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Fireproof mineral wool product and also process and arrangement for its preparing

One of the objects of the present invention is a process for manufacturing fireproof
mineral wool products, e.g. mineral wool slabs, in which process mineral raw
material is melted and fibrated into mineral wool fibres which thereafter
concurrently are coliected into two or more separate primary mineral wool webs,
each of these on separate own collecting drums, whereafter these separate primary
mineral fibre webs at a later stage are joined into an intermediate mineral fibre
web, which by means of a folding process is formed into a final mineral fibre web
having a desired thickness, which in a manner known per se is finished in order to
obtain a fireproof mineral wool product.

Another object of this invention is a fireproof mineral wool product, e.g. a fireproof
mineral wool slab, which mineral wool product at least comprises an intermediate
mineral wool web (38) formed from at least two joined primary mineral wool webs
(4a, 4b), which intermediate mineral wool web is folded on top of itself so that each
folded mineral wool layer (39) at least partially covers the previous folded layer so
that the mineral wool product in the direction of its thickness comprises at least two
compressed folded layers of said intermediate web on top of each other, and a fire
retardant, which mineral wool product in a manner known per se is finished in order
to obtain a fireproof mineral wool product.

An object of this invention is also an arrangement for carrying out the process
according to this invention comprising one or more fibration aggregates arranged so
that it/they from a supplied mineral melt form(s) a stream of mineral fibres.

Mineral wool has been manufactured for a good 100 years. Its general properties
and above all its isolating capacity has made it into a standard material with almost
innumerable fields of application. From an economical and the users view the
isolating capacity is undoubtedly the most essential property but also its fire
retarding ability is of great importance. Despite the good properties there is
however a need for improving certain aspects concerning amongst other the fire
safety and the quality of the final products themselves but also certain aspects
concerning the manufacturing process.
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As far as concerns the quality of the product itself, it may be pointed out that the
quality and the usability thereof would be better if one could reduce the amount of
mineral pearls in the mineral wool. Mineral pearls have no function in the wool but
they are just a ballast which brings unnecessary weight to the product. If the pearls
can be separated they may be collected and reused, which reduces the material
consumption. The quality of the product is also improved if the surface layers are
comprised of primary web layers, the outer surface thereof not being impaired due
to added substances dusting or coming loose, which added substances are intended
for enhancing the fire retarding properties of the product.

The addition of fire retardant in powder form to the product also constitute a
problem with prior art technique, because the fire retardant then causes
unnecessary dusting, which leads to soiling of the production line and wearing of
the conveyor belts. If the fire retardant is used in the form of a suspension this will
on the other hand not lead to dusting but nonetheless to splashing, as well as
soiling of the production line and also wearing of the conveyor belts as above.
Another drawback with water based slurry is that the water deteriorates or totally
prevents the curing process, which leads to deterioration of the product’s quality.
With today’s pendulum technique it is also difficult to have additives evenly
distributed in the products without material getting on the surface layers of the
slabs. If a single primary web is folded, the edges thereof must be left without
added material or otherwise this material will appear on surface layers of the
finished product.

With the present invention added fire retardant may be evenly distributed over the
whole primary surface, without appearing or showing on the surface of the final
product. Yet another advantage of the present invention is that one may choose
where to add the fire retardant in transverse direction of the primary web. If one
wants to have a distribution in the finished product near the surface layers the fire
retardant is added in strings along the primary web’s/webs’ edges, if one desires to
have the fire retardant in the middle of the final product then the material is
introduced in a string in the middle.

