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A fire protection material is provided for protecting electrical cables and components. The material comprises an endothermic-
reactive insulating fiborous material including an inorganic endothermic filler which undergoes multiple endothermic reactions
between the range 100 °C and 750 °C; inorganic fibre material; and an organic polymer binder. The weight ratio of endothermic
filler to iInorganic fibre Is preferably in the range of 0.25 to 3.0. The fire protection material is in the form of semi-rigid or rigid board
or may be moulded into sections.
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FIRE PROTECTION MATERIAL

This invention relates tc fire protection
materials.

In many technical fields, it is important to
provide fire protection for equipment and plant.
In electrical applications, this can cause
difficulties because although an insulating

material will protect the plant from fire

encroaching onto it, by the nature of the material
it will retain the heat generated by the plant
within the insulative envelope, and may cause
overheating of the plant.

For example, fire protection in areas with a
high concentration of power transmission,
instrument and communication cables and wires is
vital to ensure a systematic and safe control and,
if necessary, emergency shut-down of plant. These
mervices are essential to utilities in the
petrochemical and power generating fields. It is
also vital that control and energency shut-down
valves, valve-actuators and associated
switch/junction boxes are alsc protected against
fire.

All the items above dissipate heat under
their normal operating conditions. The electrical
cables generate heat due to their internal line
resistance, valve actuators also generate heat due
to internal pressures. Valves themselves

dissipate the heat due to the process temperatures
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involved. Accordingly, a fire protection systenm,
while being a good fire barrier, should also
ensure minimal restriction to fhe heat dissipation
from these items. This niii“cause minimum

5 raeduction in the amount of.current carrying
capacity of electrical cabiles (ampacity derating)
and prevent the overheating of valve actuators.

Previously, inorganic materials in the form

of fibre blankets constructed from alumino-

10 silicate fibres, milicate fibres, mineral ftibres,
©or a combination of such fibres, have been used
for the fire protection of conduits, cable travys
and valve actuators. In order to provide one hour
fire protection these are usually fitted around

15 the protected items to a thickness of 3 inches or
more. These fibre blankets all have a low thermal
conductivity (especially in the ambient
temperature range) which not only insulates from
the effect of fire but even more effectively

20 retards the dissipation of heat from the protected
equipment and requires a substantial reduction in
the current carrying capacity of electrical
cables, deratings of 56% and greater being typical
of such fire blanket systems.

25 It is also known to provide materials which
are designed to retard the spread of fire and heat
by an endothermic reaction. For example, it is

known from prior art documents to use a hvdrate
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within the insulating material, which dehydrates
endothermically in the event of fire and thus
absorbs heat from the fire. For example, U.S.
Patent No. 4315075 and U.S. Patent No. 4600634

5 describe the use of alumina trihydrate (Al1205_.3HKH20)

in similar applications teo retard combustion by an

endothermic reaction. The water vapour also

during a fire, retarding combustion. With this

10 compound, the water of hydration begins to be
liberated at about 230°cC with the peak release at
about 320°C and 90% of complete dehydration at
around 400°C, resulting in a single endothermic
reaction.

15 A disadvantage of such known materials is
that the maximum protection ls only up to about
400°C and only over a fairly restricted
temperature range after which the protection is
significantly reduced. an object of the present

20 invention is to provide an improved fire

pProtection material.

According to the present invention, a fire
protecition material is characterized by the
addition of an endothermic inorganic compound

25 which reacts endothermically on the application of
heat through at least two mechanisms so as to

bring about multipls endothermic reactions in the
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event of fire.

The preferred material is formed into semi-
rigid sections either in sheet form or moulded
into conduit sections or sections specially shaped

5 to encapsulate particular components.

Preferably the endothermic inorganic compound
is an hydrated compound and at least one of the
mechanisms may comprise dehydration. Suitably,
the hydrated inorganic compound i= in combination

10 with a fibrous component to provide a
substantially rigid or semi-rigid sheet or moulded
section, the ratio of inorganic endothermic
component to fibre being between 0.25 and 3.0.

The endothermic inorganic compound preferablvy

15 dehydrates in a first endothermic mechanimm and
then emits an inert gas on further heating in a
second endothermic mechanism.

The dehydration reaction releases water
vapour which is inert. Preferably the inorganic

20 compound is a hydrated carbonate. In this case,
the inorganic compound reacts firstly to release
the water of hydration, and secondly to release
carbon dioxide as in the following chemical
equations for a bivalent metallic element M:-

25 MCOs3.nH20 -~~~ MCOx + nH0

A
HEAT

MCQy -~ MO + CO,

i
HEAT
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The carbon dioxide released in the second

endothermic mechanism is inert and therefore wil]

optiocnally in combination with Magnesium Calcium
Carbonate. This may be supplemented with 1-2%
10 hydrated Zine Borate or Zinc Stanate, 3-5% crude
Vermiculite.
In a preferred arrangement, a fire Protection
material in accordance With the invention
comprises an endothermic-raactive insulating

15 fibrous material including:

