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(54) Compound plate-shaped insulation material, method for producing the same as well as a
wall, facade and roof construction

(57) The present invention relates to a compound
plate-shaped insulation material comprising a base lay-
er and a layer of insulation material present thereon,
which base layer may be provided with ribs in the longi-
tudinal direction thereof, between which ribs the insula-

tion material is present. The present invention further-
more relates to a method for producing a compound
plate-shaped material, as well as to a wall, facade and
roof construction provided with insulation material.
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Description

[0001] The present invention relates to a compound
plate-shaped insulation material comprising a base lay-
er and a layer of insulation material present thereon,
which base layer may be provided with ribs in the longi-
tudinal direction thereof, between which ribs the insula-
tion material is present. The present invention further-
more relates to a method for producing a compound
plate-shaped material, as well as to a wall, facade and
roof construction provided with insulation material.
[0002] From Japanese patent publication JP 02 209
229 there is known an insulation panel comprising a
hard-foam thermally insulating layer sandwiched be-
tween a rigid base part, e.g. a metal panel or gypsum
board, and a back part, e.g. an aluminium foil. Polyiso-
cyanurate is mentioned as the hard foam. A certain
amount of ground graphite is contacted with a mixture
of concentrated sulphuric acid and hydrogen peroxide,
after which the whole is dried and processed as a coat-
ing.
[0003] From French patent application FR 2 764 679
there is known a rigid panel comprising a plate having
a thickness of about 10 mm, on which a fabric layer of
graphite and/or carbon is present, which is in turn pro-
vided with a layer of a polystyrene insulation material,
on which polystyrene layer a thin layer having a thick-
ness of 3 mm is present, which is finished with a top coat.
[0004] British patent application GB 2 357 111 relates
to a fire door or partition wall, in which a rigid poly-
urethane foam is used as the insulation material, which
foam comprises graphite in an amount of 10-75 wt.%.
[0005] From Dutch laid-open publication No. 8801468
in the name of the present inventor there is known a
compound plate-shaped material suitable for use as a
constructional insulation material in buildings, which in-
sulation material is built up of, successively, a layer of a
mineral material, a layer of polyurethane foam material
and a coating. Such an insulation material is known to
exhibit a fire resistance of more than 30 minutes, ac-
cording to TNO report B-88-005.
[0006] In recent years there has been an increasing
demand for insulation materials that are noncombus-
tible or at least exhibit a reduced combustibility in com-
parison with the known materials. Such materials are
much in demand especially for insulating walls, facades
and roofs. In addition to that, current legislation is aimed
at achieving safe and durable construction methods, in
which connection increasingly stringent requirements
are being made especially as regards fire safety.
[0007] In the past, the inflammable polystyrene was
frequently used, which was coated with a bituminous
layer. To reduce the fire hazard, mineral wool such as
rock wool or glass wool is currently being used instead
of polystyrene. The use of such materials has certain
drawbacks, such as the fact that they are not very suit-
able for being walked on, their low resistance against
wind loads and their undesirably high specific weight.