A drawback with today’s technique is also that the amount of fire retardant which is
to be added if the desired enhancement of the fire properties is to be achieved, will
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become very concentrated if only a part of the width of the primary web may be
used for the purpose. Normally only about 60 % of the width may be used. Also
because finally divided material on the primary web prevents gluing together of the
primary layer during the pendulum movement the fire retardant has to be very
coarse-grained so that a sufficient amount can be added. Another drawback with
today’s technique is that the added material lies on the surface of the primary layer
when it is subjected to a pendulum movement. The fibre web moves sideways
during the pendulum movement with great speed, and all loose material that has
been added is thrown outwards and falls on the side of the line with dusting and
soiling as a result. Fine material dusts and flies around whereas coarse material is
thrown far out of the line. The present invention can use the whole width which
means that the usable surface is more than 50 % higher, which leads to that the
material does not need to be so coarse. Furthermore said two or more webs are
pressed together before the pendulum movement into one layer with the additive in
the middle which results in that the wool layers are glued together in a better way
and that the material does not get thrown out during the pendulum movement. In
this way the present invention has eliminated the two biggest drawbacks in the
prior art process.

The fire retardant can also be added already at the drum or in its vicinity onto the
primary webs and these can immediately thereafter be joined which results in that
the fire retardant faster will come into contact with the binder applied to the fibres.
The assembled fibre web is affected during the continued conveying and pendulum
movement by the movement which causes added material to penetrate in between
the fibres. This causes the adhesion to the wool becoming much better than if the
fire retardant would be lying on the surface for a long the time. Therefore, due to
the present invention, the amount of added material can be higher and/or the
particle size thereof may be smaller without the splitting strength of the product
deteriorating. The distribution of the fire retardant becomes more homogeneous
and also the material will situate closer to the surface of the final slabs.

The following calculation example shows how the material is distributed. If one
according today’s technique manufactures a slab with 10 layers or plies, one may
add material only between them, i.e. 9 separate material layers, even if the material
is added onto both surfaces of the primary layer. The distance from the surface to
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the first material layer will thus become 1/10 of the thickness of the final slab. With
the aid of the technique in the present invention one gets 10 double layers with one
layer of added material in each layer, i.e. 10 separate material layers and the
distance from the surface to the first material layer becomes 1/20 of the thickness
of the final slab. With the present invention one can if so desired furthermore add
material after the pendulum (folding device) on top of the layer which is not already
covered by the following folding and in this manner obtain 19 layers of added
material. Hereby one has however to take into account that the material for these 9
extra material layers can not be distributed over the whole surface, but a part will
be visible on the surface of the finished slab. It is possible to calculate how big a
part which is to be left without material if one knows the width of the primary web,
the width of the secondary web and the number of layers.

The present invention may preferably be utilized for adding recycled wool with an
enhanced distribution and without the drawback normally existing if the added
recycled wool is to be added in greater amounts. According to today’s technique a
part of the recycled wool will remain on the surface layer of the finished slabs if the
recycled wool is added in an amount greater than about 10 %. Tests with different
amounts of recycled wool have shown that the product’s mechanical properties are
deteriorated if recycled wool is fed onto the primary web in great amounts. 10 ~

12 % of recycled wool of the same quality as the product may be added without
deterioration of the compression or splitting strength. An uneven distribution of the
recycled wool between the layers immediately has a negative effect on the quality
of the product. If recycled wool of mixed quality is added it is even more important
that it is evenly distributed in the layers. With the present invention the recycled
wool may be distributed more evenly between the layers and thereby be utilized
more effectively. It is furthermore also preferable with the present technique to mix
fire retardant and recycled wool and to apply it between the primary webs without
the drawback of bad adhesion between the layers and undesirable material
appearing on the surface layers.

Double collection by two collecting drums of fibrated mineral material is previously
known per se, e.g. from the publication SE-452041 (Rockwool AB). In this
publication is not however mentioned anything about using a fire retardant and its
use in mineral wool products. In SE-452041 is also described the long-known
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problem of pearls in mineral fibre material and that one may remove these pearls
from already formed primary mineral fibre webs by subjecting these to a
downwardly directed force, e.g. a combination of gravitation and acoustic energy of
such a force and magnitude that particles on and inside the webs can be forced to
wander in the direction of the force, so that particles not desired wander out of the
mineral fibre web whereas desired particles are forced to wander into the mineral
fibre web.

