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AUTONOMOUSFIRE-FIGHTING AGENT

This patent application relates to firefighting atg in particular, to
autonomous firefighting agents and may be usedutoopt fire at the early stages
thereof.

More specifically, in one embodiment of the inventi it relates to an
autonomous firefighting agent.

A prior art firefighting agent is made from a ma&éhaving fire-extinguishing
properties and consists of microcapsules of fitgguishing composition embedded
in a polymeric binder. The microcapsules are migheses consisting of spherical
gelatin shells, each enclosing a liquid firefiglgtiagent such as any substances in the
class of halo-organic compounds of the formulaFC or GFanp O
(CoFs)oN(CrFom+1), Wherein n=5-7 and m=1-2, that are released aatioally upon
heating. The microcapsules have a size of 100 @qu40(that is, from 13 m to 410
“m) and open up within the temperature range of th3049°C and 166 to 190°C
(Patent RU2161520, 1998).

The prior art agent is deficient because makingtgekhells for microcapsules
used therein to micro-capsulize a fire-extinguightomposition is a technologically
complicated and expensive process that raisesfisgmiy the costs of products
manufactured from this material. Besides, the p@aor agent has a very high
triggering threshold (at a temperature of 130°@} ik not always acceptable.

The closest related prior art invention of the rolail agent is an autonomous
firefighting agent made from a material having fneinguishing properties that
comprises microcapsules containing a fire-extingag composition, said
microcapsules having a size ranging from 2 to ®0(that is, from 200° m to 10
“m), said material being halocarbon enclosed inlgnperic shell of polyurea and/or
polyurethane, and a binder such as a polymeria.ré@$ie prior art agent has a mass
content of halocarbon varying between 70% and 9U%& material having fire-
extinguishing properties is applied to a solid-ghasipport, for example, a metal
substrate (Patent RU90994, 2009).

The prior art agent has capsules opening withirtehgerature range of 110 to
165°C and is manufactured in an advanced procésweait costs.

The prior art agent, though, has a number of drakda-or example, the fire-
fighting layer may crack and flake off the substraurface over time and/or with
fluctuations in the temperature and moisture cantéithe environment. As a result,
the fire-extinguishing properties of the agent detate and it may fail to function in
response to ignition. Furthermore, for the substnaiaterial, for example, metal,
coated with the fire-extinguishing composition whare firmly to the walls of an
object protected, the surface to which the agenatiached must meet certain
requirements, such as be smooth and level, a egaint that is not always attainable
in practice. It has also been demonstrated prdigtitiaat a material having fire-
extinguishing properties exhibits its best progartivhen the content of halocarbon
therein is other than in the range of 70% to 90%.

It is an object of the present patent applicationdevelop an autonomous
firefighting agent made from a composite materiavihg fire-extinguishing
properties on the basis of a micro-capsulizedditnrguishing composition that is
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durable, strong, and flexible to be suitable faxgtical employment without using a
solid-phase substrate.

The technical effect of this invention is achiewedin autonomous firefighting
agent made from a material having fire-extinguighioroperties and containing
microcapsules filled with a fire-extinguishing coasgtion and having a size ranging
from 2 to 100um (that is, 210° m to 10 m), said microcapsules being halocarbon
enclosed in a polymeric shell of polyurea and/olyp@thane, and a binder, said
binder being a composite material comprising a pelyc component and mineral
fibers and/or particles, said halocarbon being ased in a polymeric shell of
polyurea and/or polyurethane on the basis of aipatyanate prepolymer, and said
halocarbon being 1,1,2,2-tetrafluorodibromoethane, and/or 1,1,2-
trifluorotrichloroethane, and/or 2-iodo-1,1,1,2,3;Beptafluoropropane, and/or a
mixture thereof with other halocarbons.

The other halocarbons in the mixture preferably taion any one of the
following second substances: (a) 1,1,2,2-tetrafiatrane; (b) 1,1-difluoro-2,2,2-
trichloroethane; (c) 1,2-difluorotrichloroethanegl) ¢,1-difluoro-1,2-dichloroethane;
(e) 1,2-difluoro-1,1-dichloroethane; (f) 1,1-difiwel-chloroethane; (g) 1-fluoro-1,1-
dichloroethane; (h) 1-fluoro-2-chloroethane; (iptluorochloroethane; (j) 1,1,2,2-
tetrafluorodichloroethane; (k) 1,1,1-trifluorotrichoethane; M 1,1,2-
trifluorotrichloroethane; (m) 1,1-difluorotetracint®thane; and (n) 1,2-
difluorotetrachloroethane.

