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Description

The present invention relates to a method for supplying a multicomponent fluid thermosetting resin gluing system.
It also relates to a process for production of laminated wood or glue-laminated timber in which the method is applied.
Furthermore, it also relates to a device for carrying out the method, particularly in said production process.

Production of laminated wood and glue-laminated timber usually involves agglutination of (i.e. gluing together) two
or more wooden members surfaces by means of a multicomponent thermosetting resin gluing system, such as gluing
systems based on urea-formaldehyde resins, melamine-formaldehyde resins, phenol-formaldehyde resins, phenol-
resorcinol-formaldehyde resins, isocyanate resins, polyurethane resins, polyvinyl acetate resins, etc. Such gluing sys-
tems are based on at least two components, a resin component and a hardener component. In the exemplified gluing
systems the hardener component is based on formaldehyde, organic isocyanates, or acids like formic acid, i.e. sub-
stances known to evaporate into gaseous emissions giving rise to unpleasant odours or even respiratory irritation. This
emission problem is particularly evident when the gluing system or its components are applied by means of some cur-
tain coating technique, at which the evaporating substance falls freely through the ambient air down to one of the sur-
faces to be agglutinated. The problem is particularly outspoken when the evaporating component is applied separate
from the other components, as in that case neither the evaporating component nor the emitted vapours may react with
any other gluing system component. On the other hand, if the hardener is mixed with the resin component prior to appli-
cation, the pot life of the gluing system as applied is considerably reduced. Such premixing usually also entails palpable
problems regarding cleaning the application equipment, as cured resin may clog the nozzles of the apparatus. This lat-
ter problem may of course also reside with resin-hardener system that does not involve any component causing emis-
sion problems.

Various solutions have been proposed to the above problems. In the case of pre-mixing, cooling of the mixture has
been utilised in order to decrease the reaction rate as well as the vapour pressure of the evaporating substance. This
is apparently a technologically complicated solution. In other cases the proposed solutions relate to lowering the con-
tent of the evaporating component in the gluing system, or providing additives that may absorb any excess of the evap-
orating component. Drawbacks of these solutions are that they imply that part of the evaporating component is
withdrawn from the intended glue-curing reaction, which in turn means longer curing times or inferior adhesion proper-
ties of the cured resin, or both.

The above problems are overcome by the present invention as defined by appended claim 1. More specifically the
present invention relates to a method for supplying a multicomponent fluid thermosetting resin gluing system, which is
characterised in that a first fluid component is brought to flow in a first stream, and a second fluid component is brought
to flow in a second stream, whereby the flow of the second stream is brought to essentially encircle the flow of the first
stream.

In the present context the term "stream” refers to a stream as well as to a jet or a ray. The flow of each or both of
the component streams may be pumped or propelled by gravitational forces, or a combination thereof. The term "encir-
cle” means that the second stream encircles, encompasses, or circumvents, the first stream, or in other words that the
second stream flows in a circumjacent relation to the first stream.

If one of the ingredients of the multicomponent fluid thermosetting resin gluing system causes nauseous or noxious
gas emissions this ingredient is suitably comprised in the first fluid component. By encircling the first fluid component
with a second fluid component the vapours emitted from the first fluid component is then shielded from the ambient air.
In this way it is also possible to use resin-hardener systems with high proportions of hardener.

Although the stream of the first fluid component may be discontinuous or comprise regular or irregular dripping,
whereby the portions or droplets are essentially completely encircled by the second fluid component, the stream is pref-
erably continuous, i.e. unbroken, whereby said first stream is encircled by the second stream in the direction transverse
to the flow direction of both streams.

The present method is particularly suited for supplying thermosetting resin gluing systems chosen from a group
comprising urea-formaldehyde resin gluing systems, melamine-formaldehyde resin gluing systems, melamine-urea-for-
maldehyde resin gluing systems, phenol resin gluing systems, phenol-formaldehyde resin gluing systems, resorcinol-
phenol-formaldehyde resin gluing systems, polyurethane resin gluing systems, polyvinyl acetate gluing systems, emul-
sion and dispersion isocyanate resin gluing systems, and various combinations of two or more of these gluing systems.

The hardener components of these gluing systems are preferably used as the first fluid component according to the
present invention.

In the present context the term "hardener” refers both to catalytic hardeners and reactive curing agents.

As the resin component is not brought in contact with the hardener component until the components exit the supply
device, the pot life is prolonged, compared with prior art in which the components are premixed in or prior to entering
the supply device. Consequently the clogging problem is also strongly diminished or even removed.