In practical this is difficult to do since a primary web according to today’s
manufacturing capacity has to be so thick and move so fast that the particles will
not have time to remove themselves out of the web. With the present invention this
is facilitated since the primary webs are only half as thick.

EP-1086055 B1 discloses a method for adding fire retardant to a primary mineral
fibre web but where the collection of the mineral fibres which are to form the
mineral fibre web is performed with only one collecting drum. This method therefore
suffers from the problem of dusting and soiling of the production line. During the
pendulum movement the primary web moves heavily sidewards in the air which
causes material to be thrown out. If one in the method described in EP-1086055 B1
also adds the fire retardant to both sides of the mineral fibre web this drawback will
increase even more. Another drawback with this technique is that only a part of the
primary web surface may be used if one wants to avoid fire retardant on surface of
the final product (which is explained by Fig. 1 p. 23 in EP 1086054 B1 and by that
which has been said above in this matter with reference to EP-1086055 B1).

The above mentioned problems may be overcome by the process according to the
present invention which is characterized in that there before the separate primary
mineral fibre webs are joined in order to form an intermediate mineral fibre web is
added fire retardant to the surface of and/or into at least one of the primary mineral
fibre webs in the space between the intermediate mineral fibre webs over at least a
longitudinal region having a width, which at least partially extends over the width of
the primary mineral fibre web in question from at least one of the lateral edges of
the primary mineral fibre web in question.
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Advantageous embodiments of the process according to the invention are presented
in the dependent process claims hereafter. Some of these embodiments are also
presented below. '

In one of the preferred embodiments mineral pearls which accompany the fibres
from the fibration stage are subjected to a constant force, e.g. gravitation in
combination with acoustic energy directed at an angle against the progression
direction of the fibres with such a frequency and force that at least a part of the
mineral pearls are prevented from reaching the collecting drums of the primary
mineral fibre webs and/or that they are pushed out of the already formed primary
mineral fibre webs, the amount of mineral pearis thereby being reduced in the final
product. Preferably the acoustic energy is applied between the fibration stage and
the collection of the fibres into primary mineral fibre webs and/or between the
collection of the fibres into primary mineral fibre webs and the joining into an
intermediate mineral fibre web.

The fire retardant is preferably added by blowing, spurting, spraying, sprinkling
and/or by aid of acoustic energy to the respective opposite inner surfaces of the
primary mineral fibre webs. The fire retardant may then be in a dry powder form or
in a liquid suspended form. The fire retardant is preferably added between each
separate collection drum and the joining of the primary mineral fibre webs into an
intermediate mineral fibre web. The fire retardant can be added as a dry powder
and/or as a liquid suspension. The fire retardant may also be added such that it is
sprayed separately with two separate nozzles against the opposite sides of two
adjacent primary mineral fibre webs.

The fire retardant may be gypsum, aluminium hydroxide or magnesium hydroxide,
or a mixture of these in a fine and/or coarse form. The joining to an intermediate
mineral fibre web may for example be performed before or in conjunction with the
folding.

In an especially preferable embodiment the fire retardant is distributed in two
separate longitudinal regions, whereof which one of the regions in the lateral
direction of the primary mineral fibre web concerned extends itself from one of the
lateral edges and the other region in the lateral direction of the primary mineral
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fibre web in question extends itself from the other lateral edge of the primary
mineral fibre web in question in towards the middle of the primary mineral fibre web
in question over a distance which is less than half of the width of the primary
mineral fibre web in question, preferably V4 to 1/3 part of the whole width of said
primary mineral fibre web,

The fireproof mineral wool product according to the present invention is
characterized in that the intermediate mineral wool web between at least two
and/or in at least one of its primary mineral fibre webs contains a fire retardant
distributed over at least one longitudinal region, which to its width at least partially
extends over the width of the primary mineral fibre web in question from at least
one of the lateral edges of the primary mineral fibre web in question.