Preferably, the mineral fibers contain at least oh¢he following materials:
(a) glass fiber; (b) basalt fiber; (c) fiber of mal minerals; and (d) fiber of artificial
minerals.

Preferably, the mineral particles contain at least of the following materials:
(a) calcite; (b) marble; (c) chalk; (d) natural evals; and (e) artificial minerals.

Preferably, the polymeric component contains astleme of the following
substances: (a) acrylic resin; (b) alkyd resin; glgptal resin; (d) latex resin;
(e) pentaphthalic resin; (f) epoxy resin; (g) posthane; (h) polyurea; (i) polyvinyl
alcohol; and (j) polyvinyl acetate.

The agent may preferably be manufactured in tha foira plate.

Microcapsules made from polyurea or polyurethane tba basis of a
polyisocyanate prepolymer have a high strengttetéilled with halocarbons and also
have a thin shell exploding at a specified tempeeain the range of 110 to 165°C.
The shell remains tightly sealed for a long timetfee fire-extinguishing agent to be
stored for several years at an efficiency loss086 Jat most.

Polyisocyanate prepolymer used in this inventiorssential for producing a
“denser” cellular polyurea polymer having strongehemical bonds and/or
polyurethane because polyisocyanate reacts witbrakethousand hydroxyl or amino
groups.

The binder, which is a composite polymeric matecahtaining a polymeric
component and mineral fibers and/or particles, ridomtes strength, flexibility, and
durability to the agent.

The properties of the polymeric component are heiaéfor manufacturing the
agent in which microcapsules and other componehtieo composite material are
distributed in the resin, whereupon the resultingifmass is shaped and solidifies
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into the claimed firefighting agent.

The mineral component helps capsules to be disaibevenly in the filler
during the agent manufacturing process such tlegtfiltar does not crush the capsules
upon drying. Mineral fibers prevent the resultingterial from cracking, and mineral
particles cause air pores to be formed in the nahtéor all the capsules in the
material to function upon ignition such that allsganclosed in the capsules, rather
than a portion thereof, is used to put out the fire

The geometrical plate-like shape of the agent dmurts to its maximum
efficiency in use. Apart from plate shape, the ageay have any other shape suitable
for protecting a particular object.

According to its second embodiment, the inventietates to a method for
manufacturing an autonomous firefighting agent adiog to the claimed invention.
The method comprises the manufacturing steps of:

— preparing a first mixture of a fire-extinguishiagent and polyisocyanate;

— obtaining an emulsion of the first mixture inagueous solution of polyvinyl

alcohol;

—adding the resulting emulsion to an aqueous isolubf polyethylene

polyamine;

— producing a suspension of microcapsules in water;

— preparing a second mixture of the suspensioradndder;

—shaping plates from the second mixture;

—drying the plates;

—applying an adhesive layer to one side of a plate

— covering the adhesive layer with a detachableeptive film; and

— cutting pieces of a specified size out of thegsda

This manufacturing method helps obtain a highledif/e firefighting agent
that releases the fire-extinguishing agent interigiand is flexible, strong, durable,
reliable, and lightweight in use.

According to its third embodiment, the inventiotates to an object using the
autonomous firefighting agent of this inventiorpiat out fire within 10 to 20 seconds
after ignition.

The invention helps effectively to protect objestish as, for example, electrical
switchboards and boxes (in particular, electricatket boxes), engine bays of
vehicles, transformer stations, server stationsl ather electrical switchgear and
power units against destruction by fire.

Other distinctive features and advantages of thention will be clear from the
description following below for illustration, ratheéhan restriction, purposes with
reference to FIG. 1 to FIG. 4 attached hereto.

The patent application is illustrated by the draysimvherein:

FIG. 1 is a diagrammatic general side view of theoaomous firefighting
agent;

FIG. 2 is a microphotograph of the structure ofoaposite fire-extinguishing
material;

FIG. 3 and FIG. 4 are specific examples of thenotal agent placed on an
object to be protected, in particular:

FIG. 3 shows the agent placed in an electrical esiolokix; and
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FIG. 4 shows diagrammatically the application oé thgent in an electrical
switchboard.

FIG. 5 shows diagrammatically an exemplary sequefcdeps of the method
for manufacturing an autonomous firefighting agefrthe present invention.

