
1                   EP 0 376 634 B1                2 Description
scribed, by way of example, with reference to the ac- companying
diagrammatic drawings, in which:- The present invention relates to a
foam-breaking   Figure 1 is a plan view of a heater elementfor one device
which is capable of bursting gas bubbles in liq-  example of a
foam-breaking device in accor- uids and removing the gas components from
the liq-   5  dance with the invention; uids without using a chemical
defoaming agent. Such   Figure 2 is a transverse section through the de- a
device can be used to remove bubbles from liquids   vice showing the heater
element of Figure 1 in in bio-reactors, water-cleaning plants, papermaking
position on a porous resin membrane of the de- plants, alcohol
manufacturing processes, and other    vice; processes.
10      Figure 3 is a part sectional, part elevational edge In situations
where gas bubbles generated in or    view of the device of Figure 2; and
mixed with treated liquids are undesirable, such as in  Figure 4 is a
sectional view of an apparatus illus- industries using biological
organisms, water-cleaning  trating the use of the device of Figures 1 to 3.
plants, papermaking plants and alcohol intermediate   As is shown in Figure
1, a heater element (1) is manufacturing processes, defoaming agents are
con-  15  formed by an electrical resistance conductor wire ventionally
added to said treated liquids in order to  having a connecting conductor
(2) at each end, the eliminate or decrease the quantity of the gas bubbles.
element following a meandering or labyrinthine path. Such conventional
techniques using defoaming   As is shown in Figure 2, the heater element
(1) is agents considerably increase operating costs.      mounted on a
synthetic resin membrane (3) which is Furthermore, the addition of
defoaming agents  20  porous so that it is permeable to gases, but imperme-
generally diminishes the detergent effect of surfac-  able to liquids. One
example of such a porous syn- tants, and can cause reactions other than
those in-  thetic resin membrane is a polytetrafluoroethylene tended. This
is especially true in the case of bioreac-  membrane with a porous
structure, such as is ob- tors and alcohol intermediate manufacturing
process-  tained by stretching as described in US-A-3,953,566. es. In such
cases, therefore, the treatment process  25  In such stretching, a film of
the polytetrafluoroethy- can become difficult or complicated when defoaming
lene resin is fibrilized, thus producing a structure in agents are added.
Also, the effect of the treatment  which countless fine fibrils are formed
in a spider's performed in such treatment processes is often di-  web
pattern between numerous micronodes. As a re- minished. In German Patent
Specification DE-A-     suit, a porous membrane material is obtained In
which 2163666 there is described a proceess of breaking up   30  the
diameterof the pores formed between the said fi- a foam by the use of a
devicecomprising a heating  brils is 1 [err] or less, this small pore size
acting in con- element.                                          junction
with the water-repellent properties of the According to the present
invention there is pro-  material itself to render the membrane permeable
to vided a foam-breaking device comprising a heating  gasses but
impermeable to liquids. element, characterized in that the heating element
is  35  The aforementioned heater element (1) is in fact sealed within a
synthetic resin membrane body so  installed between two similar sheets of
the porous that the element is protected from the environment  synthetic
resin membrane (3), which are sealed to- outside the device, the membrane
being porous so   gether in certain areas as shown at (4) forming non- that
it is permeable to gases but not to liquids.  porous portions. These
portions (4) can be formed by Preferably the heating element is disposed
be-  40  localized fusing of areas of the membranes (3) origi- tween two
layers of the synthetic resin membrane,  nally formed with a porous
structure. The sealed non- the layers being sealed together at positions
around  porous portions (4) enclose the heater element as the heating
element to enclose the element.        shown and prevent leakage, even in
cases where the In use, the device is set up (at a prescribed spac-
temperature of the heater (1) drops so that bubbles ing) in a liquid which
is subject to foaming, supported   45  contact the porous membrane (3) and
allow surfac- by the porous resin membrane of the device, and the  tants,
etc., to enter the porous structure. heating element is operated to
increase the temper-   Thus, the foam-breaking device as shown in Fig-
ature of the gas in gas bubbles present in the liquid.  ures 1 to 3 is
preferably formed by sandwiching the This increases the gas pressure and
alters the sur-  heater element (1) between two porous polytetra- face
tension so that the bubbles burst. The gas from   50  fluoroethylene
membranes (3) having a pore size of the burst bubbles is discharged through
the pores of  0.2 microns, a porosity of approximately 80% and a the porous
synthetic resin membrane so that there is  thickness of 50 microns, and
sealing the membranes no rise in the internal pressure of the apparatus.