In a preferred embodiment the fire retardant is concentrated in one or several
regions between the middle and the outer surface of the fireproof mineral wool
product, preferably in regions situated at distance of 5 — 20 % of the thickness of
the fireproof mineral wool product from the outer surface of said mineral wool
product in the direction of its thickness.

The fire retardant is preferably distributed in two separate longitudinal regions, of
which one region in the direction of the width of the primary mineral fibre web in
question extends from one of the lateral edges and the other region in the direction
of the width of the primary mineral fibre web in question extends from the other
lateral edge of the primary mineral fibre web in question in towards the middle of
the primary mineral fibre web in question over a distance which is less than half of
the width of the primary fibre web in question, preferably ¥ to 1/3 part of the
whole width of said primary mineral fibre web.

In the fireproof mineral wool product the fire retardant is preferably fine-grained but
it may also be coarse-grained.

In a preferred embodiment the amount of mineral pearls in the mineral wool
product is less than 30 % by weight, preferably less than 20 % by weight and that
said compressed mineral wool layers contain intermediate layers comprising at least
20 % by weight of fire retardant which at least partially has penetrated into the
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primary mineral wool layers which are close to the surfaces of the mineral wool
product.

For embodiments of the process and the product according to the invention further
applies: regions with fire retardant are preferably essentially planar and lie in the
same plane as the large surfaces of the primary mineral wool webs and the'
intermediate mineral wool web. The primary webs may also amount to more than
two but then there is also needed a separate collector of the fibres for each
separate primary mineral wool web. The primary webs may also be of different
thickness if so desired.

Tests with prior art fibration technique show that the contents of pearls in the fibres
which are collected by the upper drum is much lower than the contents of pearls in
the lower fibres. Therefore it suffices to use acoustic vibration on the lower web 16
to remove pearls in order to reduce the pearl contents with 50 % (from 40 % to

20 % in the finished product).

The arrangement according to present invention again is characterized in that it
comprises two or more collecting drums for collection of the stream of mineral fibres
into two or more primary mineral fibre webs, and in that at least one supply
element for supplying fire retardant is arranged at least between two of the primary
mineral fibre webs being brought against each other. The supply elements of the
arrangement are preferably situated between the collection drums and the place
whére the joining into an intermediate mineral fibre web occurs. In another
preferable embodiment the arrangement is characterized in that it further comprises
between the fibration aggregate(s) and the collection drums and/or the collection
drums and the joining into an intermediate mineral fibre mat comprises at least one
acoustic separation element for the separation of the mineral pearls from the
fibrated material stream which is to form the mineral fibre web, which acoustic
separation element directs acoustic energy at an angle against the propagdation
direction of the fibres at such a frequency and force that the amount of mineral
pearls in the final product is reduced.

The advantages of the invention are therefore that:
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- one can freely decide where the added material is to be situated in respect
of the height of the final product, by adding it evenly over the primary
web/webs or in the middle or at the edge/edges

- that the surface layer of the final product will not be deteriorated by added
material which easily might detach

- that the added material quickly is bound to the mat before the binder dries

- that the layers in the final product in a better manner are kept together,
which results in that reduced particle sizes of the added material may be
used

- a major part of the pearls may be removed, which makes it possible to
introduce fire retardant instead of pearls, whereby the density may be kept
essentially unchanged whereas the fire resistancy is increased

- the conveyor belts are worn less when the fire retardant is added between
the primary webs and not directly against the conveyor belts

- the dusting is reduced. ,

In the following the invention is described in more detail by referring to the annexed
figures, where

Figure 1 schematically shows an arrangement for performing the process
according to the invention,

Figure 2 shows a pearl separator device as seen from the front in the direction
of the line,

Figure 3 shows another arrangement according to Figure 1 with an alternative
position for spraying of fire retardant, and

Figure 4 shows an intermediate product of a mineral wool product in slab
format.

