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FLAME- RETARDANTS FOR BUILDING ELEMENTS

FIELD OF THE INVENTION

The present invention relates to flame-retardants in industrial building
elements in general and more particularly, to coating compositions of
polymers and mineral fillers for applying to building elements which exhibit

flame retardation.
BACKGROUND OF THE INVENTION

Flame-retardants are materials that inhibit or resist the spread of fire.
One way to stop spreading of the flame over a material is to create a thermal
insulation barrier between the burning and unburned portions. Intumescent
additives are often employed; their role is to turn the polymer into thermally
insulating foam at exposﬁre to fire. They separate the flame from the un-burnt
material and slow the heat transfer typically By forming a strong and stable
char which prevents further flame propagation.

Fla‘me-retardants have been employed in the construction industry to

enhance the safety of buildings. Several different types of flame-retarding

SUBSTITUTE SHEET (RULE 26)
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treatments are known in the art. For example, one type of treatment involves
coating the surface of the building element with a flame-retarding coating, and
another type involves affixing of flame-retardant containing laminates to
surfaces of building elements. As an additional benefit, such treatments may
reduce the amount of smoke produced in a fire, and thus potentially lower the
risk of smoke inhalation by persons in a burning structure.

One example of an implementation of a flame-retardant for electrical
components and building wires is disclosed in the European patent,
EP00158422B1. It deals with an elastomeric thermoplastic retardant, which is
a composition of polymeric components and mineral fillers such as: aluminium
oxides and hydrates. The mineral fillers release water upon heating for
improved flame retardation effectiveness. It is also known that mineral fillers
can be treated with a coupling agent for improving the association with the
filler(s) and polymeric component(s).

Halognated flame-retardant are commonly employed as components in
electronic and building elements as means of reducing the flammability of
such elements. However, environmental issues associated with halogenated
flame-retardants have caused concern in recent years. One particular aspect
is the formation of toxic micro-pollutants in combustion processes. For
example, the halogenated organic compounds, polybrominated dioxins and
dibenzofurans, are formed during the pyrolysis of brominated flame-
retardants. These heterocyclic organic compounds are very toxic chemicals

with properties and chemical structures similar to dioxins.
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood and appreciated more fully from the
following detailed description taken in conjunction with the appended drawings in

which:

Fig. 1 is a cross sectional view of a board of the invention, having a laminate
structure in which a central core layer is flanked by two respective external

layers.

Fig. 2 is a top side view of a board, showing one of the external layers with

reinforcing net and a central layer,

Fig 3 is a cross sectional view of a board of the invention with an additional layer

of coated plaster.
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DETAILED DESCRIPTION OF THE PRESENT INVENTION

The present invention relates to building elements such as boards and coating
plaster for providing flame-retardation properties in buildings incorporating
industrial building elements. A typical element embodying the invention is a
multi-layered (laminate) board, having a central layer typically faced on two
sides by a respective attached cover layer or a plurality thereof. The structure
of such typical element is explained further with reference to Fig. 1, central
layer 20 of the board 22 in a cross sectional view, is shown faced by two
respective layers 24. The two external layers are both structural and
protective, in that they a. provide strength to the construction, and b. protect
the vulnerable central layer from bending or cracking. The central layer is
made of moisture-impermeable polymers, typically extruded polystyrene foam
(XPS). As can be seen in Fig. 2, to which reference is now made, the outer
layers are reinforced using a net 26 made of fibres. Typically, glass fibre is
used, but other organic or inorganic polymers may be used as well. Net 26 is
coated by a mixture of materials, which include construction and flame-
retardant elements, such as: cement, quartz, chalk, metal hydroxides and

hydrated metal oxides, typically magnesium hydroxide and aluminiuma. In

PCT/IL2008/000951
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another aspect of the invention, the external layers can also function as a
primer for additional coating such as plaster, used typically as coating for a
wall. As can be seen in Fig. 3, plaster layer 26 is laid on one of the external
layers of the board, namely layer 24A, to provide a wall covering. This
additional layer may have flame retardation traits on its own merit in addition

to the flame retardation of subtending layer 24A.

ADVANTAGES OF THE INVENTION

The advantages of the invention have been proven in several safety
examinations and tests. For example, tests were conducted in compliance
with Underwriters laboratories (UL). In the test, a specimen of the coated
boards has been exposed to flame under controlled laboratory conditions. The
boards has attained the UL’s flame spread class UL 94 V-0 that represents a
high resistance to ignition, owing to the fact that none of the test samples burn
or emit burning particles. Tests conducted in compliance with the British
standard, examined the board flammability as well. As judged by the British
standard 476/7, the grade for the boards attained Class 1 definition, the

highest level.
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CLAIMS

1. A laminate board for building element to be used in the
5 construction of buildings, comprising:
= acore layer made of moisture-impermeable polymers,
and
= at least one external layer, facing and attached to said
core layer wherein said at least one external layer
10 includes at least a fibre net and a mixture of construction

materials and flame-retarding materials.

2. The board as in claim 1, comprising two external layers, and a

core layer disposed in between.

15
3. The board as in claim 1, wherein said moisture-impermeable
polymer is extruded polystyrene foam (XPS).
4. The board as in claim 1, wherein said fibres of said net are made
20 of a material selected from the group of materials consisting of:

fibreglass, organic polymers, inorganic polymers and a

combination thereof.

5. The board as in claim 1, wherein said inorganic polymer is glass.
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6. The board as in claim 1, wherein said construction materials of
said external layers are selected from the group consisting of:
plastic additives, quartz, chalk, cement and any combination

5 thereof.

7. Aboard as in claim 1, wherein said flame-retardant materials of
said external layers are selected from the group consisting of:
alumina hydroxide, magnesium hydroxide, other metal hydroxides

10 and hydrated metal oxides, and any combination thereof.

8. The board as in claim 1, wherein said hydrated metal oxide is

Alumina tri-hydrate.

15
9. A plaster layer containing the same flame retarding materials as in
claim 7, for coating of walls in buildings for conveying flame

retarding properties to said walls.

20 10.A plaster layer as in claim 9, comprising the same group of

materials as in claim 6 and 7.
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11.A method of manufacturing a board having flame retarding

properties, for use in buildings construction, said method

comprising the steps of:

10 .

15

20

laying a fibre net over one side of a moisture-
impermeable core layer,

coating an external layer over said one side of said core
layer;

repeating said laying of net and said coating on a second
side of said core layer, and

subjecting said layers to pressure and heat to form said

board.
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