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Wood Chip Material and Method of lts Production

Technical Field

The invention relates to a wood chip material, especially to a fireproof water-
resistant wood chip material, especially to a fireproof water-resistant wood chip

material to make oriented sirand boards (OSB) and to method of its production.

State of the Art

There exists a wide range of technical designs of chipboards including
the socalled oriented strand boards (OSB) in which the chips in the surface layers are
oriented parallel to the longer edge of the board which, at the same time, determines
the main direction of the strength of the board. The chips in the middle layer are
oriented perpendicularly to the main axis by which higher rigidity and strength in
the main direction of the board is achieved. The chips are impregnated with additives,
e.g. by thiosulphates. As for binding agents, for example, polyurethane or artificial
(e.g. phenol formaldehyde or urea formaldehyde) resins are used. In moisture-
resistant boards, liquid paraffin in the form of paraffinic emuision is used as well.

The patent document EP 2125311 describes an oriented strand board with
admixed pulverized polyurethane and various fibres where organic polymers are
used as binding agents. Its disadvantage is its high flammability.

Another patent document CN 108559151 describes a board consisting of
wood chips and rubber powder that are bound tfogether with polyurethane.
A disadvantage of this board is its flammability and the fact that it has limited
insulating powers.

The patent document EP 2078599 describes a design of a board with micro
chips where urea formaidehyde resin is used as a binding agent. Its disadvantage is
its high flammability.

The making of oriented strand boards (OSB) by pressing them from chips and
aerogel is known from patent document EP 2864087. Here, phenol formaldehyde
resin is used as a binding agent A disadvantage of this board is, again, its
flammability and, in addition to that, a high price of the aerogel and a very
compiicated production technology. In this particular case, another big problem is
absorptivity of the board. |
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Highly flammable is also the oriented strand board (OSB) known from patent
document CZ PV 1990-1594 where paraffin is used as a binding agent.

The oriented strand board known from utility design CZ 31399 is also
flammable. Its ancther disadvantage is the fact that it is very hard and, essentially,
not flexible at all which substantially limits the scope of its application. Another
disadvantage of the OSB described in this utility design is the fact that, in view of
the very exactly defined shape of the chips, it is not even really productible.

it is obvious from the above-mentioned the state of the art that the main
disadvantage of the chipboards known from the aforecited documents is the fact that
they are almost always flammable or even highly flammable. Another problem is their
low water resisiance and stili another problem is also the use of volatile substances
which start to be liberated from the material after application. They include aldehydes
not excepting formaldehyde. Other organic substances are liberated from the binding
agents used in the chipboards. They include, for example, phenol formaldehyde,
urea formaldehyde, melamine formaldehyde or tannin formaldehyde resins and their
mutual combinations.

The goal of this invention is to formulate or to design a wood chip material that
is highly fireproof and, at the same time, water resistant.

Principle of the Invention

The afcrementioned disadvantages are, to a large exient, eliminated and
the goals of the invention accomplished by a wood chip material, especially by
a nonflammable water resistant wood chip material, especially by a nonflammable
water resistant wood chip material to make orienied strand boards (OSB) the nature
of which lies in the fact that it consists of a mixture containing 30 to 43 weight percent
of wood chips, 53 to 61.9 weight percent of aqueous solution of silicate, 2 to 5 weight
percent of aluminium hydroxide, 1 to 3 weight percent of water, 0.1 fo 1 weight
percent of a stabilizer of the aqueous solution of silicate, and a hardener of
the aqueous solution of sodium silicate in the concentration of 0.5 to 5 weight percent
to the pure aqueous solution of sodium silicate providing always that the density of
the aqueous solution of sodium silicate ranges from 1370 to 1400 kg/m® and
the molar ratio between silicon dioxide (SiO;) and sodium oxide (NAO) in

the agueous solution of sodium silicate ranges from 3.2 {o 3.4. An advantage of this
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wood chip material is its high thermal stability, outstanding fire resistance and also its
high water resistance. Both these properties are provided by a high proportion of
the aqueous solution of sodium silicate. The wood chip material according to this
invention also distinguishes itself by excellent antifungal properties and by the fact
that it is environmentally friendly and not harmful to health. In addition to that, it is
able to resist heat from a burning object and it releases the heat with considerable
delay and in a limited extent The aluminium hydroxide used in the material
advantageously acts as a burning retarder. The fact that the mixture of the aqueous
solution of silicate and aluminium hydroxide is anchored deep, firmly and stably in
the wood, is very advantageous. it is further advantageous if the density of
the aqueous solution of silicate ranges from 1370 to 1400 kg/m® and if the SiO, to
Na,O molar ratio ranges from 3.2 to 3.4 because such an aqueous solution of silicate
is partially elastic after getting dry.

It is advantageous if the wood chips are spruce chips and/or pine chips.

It is also advantageous if hydrophilic alkoxyle alkyl ammonia salis are used as
the stabilizer of the aguecus solution of silicate.