In a particularly preferred embodiment the present method is applied in a process for production of laminated wood
or glue-laminated timber by agglutinating surfaces of two or more wooden members. In this process a multicomponent
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gluing system is prepared by mixing a hardener component and a resin component, whereupon the freshly prepared
gluing system is applied on at least one of the surfaces to be agglutinated, whereby the hardener component is brought
toflow in a first stream from an application device to said surface and the resin component is brought to flow in a second
stream, whereby the second stream is brought to essentially encircle the first stream in the direction transverse to the
direction of flow of the first as well as of the second stream.

The present invention also relates to a device specially adapted for the present method and the present process,
which comprises a first hollow body provided with at least one outlet conduit, a second hollow body having at least as
many outlet apertures as the there are outlet conduits of the first hollow body, whereby each conduit is introduced into
one aperture, there being an interspace between the conduit and the edges of the aperture.

One embodiment (not shown in the drawings) of the present device furthermore comprises an intermediate hollow
body having at least one outlet conduit, whereby substantially all of the conduits of the first hollow body are introduced
into one of the conduits in the intermediate hollow body and each conduit of the intermediate hollow body is introduced
in the same aperture in the second hollow body as the first hollow body conduit is intfroduced into itself, and there being
an interspace between the conduits of the intermediate and the first hollow body and an interspace between the conduit
of the intermediate hollow body and the edges of said aperture. The device may be equipped with additional interme-
diate hollow bodies arranged in a way corresponding to said intermediate body, the upper number being limited by
requiremen/demand and economy only.

The first hollow body is preferably provided with an inlet duct, and the outlet conduit has suitably an outlet nozzle.
The second hollow body is preferably provided with an inlet duct and comprises suitably a shell having interior and exte-
rior surfaces enveloping the first hollow body. Said nozzle is preferably flushed with the interior or the exterior surface
of the second hollow body shell or extends beyond said exterior surface, each conduit being introduced into different
apertures. The intermediate hollow body, if any, is preferably provided with an inlet duct and the outlet conduit has suit-
ably an outlet nozzle. The intermediate hollow body may envelope the first hollow body and may itself be enveloped by
the second hollow body.

The shape of the first hollow body, the intermediate hollow body, and the second hollow body is preferably substan-
tially tubular.

In a preferred embodiment at least one of the apertures in the second hollow body shell is fitted with an externally
protruding outlet conduit having an outlet noble. The length of substantially all of the conduits of the second hollow body
measured from the nozzle thereof to the exterior side of the shell of the second hollow body is preferably less than about
50%, in particular less than 20%, of the overall cross-sectional dimension of the second hollow body.

In one embodiment of the present device substantially all of the nozzles of the conduits of the first and any inter-
mediate bodies introduced into the same aperture are flushed with the nozzle of the second hollow body conduit fitted
to that same aperture. This embodiment is advantageous in that it provides good mechanical stability: all nozzles are
flushed with each other, the conduits of the inner and intermediate bodies being protected from externally inflicted
strains and impacts.

According to another embodiment at least one of the conduits of the first and any intermediate bodies introduced
into the same aperture extends beyond the noble of the second hollow body conduit fitted to that same aperture. This
embodiment is advantageous in that it provides an improved possibility to diminish of prevent clogging of the inter-
spaces between the conduits when the device is used for supplying a resin-hardener system if the resin is supplied from
the second hollow body and the hardener through the extending conduit, or vice versa. If clogging appears it will be at
the noble of the extending conduit, not in said interspaces; such clogging is clearly much easier to attend to than clog-
ging in the interspaces. The surface of the extending conduit may also treated in such away that is not wetted by the
second fluid component (i.e. the component exiting the nozzle of the second hollow body conduit); said surface may
thus be made hydrophobic , e.g. by means of some hydrophobic coating, when the second fluid component is aqueous.
In this way the risk of clogging at the nozzle of the extending conduit will also be diminished.

According to a further embodiment at least one conduit of the first hollow body or of an intermediate hollow body,
if any, extend beyond the exterior surface of the second hollow body shell, whereby the conduit of the first hollow body
or the intermediate hollow body comprises openings substantially transverse to the longitudinal axis of the conduits,
positioned in the part of the conduit extending between the second hollow body conduit nozzle and the interior surface
of the second hollow body shell. This embodiment is advantageous in those cases when some premixing is necessary,
as the absence of the same would lead to unacceptable long curing times, e.g. when applying emulsion polymer isocy-
anate (EPI) or polyvinyl acetate (PVAc) gluing systems. In this embodiment the transverse openings cause or contribute
to some turbulence in the co-flowing resin and hardener streams.