together around the heater (1) to form non-porous The porous structure of
the membrane is such as  areas (4). to prevent the passage of liquids, and
also prevents  55  To test the performance of the device (5) so the
admixture of Impurities or invasion of the liquid by  formed, the device
was installed over the open top of 



saprophytes, etc., from the outside.               a vessel (10) as shown
in Figure 4, the vessel having An embodiment of the invention will now be
de-  a bubbling pipe (11) installed near the bottom. Water 2    3
EP 0 376 634 B1                4 containing a surfactant at a concentration
of 1% was  5. Adevice according to claim 4, in which the porous placed in
the vessel (10) and, at the same time, air  polytetrafluoroethylene
membrane has a pore was blown in via the pipe (11) ata pressure of 980.665
size of about 0.2 [err] and a porosity of about 80%. x 102 [err] (1.0
kg.cm2) so that bubbles (13) were generated between the liquid surface (6)
and the de-   5   6. A method of breaking a foam comprising placing vice
(5). An electric current was passed through the  a device (5) according to
any one of the preced- heaterelement(1)of the device byan electrical power
ing claims in contact with the foam and heating source (14) and connecting
wires connected to the     the heating element (1). end conductors of the
heating element, and the de- vice was thereby heated. The temperature of
the   10 foam in the vessel was monitored by temperature-  Patentanspriche
measuring means (12), and the foam-breaking per- formance of the device (5)
was evaluated.           1. Schaumbrechende Vorrichtung (5) mit einem A
desirable foam-breaking action was observed.    Heizelement (1), dadurch
gekenrnzeichnot, daS Furthermore, in spite of the fact that airwas blown in
15  das Heizelement (1) innerhalb eines aus synthe- at a pressure of
980.665 x [err] (1.0 kg/cm2) as  tischem Harz bestehenden Membran-Korpers
described above, the pressure inside the vessel (10)  (3) eingeschlossen
ist, so daS das Element ge- remained about 98.067 x 102 [err] (0.1 kg/cm2).
Thus,  genfber der Umgebung aullerhalb der Vorrich- it was confirmed that
air from the burst bubbles was  tung geschutzt ist, wobei die Membrane (3)
poros effectively discharged to the outside via the porous  20  ist, so
dall sie durchlAssig fOr Gase, aber nichtfur membrane structure of the
device (5).                 Flussigkeiten Ist. As described above, the
present invention makes it possible to obtain a desirable foam-breaking
action  2. Vorrichtung nach Anspruch 1, be! welcher das without using a
defoaming agent. Furthermore, suf-    Heizelement (1) zwischen zwei
Schichten der ficient gas discharge is achieved so that a stable  25
Synthetikharz-Membrane (3) angeordnet ist, wo- foam-breaking effect can be
achieved, and moreover,   bei die Schichten in Positionen um das Heizele-
the device in accordance with the invention is inex-  ment (1) herum
miteinander versiegelt sind, um pensive and has no deleterious effect on
surfactants  das Element einzuschlieBen. or the like. 30  3. Vorrichtung
nach Anspruch 2, bei welcher das Heizelement(1) einem labyrinthartigen
Wegfolgt Claims                                                und die
Schichten der Synthetikharz-Membrane (3) miteinander so versiegelt sind,
daR das Ele- 1. Afoam-breaking device (5) comprising a heating     ment (1)
innerhalb einer entsprechenden durch element (1), characterized in that the
heating ele-  35  die Membran-Schichten gebildeten, labyrinthar- ment (1)
is sealed within a synthetic resin mem-  tigen Tasche eingeschlossen Ist.