The device arrangement shown in Figure 1 generally comprises a melt oven 1, from
which the melt first is conveyed to a fibrating aggregate 2, and from there the
formed fibres are conveyed to a collecting device 3, which in this example
comprises two collecting drums 11 and 12 (there can also be more drums).
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Between the fibration aggregate 2 and the two collection drums 11 and 12 is
arranged an acoustic element 25a which emits acoustic energy E, in essentially
perpendicular direction against the essentially horizontal propagation direction of
the fibre stream. This directed acoustic energy E, in combination with the
gravitation distances the pearls in the fibre stream from the propagation direction of
the fibre stream, so that a major part of the pearls do not reach the collection
drums 11 and 12 but fall down.

After that an appreciable amount of the pearls has been removed from the fibre
stream according to the above and the fibre stream has formed the primary mineral
fibre webs 4a and 4b these are by the conveyors 16a and 16b as well as 17a and
17b separately led further for treatment with fire retardant as well as for joining into
an intermediate mineral fibre web, which thereafter is folded with a folding device
6. The intermediate mineral fibre web is folded onto a receiving belt 7 in movement.
Thereafter this folded intermediate web is compressed into a unitary and cohesive
mat according to prior art. Between the conveyors 16a and 16b is arranged a pearl
separator device, which consists of three different conveyor belts 35, 36 and 37.
This device is also illustrated in Figure 2 in the running direction of the line as seen
from the front.

The conveyor belt 35 is arranged in the same line with the conveyors 16a and 16b
and it collects pearls and additional material such as fire retardant, binder, etc.,
which has not attached to the fibre web 4a. The additional material, especially the
fire retardant is added to the lower primary mineral fibre web 4b from above with a
spraying device 21 which is arranged straight above the conveyor belt 35 of the
pearl separator device.

The conveyor belt 35 comprises a suitable coarse mesh which lets pearls and
additional material pass through it but not fibres. Pearls can not be separated from
a fibre web if it is thick, but in the present case where the material is collected onto
two drums the fibre webs (4a and 4b) become much thinner and when also the
pearls mostly are collected onto the lower part of the lower web 4b a major part
can be removed.
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The second conveyor belt 36 of the pearl separator device is a triangular track
which receives those particles (mostly pearls) which fall through the coarse mesh
conveyor belt 35 and which sloping towards the third conveyor belt 37 conveys
thereto the collected particles for final collection of these in one and the same place
as the pearls which have been deviated away by gravity and the first acoustic
element 25a.

Above the first conveyor belt 35 of the pear! separator device after the spraying
device 21 in the running direction is arranged a second acoustic element 25b which
radiates acoustic energy E, at an angle against the lower primary fibre web 4b
which is conveyed on the conveyor belt 35. At the same time as this acoustic energy
Ea forces in the additional material, that is to say especially the fire retardant, into
the primary fibre web 4b it also forces out unwantedly accompanying pearls out off
the web 4b. The fire retardant may be coarse, coarser than the pearls, in order to
reduce the dusting. Because the fire retardant will be situated between the two fibre
webs it will therefore not wear the transport belts 22 and 23 of the folding device 6.

One advantage of an assembly according to Figure 1 with two collection drums 12
and 13 is that the upper drum 12 collects fibres, whereas pearls due to tHe
gravitation force and also due to possibly supplied acoustic energy E, are collected
in the lower part of the mineral wool chamber. The upper primary fibre web 4a
therefore has a very low content of pearls. The lower primary fibre web 4b which
still contains pearls may as already has been described before be treated with a
second acoustic element 25b when it passes over a pearl separator conveyor 35. In
conjunction with this are then by a spraying device 21 sprayed onto the lower
primary web 4b additives, especially fire retardant, which thereafter is going to
reside between the two primary fibre webs when they are joined. The fire retardant
is for example magnesium hydroxide in the form of a dry powder. In order to have
the particles of the fire retardant attaching even more better to the surfaces extra
binder may be sprayed during the addition.