(a) an lnorganic endothermic filler which

the range 100°C to 750°C:
(b) inorganic fibre material; and,
20 (c) an organic Polymer binder.
The fire Protection material may be & semi-

rigid or rigid board ©r moulded section. The

25 the range of 0.25 to 3.0. fThe filler Preferably
has a particle top size of >150 micrometers. The
weight ratio of Oorganic to inorganic constituents

1S preferably less than 0.2.
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Suitably, the'fﬁrelﬁrotection material is in

the form of a seni-rigid or rigid fibrous sheet or

moulded section composed of material components in

the following ratios:

5 Example 1 Example 2 Example 3
Fibre 40% 25% 20%
Hydrated

Magnesium
Carbonate 56% 8% 60%
10 Other
Compounds
(Organic
binders, etc.) 4% 6% 20%
The inorganic fibre is preferably chosen from
15 materials which can withstand extremely high
temperatures (about 1260°C) without significant
detrimental changes in Physical properties.
This mixture is shaped in the form of a sheet
or moulded section and may have a sacrificial
20 waterproof coating. The thickness of the material
1s determined by the fire protection required.
Examples of suitable sections form Tables 1-6
hereof.
Therefore, according to another aspect of the
25 invention, there is provided a fire protection

material comprising inorganic fibre, an inorganic

hydrated carbonate endothermic material which

Provides multiple endothermic reactions acCTross a
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wide temperature range in the event of fire, and
an organic binder, the fire protection material in
a fire losing at least 50% by weight of the
endothermic material through reaction and

5 producing voids in which carben dioxide, released
during said endothermic reactions, is trapped in a
refractory char thereby reducing the thermal
conductivity of the fire protection material
further protecting covered components through

10 improved insulation.

The fire protection material of the present
invention is preferably for the protection of
electrical cables and components. Therefore, the
invention also includes a method for protecting

15 power transnission, instrument and communication

said material such that, in the event of fire, the
20 fire protection material undergoes multiple
endothermic reactions absorbing heat.

The invention will now be described by way of
example with reference to a preferred embodiment
cf fire protection material.

25 The fire protection material comprises
lnorganic fibres, inorganic endothermic material
and organic binder. The inorganic fibres are

refractory materials which combine high strength
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together with good thermal resistance and the
ability to ﬁithstgﬂdiéhermal shock. The fibres
form the matrik:for retaining high levels of the
endothermic filler in interstices between fibres.
5 suitable fibres for this purpose are silica,
alumino- silicate and glass fibre or other fibres
often classified as MMVF and the preferred fibre
is aluminosilicate. The mean fibre diameter
should be in the range 1 tc 8 micrometers with a
10 full range of 0.5 to 12 micrometers and an
original maximum fibre length of up to 150mm.
The typical physical properties for the

aluminosilicate inorganic fibre material are:-

Classification Temperature 1260°C

15 Melting Temperature 1790°C
Normal Packaging Density 86-192kg/m*~
Specific Gravity 2.73
Spacific Heat 11303 /kg®°C
Fibre Tensile Strength 1.4 GPa

20 Prafaerably, the fibre content may be 20-80% and

most preferably is about 20-40%.

The inorganic endothermic material is in the
form of a powder preferably with a topside >150
mnicrometers, preferably about 250 micrometers.

25 The endothermic material filler is able to provide
multiple endothermic reactions across a

temperature spectrum from 100°C to 750°C and
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comprises hydrated magnesium carbonate. The loss

on ignition for the endothermic material should be

>50% by weight. The weight ratio of endothermic

filler to inorganic fibre is in the range 0.25 to

3.0 and suitably the endothermic material

comprises 50-75%. The hydrated magnesium

carbonate is preferably Ultracarb HFD, the

technical details of which are as follows: -

Chemical Analysis

- 4
Magnesium MgO 37-40
Calcium Ca0 &-8
Silicon Si0- 0.2-0.86
Aluminium Al ;0,5 <0.1
Potassium K20 <0.02
Iron Fax0a <0.06
Loss on ignition {443¥CO2+3%HL0) 52-54
Typical Physical Properties
Specific Gravity | 2.5
Loocse bulk density 1.1kg/1
Particle size:- (by wet sCcreening)
B.S. mesh Aperature Percentage finer
(microns)
30 500 94~-100
60 250 80~95

150 100 30-75
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The amount of organic binder is preferably
less than 20% and suitably about 4.5%. The binder
is selected from various polymers and

elastomers in latex form: htﬁe preferred binder
being an acrylic resin ;yﬁe‘ﬁhich provides
exceaellent heat rasistahcé, ongoing properties and
non-corrosive combustion products. The material
may also include Vermiculite - sodium silicate or
other suitable filler material.

The fire protection material of the present
invention provides an increasmed thermal
conductivity in normal use over prior materials
due to the higher density {in the range 250 to

1100 kg/m®) which allows for a better dissipation

of the heat generated by items encompassed by the
fire protection material.