brane body (3) so that the element is protected from the environment
outside the device, the   4. Vorrichtung nach einem dervorhergehenden An-
membrane (3) being porous so that it is perme-    sprriche, beiwelcherdie
Synthetikharz-Membra- able to gases but not to liquids.          40      ne
aus por6sem Polytetrafluorithylen besteht. 2. A device according to claim
1, in which the heat-  5. Vorrichtung nach Anspruch 4, bei welcherdie aus
ing element (1) is disposed between two layers of  por6sem
Polytetrafluorithylen  bestehende the synthetic resin membrane (3), the
layers be-  Membrane eine Porengr6Be von ungefihr 0,2 pm ing sealed
together at positions around the heat-  45  und eine Porositit von ungefahr
80 % aufweist ing element (1) to enclose the element. 6. Verfahren zum
Brechen von Schaum durch An- 3. A device according to claim 2, in which the
heat-  ordnen einerVorrichtung (5) entsprechend einem ing element (1)
follows a labyrinthine path and   dervorhergehenden Ansprflche in Berfhrung
mit the layers of the synthetic resin membrane (3)  5o  dem Schaum und
durch Aufhelzen des Heizele- are sealed together so that the element (1) is
en-  mentes (1). 



closed in a corresponding labyrinthine pocket formed by the membrane
layers. Revendicatlons 4. A device according to any one of the preceding
ss claims, in which the synthetic resin membrane is  1. Dispositif de
destruction de mousse (5) compre- of porous polytetrafluoroethylene.
nant un 6l6ment chauffant (1), caract6ris6 en ce que l'6l6ment chauffant
(1) est scell6 dans un 3    3                   EP 0 376 634 B1
4 containing a surfactant at a concentration of 1% was  5. Adevice
according to claim 4, in which the porous placed in the vessel (10) and, at
the same time, air   polytetrafluoroethylene membrane has a pore was blown
in via the pipe (11) at a pressure of 980.665  size of about 0.2 [err] and
a porosity of about 80%. x 102 [err] (1.0 [err]) so that bubbles (13) were
generated between the liquid surface (6) and the de-   5   6. A method of
breaking a foam comprising placing vice (5). An electric current was passed
through the   a device (5) according to any one of the preced- heater
element (1)of the device by an electrical power  ing claims in contact with
the foam and heating source (14) and connecting wires connected to the
the heating element (1). end conductors of the heating element, and the de-
vice was thereby heated. The temperature of the   10 foam in the vessel was
monitored by temperature-   Patentansprilche measuring means (12), and the
foam-breaking per- formance of the device (5) was evaluated.          1.
Schaumbrechende Vorrichtung (5) mit einem A desirable foam-breaking action
was observed.     Helzelement (1), dadurch gekennzeichnet, dall
Furthermore, in spite of the fact that airwas blown in  15  das Heizelement
(1) innerhalb eines aus synthe- at a pressure of 980.665 x [err] (1.0
[err]) as   tischem Harz bestehenden Membran-Klrpers described above, the
pressure inside the vessel (10)  (3) eingeschlossen ist, so daM das Element
ge- remained about 98.067 x 102 [err] (0.1 [err]) Thus,   genriber der
Umgebung au~erhalb der Vorrich- it was confirmed that air from the burst
bubbles was  tung gesch0tzt ist, wobei die Membrane (3) poros effectively
discharged to the outside via the porous   20  1st, so daB sie durchlAssig
flrGase, aber nichtfur membrane structure of the device (5).
