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(57) Abrége/Abstract:

The invention relates to a process for filling a mixture of at least two monomeric and/or oligomeric components into a container
(12), which mixture, after discharge from the container (12), polymerizes with at least partial volume Iincrease, comprising a
mixing zone (13) to which the at least two components to be mixed are fed, the at least two components being mixed under

pressure In the mixing zone (13) and the mixture under pressure being filled into the container (12).
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Abstract

Process for filling a mixture of at least two monomeric

and/or oligomeric components into a container

The invention relates to a process for filling a
mixture of at least two monomeric and/or oligomeric
components into a container (12), which mixture, after
discharge from the container (12), polymerizes with at

least partial volume increase, comprising a mixing zone

(13) to which the at least two components to be mixed
are fed, the at least two components being mixed under
pressure in the mixing zone (13) and the mixture under
pressure being filled into the container (12). (Fig. 1

in this context)
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Process for filling a mixture of at least two monomeric

and/or oligomeric components into a container

The 1invention relates to a procesé for filling a
mixture of at least two monomeric and/or oligomeric
components 1nto a container, which mixture, after
discharge from the container, polymerizes with at least
partial volume increase, and a container containing a
mixture filled under pressure and consisting of at

least two monomeric and/or oligomeric components.

Polyurethane foams are widely used. Polyurethane foams
are used 1in particular in the building industry, for
example as insulating material or sealing material for
windows and doors. The foam components required for
this purpose are provided in containers or cans. Before
the polyurethane foam is discharged, it is necessary to
mix the components of the can thoroughly by shaking
since the individual components, such as, for example,
polyol, 1isocyanate and the blowing gases and additives,
are present separately i1n the can under pressure. Only
after thorough mixing of the components is it possible
to discharge the polyurethane foam, which expands and
cures after discharge. In addition, such containers
have the disadvantage that, right at the beginning or
after slight emptying, only overhead work is possible
for further discharge of the polyurethane foam, i.e.
the container must be held with the discharge wvalve
pointing downwards in order to discharge the foam. This
makes 1t considerably more difficult to carry out the
activity. A further substantial disadvantage of these
sales units is that a considerable proportion of polyol
and 1socyanate remains in the can and can no longer be
discharged because the blowing gas has already been
consumed. Consequently, the consumer can process only ¥%
of the amount of polyurethane foam  purchased.
Furthermore, owing to the only partial emptying, the

toxic component isocyanate remains in the container so
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that the disposal of such cans 1is complicated and

expensive and gives rise to environmental pollution.

It 1s therefore the object of the invention to provide
a process for filling a mixture of at least two
components 1into a container, which mixture, after
discharge, polymerizes with at least partial volume
increase, and a container containing a mixture filled
under pressure, so that virtually complete discharge of

the medium from the container is permitted.

This object 1is achieved by a process having the
features of Claim 1 and a container having the features
of Claim 18.

This process permits virtually complete emptying of an

envelope provided 1in the container and intended for

| holding a mixture of at least two monomeric and/or

oligomeric components. Surprisingly, it has been found
that the mixture of these components 1is maintained
under pressure and separation 1into the individual
components does not take place. Consequently, uniform
distribution of the at least two components can take
place, resulting 1in virtually complete discharge.
Furthermore, the mixture can surprisingly be kept in a
liquid phase, with the result that discharge of the
mixture 1s permitted even after prolonged storage,

without polymerization taking place in the container.

This 1s particularly advantageous especially when
filling the container with a polyurethane foam, since
the component isocyanate is toxic and, as a result of
the virtually complete discharge, simple and
environmentally compatible disposal of such containers
1s ensured. Consequently, not only is the degree of use
of the containers filled by the process considerably

increased. In addition, the filling of containers by
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means of this process makes it possible to discharge
the mixture consisting of at least two monomeric and/or
oligomeric components in any desired position and
location of the container. This leads to greater
flexibility during use and to a simplification of
discharge of the mixture, in particular of a
polyurethane foam, which is preferably used in the
building industry. A reduction in the time required for

processing can thus be achieved.

