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INSULATION MATERIAL FOR CONSTRUCTION

The invention presented affords the main advantage
of allowing optimal recycling of the polyurethane that is
widely used in cars and in numerous industrial applica-
tions, obtaining a safe product in the event of possible
fires in buildings, that allows compliance with strict build-
ing regulations, and that also provides excellent acoustic
and thermal insulation.
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Description

[0001] This description relates, as its title indicates, to
an insulation material for construction, of the type used
in floors, ceilings and walls to improve thermal and acous-
tic insulation, which comprises mechanically recycled
polyurethane in the form of particles, one or several flame
retardants and water as the binding element, all of which
are mechanically mixed. Optionally latex or other bonding
agents, and powdered graphite can be added.

Field of the invention

[0002] The invention relates to the field of insulation
materials for construction and the uses of recycled poly-
urethane.

Background of the invention

[0003] Polyurethane is a polymer that is compatible
with most of the existing processing techniques and thus
is widely used in different commercial applications such
as packaging, containers, car parts, textiles, kitchen-
ware, furniture, medicine, pipes, water heaters, refriger-
ators, etc.

[0004] The most common methods for recycling poly-
urethane are extrusion and injection although it is impor-
tant to highlight that plastic materials cannot be recycled
endlessly, as the pellets obtained are gradually of poorer
quality. In many cases this can pose serious problems
for their recycling since in the case of polyurethane
foams, for example, they cannot be transformed into pel-
lets so that their recycling is practically impossible and
thus they tend to end up in landfills or incinerated. They
can be subjected to chemical recycling, but this reduces
their quality considerably.

[0005] The use of polyurethane as an insulation mate-
rial is well known. This is evidenced, for example, in
CN107400351 "Polyurethane hard foam external wall
flame-retardant heat insulation material and preparation
method thereof, CN107629186 "Flame-retardant poly-
urethane foam preparation method" and CN108191381
"Wall body flame-retardant heat insulation material and
preparation method thereof, however, it poses the prob-
lem that it is only used in the form of a foam or paint, both
of which are products that are quite contaminating, and
that cannot use recycled material. Furthermore, since it
is an unreacted material, that is to say, not chemically
finished, when polyurethane is applied conventionally as
an insulation material in the form of foam or paint, it pro-
duces emissions duringits application, which may be tox-
ic and require special safety precautions to be taken.
[0006] Mixing it with flame retardant elements is also
described, in for example CN106147085 "Thermal insu-
lation packaging material and preparation method there-
of"and CN108409255 "Fireproof insulation plate based
on inorganic modified polyurethane particles and prepa-
ration method thereof”, but these are mixtures with a
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small percentage of polyurethane and, moreover, it is
neither a recycled material, nor does it cover the use of
calcium hydroxide as a flame retardant.

[0007] Some uses inthe form of particles for insulation
are also found, such as, forexample, in FR2251680 "Wall
panel comprises core of plastic foam contg. mineral
spheres which is abraded to expose spheres before cov-
ering is applied", but this is not recycled material either,
nor does it cover the use of calcium hydroxide nor other
flame retardants.

[0008] Currently there is no known mixture such as that
described, using mechanically recycled polyurethane in
the form of particles, for use as an insulation material in
construction.

[0009] Insome applications polyurethane is combined
with calcium hydroxide, but not as a flame retardant, and
not with polyurethane in the form of beads.

Description of the invention

[0010] To resolve the problem that currently exists with
the recycling of polyurethane, this way improving the cur-
rent state of the art, the insulation material for construc-
tion that is the object of this invention has been devised,
which comprises mechanically recycled polyurethane in
the form of particles, one or several flame retardants and
water as the binding element, all of which are mechani-
cally mixed. Optionally latex can be added as a second
binding element, and powdered graphite, as a thermal
insulation enhancer.

[0011] The flame retardant is chosen from the group
formed by calcium hydroxide, hydrated alumina, triethyl
phosphate, chlorinated paraffin, acrylic resins, ammoni-
um phosphate, boric acid, boron salts, or a combination
of all or some of the aforementioned. Preferably calcium
hydroxide will be used.

