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RECYCLING OF LAMINATE FLOORINGS

Area of Disclosure

The disclosure generally relates to the field of

recycling wood fiber based panels, especially laminate

floorings. The disclosure provides new sheet materials and

methods to produce such materials.

Background of the Disclosure

In particular, yet not restrictive manner, the

disclosure concerns recycling of sheet shaped panels

comprising wood fibers, especially laminates floorings.

However, the disclosure is as well applicable to building

panels in general. The present disclosure is particularly

suitable for use in floating floors, which are formed of

floorboards which are made up of one or more preferably

moisture-proof upper layers of decorative laminate or

decorative plastic material, an intermediate core of wood-

fiber-based material or plastic material and preferably a

lower balancing layer on the rear side of the core.

The following description of known techniques,

problems of known systems and objects and features of the

disclosure will therefore, as a non-restrictive example,

be aimed above all at this field of application and in

particular laminate flooring. However, it should be

emphasised that the disclosure can be used in optional

floorboards where the floorboards preferably have a core

and at least one surface layer, The disclosure can thus

also be applicable to, for instance, floors with one or

more surface layers of wood, plastic material, flexible

fibers such as needle felt or combinations of different

materials, for instance wood, plastic, cork, rubber or

other materials that are used as surface layers in floors.



Background of the Disclosure
Laminate flooring usually comprises a core of a 6-12 mm

fiberboard, a 0.2-0.8 mm thick upper decorative surface

layer of laminate and a 0.1-0.6 mm thick lower balancing

layer of laminate, plastic, paper or like material. The

surface layer provides appearance and durability to the

floorboards. The core provides stability, and the

balancing layer keeps the board plane when the relative

humidity (RH) varies during the year. The disclosure

generally relates to the field of recycling of wood fiber

based panels especially laminate floorings. The disclosure

provides new sheet materials and methods to produce such

materials .

The floorboards are usually laid floating, i.e. without

gluing, on an existing sub floor which does not have to be

completely smooth or plane. Traditional hard floorboards

in floating flooring of this type have usually been joined

by means of glued tongue-and-groove joints.

In addition to such traditional floors, which are

joined by means of glued tongue-and-groove joints, floor

boards have recently been developed which do not require

the use of glue and instead are joined mechanically by

means of so-called mechanical joint systems. These systems

comprise locking means, which lock the boards horizontally

and/or vertically.

The main advantages of floating floors with mechanical

joint systems are that they can easily and quickly by laid

by various combinations of inward angling, snapping-in and

displacement along the joint edge. The floorboards can

also easily be taken up again and used once more at a

different location.



The most common core material is fiberboard with high

density and good stability usually called HDF - High

Density Fiberboard. Sometimes also MDF - Medium Density

Fiberboard - is used as core. As a rule, these core mate-

rials are of high quality.

HDF is produced as follows: Roundwood such as for

example pine, larch or spruce are reduced to wood chips

and then broken down into fibres in a refiner. The fibres

are thereafter mixed with a termosetting binder and then

subjected to high pressure and temperature in a press.

Fibrers are bonded to each other with the cured binder.

Definition of Some Terms
In the following text, the visible surface of the

installed floor panel is called "front side", while the

opposite side of the floor panel, facing the sub floor,

is called "rear side". The sheet-shaped material that

comprises the major part of a floor panel is called

"core". Then the core is coated with a surface layer

closest to the front side and preferably also a balancing

layer closest to the rear side, it forms a semi-

manufacture, which is called "floor board" or "floor

element" in the case where the semi-manufacture, in a

subsequent operation, is divided into a plurality of floor

elements. Then the floor elements are machined along their

edges so as to obtain their final shape with the joint

system, they are called "floor panels". By "surface layer"

are meant all layers applied to the core closest to the

front side and covering preferably the entire front side

of the floorboard. By "decorative surface layer" is meant

a layer, which is mainly intended to give the floor its

decorative appearance. "Wear layer" relates to a layer,

which is mainly adapted to improve the durability of the

front side.



By "horizontal plane" is meant a plane, which extends

parallel to the outer part of the surface layer. By

"horizontally" is meant parallel to the horizontal plane

and by "vertically" is meant perpendicularly to the

horizontal plane. By "up" is meant towards the front face

and by "down" towards the rear face.