According to an advantageous embodiment of the process,
1t 1s 1ntended that the mixing zone be in the form of a
mixing container in which the components are subjected
to at least a superatmospheric pressure which is such
that the remaining mixture is kept in the liquid phase
when a mixing container has been almost completely
emptied. This makes it possible to suppress separation
of the i1ndividual components, so that foaming of one of
the components 1is also prevented. The superatmospheric
pressure 1s such that the individual components of the
mixture are always kept in the liquid phase, even when
there 1s a pressure drop owing to virtually complete

emptying of the mixing container.

As an alternative to a mixing container in the form of
a mixing zone, it 1is also possible to provide a
continuous homogenization zone or mixing zone which
permits uniform thorough mixing with simultaneous or
successive feeding of the individual components. Even
in the case of continuous thorough mixing and removal
of the mixture from the mixing zone, superatmospheric
pressure which once again keeps the mixture in the
liquid phase is built up owing to the amount of mixture
to be removed in relation to the feed of the individual

components.

According to a further advantageous embodiment of the
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invention, it is intended that the mixing zone be

during the thorough mixing of the at least two
components. As a result, so-called boiling of the
components can be avoided. This 1is of particular
lmportance especially with the use of polyurethane
foam. As a result of the cooling, it is also possible
to achieve uniform thorough mixing. The cooling of the
mixture 1in the container and the magnitude of the
superatmospheric pressure to be applied in the
container are related to the components to be mixed.
These parameters are set and tailored to one another in

such a way that the mixture is removed in a liquid

phase from the mixing zone.

According to a further advantageous embodiment of the
invention, 1t 1s intended that each of the at least two
components 1s fed in succession to the mixing zone and
a measurement of the quantity of the component fed in
1s carried out. By weighing the mixing container, the
amount of the component fed in can be determined and
also recorded. Thus, for example when a mixing
container has a volume of 300 1, portioning of the
respective components accurately to 100 g may be
permitted, with the result that a very exact
composition of the formulation 1S achieved.
Consequently, the quality o©of the product to be
discharged can be established exactly in its reaction
after the discharge. The product quality is thus

lncreased.

According to a further advantageous embodiment of the
invention, it is intended that complete thorough mixing
of the components is effected in a first phase in the
mixing zone and a calming phase 1is carried out
thereafter. Owing to the thorough mixing with stirring

tools or the 1like, preferably by means of a stirrer
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having one or more propellers, the small bubbles formed

filled into the container.

According to a further advantageous embodiment of the
invention, it is intended that the mixture be fed by a
delivery pump to a filling station for portioning the
amount to be filled. By means of the delivery pump, the
pressure 1s maintained or increased and the prepared
mixture 1s transferred under pressure to a filling head
of the filling station for portioning of the amount to
be filled. Advantageously, it can be ensured that
further additives are also mixed in by means of the

delivery pump.

This process 1is advantageously wused for filling
components with the formation of a polyurethane foam
into containers. In particular, the components polyol,
1socyanate and various additives, such as, for example,
flameproofing agents and anti-ageing agents, as well as
various gases are advantageously used for this purpose.
The use of compressed alr as Dblowing gas 18
particularly advantageous since this is an

environmentally friendly use of blowing gas.

Alternatively, further monomeric and/or oligomeric
components which serve for the formation of foamed
plastics can also be used. For example, polystyrene and
styrene copolymers, riglid and flexible PVC,
polycarbonates, polyolefins, polyisocyanurates,
polycarbodiimides, polymethacrylates and polyamides are
also suitable in addition to polyurethane for the

preparation of foamed plastics.