The present invention also relates to the use of a device according to the present invention in which at least one of
the apertures in the second hollow body shell is fitted with an externally protruding outlet conduit having an outlet noz-
zle, the length of substantially all conduits of the second hollow body measured from the nozzle thereof to the exterior
side of the shell of the second hollow body being less than about 50% of the overall cross-sectional dimension of the
second hollow body, and at least one of the conduits introduced into the same aperture extending beyond the nozzle of
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the conduit fitted to that same aperture, for supplying a multicomponent fluid thermosetting resin gluing system by
means of a method in which a first fluid component is brought to flow in a first stream, and a second fluid component is
brought to flow in a second stream, wherein the second stream is brought to essentially encircle the first stream.

The present invention is illustrated in more detail below by means of examples and with reference to the appended
drawing, in which Fig 1 shows an embodiment of the device according to the invention which comprises a first hollow
body 10 provided with three outlet conduits 20, 21, 22, a second hollow body 30 having as many outlet apertures 40,
41, 42 as there are outlet conduits of the first hollow body. Each conduit is introduced into one aperture, there being an
interspaces 50, 51, 52 between the conduit and the edges 60, 61, 62 of the apertures. The first hollow body 10 is pro-
vided with an inlet duct 70 and the outlet conduits 20, 21 have outlet nozzles 80, 81. The second hollow body 30 is pro-
vided with an inlet duct 90 and comprises a shell 100 having one interior 110 and one exterior 120 surface, and
envelopes the first hollow body. Nozzles 80, 81 extend beyond said exterior surface 120, and each conduit 20, 21, 22
is introduced into different apertures 40, 41, 42. The first hollow body as well as the second hollow body both have tubu-
lar form. All the apertures in the second hollow body shell is fitted with externally protruding outlet conduits 130, 131,
132 having outlet nozzles 140, 141, 142. Noble 80 of conduit 20 is flushed with nozzle 140 of conduit 130, which is fitted
to aperture 40, i.e. the same aperture into which conduit 20 is introduced. Nozzle 81 of conduit 21 extends beyond noz-
zle 141 of conduit 131, which is fitted to aperture 41, i.e. the same aperture into which conduit 21 is introduced. Conduit
22 comprises openings 150 which are substantially transverse to the longitudinal axis of conduits 22 and 130, which
openings are positioned in the part of conduit 22 extending between the nozzle 142 and the shell interior surface 110.

Comparative Example 1: A resorcinol-phenol-formaldehyde gluing system was prepared according to conventional
technology by stirring 100 parts by weight of a resorcinol-phenol mixture and 20 parts by weight of an aqueous for-
maldehyde solution containing 40 percent by weight of formaldehyde. After said stirring the glue was applied to a
surface in an amount of 400g/m?. The formaldehyde concentration above said surface was analysed by sucking air
through a filter impregnated with dinitrophenylhydrazine, leaching the filter with acetonitrile, and then analysing the
extract, by means of HPLC, with regard to the content of HCHO. The volume of analysed air was 28.42 litres, which
passed the filter with a flow of 0.98 litres/minute. The results of the analysis are set forth in the Table below.
Comparative Example 2: A resorcinol-phenol-formaldehyde gluing system was prepared in the same manner and
according to the same recipe as in Comparative Example 1. The glue was applied to a surface in an amount of
400g/m2. The formaldehyde concentration above said surface was analysed by sucking air through a filter impreg-
nated with dinitrophenylhydrazine, leaching the filter with acetonitrile, and then analysing the extract, by means of
HPLC, with regard to the content of HCHO. The volume of analysed air was 14.79 litres, which passed the filter with
a flow of 0.51 litres/minute. The results of the analysis are set forth in the Table below.

Example 1: A resorcinol-phenol-formaldehyde gluing system was prepared using a device according to the present
invention equipped with conduits having flushed nozzles (corresponding to nozzles 80 and 140 of conduits 20 and
130, respectively, in Fig 1) and using the same component recipe as in Comparative Example 1. The glue was
applied to a surface in an amount of 400g/m?. The formaldehyde concentration above said surface was analysed
by sucking air through a filter impregnated with dinitrophenylhydrazine, leaching the filter with acetonitrile, and then
analysing the extract, by means of HPLC, with regard to the content of HCHO. The volume of analysed air was
28.42 litres, which passed the filter with a flow of 0.98 litres/minute. The results of the analysis are set forth in the
Table below.

Example 2: A resorcinol-phenol-formaldehyde gluing system was prepared in the same way, using the same kind
of equipment and the same amounts of components as in Example 1. The glue was applied to a surface in an
amount of 400g/m?. The formaldehyde concentration above said surface was analysed by sucking air through a fil-
ter impregnated with dinitrophenylhydrazine, leaching the filter with acetonitrile, and then analysing the extract, by
means of HPLC, with regard to the content of HCHO. The volume of analysed air was 14.79 litres, which passed
the filter with a flow of 0.51 litres/minute. The results of the analysis are set forth in the Table below.