Known Techniques and Problems thereof

The above techniques can be used to manufacture

laminate floorings that are highly natural copies of

wooden flooring. In recent years, imitations of stones,

tiles and the like have become more and more common. All

theses advanced designs are much more attractive than the

designs produced in the past 20 years and they are sold at

very low prices

Laminate flooring is very wear resistant and the

lifetime could exceed about 15 - 20 years in a normal home

environment. In public areas such as shops, hotels and

similar the lifetime could be about 5 years. Laminate

floorings are not possible to repair by a sanding of the

surface as wood floorings. Many old laminate floors must

be replaced soon due to the fact that the surface layer is

destroyed. New attractive pattern and the easy way of

removing and replacing the floor will also gradually

create large volumes of laminate floor that will be

disposed just due to the fact that the consumer wants a

more attractive floor.

The most common way to dispose or to destruct a

laminate floor is to burn the product. This leads to

environmental pollution and a considerable waste of raw

materials. Even in the case that the floor panels are

burned in a process that generates energy and where the

gases are cleaned as much as possible, there is a



considerable negative effect on the environment. It would

be a great advantage if laminate floorings could be

recycled and if the fiber based material could be used in

a cost effective way to produce other type of materials,

preferable a sheet shaped materials.

It is known that fibers could be recycled during the

production of a HDF material. It is also known that old

floor panels could be used as packaging material. All

these applications can not solve the considerable problem

of some 100 millions of square meters of laminate

floorings that will be disposed annually in the next

coming years .

Summary of the Disclosure

The present disclosure aims to solve the problem of

mainly laminate floorings that must be disposed.

The disclosure is based on a first basic understanding

that such floorings should not be destructed in a process

that creates gases and that have a negative influence on

the environment.

The disclosure is also based on a second understanding

that the raw material of a used floorboard should be

reused preferably completely and that a new multi purpose

sheet shaped product should be produced of the raw

material of the used floorboard. The new multi purpose

sheet shaped product could be used as a building panel,

preferably as a core, and/or a surface layer and/or a

balancing in a new floor panel.



A main objective of the disclosure is to solve the

environmental problems of old laminate panels that are

intended to be disposed.

According to a first aspect of the present disclosure,

there is provided a building panel, which is made of

recycled material from an old laminate floor panel, with a

surface layer and a wood fiber based core (6), which

comprises aluminium oxide particles. The building panel is

preferably provided with a balancing layer.

Such a new panel, which is produced from recycled

original laminate floor panels of different qualities and

material compositions and which comprises all the original

materials and chemicals, could have bonding strength,

moisture and impact resistance similar to or even better

than the original panel. A surprising effect is that the

original materials such as aluminium oxide and melamine

particles and wood fibers coated or impregnated with cured

binders, will not have a negative effect on the properties

of the new panel, if such materials are mechanically cut

into small particles and mixed with a suitable binder and

pressed to a panel.

The mechanical cutting will create particles with rough

and increased surface portions. This will increase the

bonding strength.

According to a second aspect of the present disclosure,

there is provided a method to recycle a used laminate

floor panel into a core that could be used to produce

building panels. The method includes steps of:

a ) Mechanical cutting of the panel into particles



b ) Mixing said particles with a binder

c ) Pressing the mixed particles and the binder and

thereby forming a sheet shaped material

Brief Description of the Drawings

Figs la-e show a cutting of a laminate floor panel

into particles

Figs 2a-b show a production method of producing a

core material comprising recycled

materials according to an embodiment of

the invention

Figs 3a-d show a production method according to an

embodiment of the invention

Detailed Description of the Preferred Embodiments

Figure Ia shows a laminated floor panel 1 according to

known technology comprising a surface layer 5 , a core 6

and a balancing layer 7 . Figure Ic shows the surface layer

5 . It has an upper wear layer 13 of a transparent material

with great wearing strength. Such a wear layer generally

comprises a transparent paper impregnated with melamine

resin and with aluminium oxide particles 12 added. A

decorative layer 10, comprising of paper with a printed

pattern 11 is impregnated with melamine resin and placed

under this transparent wear layer 13. The wear layer 13

and the decorative layer 10 are laminated to the core,

generally a fiber based core such as HDF, under pressure

and heat to an about 0.2 mm thick surface layer 5 . Figure

Ib shows the balancing layer 7 that generally also is a

melamine impregnated paper. This balancing layer keeps the



floor panel flat when humidity varies over time. The

transparent wear layer is generally 0.05 - 0.10 mm thick.

The build up of the used Laminate Floor could vary. Some

Laminate Floor has a sound reduction material applied on

the backside of the floor. This material could be a

different kind of plastic material or other material that

can cause blisters or delamination in a new board produced

of used Laminate Floor.