In its first embodiment, the invention relates toaatonomous firefighting
agent 10 cut out of a sheet 1 of a composite natéaving fire-extinguishing
properties. The material comprises microcapsulesof2 a fire-extinguishing
composition having a size of 2 to 1@ (that is, from 2.L0° m to 10°m) selected
from halocarbons, such as 1,1,2,2-tetrafluorodilwetmane, and/or 1,1,2-
trifluorotrichloroethane, and/or 2-iodo-1,1,1,2,3;Beptafluoropropane, and/or a
mixture thereof with other halocarbons, enclosea ipolymeric shell of polyurea,
and/or polyurethane on the basis of a polyisocyapegpolymer.

The aforesaid halocarbons may be used in a mixwith the following
halocarbons: 1,1,2,2-tetrafluoroethane; 1,1-ditbu®s2,2-trichloroethane; 1,2-
difluorotrichloroethane; 1,1-difluoro-1,2-diclordetne; 1,2-difluoro-1,1-
dichloroethane; 1,1-difluoro-1-chloroethane; 1-fl:d,1-dichloroethane; 1-fluoro-2-
chloroethane; pentafluorochloroethane; 1,1,2,2#erodichloroethane; 1,1,1-
trifluorotrichloroethane; 1,1,2-trifluorotrichlortieane; 1,1-difluorotetrachloroethane;
1,2-difluorotetrachloroethane; and so on.

Microcapsules 2 are distributed in a binder 3, Whi&g a composite polymeric
material comprising a polymeric component and aemsihcomponent 4 in the form
of fibers 5 and/or particles. Natural and artifiaminerals may be used as mineral
component 4 in the binder. Glass fiber, basaltrfibed other fibers may be used as
mineral fibers 5. Calcite, marble, chalk, and otparticles may be used as mineral
particles.

The polymeric component may be chosen from acrgig/or alkyd, and/or
glyptal, and/or latex, and/or pentaphthalic, an@jpoxy resins, and/or polyurethane,
and/or polyurea, and/or polyvinyl alcohol, and/ohywinyl acetate.

An adhesive layer 6 covered with a protective finfFIG. 1) is applied to one
side of the formed composite material 1 to attdaehdame to the surface of an object
to be protected.

According to its second embodiment, the inventietates to a method for
manufacturing (100) an autonomous firefighting adh

Microcapsulized halocarbons are obtained by polyzagon on the interface of
the phases. For this purpose, a first mixture ofire-extinguishing agent and
polyisocyanate is prepared (101). The resultirgg finixture is poured into an aqueous
solution of polyvinyl alcohol to obtain (102) an elsion. An aqueous solution of
polyethylene polyamine is added (1020) to the einl® obtain (103) a suspension
to form the shells of microcapsules 2. The suspensi microcapsules 2 and the fire-
extinguishing agent is mixed with binder 3 to obt@i04) a second mixture.

The resulting second mixture mass is placed (104@) pan designed for this
purpose to solidify and dry (105). The solidifieabladried composite material 1 is cut
up (106) into pieces of desired shape that are wsedagent 10 having fire-
extinguishing properties. For agent 10 to be affixe the surface of objects to be
protected, one side of the agent is coated (10®) wam adhesive layer 6 that is
covered (108) with an easily detachable protedtine7.
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FIG. 5 shows diagrammatically an example of a fbssequence of aforesaid
steps of the method for manufacturing (100) an rawtwus firefighting agent
according to the invention by:

—preparing (101) a first mixture of a fire-extinghing agent and

polyisocyanate;

—obtaining (102) an emulsion of the first mixtimean agueous solution of

polyvinyl alcohol;

—adding (1020) the resulting emulsion to an agsesmiution of polyethylene

polyamine;

—obtaining (103) a suspension of microcapsulesgater;

—preparing (104) a second mixture of the susparaial a binder;

—shaping (1040) the second mixture into platedesfred thickness;

—drying (105) the plates;

—applying (107) an adhesive layer 6 to one side mhte;

—covering (108) the adhesive layer with a detalehpiotective film 7; and

— cutting up (106) the plates into pieces of delssige.