Moreover, the insulating properties of such roof insula-
tion materials are still capable of improvement.
[0008] It is an object of the present invention to pro-
vide a compound plate-shaped insulation material
which exhibits a good dimensional stability, good insu-
lation properties and which, in addition, is easy to use.
[0009] Another object of the present invention is to
provide a compound plate-shaped material which, in ad-
dition to the aforesaid properties, exhibits a high fire re-
sistance in combination with a favourable smoke behav-
iour.
[0010] Yet another object of the present invention is
to provide a compound plate-shaped material designed
to minimise the propagation of fire into the insulation ma-
terial in case of a fire.
[0011] The invention as referred to in the introduction
is according to the present invention characterized in
that graphite is present in the insulation material.
[0012] The incorporation of graphite in the insulation
material has made it possible to achieve one or more of
the above objects. The present inventors do not wish to
be bound by any explanation, but they assume that the
graphite that is present in the insulation material will ex-
pand in case of a fire, thus forming a so-called carbon
shield, which has a positive effect on the fire and smoke
behaviour of the plate-shaped insulation material having
the present composition.
[0013] The term "compound plate-shaped insulation
material" is to be understood to mean: single-shell roof
and facade elements to be described hereinafter and
sandwiched roof and facade elements to be described
hereinafter, in particular the insulation elements that are
known from Dutch patents NL 1009801, NL 1015351
and NL 1009885.
[0014] Preferably, the graphite that is used in the
present compound plate-shaped insulation material is a
granular graphite having an average particle size of
0.1-3 mm, in particular 0.2-2 mm. If graphite particles
having a particle size of less than 0.1 mm are used, a
very large amount of graphite is needed to obtain a sat-
isfactory fire and smoke behaviour, whilst a particle size
of more than 3 mm will cause problems in forming the
required carbon shield, which shield protects the insu-
lation material against further combustion. In addition to
this it can be mentioned that graphite particles having a
particle size of 0.2-2 mm will form a slightly dense layer
in the insulation material, so that such grains only need
to exhibit a low degree of "swelling" in order to form a
closed carbon shield, as a result of which the required
fire resistance is reached sooner. The present inventors
have found that when the temperature is further in-
creased, the larger grains in the aforesaid range will
build up a somewhat heavy carbon shield and cross-link
in the already activated smaller grains.
[0015] To obtain a favourable fire and smoke behav-
iour, the graphite may be spread through the insulation
material, in a specific embodiment, however, it may be
desirable for the graphite to be present mainly in an up-
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per layer of the insulation material, which upper layer
can be considered to be a layer remote from the base
layer, having a thickness of 0-70%, in particular 0-40%,
more in particular 0-10%, based on the total thickness
of the layer of insulation material. The term "substantial-
ly" is understood to mean at least 50%, in particular at
least 70%, more in particular at least 90% of the total
amount of graphite.
[0016] Preferably, the graphite grains are incorporat-
ed in the compound plate-shaped insulation material at
a location where the fire load is to be expected, viz.
mainly on the side of the compound plate-shaped insu-
lation material that is used on the inner side of the con-
struction, viz. the building, the shed, the hall and the like.
Thus it is possible to concentrate the graphite mainly in
the upper layer, which, if designed to have a thickness
of 0-10%, will provide a satisfactory result as regards
improving the fire and smoke behaviour, with the graph-
ite particles cross-linking in the insulation material. The
carbon shield thus formed protects the underlying insu-
lation material against fire, with a further increase of the
temperature forcing the underlying graphite to cross-link
and the carbon shield thus created forming a new barrier
against fire penetrating and harmful smoke being
formed.
[0017] Preferably, the graphite that is used in the
present compound plate-shaped insulation material has
been pre-treated with an acid, for example nitric acid.
Washing with an acid has a positive influence on the
required swelling effect of graphite, so that the carbon
shield will be formed when the graphite particles are ex-
posed to a temperature increase, for example caused
by fire.
[0018] The insulation material that is used in the
present invention can be selected from the group con-
sisting of PU, PIR, EPS and mineral wool. Chipboard,
plywood and OSB are suitable materials for the base
layer, on which a number of longitudinal ribs may be
mounted, for example by glueing, as is known from
Dutch patent No. 1009801, or ribs may be provided first,
whereupon a foam layer is applied to the base layer, as
is known from Dutch patent No. 1015351.
[0019] The present invention also relates to a method
for producing a compound plate-shaped insulation ma-
terial comprising a base layer and a layer of insulation
material present thereon, which method comprises the
following steps:

i) providing a base layer material,
ii) applying a slurry of graphite and insulation mate-
rial to the base layer material, and
iii) causing the slurry of step ii) to react into a foam.

[0020] Although the above method is aimed at obtain-
ing a foam as the insulation material, it should be under-
stood that also other insulation materials as mentioned
above may be used, which insulation materials com-
prise graphite.