Therefore the sound reduction material is preferably

removed by a separate operation. The separation is

preferably made with a rotating knife cylinder. The

removed material can for example be burned or used as

filler in various applications. Some plastic material

could be recycled to for example a new sound insulation

material .

Other Laminate Floor does not have any sound reduction

material. Those types of floors are ready for next step in

the process.

In this operation it is also possible to remove the

melamine surface layer and the balancing layer. It is

preferred however according to the disclosure to recycle

the whole laminate floor panel including the surface layer

5 and the balancing layer 7.

The used laminate floor panels have different sizes that

vary from small pieces up to plank sizes.



This material has to be reduced in size preferably to

chips or particles of a size of 0.01 - 10 mm. The sizing

can be done in different ways. Appropriate equipment is

for example a knife or hammer mill where the size of the

cut particles can be adjusted by changing the holes

through which the separated particles can leave the

cutting equipment.

The cut material particles comprise three types of

material compositions as shown in figure Id. Some

particles are mainly wood fibers 14 or wood fiber chips,

some comprise mainly parts (10,12) from the surface layer

5 , such as mainly decorative paper 10, melamine flakes

from the overlay 13 and aluminium oxide 12 particles and

finally parts comprising melamine 15 from the balancing

layer. All particles are preferably collected in a

container for storing for next cutting step. Such first

separation could be made at special collection stations.

The cutting of the used Laminate Floor can of course also

be done in an ordinary MDF and HDF plant by using the

normal production facilities .

If the particles comprising melamine are intended to be

used in a new high quality board, it is preferred, as an

alternative to cutting into small particles, to sand the

surface layer and the balancing layer prior to separation

A new board produced of an unsanded original laminate

floor could have a lower bending strength and tensile

strength compared to a new board produced of a sanded

original laminate floor. The reason is that it is very

difficult to bond the wood fibers to the smooth melamine



surface portions . Sanding or cutting into small particles

will increase the bonding between the melamine particles

and the fibers.

The sanding operation could be done with a normal sanding

machine, used in the wooden and laminate industry. The

used sandpaper grit is around 80.

The particles could be further reduced in size to for

example 0.01- 1 mm with sieving and they could now be used

as raw material in a board production.

The particles could also be separated into for example

three different material types, mainly wood fibers 14 or

wood fiber chips, mainly parts (10,12) from the surface

layer 5 , such as mainly decorative paper 10 and melamine

flakes from the overlay 13 and aluminium oxide 12, and

finally parts 15 comprising melamine from the balancing

layer. These materials could be used separately to form a

new board material or as filler or they could all be

included in various parts of a new board material.

In order to form a board for a building panel or a

laminate floor, fibers and chips of different kinds are

mixed together with a binder in order to bond the fibers

together and to give the board certain properties

such as bending strength, tensile strength, and resistance

against moisture etc.

The cutting into particles or chips results in different

fractions of fibers that could be rather long fibers as in

the original panel, smaller fibers and very small fibers



or fiber powder. The fibers, which are impregnated with

melamine and cured in the initial HDF process, are of a

very high quality and very suitable to form for example

surface layers in a floorboard. The chips comprising

melamine and aluminium oxide have different properties.

They could be used to form high density and wear resistant

portions in the floorboard.

The fiber fractions and chips are mixed with a powder

resin, e.g., melamine resin - Kauramin 772, preferably

separately. This gives the possibility to form a board

with different layers and different properties in the

layers .

The amount of powder resin/melamine can vary from 5 up to

25-weight % . To produce a normal board for a laminate

floor, 10 to 15 weight % is preferred. The mixing of

fibers and (melamine) powder resin can be done in a tank

with a paint stirrer. The mixing time could be around 5

min.

When the different fibers are mixed with powder melamine

resin, the different fractions are stored in separately

storing containers.

Other types of resins are of course possible to use, e.g.,

melamine/urea resins and phenol resins are all possible to

use in powder shape or in liquid conditions .

Using powder resins makes it easy to mix the different

types of fibers and chips with natural wood chips or glass

fiber. This is a dry process. No energy is needed for

drying .



When using resins in a solution, the resin has to be

applied by, e.g., spraying. Then the coated fibers have to

be dried and energy has to be added.

In this stage of the process it is also possible to add

other types of fibers, e.g., virgin fiber or the type of

fibers that are used for manufacturing of MDF or HDF.