[0012] Mechanical mixing of the components is carried
out at the factory before application, for the ready-mixed
product to be supplied to the construction, or, alterna-
tively, mixing is done at the time of application, for exam-
ple, by feeding all of the components into the blow-in tube.
[0013] This insulation material for construction that is
described has a characteristic use for improving thermal
and acoustic insulation of walls, ceilings, and floors. It
can be applied in different ways: by blowing in to fill wall
cavities, by spraying to cover the surface of walls, floors,
and ceilings, by pouring over flat horizontal surfaces, or
by means of shaped bags filled with the insulation mate-
rial.

Advantages of the invention

[0014] This insulation material for construction that is
presented affords numerous advantages over those cur-
rently available, the most important of these being that it
allows optimal recycling of the polyurethane that is widely
used in cars and in many industrial applications.

[0015] Itis important to note that thanks to the water
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and, optionally the latex, the flame retardant product cov-
ers all the recycled polyurethane particles, providing
them with a flame retardant effect.

[0016] Another important advantage thanks to the in-
corporation of the flame retardant, is its characteristic of
being a safe productin the event of possible fires in build-
ings, allowing it to comply with strict building regulations.
[0017] Another advantage of this invention is the ex-
cellent acoustic and thermal insulation obtained thanks
to its application in the form of particles.

[0018] Also noteworthy is that it is possible to improve
its thermal insulation capacity even further by adding
powdered graphite.

[0019] Anotherof the mostimportant advantages to be
mentioned is that it can be used with different means of
application: by blowing in, to fill wall cavities, by spraying
to cover the surface of walls, floors and ceilings, by pour-
ing on to flat horizontal surfaces, or by means of shaped
bags filled with the insulation material, meaning that it is
easily applicable to improve the thermal and acoustic in-
sulation of walls, ceilings and floors.

[0020] Another advantage to be highlighted is that, as
it is an already reacted material, that is, chemically fin-
ished, it does not produce emissions when applied unlike
in the conventional application of polyurethane as an in-
sulation material in the form of a foam or paint.

[0021] Furthermore, an additional advantage is that it
is simple and economical to manufacture as it does not
require costly facilities or machinery.

Preferred embodiment of the invention

[0022] The constitution and characteristics of the in-
vention may be better understood from the following de-
scription, in which the insulation material for construction
comprises:

- mechanically recycled polyurethane in the form of
particles, with a size of between 0.1 mm and 20 mm
diameter, in a proportion of between 80% and 90%
by weight in respect to the total weight,

- one or several flame retardants in a proportion of
between 3% and 6% by weight with respect to the
total weight, and

- water, as the binding element, in a proportion of be-
tween 5% and 10% by weight with respect to the
total weight,

all of which are mechanically mixed.

[0023] The flame retardants are chosen from the group
formed by calcium hydroxide, hydrated alumina, triethyl
phosphate, chlorinated paraffin, acrylic resins, ammoni-
um phosphate, boric acid, boron salts, or a combination
of all or some of the aforementioned. Preferably calcium
hydroxide will be used.

[0024] An alternative embodiment is envisaged in
which latex, or another bonding element is also added,
as a second binding element in a proportion of between
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2% and 4% by weight with respect to the total weight.
[0025] Another alternative embodiment is also envis-
aged in which powdered graphite is also added as an
enhancer of the thermal insulation, in a proportion of be-
tween 1.5% and 3% by weight with respect to the total
weight.

[0026] The flame retardant or flame retardants are pre-
dissolved in water before mechanical mixing, although
alternatively the flame retardant or flame retardants and
the water can be added to the mixture separately.
[0027] Mechanical mixing of the components is carried
out at the factory before application, for the ready-mixed
product to be supplied to the construction, or, alterna-
tively, mixing is done at the time of application, for exam-
ple, by feeding all of the components into the blow-in tube.
[0028] This insulation material for construction that is
described has a characteristic use for improving thermal
and acoustic insulation of walls, ceilings, and floors. It
can be applied in different ways. One of them is by blow-
ing in, to fill wall cavities. Blowing in consists of inserting
the insulation material, by mechanical or pneumatic
methods, inside the wall cavity of dwelling facades. It is
what is known as "blown-in insulation”. For this purpose,
a hole is first made in the fagade wall cavity, a tube is
inserted through which the insulation material is inserted
between the facade of the building and the inner leaf,
filling the cavity that exists there. To drive the insulation
material through the tube a pneumatic (air current) or
mechanical (auger) driver is used. Once the wall cavity
has been filled the hole made is closed.