The use of a container according to Claim 18 makes it

possible to keep the mixture in a liquid phase,
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preferably wunder pressure, during storage until use
and, due to the superatmospheric pressure, permits
virtually complete or complete discharge. The discharge

can also be effected in all possible positions of the

contailner.

Further advantageous embodiments of the process are

described in the further claims.

In the following description and the drawings, a

preferred embodiment of the invention is presented.

Figure 1 shows a schematic' diagram of a production
plant for carrying out the process according
to the invention and

Figure 2 shows a container filled by the process
according to the invention and containing a
mixture of at least two components,

preferably polyurethane foam.

Figure 1 schematically shows a production plant 11 for
filling containers 12. The process for filling the
containers 12, for example for the use of polyurethane
foam, is described below. Of course, the production
plant 1s not limited to the processing of polyurethane
foam but 1is suitable for the use of a mixture of at
least two monomeric and/or oligomeric components which,
atfter discharge, polymerize or expand at least

partially with volume increase.

A polyol, isocyanate, additives, such as flameproofing
agents and anti-ageing agents or the like, and various
gases as blowing gas, such as, for example, compressed
air, are fed to a mixing zone 13 in the form of a
mixing container via feed lines 14. The feed lines 14
have shut-off wvalves 16 and are each actuated for
feeding in the individual components. The feed line 14

leads 1nto an upper section 17 of the mixing container
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13. This mixing container 13 has a cooling means 18 on
its outer circumference. This cooling 18 can be
effected, for example, by means of water or other
cooling media, such as liquid nitrogen or the like,
flowing through. The mixing zone 13 is provided with a
stirring apparatus 19 which is fastened in a pressure-
tight manner to the mixing container 13 wvia a flange
connection 21. The stirring apparatus 19 is formed, for
example, by a propeller stirrer which has a propeller
in the lower section 22 of the mixing container 13.

Moreover, further propellers may be provided in

different planes.

The mixing container 13 is provided on a weigher 23. A
measurement of the amount filled can thus be carried
out after feeding of an individual component, with the
result that an exact formulation is provided in the
mixing container 13. Before being filled, the mixing
container 13 1is at, for example, ambient pressure. The
pressure 1increases as a result of filling the
components, so that superatmospheric pressure is
generated 1nside the mixing container. If this
superatmospheric  pressure 1s not sufficient for
maintaining the liquid phase of all components, further
pressure 1s applied to the mixing container so that,
for example, at least a pressure of 2 bar is provided.
The individual components are advantageously fed to the
mixing container 13 already in the liquid phase. In
comparison with the prior art, when filling the
container 12 with a polyurethane foam, the amount of
blowing gas fed in is that which is required for the
formation of small bubbles during discharge of the
polyurethane foam. The introduction of an amount over
and above this, as was required in the prior art, is

not necessary.

The amount to be filled in the mixing container is such
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that a batch of containers 12 can be filled.

After the individual components have been introduced
into the mixing container 13, rapid stirring by the
stirring apparatus 19 is effected in a first phase so
that complete thorough mixing of the individual
components takes place. A calming phase is then
initiated, in which the stirring tool stirs very slowly
Oor 1s stationary. As a result, the small bubbles formed
during stirring can escape from the mixture. The
mixture under pressure is then fed from a lower section
22 of the mixing container 13 in a conveying line 24
via a delivery pump 26 to a filling station 27. The
filling station 27 has a filling head 28, the volume of
which corresponds to the amount of mixture to be filled
lnto the container 12. The container 12 to be filled,
which 1s shown in more detail in figure 2, has a bag 32
for holding the mixture in an interior 31. The interior
31 of the container 12 is under a superatmospheric
pressure of, for example, up to 4 bar. After the
insertion of the bag 32 into the interior 31, this
superatmospheric pressure is introduced into the
interior 31 of the container 12 vié a bell, and a valve
33 1s then clinched to a container orifice 34 so that
the superatmospheric pressure is maintained in the

interior 31.