Those fibers could be mixed with, e.g., powder melamine

resin and stored in a separate container.

Figure 2a shows a preferred production method to produce

the wood fiberboard according to the disclosure. A first

layer 6 comprising all particles from the recycled

laminate floor mixed with a binder is applied on a

conveyor belt 20. The production method could preferably

and optionally comprise an intermediate pressing step,

where the wood fibers are partly compressed with a roller

21 or with continuous pressing equipment or a similar

device. The fibers are preferably not cured, at least not

completely, in this production step.

The prepressed layers are thereafter pressed under heat

and pressure in a preferably continuous press 23 and the

fibers and chips are bonded together with the binder,

which cures under heat and pressure to a board material.

All parts of the laminate flooring have been reused. A

discontinuous press with one or several openings could

also be used.

The binder is preferably a melamine- formaldehyde resin.

The pressure is preferably about 300N - 800N/cm 2 and the



temperature could be 120-220 degrees C . The pressing time

could vary for example from 20 seconds to 5 minutes

depending on the production speed, panel thickness,

binders etc. The density of the board is preferably 700 -

1000 kg/m3. It is possible to produce very moisture and

impact resistant board material with a density of 1000-

1500 kg/m 3.

Figure 2b shows a production method to produce the wood

fiber floor panel according to another principle of the

disclosure. In this case recycled particles or chips only

or recycled particles mixed with virgin fibers could be

used. A first layer 7 comprising the balancing layer is

applied on a conveyor 20. A second layer 6 comprising the

core layer is applied on the balancing layer. These two

layers comprise preferably wood fibers and a binder only.

A third layer, the surface layer 5 , is applied on the core

layer 6 . The surface layer 5 comprises wood fibers, a

binder and wear resistant particles. The surface layer 5

could also comprise colour pigments that could give the

surface layer a basic colour. The production method could

preferably comprise an intermediate pressing step, where

the wood fibers are partly compressed with a roller 21 or

with continuous pressing equipment or a similar device.

The fibers are preferably not cured, at least not

completely, at this production step.

Printing with for example an ink jet printer 22 or other

type of production equipment that gives the surface layer

5 decorative features could optionally be used in line

with the production of the floorboard. The printing is

preferably made on a pre pressed surface. The pre pressed



layers are after printing pressed under heat and pressure

and the fibers and the wear resistant particles are bonded

together with the binder, which cures under heat and

pressure and a hard surface layer is obtained.

The binder is even here preferably a melamine-

formaldehyde resin. The pressure is preferably also about

300N - 800N/cm 2 and the temperature could be 120-220

degrees C . The pressing time could vary for example from

20 seconds to 5 minutes depending on the production speed,

panel thickness, binders etc. The density of the

floorboard is preferably 700 - 1000 kg/m3. It is possible

to produce very moisture and impact resistant floorboards

with a density of 1000-1500 kg/m3.

The floorboard could be used to form a floor panel without

any additional layers. Alternatively laminated layers,

paint, print etc could be applied as additional surface

layers .

It is preferred to produce the whole floorboard in a

continuous process. It is however possible to make the

floorboard in several steps as shown in figures 3a-3d. A

separate surface layer 5 or a core layer 6 and even a

balancing layer 7 could be produced according to the

disclosure and as shown in figure 3a and these layers

could be connected with glue. The most preferred method is

however to produce the core 6 with the recycled materials

and to apply surface layers the core 6 . A balancing layer

7 could also be applied. A surface layer 5 and a balancing

layer 7 comprising recycled materials could also be

applied directly to a core of for example HDF and these

three layers could be pressed continuously or in a



discontinuous press to a floorboard 3 .

The floorboard 3 is generally in all of the alternatives

described above cut into individual floor elements 2 and

their edges are generally machined and formed to floor

panels with mechanical locking systems 4 , 4 ' . All known

locking systems allowing locking with angling, horizontal

and vertical snapping, side push etc could be used.

Individual floor elements 2 or floor panels 1 could also

be produced and parts of the locking system could for

example be formed in the pressing operation. Tile and

stone shaped products could also be produced without any

locking systems and they could be installed in the

traditional way by gluing to the sub floor.



CLAIMS

1. A building panel with a surface layer and a wood fibre

based core (6) c h a r a c t e r i s e d in that the core

comprises aluminium oxide particles (12) .

2 . The building panel as claimed in claim 1 , wherein the

core (6) further comprises particles of paper impregnated

with a melamine resin (7, 10,13) .