[0029] Another possible application is by spraying to
cover the surface of walls, floors, and ceilings. It is also
possible to pour it over flat horizontal surfaces. In this
case itis advisable to increase the latex or other bonding
agent content.

[0030] Another possibility is to apply itin shaped bags,
made of paper, plastic or aluminium, filled with the insu-
lation material, either at the factory or at the construction
itself.

[0031] A person skilled in the art will easily compre-
hend that the characteristics of different embodiments
can be combined with the characteristics of other possi-
ble embodiments, provided that the combination is tech-
nically possible.

[0032] All of the information referring to examples or
embodiments form part of the description of the invention.

Claims

1. -Insulation material for construction, of the type used
in floors, ceilings and walls to improve thermal and
acoustic insulation, characterised in that it com-
prises

-mechanically recycled polyurethanein the form
of particles, in a proportion of between 80% and
90% by weight in respect to the total weight,
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- one or several flame retardants in a proportion
of between 3% and 6% by weight with respect
to the total weight, and

- water, as the binding element, in a proportion
of between 5% and 10% by weight with respect
to the total weight,

all of which are mechanically mixed

- Insulation material for construction, according to
the preceding claim, wherein the flame retardant or
flame retardants are chosen from the group formed
by calcium hydroxide, hydrated alumina, triethyl
phosphate, chlorinated paraffin, acrylic resins, am-
monium phosphate, boric acid, boron salts, oracom-
bination of all or some of the aforementioned.

- Insulation material for construction, according to
either of the preceding claims, wherein it also com-
prises latex, as a second binding element, in a pro-
portion of between 2% and 4% by weight with respect
to the total weight.

- Insulation material for construction, according to
any of the preceding claims, wherein it also com-
prises powdered graphite as a thermal insulation en-
hancer, in a proportion of between 1.5% and 3% by
weight with respect to the total weight.

- Insulation material for construction, according to
any of the preceding claims, wherein the size of the
recycled polyurethane particles is between 0.1 mm
and 20 mm diameter.

- Insulation material for construction, according to
any of the preceding claims, wherein the flame re-
tardant orflame retardants are pre-dissolved in water
before mechanical mixing.

- Insulation material for construction, according to
any of the preceding claims, wherein the mechanical
mixing of the components is carried out before its
application.

- Insulation material for construction, according to
any of the preceding claims 1 to 6 , wherein the me-
chanical mixing of the components is carried out at
the time of its application.

- Use of an insulation material for construction, as
described in the preceding claims, wherein its ap-
plication is in walls, floors and ceilings.

- Use of an insulation material for construction, ac-
cording to claim 9, wherein its application in walls
is carried out by blowing in, to fill the wall cavities of
the said walls.
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1.

12.

13.

- Use of an insulation material for construction, ac-
cording to claim 9, wherein its application is carried
out by spraying, to cover the surfaces of walls, floors
and ceilings.

- Use of an insulation material for construction, ac-
cording to claim 9, wherein its application on flat
horizontal surfaces is carried out by pouring.

- Use of an insulation material for construction, ac-
cording to claim 9, wherein its application is carried
out in shaped, filled bags.



10

15

20

25

30

35

40

45

50

55

EP 4 074 789 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/ES2020/070752

A. CLASSIFICATION OF SUBJECT MATTER
See extra sheet

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

C09D, E04C, C04B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPODOC, INVENES

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A WO 2013063036 A1 (DOW GLOBAL TECHNOLOGIES LLC) 02/05/2013, 1,3,5,9
abstract; paragraphs [0007],[0019],[0041],[0053]

A WO 2012091558 A2 (HOLLAND COMPOSITES BV et al.) 05/07/2012, 1,7,9
page 10, lines 18-31; page 13, lines 23-26

A ES 2128843 T3 (BLOCKEN WILFRIED) 16/05/1999, 1,7,9
the whole document

A WO 2019083910 A1 (ZEPHYROS INC) 02/05/2019, 1,9
abstract; paragraphs [0020],[0022],[0029]

