles.

>8. A method for extinguishing a fire according to claim 53, wherein the extinguishant

comprises a plurality of particles having an average diameter within a range of about

0.2 to about 10 microns.

59. A method for extinguishing a fire according to claim 53, wherein the extinguishant

comprises a plurality of particles having an average diameter of about one micron.
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60. A method for extinguishing a fire according to claim 53, wherein the extinguishant

comprises a plurality of particles having an average density within a range of about 1.0

g/cc to about 10.0 g/cc.

61. A method for extinguishing a fire according to claim 53, wherein the extinguishant
comprises a plurality of particles, and the color is a surface color on a surface of the

particles.

62. A method for extinguishing a fire according to claim 53, wherein the extinguishant

comprises a plurality of particles, and the color is a substantially black surface color

on a surface of the particles.

63. A method for extinguishing a fire according to claim 53, wherein the extinguishant

comprises a plurality of particles, and the color is a substantially gray surface color on

\

a surface of the particles.

64. A method for extinguishing a fire according to claim 53, wherein the color comprises

a modification to a surface of the extinguishant.

65. A method for extinguishing a fire according to claim 64, wherein the surface

modification comprises a charcoal residue on the extinguishant.

66. A method for extinguishing a fire according to claim 53, wherein the color 1s

configured to absorb selected wavelengths of thermal radiation.

67. A method for extinguishing a fire according to claim 53, wherein the extinguishant

comprises a heat conductive material.

68. A method for extinguishing a fire according to claim 53, wherein the extinguishant 1s

configured to absorb a hazardous gas.
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69. A method for extinguishing a fire according to claim 53, wherein the color COMPIISES

at least one of a coating, a dye, a residue, an embedded particle, and an independent

particle.
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