Flussigkeiten ist. As described above, the present invention makes it
possible to obtain a desirable foam-breaking action  2. Vorrichtung nach
Anspruch 1, bei welcher das without using a defoaming agent. Furthermore,
suf-     Heizelement (1) zwischen zwei Schichten der ficient gas discharge
is achieved so that a stable  25  Synthetikharz-Membrane (3) angeordnet
ist, wo- foam-breaking effect can be achieved, and moreover,    bei die
Schichten in Positlonen urn das Heizele- the device in accordance with the
invention is inex-   ment (1) herum miteinander versiegelt sind, urn
pensive and has no deleterious effect on surfactants   das Element
einzuschlielen. or the like. 9o  3. Vorrichtung nach Anspruch 2, bel
welcher das Heizelement(1) einem labyrinthartigen Wegfolgt Claims
und die Schichten der Synthetikharz-Membrane (3) miteinander so versiegelt
sind, dalB das Ele- 1. A foam-breaking device (5) comprising a heating
ment (1) innerhalb einer entsprechenden durch element (1), characterized in
that the heating ele-  35  die Membran-Schichten gebildeten, labyrinthar-
ment (1) is sealed within a synthetic resin mem-   tigen Tasche
eingeschlossen ist. brane body (3) so that the element is protected from
the environment outside the device, the    4. Vorrichtung nach einem
dervorhergehenden An- membrane (3) being porous so that it is perme-
sprrlche, bei welcher die Synthetikharz-Membra- able to gases but not to
liquids.          40      ne aus por5sem Polytetrafluorgthylen besteht. 2.
A device according to claim 1, in which the heat-  5. Vorrichtung nach
Anspruch 4, bei welcherdie aus ing element (1) is disposed between two
layers of  por5sem   PolytetrafluorAthylen  bestehende the synthetic resin
membrane (3), the layers be-   Membrane eine Porengr8le von ungefihr0,2 ,um
ing sealed together at positions around the heat-  45  und eine Porositit
von ungefghr 80 % aufweist. Ing element (1) to enclose the element 



6. Verfahren zum Brechen von Schaum durch An- 3. A device according to
claim 2, in which the heat-   ordnen einerVorrichtung (5) entsprechend
elnem ing element (1) follows a labyrinthine path and    dervorhergehenden
Anspruche in Berflhrung mit the layers of the synthetic resin membrane (3)
so  dem Schaum und durch Aufheizen des Heizele- are sealed together so that
the element (1) is en-  mentes (1). closed in a corresponding labyrinthine
pocket formed by the membrane layers. Revendications 4. A device according
to any one of the preceding  55 claims, in which the synthetic resin
membrane is  1. Dispositif de destruction de mousse (5) compre- of porous
polytetrafluoroethylene.                 nant un el6ment chauffant (1),
caracteris6 en ce que l'6lement chauffant (1) est scell6 dans un 3    5
EP 0 376 634 B1                 6 corps de membrane en resine synthetique
(3) de sorte que l'6elment est prot6g6 de l'environne- ment A 1'exterieur
du dispositif, la membrane (3) 6tant poreuse de sorte qu'elle est perm6able
aux gaz, mais non aux liquides.            5 2. Dispositif solon la
revendication 1, dans lequel l'element chauffant (1) est dispose entre deux
couches de membrane en resine synth6tique (3), les couches etant
herm6tiquement reunies aux   1o emplacements autour de l'e6lment chauffant
(1) pour enfermer cet 6lement. 3. Dlspositif solon Ia revendicatbon 2, dans
lequel l'6l6ment chauffant (1) suit un trajet labyrinthique   15 et les
couches de membrane en resine synth6ti- quo (3) sont hermetiquement reunies
de sorte quo l'6l6ment (1) est enferm6 dans une poche la- byrinthique
correspondante form6e par les cou- ches de membrane.
20 4. Dispositif selon l'une quelconque des revendica- tions prec6dentes,
dans lequel la membrane en resine synthetique est en polytetrafluorethylene
poreux.                                    25 5. Dispositif solon la
revendication 4, dans lequel la membrane en polytetrafluorethylene poreux
pre- sente une grosseur de pores d'environ 0,2 gm et une porosit6 d'environ
80%.                30 6. Proc6db de destruction de mousse qui consiste a
placer un dispositif (5) solon l'une quelconque des revendications
precedentes en contact avec la mousse et a chauffer l'el6ment chauffant
(1).   35 40 45 50 55 4    