In Figure 3 is pictured an alternative way of adding fire retardant by a spraying
device 21, where the spraying device 21 is directed so that it sprouts fire retardant
onto the inner surfaces of both primary webs in a position where the primary webs
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are approaching each other just before they are joined into an intermediate mineral
fibre web.

In prior art it is known that fibres may be formed e.g. in the following way:

From the melting oven 1 the melt flows continuously over the melt groove 8 down
onto the spinning wheel 9. A stream of a gas for example a stream of air arriving
from the left in the figure, emitted from a blowing device not shown in the figure,
leads the formed fibres towards two perforated drums 11 and 12. The fibres 13
being in the stream of air then set themselves in the form of layers 4a and 4b on
respective drum. Both layers are removed and conveyed further as separate primary
mineral fibre webs 4 by said conveyors 16 and 17 in order to according to the
invention to be treated with fire retardant before the primary mineral fibre webs 4
are joined into an intermediate mineral fibre web which is then to be folded.

Spraying device 21 is essentially comprised of a spraying nozzle which can be of
many types.

The folding device 6 comprises two parallel conveyor belts 22 and 23 according to
known technique. The pendulum movement of the folding device 6 is provided by a
crank mechanism driven by a motor (not illustrated) connected to the lower part of
the folding machine 6. After exiting the folding machine 6 the joined primary webs
4a and 4b are set in a folded manner on the conveyor beit 7.

In Figure 4 is shown an intermediate product manufactured according to the
process of the invention being ready to be compressed and finished into a final
mineral wool product of slab format. This intermediate product comprises an
intermediate mineral wool web 38 which is folded on top of itself so that each
folded mineral wool layer 39 at least partially covers the previous folded layer 39 so
that the final mineral wool product in the direction of its thickness comprises ten
compressed folded layers 39 of said intermediate web 38 on top of each other.

The intermediate web 38 has, as evident from the description above (see for
example Figure 1) has been formed by joining two primary mineral wool webs 4a
and 4b of which the lower web 4b has been coated with fire retardant. In the
present example in accordance with Figure 4 fire retardant has only been added to
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longitudinal lateral regions of the surface of said lower web 4b, which regions are
closest to the lateral edges 44 and 45 of the web 4b.

The intermediate mineral wool web 38 or that is to say each separate mineral wool
layer 39 thereby comprise two sections or regions 40 and 41 containing fire
retardant in form of layers, which essentially lie in the same plane. As is evident
from Figure 4 the middle portion in the intermediate web 38 between the two
primary mineral wool webs 4a and 4b of the intermediate web is lacking fire
retardant. The mineral wool layer is therefore not continuous in the middle and
therefore divided into two separate layer portions or regions 40 and 41, which
essentially lie in the same plane.

The layer portions or regions 40 and 41 of fire retardant are therefore situated
between the opposite primary web portions 42a and 42b as well as the primary web
portions 43a and 43b (the boundaries of the primary web portions towards the
middle in the direction of the intermediate web’s width is defined by the dashed
lines) situated next to the lateral edges 44 and 45 of the intermediate web 38 (i.e.
at the same time also of the primary webs 4a and 4b).

The fire retardant is in this example concentrated in layers between the middie and
the outer surface of the final and finished mineral wool product in layers which are
at a distance of about 5 — 20 % of the thickness of the mineral wool product from
the outer surface of the final mineral wool product in its thickness direction. The fire
retardant is in this example fine-grained with a grain size of 0.2 - 2 mm.