[0021] In a special embodiment, preferably the graph-
ite as used in a slurry according to step ii) has been pre-
treated with an acid, and preferably the acid-treated
graphite is washed and dried before being worked into
a slurry according to step ii). Different amounts of graph-
ite may be used in the slurry, with the graphite being
spread over the entire thickness of the insulation mate-
rial.
[0022] To effect an optimum fire and smoke behav-
iour, step iii) is preferably carried out in such a manner
that the graphite is distributed over the insulation mate-
rial. In a specific embodiment it is also possible, howev-
er, to concentrate the graphite mainly in an upper layer
of the insulation material, which upper layer can be con-
sidered to be a layer remote from the base layer, with
step iii) being carried out in such a manner that the upper
layer is provided in a thickness of 0-70%, in particular a
0-40%, more in particular 0-10%.
[0023] The aforesaid step ii), in which the graphite
grains are incorporated in the insulation material by
means of the so-called slurry system, takes place by
making use of computer-controlled recipes, wherein the
amount and the position of the graphite grains are de-
termined for varying insulation material thicknesses.
[0024] The present invention further relates to a wall,
facade and/or roof construction comprising one or more
compound plates of insulation material as described
above. Single-shell roof and facade elements comprise
a baseplate or base layer material consisting of chip-
board, plywood, OSB or other plate materials, in which
and/or on which a number of longitudinal ribs are mount-
ed, for example by glueing, and on which an insulation
material is present. Sandwiched roof and facade ele-
ments consist of two plate materials with an insulation
material present therebetween, which may be provided
with wooden ribs on both longitudinal sides thereof.

Claims

1. A compound plate-shaped insulation material com-
prising a base layer and a layer of insulation mate-
rial present thereon, which base layer may be pro-
vided with ribs in the longitudinal direction thereof,
between which ribs the insulation material is
present, characterized in that graphite is present
in the insulation material.

2. A compound plate-shaped insulation material ac-
cording to claim 1, characterized in that the graph-
ite is a granular graphite having an average particle
size of 0.1-3 mm.

3. A compound plate-shaped insulation material ac-
cording to claim 2, characterized in that the graph-
ite is a granular graphite having an average particle
size of 0.2-2 mm.
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4. A compound plate-shaped insulation material ac-
cording to any one or more of the claims 1-3, char-
acterized in that the graphite is distributed over the
insulation material.

5. A compound plate-shaped insulation material ac-
cording to any one or more of the claims 1-4, char-
acterized in that the graphite is present mainly in
an upper layer of the insulation material, which up-
per layer can be considered to be a layer remote
from the base layer.

6. A compound plate-shaped insulation material ac-
cording to claim 5, characterized in that the base
layer has a thickness of 0-70%, based on the total
thickness of the layer of insulation material.

7. A compound plate-shaped insulation material ac-
cording to claim 5, characterized in that the base
layer has a thickness of 0-40%, based on the total
thickness of the layer of insulation material.

8. A compound plate-shaped insulation material ac-
cording to claim 5, characterized in that the base
layer has a thickness of 0-10%, based on the total
thickness of the layer of insulation material.

9. A compound plate-shaped insulation material ac-
cording to any one or more of the preceding claims,
characterized in that the graphite has been pre-
treated with an acid

10. A method for producing a compound plate-shaped
insulation material comprising a base layer and a
layer of insulation material present thereon, char-
acterized in that the method comprises the follow-
ing steps:

i) providing a base layer material,
ii) applying a slurry of graphite and insulation
material to the base layer material, and
iii) causing the slurry of step ii) to react into a
foam.

11. A method according to claim 10, characterized in
that the graphite as used in a slurry according to
step ii) has been pre-treated with an acid.

12. A method according to claim 11, characterized in
that the acid-treated graphite is washed and dried
before being worked into a slurry according to step
ii).

13. A method according to any one or more of the
claims 10-12, characterized in that step iii) is car-
ried out in such a manner that the graphite is dis-
tributed over the insulation material.

14. A method according to any one or more of the
claims 10-12, characterized in that step iii) is car-
ried out in such a manner that the graphite is
present mainly in an upper layer of the insulation
material, which upper layer can be considered to be
a layer remote from the base layer

15. A roof construction comprising one or more com-
pound plates of insulation materials as defined in
any one or more of the claims 1-9.

16. A wall construction comprising one or more com-
pound plates of insulation materials as defined in
any one or more of the claims 1-9.

17. A facade construction comprising one or more com-
pound plates of insulation materials as defined in
any one or more of the claims 1-9.
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