When the container 12 is used for holding a mixture for
discharging a polyurethane foam, a valve 33 which is in
the form of an independently closing valve and seals
the container gas-tight is preferably used. This valve
33 has a spring element which presses a closure part
into a valve seat in a closed position, resulting in a
gas-tight arrangement. The closure part has a sealing
section having at least one elastically deformable,
disc-like section which projects substantially radially

from the closure part and rests with at least partial
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deformation against the wvalve seat. This embodiment
permits gas-tight closure after filling, even after
filling of the bag 32 or of the container 12 through
the valve orifice with actuation of the closure part. A

reliably operating valve 33 can be formed in particular

by avoiding separate sealing members of elastomeric
material or rubber, which, on contact with polyurethane

foam, harden after a short time and hinder operation.

Furthermore, this wvalve has the advantage that the
closure part has a cylindrical body having channel-1like
depressions along the body which is present in the
valve seat so that, on actuation of the valve, there is
an axial movement against a Spring element.
Consequently, tilt-free actuation of the wvalve for the
introduction of the polyurethane foam into the bag or

container 12 and the discharge of the polyurethane foam

can be achieved.

Before the mixture is filled by means of the filling
head 28 into the container 12 or into the bag 32
through the wvalve 33, the wvalve 33 is actuated briefly
so that residual air in the bag 32 is completely
released owing to the superatmospheric pressure 1in the
interior 31 of the container 12. Thereafter, the
mixture under pressure is filled into the completely
emptied bag 32 wvia the filling head 28 while
maintaining the pressure in the bag 32. The filling
head 28 is in the form of a one-way cylinder. During
the filling of the wmixture, a nonreturn valve 36 closes
the conveying 1line 24 which leads into the filling
station 27. By applying pressure to the one-way
cylinder, the mixture is filled into the bag 32 of the
container 12. During this filling phase, the valve 33
1s held in an open position and the mixture in the
liquid phase is forced through the valve 33 into the

bag 32. The pressure in the mixing zone can be
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maintained or increased. Owing to the pressure
prevailing in the interior 31 as well as the mixture
filled under pressure into the completely emptied bag
32, virtually complete emptying during the discharge of
the polyurethane foam can be permitted. Furthermore,
the liquid mixture under pressure in the bag 32 permits

discharge of the polyurethane foam independently of the
location and position of the container 12.

As an alternative to the batchwise filling of the
mixing container, continuous provision of the mixture
under pressure and comprising at least two components
can also be implemented. For example flow meters which
determine, check and record the amount of the component
fed in can be provided in the feed lines. The mixing
zone 13 1is in the form of an 1inline homogenization
apparatus or the like. The superatmospheric pressure in
the mixing zone 13 is regulated by means of a delivery

pump as a function of the amount delivered. By means of

diffusers in a mixing zone, complete thorough mixing of
the components can be ensured. Cooling can be effected

analogously to the mixing  =zone 13 according to
figure 1. '
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Claims

Process for filling a mixture of at least two

monomeric and/or oligomeric components into a

container (12), which mixture, after discharge

from the container (12), polymerizes with at least
partial volume increase,

- in which a mixing =zone (13) to which the at
least two components to be mixed are fed 1is
provided,

- in which the at least two components are mixed
under pressure in the mixing zone (13),

- in which the mixture under pressure 1s filled

into an envelope (32) provided in the container

(12) .

Process according to Claim 1, characterized 1in
that the mixture under pressure is fed by means of
a delivery pump (26) from the mixing zone (13) to
a filling station (27), and in which a portion of

the mixture is filled into the container (12).

Process according to Claim 1 or 2, characterized
in that the mixing zone (13) is in the form of a
mixing container which 1is subjected to at least
superatmospheric pressure so that the remaining
mixture is kept in the liquid phase when a mixing

container has been almost completely emptied.