The aforementioned disadvantages are, to a large extent, further eliminated
and the goals of the invention accomplished by the method of production of a wood
chip material, especially by the method of production of a fireproof water resistant
wood chip material, especially by a method of production of a fireproof water resistant
wood chip material to make oriented strand boards (OSB) the nature of which lies in
the following procedure: As the first step, aluminium hydroxide is mixed with water
and then wood chips are added into the mixture. Everything is then stirred thoroughly
in such a manner that a wood chip mixture is formed. Then, the stabilizer of
the aqueous solution of silicate is added in the agueous solution of silicate and after
that the hardener of the aqueous solution of silicate is admixed in this solution. This
solution is then stirred for 1 to 10 minutes until a binding solution is formed. Then,
the wood chip mixture is poured, at continuous stirring, in the binding solution and
everything is stirred thoroughly again. The resulting mixture is then poured in
the place of application.

It is advantageous if the resulting mixiure is then left at rest until it becomes
hardened.

The main advantage of the wood chip material and the method of its
production according o this invention is the fact that the material is highly fireproof.
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Very advantageous is also the fact that the aqueous sclution of sodium silicate is
used as a binding agent, which, after getting dry, resembles classic glass as for its
composition and properties. This binding agent is very hard, abrasion resistant, water
resistant and heat resistant to the temperatures up to 1000°C. At the same time,
the binding agent is envircnmentally friendly, not harmful to health and it reflects
UV radiation well. It does not liberate any poisonous organic substances. The binding
agent has very good sticking and cementing effects and good adhesion to common
surfaces. This binding agent binds wood chips very well and efficiently as the surface
of the wood chips is entirely and completely covered with this binding agent and thus
protected from water, fire and UV radiation. This slows down wood decomposition
and reduces emission of organic substances from the wood. Chipboards with this
binding agent are very hard, strong, abrasion resistant, fireproof, heat resisiant,
environmentally friendly and not harmful to health with no emissions of organic
substances. A very advantageous property of the wood chip material is its excellent
resistance to high temperatures owing 1o its high content of the aqueous solution of
sodium silicate and to its content of aluminium hydroxide as well as its very good
insulating power owing to its content of wood chips. At the same time, the parameters
of the aqueous solution of sodium silicate ensure very good elasticity which, as
a whole, means excellent industrial usability.

Examples of the Performance of the Invention

Example 1

The fireproof water-resistant wood chip material consists of a mixture which
contains 36 weight percent of spruce chips, 58.5 weight percent of an aqueous
solution of sodium silicate, 3 weight percent of aluminium hydroxide, 2 weight percent
of water, and 0.5 weight percent of a stabilizer of the aqueous solution of sodium
silicate. ’

Hydrophilic alkoxyle alkyl ammonia salis in the form of 98-percent aqueous
solution of NN N' N'-Tetrakis (2-hydroxypropyl) ethylene diamine are used as
a stabilizer of the aqueous solution of sodium silicate.

The density of the aqueous solution of sodium silicate is 1380 kg/m® and its
Si0; to Nap,O molar ratio is 3.3.
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The wood chip material further contains a hardener of the aqueous solution of
sodium silicate which is a mixture of pure glycerol diacetate/iriacetate in the ratio of
7:3 volume parts in the concentration of 0.5 fo 5 weight percent to the pure agueous
solution of sodium silicate.

Method of production of the fireproof, water resistant wood chip material is as
follows: As the first step, aluminium hydroxide is mixed with water. Then, spruce
chips are added into the mixture and everything is then stirred thoroughly in such
a manner that a wood chip mixture is formed. Then, the stabilizer of the aquecus
solution of sodium silicate is added in the aqueocus solution of silicate and after that
the hardener of the aqueous solution of sodium silicate is admixed in this solution.
This solution is then stirred for 5 minutes until a binding soluticn is formed. Then,
the wood chip mixture is poured, at continuous stirring, in the binding solution and
everything is stirred thoroughly again. The resulting mixture is then poured in
the place of application which is a board-shaped silicone moulid.

In the end, the resulting mixture is left at rest until it becomes hardened.

Example 2

The fireproof water resistant wood chip material consists of a mixture which
contains 30 weight percent of pine chips, 61.9 weight percent of an aqueous solution
of sodium silicate, 5 weight percent of aluminium hydroxide, 3 weight percent of
water, and 0.1 weight percent of a stabilizer of the aqueous solution of sodium
silicate.

Hydrophilic alkoxyle alkyl ammonia salts in the form of 98-percent aqueous
solution of N,N,N' N'-Tetrakis (2-hydroxypropyl) ethylene diamine are used as
a stabilizer of the aqueous solution of sodium silicate.

The density of the aqueous solution of sodium silicate is 1370 kg/m® and its
Si0O, to NaO molar ratio is 3.2.