The amount of mineral pearls in the mineral wool product is less than 20 % by
weight and said compressed mineral wool layers contain intermediate layers
containing at least 20 % by weight of fire retardant which at least partially has
penetrated into the primary mineral wool layers which lie close to the surfaces of
the mineral wool product.
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Claims

1. A process for manufacturing fireproof mineral wool products, e.g. mineral wool
slabs, in which process mineral raw material is melted and fibrated into mineral
wool fibres (13) which thereafter simultaneously are collected into two or more
separate primary mineral fibre webs (4a, 4b), each onto separate own collection
drums (11, 12), whereafter these separate primary mineral fibre webs (4a, 4b) at a
later stage are joined into an intermediate mineral fibre web (38), which through a
folding process is formed into a final mineral fibre web having a desired thickness,
which in a manner known per se is finished in order to obtain a fireproof mineral
wool product, characterized in that there before the separate primary mineral
fibre webs (4a, 4b) are joined in order to form an intermediate mineral fibre web
(38) is added fire retardant to the surface of and/or into at least one of the primary
mineral fibre webs (4a or 4b) in the space between the intermediate mineral fibre
webs (4a, 4b) over at least one longitudinal region (40, 41) having a width at least
partially extending over the width of the primary mineral fibre web (4a or 4b) in
question from at least one of the lateral edges (44 or 45) of the primary mineral
fibre web in question.

2. A process according to claim 1, characterized in that mineral pearls
accompanying the fibres from the fibration stage are subjected to a constant force
which is achieved by e.g. the gravitation in combination with supplied acoustic
energy (E,), directed at an angle against the propagation direction of the fibres at
such a frequency and force that at least a part of the mineral pearls are prevented
from reaching the collection drums (11, 12) of the primary mineral fibre webs (4a,
4b) and/or that they are extruded from the already formed primary mineral fibre
webs (4a, 4b), whereby the amount of mineral pearls in the final product is
reduced.

3. A process according to claim 2, characterized in that the acoustic energy (Ea)
is applied between the fibration stage and the collection of the fibres (13) into
primary mineral fibre webs (4a, 4b) and/or between the collection of the fibres (13)
into primary mineral fibres webs (4a, 4b) and the joining of said primary mineral
fibre webs into an intermediate mineral fibre web (38).
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4. A process according to any of the claims 1 — 3, characterized in that the fire
retardant by blowing, spraying, sprinkling and/or acoustic energy is supplied to
respective opposite surfaces of the primary mineral fibre webs (4a, 4b) and/or into
the mineral fibre webs.

5. A process according to any of the claims 1 — 4, characterized in that the fire
retardant is added between each separate collection drum (11, 12) and the joining
of the primary mineral fibre webs (4a, 4b) into an intermediate mineral fibre web
(38).

6. A process according to any of the claims 1 — 5, characterized in that the fire
retardant is added in the form of a dry powder and/or a liquid suspension.

7. A process according to any of the claims 1 — 6, characterized in that the fire
retardant is applied onto the formed primary mineral fibre webs (4a, 4b) crosswise
of the web so that it with respect of the height is distributed in the final slab in a
desired manner.

8. A process according to any of the claims 1 — 7, characterized in that the fire
retardant is gypsum, aluminium hydroxide or magnesium hydroxide, or a mixture of
these in a fine~-grained and/or coarse-grained, preferably a fine-grained form.

9. A process according to any of the claims 1 — 8, characterized in that other
desired material such as e.g. recycled wool or other additive is added between the
primary webs (4a, 4b) together with the fire retardant or separately.

10. A process according to any of the preceding claims, characterized in that
joining into an intermediate mineral fibre web occurs before or in conjunction with
the folding.

11. A process according to any of the preceding claims, characterized in that the
fire retardant is distributed in two separate longitudinal regions (40, 41), of which
one region in the direction of the width of the primary mineral fibre web (4a or 4b)
in question extends from one of the lateral edges (44 or 45) and the other region in
the direction of the width of the primary mineral fibre web in question extends from
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the other lateral edge (45 or 44) of the primary mineral fibre web in question in
towards the middle of the primary mineral fibre web in question over a distance
being less than half the width of the primary mineral fibre web (4a or 4b) in
question, preferably Ya to 1/3 part of the whole width of said primary mineral fibre
web.