Process according to any of the preceding claims,
characterized in that each of the at least two
components is fed in succession to the mixing zone

(13) and a quantity measurement of the components

fed in 1s carried out.

Process according to Claim 4, characterized 1n
that the quantity measurement 1is carried out by

welghing.
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Process according to any of the preceding claims,

characterized in that the at least two components

are fed to the mixing zone (13) 1in a liquid phase.

Process according to any of the preceding claims,

characterized in that the at least two components
are completely and thoroughly mixed in a first
phase in the mixing zone (13) and the liquid

mixture is calmed in a second phase.

Process according to any of the preceding claims,
characterized in that at least two components are
thoroughly mixed by means of a stirrer (19) 1in the
mixing 2zone (13) in the form of a mixing

contaliner.

Process according to any of the preceding claims,

characterized in that the mixture is filled at
least at slightly superatmospheric pressure 1into
the envelope (32) in the container (12) in which

the mixture is kept in the ligquid phase.

Process according to any of the preceding claims,

characterized in that the amount of the at least

two components of the mixture to be filled for a

batch of containers (12) is fed to the mixing zone

(13) .

Process according to any of Claims 1 to 9,

characterized in that a controlled amount of a
mixture consisting of at least two components 1s
continuously fed to the mixing zone (13) for

thorough mixing.

Process according to any of the preceding claims,
characterized in that the envelope (32) is 1n the

form of a bag (32) arranged in the container (12),
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and the bag (32) 1s subjected to a
superatmospheric pressure prevailing in the

interior (31) of the container (32).

Process according to any of the preceding claims,
characterized in that the envelope (32) under
pressure in the container (12) is emptied
completely by releasing the residual ailr before

being filled with the mixture under pressure.

Process according to any of the preceding claims,
characterized in that a valve (33) of the
container (12) igs kept depressed during the
filling of the mixture consisting of at least two
components, and the liquid mixture is filled under

pressure through the valve (33) into the envelope

(32) .

Process according to any of the preceding claims,
characterized in that the mixture is first filled

into the container (12) while maintalning the

.~ pressure in the mixing zone (13).

16.

17.

18.
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Process according to any of the preceding claims,
characterized in that at least the components
polyol, isocyanate, additives and gases for the

formation of polyurethane foams are fed to the

mixing zone (13).

Process according to Claim 16, characterized 1in

that compressed air is fed in as blowing gas.

Container for discharging a mixture of at least
two monomeric and/or oligomeric components which,
after discharge from the contalner (12),
polymerize with at least partial volume increase,
comprising an interior (31) which 1s subjected to

superatmospheric pressure, comprising an envelope
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20.
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(32) arranged in the interior (31), and comprising
a valve (33) which c¢linches the bag (12) to a
container orifice (34) 1in a medium-tight manner,
characterized in that a mixture consisting of the

at least two components 1s 1ntroduced under

pressure into the envelope (32).

Container according to Claim 18, characterized 1in
that the mixture consisting of at least two
components i1s provided 1n a liquid phase 1in the

envelope (32).

Container according to Claim 18 or 19,

characterized in that the envelope (32) 1s 1in the

form of a medium-tight bag.

Container according to either of Claims 18 and 20,

characterized 1in that a mixture of components

- under pressure 1is provided for discharging a

polyur’ethane foam which 1s stored in a liquid

phase 1in the bag (32).

Container according to any of Claims 18 to 21,
characterized in that a mixture prepared by the

process according to any of Claims 1 to 17 1s

provided in a bag (32).

S4177a.doc



- 1/2

I

/
N
R
\
N
/f&ffiffffff fff&fff#&ffféfffﬂfif/ \

0

1/

8 IIY ._i

._i om
%

T UL R

Ilillllllllilllilli

. __...._ﬁ_-__




CA 02363316 2001-11-19

2/2

P APl | APl Bl PP PP ¢ iy ST W



N

—I""—W%anc.m_
i

| ) ) bl =




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - abstract drawing