According to its third embodiment, the inventiomates to an object 11 and 12
using autonomous firefighting agent 10 of the irti@nto put out fire within 10 to 20
seconds after ignition. In use, autonomous firdiigh agent 10 is placed at a
potentially fire-hazardous point and puts out tine Gipon ignition at an early stage
thereof. Fire is extinguished by halocarbon vapelsased profusely when the agent
is heated to a temperature above 110°C as the casale shells are broken up. Fire
is put out within 10 to 20 seconds after ignitipreventing the objects protected from
being destroyed. The agent is effective in protectelectrical switchboards 11
(FIG. 4) and boxes (FIG. 3), vehicle engine bamdformer and server stations, and
other electrical switchgear and power units frora.fi

The invention of this patent application produceshighly efficacious
firefighting agent 10 that releases intensively ig-&xtinguishing agent and is
flexible, strong, durable, reliable, and easy te.us
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CLAIMS
What is claimed is:

1. An autonomous firefighting agent (10) made frammaterial having fire-
extinguishing properties comprising microcapsul®sfifled with a fire-extinguishing
composition and having a size from 2 to 100, said microcapsules being a
halocarbon enclosed in a polymeric shell of polguend/or polyurethane, and a
binder (3), wherein the binder (3) is a compositatarial comprising a polymeric
component and mineral fibers (5) and/or particles.

2. An autonomous firefighting agent (10) of claipwiherein the halocarbon is
enclosed in a polymeric shell of polyurea and/ofyp@thane on the basis of
polyisocyanate prepolymer.

3. An autonomous firefighting agent (10) of claimod claim 2, wherein the
halocarbon is selected from one of the followingstfisubstances: (a)1,1,2,2-
tetrafluorodibromoethane;  (b) 1,1,2-trifluorotrionbethane;  and  (c) 2-iodo-
1,1,1,2,3,3,3-heptafluoropropane, and/or a mixtiieeeof with other halocarbons.

4. An autonomous firefighting agent (10) of claipmerein other halocarbons
in the mixture contain one of the following secomdbstances: (a) 1,1,2,2-
tetrafluoroethane; (b) 1,1-difluoro-2,2,2-trichletbane; (c) 1,2-
difluorotrichloroethane; (d) 1,1-difluoro-1,2-dichbethane; (e) 1,2-difluoro-1,1-
dichloroethane; (f) 1,1-difluoro-1-chloroethane; ) {gfluoro-1,1-dichloroethane;

(h) 1-fluoro-2-chloroethane; (i) pentafluorochlotizene; M 1,1,2,2-
tetrafluorodichloroethane; (k) 1,1,1-trifluorotrichoethane; M 1,1,2-
trifluorotrichloroethane; (m) 1,1-difluorotetracint®thane; and (n) 1,2-

difluorotetrachloroethane.

5. An autonomous firefighting agent (10) of any afeclaims 1 to 4, wherein
the mineral fibers (5) contain at least one of fillowing materials: (a) glass fiber;
(b) basalt fiber; (c) fiber of natural mineralsdafd) fiber of artificial minerals.

6. An autonomous firefighting agent (10) of any aieclaims 1 to 5, wherein
mineral particles contain at least one of the feilg materials: (a) calcite;
(b) marble; (c) chalk; (d) natural minerals; anggeificial minerals.

7. An autonomous firefighting agent (10) of any aieclaims 1 to 6, wherein
the polymeric component comprises at least one hef following substances:
(a) acrylic resin; (b) alkyd resin; (c) glyptal mes(d) latex resin; (e) pentaphthalic
resin; (f) epoxy resin; (g) polyurethane; (h) poba; (i) polyvinyl alcohol; and
(j) polyvinyl acetate.

8. An autonomous firefighting agent (10) of any afeclaims 1 to 7, that is
shaped into a plate.

9. A method for manufacturing (100) an autonomarefifihting agent (10) of
claim 8 combined with claim 2, comprising the stefis

—preparing (101) a first mixture of a fire-extinghing agent and

polyisocyanate;

—obtaining (102) an emulsion of the first mixtirean aqueous solution of

polyvinyl alcohol;

—adding (1020) the resulting emulsion to an agsemlution of polyethylene
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polyamine;

—producing (103) a suspension of microcapsulegiter;

— preparing (104) a second mixture of the susparesial a binder;

—shaping (1040) the second mixture into plates;

—drying (105) the plates;

—applying (107) an adhesive layer (6) to one side plate;

—covering (108) the adhesive layer with a detalghpimtective film (7); and

—cutting up (106) the plates into pieces of delsgiee.

10. An object (11) and (12) using the autonomorgfi§ihting agent (10) of any
one of claims 1 to 8 to put out fire.