3 . A building panel as claimed in claim 1 or 2 , wherein

the building panel is a floor panel (1) with a surface

layer 5

4 . A building panel as claimed in claim 3 , wherein the

floor panel comprises a balancing layer (7)

5 . A method to recycle laminate floor panels comprising a

wood fibre based core, a decorative surface layer

comprising a thermosetting resin and aluminium oxide

characterized in that the method comprises the steps of:

d ) mechanical cutting of the panel into particles

e ) mixing said particles with a binder

f ) pressing the mixed particles and binder and thereby

forming a sheet shaped material

6 . The method as claimed in claim 5 , wherein the pressing

is made under heat.

7 . The method as claimed in claim 5 or 6 wherein the

method comprises mixing said particles with a melamine

formaldehyde resin.



8. The method as claimed in any one of the claims 5-7

wherein the method comprises the step of separating

particles essentially into a first set of particles

comprising substantially wood fibres and a second set of

> particles comprising substantially melamine before mixing

at least the first set of elements with a binder.









A. CLASSIFICATION OF SUBJECT MATTER
INV. B27N3/00 B32B21/00 B32B27/00 B44C5/04 E04C2/10

E04F15/00

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

B. RELOS SEARCHEO

Minimum documentation searched (classification system followed by classification symbols)
B27N B32B B44C E04C E04F

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 practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X,Y US 2004/202857 Al (SINGER LARRY [US]) 1-8
14 October 2004 (2004-10-14)
abstract
paragraphs [0013], [0014], [0015],
[0024], [0026], [0027]

EP 1 498 241 A (BEOLOGIC NV [BE]) 1-8
19 January 2005 (2005-01-19)
paragraph [0001]
claim 1

column 15, lines 6-11

FR 2 873 953 A (ESPACE PRODUCTION 1-8
INTERNATIONA [FR])
10 February 2006 (2006-02-10)
claim 1

-/--

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 pπority date and not in conflict with the application but
"A' document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
'E' earlier document but published on or after the international 'X' document of particular relevance, the claimed invention

filing date cannot be considered novel or cannot be considered to
'L' document which may throw doubts on pnoπty claιm(s) or involve an inventive step when the document is taken alone

which is cited to establish the publication date of another 1Y' document of particular relevance, the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

O ' document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu¬
other means ments, such combination being obvious to a person skilled

'P' document published prior to the international filing date but in the art

later than the priority date claimed ■&" document member of the same patent family

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

5 February 2009 13/02/2009

Name and mailing address of the ISA/ Authorized officer
European Patent Office, P B 5818 Patentlaan 2
NL - 2280 HV Rl|swi)k

TeI (+31-70) 340-2040,
Fax (+31-70) 340-3016 Schambeck, Werner

PCT/ISA/210 (second sheet) (April 2005)



C(Contlnuation). DOCUMENTS CONSIDERED TO BE RELEVANT

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

US 2003/056873 Al (NAKOS PANAGIOTIS [GR]
ET AL) 27 March 2003 (2003-03-27)
claim 1
paragraph [0037]

US 2006/032175 Al (CHEN HAO A [US] ET AL)
16 February 2006 (2006-02-16)

Form PCT/ISA/210 (continuation of second sheet) (April 2005)



Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2004202857 Al 14-10-2004 CA 2429462 Al 09-10-2004
US 2006145384 Al 06-07-2006

EP 1498241 19-01-2005 AT 383931 T 15-02-2008
BE 1016044 A5 07-02-2006
DE 602004011296 T2 22-01-2009
DK 1498241 T3 26-05-2008
ES 2300705 T3 16-06-2008

FR 2873953 A 10-02-2006 CN 1749504 A 22-03-2006

US 2003056873 Al 27-03-2003 AT 261801 T 15-04- 2004
AU 771047 B2 11-03- 2004
AU 1720701 A 12-06- 2001
BR 0016062 A 30-07- 2002
CN 1402662 A 12-03- 2003
DE 60009165 Dl 22-04- 2004
DE 60009165 T2 25-11- 2004
EP 1255630 Al 13-11- 2002
ES 2221862 T3 16-01- 2005
WO 0139946 Al 07-06- 2001
PL 355315 Al 19-04- 2004
PT 1255630 T 30-07- 2004

US 2006032175 Al 16-02-2006 NONE

Form PCT/ISA/210 (patent family annex) (April 2005)


	front-page
	description
	claims
	drawings
	wo-search-report