12. A process according to claim 11, characterized in that the number of primary
mineral fibre webs (4a, 4b) is two.

13. A fireproof mineral wool product, e.g. a fireproof mineral wool slab, which
mineral wool product at least comprises an intermediate mineral wool web (38)
formed from at least two joined primary mineral wool webs (4a, 4b), which
intermediate mineral wool web is folded on top of itself so that each folded mineral
wool [ayer (39) at least partially covers the previous folded layer so that the mineral
wool product in the direction of its thickness comprises at least two compressed
folded layers of said primary intermediate-web on top of each other, and a fire
retardant, which mineral wool product in a manner known per se is finished in order
to obtain a fireproof mineral wool product, characterized in that said
intermediate mineral wool web (38) between at least two of its primary mineral
fibre webs (4a, 4b) and/or in at least one of its primary mineral fibre webs (4a, 4b)
contains fire retardant distributed over at least one longitudinal region (40, 41),
having a width at least partially extending over the width of the primary mineral
fibre web (4a, 4b) in question from at least one of the lateral edges (44, 45) of the
primary mineral fibre web (4a, 4b) in question.

14. A fireproof mineral wool product according to claim 13, characterized in that
the fire retardant is concentrated in one or several regions between the middle and
the outer surface of the fireproof mineral wool product, preferably in regions at a
distance of about 5 — 20 % of the thickness of the fireproof mineral wool product
from the outer surface of said mineral wool product in the direction of its thickness.

15. A fireproof mineral wool product according to claim 13 or 14, characterized in
that the fire retardant is distributed in two separate longitudinal regions (40 and

41), whereof one of the regions in the direction of the width of the primary mineral
fibre web (4a, 4b) in question extends from one of the lateral edges (44 or 45) and
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the other region in the direction of the width of the primary mineral fibre web (4a,
4b) in question extends from the other lateral edge (4 or 44) of the primary mineral
fibre web in question in towards the middle of the primary mineral fibre web in
question over a distance being less than half the width of the primary mineral fibre
web (4a, 4b) in question, preferably s to 1/3 part of the whole width of said
primary mineral fibre web.

16. A fireproof mineral wool product according to any of the claims 13 - 15,
characterized in that the fire retardant is fine-grained.

17. A fireproof mineral wool product according to any of the claims 13 - 16,
characterized in that the amount of mineral pearls in the mineral wool product is
less than 30 % by weight, preferably less than 20 % by weight and that said
compressed mineral wool layers contain intermediate layers having at least 20 % by
weight of fire retardant which at least partially has penetrated into the primary
mineral wool layers which are close to the surfaces of the mineral wool product.

18. Arrangement for carrying out the process according to any of the preceding
claims 1 — 10 comprising one or more fibration aggregates (2) which from supplied
mineral melt form(s) a stream of mineral fibres (13), characterized in that the
arrangement comprises two or more collection drums (11, 12) for the collection of
the stream of mineral fibres (13) into two or more primary mineral fibre webs (4a,
4b), and that at least one supply element (21) for the addition of fire retardant is
arranged between at least two primary mineral fibre webs (4a, 4b) to be brought
against each other.

19. Arrangement according to claim 18, characterized in that it further comprises
at least one acoustic separation element (25) for generation of acoustic energy E,,
which prevents at least a part of the mineral pearls from reaching the collection
drums (11, 12) of the primary mineral fibre webs (4a, 4b) and/or which extrude(s)
pearls from the already formed primary mineral fibre webs (4a, 4b), which acoustic
separation element (25) directs acoustic energy (A) at an angle against propagation
direction of the fibres at such a frequency and force that the amount of mineral
pearls in the final product is reduced.
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