A WO 2007073825 A2 (BAYER MATERIALSCIENCE AG et al.) 05/07/2007, 1,11
abstract; page 10, lines 7-14; figure 1

D Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or

"A" document defining the general state of the art which is not priority date and not in conflict with the application but cited
considered to be of particular relevance. to understand the principle or theory underlying the

"E" earlier document but published on or after the international invention
filing date

"L" document which may throw doubts on priority claim(s) or "X" document of particular relevance; the claimed invention
which is cited to establish the publication date of another cannot be considered novel or cannot be considered to
citation or other special reason (as specified) involve an inventive step when the document is taken alone

"Q" document referring to an oral disclosure use, exhibition, or "Y" document of particular relevance; the claimed invention
other means. cannot be considered to involve an inventive step when the

"P"  document published prior to the international filing date but document is combined with one or more other documents ,
later than the priority date claimed such combination being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

18/02/2021 (24/02/2021)

Name and mailing address of the ISA/ Authorized officer

F. Garcia Sanz
OFICINA ESPANOLA DE PATENTES Y MARCAS
Paseo de la Castellana, 75 - 28071 Madrid (Espafia)

Facsimile No.: 91 349 53 04 Telephone No. 91 3495351

Form PCT/ISA/210 (second sheet) (January 2015)




10

15

20

25

30

35

40

45

50

55

EP 4 074 789 A1

INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/ES2020/070752

Patent document cited Publication Patent family Publication
in the search report date member(s) date
WO02013063036 Al 02.05.2013 BR112014010180A2 25.04.2017
BR112014010180B1 15.12.2020
JP2014532613 A 08.12.2014
JP6034873B B2 30.11.2016
KR20140084070 A 04.07.2014
KR101936113 B1 ~ 08.01.2019
US2014288202 A1 25.09.2014
US9932268 B2 03.04.2018
CN103906721 A 02.07.2014
CN103906721B 05.10.2016
CA2849341 Al 02.05.2013
CA2849341 C 18.02.2020
EP2742015 Al 18.06.2014
EP2742015 B1 15.07.2015
WO02012091558 A2 05.07.2012 NL2005945C C2 03.07.2012
US2013330993 A1 12.12.2013
US9346946 B2 24.05.2016
EP2658704 A2 06.11.2013
EP2658704 B1 13.12.2017
ES2128843 T3 16.05.1999 US5904763 A 18.05.1999
TR199700835 T1 21.01.1998
RU2158246 C2 27.10.2000
PL322357 Al 19.01.1998
PL183389B B1 28.06.2002
NOS74391L L 23.09.1997
MX9707279 A 30.06.1998
JPH11505203 A 18.05.1999
HU9800842 A2 28.08.1998
HU9800842 A3 28.12.1998
GR3029765T3 30.06.1999
EP0815065 Al 07.01.1998
EP0815065 B1 23.12.1998
W09630315 Al 03.10.1996
DKO0815065 T3 23.08.1999
CZ300397 A3 17.12.2003
CN1179141 A 15.04.1998
CN1083809C C 01.05.2002
CA2212962 Al 03.10.1996
BR9607765 A 30.11.1999
BG101899 A 31.03.1998
BG62396B B1 29.10.1999
BE1009260 A3 07.01.1997
AU5143596 A 16.10.1996
AU697758B B2 15.10.1998
AT174884T T 15.01.1999
WO02019083910 Al 02.05.2019 NONE
WO02007073825 A2 05.07.2007 US2011189392 A1 04.08.2011
US2007164131 A1 19.07.2007
EP1966337 A2 10.09.2008

Form PCT/ISA/210 (patent family annex) (January 2015)




10

15

20

25

30

35

40

45

50

55

EP 4 074 789 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/ES2020/070752

CLASSIFICATION OF SUBJECT MATTER

C09D175/04 (2006.01)
E04C2/284 (2006.01)
C04B16/08 (2006.01)

Form PCT/ISA/210 (extra sheet) (January 2015)




EP 4 074 789 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

e CN 107400351 [0005] « CN 106147085 [0006]
« CN 107629186 [0005]  CN 108409255 [0006]
e CN 108191381 [0005] » FR 2251680 [0007]