The wood chip material further contains a hardener of the aqueous solution of
sodium silicate which is a mixture of pure glycerol diacetate/triacetate in the ratio of
7:3 volume parts in the concentration of 0.5 to 5 weight percent {o the pure aqueous
solution of sodium silicate.

Method of production of the fireproof, water-resistant wood chip material is as
follows: As the first step, aluminium hydroxide is mixed with water. Then, pine chips
are added in the mixture and everything is then stirred thoroughly in such a manner
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that a wood chip mixture is formed. Then, the stabilizer of the aqueous solution of
sodium silicate is added in the aqueous solution of silicate and after that the hardener
of the aqueous solution of sodium silicate is admixed in this solution. This solution is
then stirred for 1 minute uniil a binding solution is formed. Then, the wood chip
mixture is poured, at confinuous stirring, in the binding solution and everything is
stirred thoroughly again. The resulting mixture is then poured in the place of
application which is a board-shaped silicone mould.

In the end, the resulting mixture is left at rest until it becomes hardened.

Example 3

The fireproof water-resistant wood chip material consists of a mixture which
contains 43 weight percent of a mixture of spruce and pine chips, 53 weight percent
of an aqueous solution of scdium silicate, 2 weight percent of aluminium hydroxide,
1 weight percent of water, and 1 weight percent of a stabilizer of the aqueous
solution of sodium silicate.

Hydrophilic alkoxyle alkyl ammonia salts in the form of 98-percent aqueous
solution of N,N,N' N'-Tetrakis (2-hydroxypropyl}) ethylene diamine are used as
a stabilizer of the aqueous solution of sodium silicate.

The density of the aqueous solution of sodium silicate is 1400 kg/m® and its
Si0; to NapO molar ratio is 3.4

The wood chip material further contains a hardener of the aqueous solution of
sodium silicate which is a mixture of pure glycerol diacetate/triacetate in the ratic of
7.3 volume parts in the conceniration of 0.5 to 5 weight percent to the pure aqueous
solution of sodium silicate.

Method of production of the fireprocf, water resistant wood chip material is as
foiéo@s: As the first step, aluminium hydroxide is mixed with water. Then, the mixture
of spruce and pine chips is added into the mixiure and everything is then stirred
thoroughly in such a manner that a wood chip mixture is formed. Then, the stabilizer
of the aqueous solution of sodium silicate is added in the agueous solution of silicate
and after that the hardener of the aqueous so!utibn of sodium silicate is admixed in
this solution. This solution is then stirred for 10 minutes until a binding soluticn is
formed. Then, the wood chip mixture is poured, at continuous stirring, in the binding
solution and everything is stirred thoroughly again. The resulting mixture is then
poured in the place of application which is a silicone mould for a 3D-shaped piece.
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in the end, the resulting mixture is left at rest until it becomes hardened.

industrial Application

The wood chip material according to this invention can be used for making

shaped pieces or boards especially for applications in the building industry.
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Patent Claims

1. A wood chip material, especially a fireproof water resistant wood chip
material, especially a fireproof water resistant{ wood chip material o make
oriented strand boards characterized in that the material consists of
a mixture containing 30 fo 43 weight percent of wood chips, 53 fo
61.9 weight percent of an aqueous solution of sodium silicate, 2 to 5 weight
percent of aluminium hydroxide, 1 to 3 weight percent of water, 0.1 o
1 weight percent of a stabilizer of the aqueous solution of silicate, and
a hardener of the aqueous solution of socdium silicate in the concentration
of 0.5 to 5 weight percent fo the pure agueous solution of sodium silicate
oroviding always that the density of the aqueous solution of socdium silicate
ranges from 1370 to 1400 kg/m® and the SiO, to NAO molar ratic in
an aqueous solution of sodium silicate ranges from 3.2 {0 3.4.

2. The wood chip material according to claim 1 characterized in that
the wood chips are spruce chips and/or pine chips.

3. The wood chip material according to some of the previous claims
characterized in that hydrophilic alkoxyle alkyl ammonia salts are used as
the stabilizer of the aqueous solution of sodium silicate.

4. A method of production of a wood chip material, especially method of
production of a fireproof water resistant wood chip material, especially
method of production of a fireproof water resistant wood chip material to
make oriented strand boards according to some of claims 1 through 3
characterized in that, as the first step, the aluminium hydroxide is mixed
with water, then wood chips are added into the mixture and everything is
stirred thoroughly in suc& a manner that a wood chip mixiure is formed,
then the stabilizer of the aqueous solution of sodium silicate is added in
the agueous solution of silicate and after that the hardener of the aqueous
solution of sodium silicate is admixed in this solution, then the solution is
stirred for 1 to 10 minutes until a binding solution is formed, then the wood
chip mixture is poured, at continuous stirring, in the binding solution and
everything is stirred thoroughly again before the resulting mixture is poured
in the place of application.
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5. The method of production of the wood chip material according to claim 4
characterized in that the resulling mixiure is, in the end, left at rest until it

becomes hardened.
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