After endothermic reaction in the event of
fire, the material of the present invention, due
to the large particle size and large loss on

ignition, produces trapped pockets of carbon

dioxide (still carbon dioxide being a better
insulation than still air 0.0166 W/mK compared to
0.0262 W/mK at 300 Kelvin) in a refractory char
therefore reducing the thermal conductivity of the
material and therefore creating further good

insulation in the fire where the cables need to be

protected against the heat of the fire.

PCT/GB94/02717
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the endothermic reactive-insulating material is

10 SCreens where the matarial 12 densified by vacuum

15 Bacrificial fabrie Borim adhered to jts surfaces
to give added strength, abrasion resistance and
resistance to cracking for certain applications

involving tight bends or radii. The final

20 either cut or moulded to conform to cable tray

25 Source due to the low organic content while
maintaining the strength and Physical integrity
required in fire Protection applications.

The new material of this invention uses an
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endothermic material which provides multiple

endothermic reactions across the temperature range

100°C to 750°C which allows an effective
retardation of heat flow through the material
using all of the material thickness whereas a
8ingle endothermic reaction remains inactive for a
large part of the temperature spectra. In
addition, whereas the pricr art, such as alumina
trihydrate material would tyvpically lose a maximum
of 34.6% on dehydration, the preferred material of
the present invention has a minimum of 50% loss on
ignition whilst still retaining its integrity and
provides trapped pockets of carbon dioxide

providing continued thermal insulation.
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The embodiments of the invention in which exclusive property of privilege 1s claimed are

defined as follows:

1. A fire protection material comprising an endothermic-reactive insulating fibrous

material comprising:

(a) an inorganic endothermic filler which undergoes multiple endothermic

reactions between the range of 100°C and 750°C, wherein the inorganic endothermic

filler has a particle top size greater than 150 pm;
(b) inorganic fiber material; and
(c) an organic polymer binder.

2. The fire protection material of claim 1, wherein the weight ratio of endothermic

filler of part (a) to the inorganic fiber of part (b) 1s in the range of 0.25 to 3.0.

3. The fire protection material of claim 1, wherein the weight ratio of organic to

inorganic constituents 1s less than 0.2

4. The fire protection material of claim 1, comprsing 50-75% 1NOrganic

endothermic material, 20-40% inorganic fiber material, and less than 20% organic binder.

. The fire protection material of claim 1, wherein the inorganic endothermic filler

has a particle top size greater than 250 pm.

6. The fire protection material of claim 1, wherein the inorganic endothermic filler 1s

a hydrated compound and at least one of the mechanisms comprises dehydration.

7. The fire protection material of claim 1, wherein the inorganic endothermic filler

dehydrates in a first endothermic mechanism and then emits an inert gas on further

heating in a second endothermic mechanism.
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3. The fire protection material of claim 7, wherein the dehydration reaction releases

water vapor which is 1nert.

9. The fire protection material of claim 7, wherein the inorganic filler 1s a hydrated
carbonate and wherein, in the event of fire, the inorganic filler reacts firstly to release the

water of hydration, and secondly to release carbon dioxide.

10. The fire protection material of claim 7, wherein the endothermically reactive

inorganic filler is magnesium carbonate-hydrate.

11.  The fire protection material of claim 1, wherein the matenal is semi-rigid or ngid

board or moulded section.

12. A fire protection material comprising inorganic fiber, and an inorganic hydrated
carbonate endothermic material having a particle top size greater than 150 pm which
material provides multiple endothermic reactions across a wide temperature range in the
event of fire, and an organic binder, the fire protection matenal mn a fire losing at least
50% by weight of the endothermic material through reaction and producing voids In
which carbon dioxide, released during said endothermic reactions, is trapped thereby

reducing the thermal conductivity of the fire protection material further protecting

covered components through improved insulation.

13. A method for protecting power transmission, instrument and communication

cables and wires against fire comprising providing the fire protection material of claim 1,
and enveloping the cables and wires to be protected in said material such that, in the

event of fire, the fire protection material undergoes multiple endothermic reactions

absorbing heat.
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TABLE 1

16mm Board

« Thickness Bmm *3mm
* Weight /sg m Bkg £15°%

* Thermal

Conductivity 0.113 W/mK@ 60°C
mean

TABLE 2

Thr System

* Nominal Thickness 32 mm

* Weight / sgm kg *15°%




. WO 95/16008 PCT/GB94/02717

2178751
275

TABLE 3

19mm Board

« Thickness 9mm £3mm
« Weight / sq ft 155kg £15%

* Thermal

Conductivity 0113 W/ mK@ 60°C
mean

TABLE 4
~ 3hr System

= Nominal Thickness 76 mm

* Nominal Weight /sq m  blkg
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TABLE 5
Conduit
1hr System
Moulded In Two Half Sections
« Nominal Thickness 32mm
« Nominal Weight kg / linear m.
3/4" 6.7
1" 7.6
2" 10.4
3 13.6
L 16.4
h" 19.4
b 22 4,
TABLE 6
Conduit
3hr System

* Nominal Thickness 76mm

* Nominal Weight kg / linear m.

/L 264

1 28.2
3.7
420

55.]

o
3
L LB.4
p
b” 620
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