Example Amount of HCHO in air | Concentration of HCHO
sample, ug in air sample, mg/m3
Comparative Example 1 255.53 9.0
Example 1 69.96 2.5
Comparative Example 2 183.08 12.4
Example 2 74.23 5.0
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As evident from the results presented in the above Table, the present invention has a most pronounced effect on
the formaldehyde emissions.

Claims

10.

11.

12.

13.

A method for supplying a multicomponent fluid thermosetting resin gluing system, characterised in that a first fluid
component is brought to flow in a first stream, and a second fluid component is brought to flow in a second stream,
wherein the second stream is brought to essentially encircle the first stream.

A method according to claim 1, characterised in that the second stream is brought to essentially encircle the first
stream in the direction transverse to the flow direction.

A method according to claim 1, characterised in that the first fluid component comprises a hardener.

A method according to any preceding claim, characterised in that the multicomponent fluid thermosetting resin
gluing system is a urea-formaldehyde resin gluing system, a melamine-formaldehyde resin gluing system, a mela-
mine-urea-formaldehyde resin gluing system, a phenol resin gluing system, a phenol-formaldehyde resin gluing
system, a resorcinol-phenol-formaldehyde resin gluing system, a polyurethane resin gluing system, a polyvinyl
acetate gluing system, an emulsion or dispersion isocyanate resin gluing system, or a combination of two or more
of these gluing systems.

A method according to any preceding claim, characterised in that the multicomponent fluid thermosetting resin
gluing system is a emulsion polyisocyanate resin gluing system.

A process for production of laminated wood or glue-laminated timber by agglutinating surfaces of two or more
wooden members, in which process a multicomponent fluid thermosetting resin gluing system is prepared by mix-
ing a hardener component and a resin component, whereupon the freshly prepared glue is applied on at least one
of the surfaces to be agglutinated, characterised in that the hardener component is brought to flow in a first stream
from an application device to said surface and the resin component is brought to flow in a second stream, whereby
the second stream is brought to essentially encircle the first stream in the direction transverse to the direction of
flow of the first as well as of the second stream.

A device for carrying out the method according to any of claims 1-5 or the process according to claim 6, charac-
terised in that it comprises a first hollow body (10) provided with at least one outlet conduit (20, 21, 22); a second
hollow body (30) having at least as many outlet apertures (40, 41, 42) as there are outlet conduits of the first hollow
body; whereby each conduit is introduced into one aperture, there being an interspace (50, 51, 52) between the
conduit and the edges (60, 61, 62) of the aperture.

A device according to claim 7, characterised in that the first hollow body (10) is provided with an inlet duct (70);
the outlet conduit (20, 21,) has an outlet noble (80, 81); the second hollow body (30) is provided with an inlet duct
(90), comprises a shell (100) having one interior (110) and one exterior (120) surface, and envelopes the first hollow
body; whereby the nozzle is flushed with the interior or the exterior surface of the second hollow body shell or
extends beyond said exterior surface, each conduit being introduced into different apertures.

A device according to claim 7, characterised in that the first hollow body and/or the second hollow body have/has
tubular form.

A device according to claim 7, characterised in that at least one of the apertures in the second hollow body shell
is fitted with an externally protruding outlet conduit (130, 131, 132) having an outlet nozzle (140, 141, 142).

A device according to claim 7, characterised in that the length of substantially all of the conduits of the second hol-
low body measured from the nozzle thereof to the exterior side of the shell of the second hollow body is less than
about 50% of the overall cross-sectional dimension of the second hollow body.

A device according to claim 10, characterised in that substantially all of the nozzles of the conduits intfroduced into
the same aperture are flushed with the noble of the conduit fitted to that same aperture.

A device according to claim 10, characterised in that at least one of the conduits introduced into the same aperture
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extends beyond the nozzle of the conduit fitted to that same aperture.

A device according to claim 10, characterised in that at least one conduit of the first hollow body extends beyond
the exterior surface of the second hollow body shell, whereby the conduit of the first hollow body comprises open-
ings (150) substantially transverse to the longitudinal axis of the conduits, positioned in the part of the conduit
extending between the second hollow body conduit nozzle and the interior surface of the second hollow body shell.

Use of a device according to claim 11, having at least one of the conduits introduced into the same aperture extend-
ing beyond the nozzle of the conduit fitted to that same aperture, for supplying a multicomponent fluid thermoset-
ting resin gluing system according to claim 1.
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