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FIG. 2
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The invention refers to a device for evaporating volatile substances comprising: a container of a liquid volatile substance, and a
vapour permeable membrane (1) and a thermoplastic porous or fibrous laminate (2) bonded together. Said container is closed at
its opening by said vapour permeable membrane (1) and the fibrous laminate (2), wherein the fibrous laminate (2) I1s welded to the
thermoformed part of the container.
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(57) Abstract: The mvention refers to a device for evaporating volatile
substances comprising: a container of a liquid volatile substance, and a va-
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pour permeable membrane (1) and a thermoplastic porous or fibrous lamin-
ate (2) bonded together. Said container 1s closed at its opening by said va-
pour permeable membrane (1) and the fibrous laminate (2), wherein the
fibrous laminate (2) 1s welded to the thermoformed part of the container.
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—  before the expiration of the time limit for amending the

claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))
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DEVICE FOR EVAPORATING VOLATILE SUBSTANCES

DESCRIPTION

OBJECT OF THE INVENTION

The present 1nvention relates 1n general to devices

pl—

for evaporating volatille substances, 1n particular for

volatille substances having complex chemical compositions

ph—

for example some types of perfumes and/or insecticides.

More 1n particular, the present i1nvention refers to a

reinforced membrane structure, 1n which a semi-permeable

membrane 1S Jlaminated with a "1brous laminate or a

caplillary lamilnate.

BACKGROUND OF THE INVENTION

Evaporator devices for volatilile substances are very

pr—

well—-know, for diffusing air fresheners, pesticides or

similar chemical substances.

Are well known 1n the market containers contalining

volatile substances such as 1nsecticide or fragrances

p—

that are closed by a semi-permeable membrane. Most of

these products 1nclude a polyolefin monolithic membrane.

p—

Due to high selectivity of polvolefins, and the

pl—

complexity of some volatile substances (very complex

fragrances compositions), these products generally have a

p—
p—

qulite low evaporation rate and accept a limited number of
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fragrances with quite simple fragrances compositions

(with low quality).

Several 1ntends have been done to try to solve these

ph—

drawbacks. On one si1ide, the use of microporous films

ph—

allows a much lower selectivity of the fragrance through

ph—

the membrane and thus a higher evaporation rate of a

pl—
—

higher qgquality fragrance. Nevertheless, the transport of

fragrances through  this kind of membrane 1S by

caplllarity that 1s a process that 1s driven by pressure

and the product may leaks 1n some conditions.

On the other side, transport through monolithic

pl—

membranes 1s driven by gradilient concentration, so 1f the

pl—

fragrance on the external si1ide o0of the membrane do not

evaporate, no more Ifragrance 1s transported through the

membrane and the fragrances cannot leaks.

Several materials have been proposed but most of them

have elastomeric characteristics. This glves the
advantage of a higher permeability of fragrances through
“hese materilials. The problem with these membranes 1s

that permeation through the membrane 1s done partially by

ph—

solubillisation of the 1liguid 1n the membrane material,

that mean, how much ligquid 1s able to contain a certain

volume O membrane material. SO, the higher the

solubility the higher the permeability. Nevertheless,

there 1s a price to pay for that and that 1s that the

elastomeric membrane material use to swell, that provokes

wrinkles on the surface and decrease 1ts mechanical

strength.
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—
p—

This negative effect 1s completely 1linked to the

pp—

chemical nature of the wvolatile substance s0 the same

p—

product with different fragrances may present several

different level of this defect.

p—

Additionally, this kind of membrane product use tO

come with a barrier top aluminium layer that has to be

p—

pealed off before first use. n the case of elastomeric

materials, these materials use to have already qguilte

lower mechanical resistance vs polyvolefins, that could be

even lower due to the chemical solubilisation. This may

— —

provoke a membrane rupture when aluminium 1s peeled ©

p—

Finally, 1n  the case o monolithic membranes,

pl—

permeabilility use to be related to the amount of surface

pr—

of the membrane that 1s 1n contact with the liguid. This

has 2 conseqguences:

— As refill 1s not completely full, the maximum

evaporation surface 1s never used.

— As liguid level decreases with time, the evaporation

rate decrease proportionally along device life.

DESCRIPTION OF THE INVENTION

One object of this 1nvention, 1s to solve the

p—

previously described drawbacks of the prior art, 1in a

simple and economlcC manner.
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ph—

The 1nvention provides a multilayered structure for a

membrane, which comprilses a thermoplastic fibrous

laminate bonded to a monolithic vapour permeable

membrane. In the present 1nvention the term fibrous

p—

laminate 1s to be understood as any type of thermoplastic

material having a capillary or porous structure, and

which strength 1s suitable to act as a substrate to

reinforce the membrane.

The 1nvention also refers to a manufacturing process

pr—

of the device, 1n which the multilayver membrane 1s welded

to a container 1n such a way the thermoplastic fibre

structure 1s erased completely by the welding and a

pp—

monolithic film of the material 1s created in the welding

dared.

Fibrous laminate 1s placed on the 1nner side of the

p—
p—

contalner. Fibre structure 18 erased 1n the area of

welding 1n order to avoilid 1ligquid can pass between

container and membrane.

The container wlth “he multilayered structure

according to the present 1nvention, can be used 1n

— —

conjunction with any type o0of device for evaporating

volatiles substances, for example an evaporating device

p—
p—

lncorporating heating means or using a forced flow of air

to enhance the evaporation.

pl—

Whatever Lkind of material 1s used for the semi-

permeable membrane, 1t 1s c¢ritical that the fibrous

laminate 1s:
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made from a thermoplastic material, optimally

pl—

completely of thermoplastic material

has a melting point lower than the membrane

material.

With the structure o

pr—

the 1nvention several advantages

are achieved:

On one side, the membrane 1s mechanically reinforced

by the fibrous laminate, avoiding thus the wrinkles

and 1ncreasing the strength that the membrane can

pl—

support, and thus reducing the possibility of

pre—  p—

rupture when the top barrier material is peeled o

Then, as the 1lamina 1s fibrous 1t has capillary

properties, for that the fibrous laminate

p—
p—

distributes ligquid all over the internal surface of

the membrane with the 1liguid. This way, 1t 1s

assured that 100% of the evaporation surface of the

membrane 1s used at any time.

As the fibrous lamina 1s ©porous, 1t does not
represent any limlt to liguid transport through the

membrane.

DESCRIPTION OF THE DRAWINGS

To complete the description that 1s being made and with

p— p—

the object of assisting 1n a better understanding of the

p—

characteristics of the 1nvention, 1n accordance with a

pl— pl—

preferred example of practical embodiment thereof, 1s a
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p— ph—

set of drawings wherein by way of 1llustration and not

restrictively, the following has been represented:

pl—

Figure 1.- drawlng (a) shows a perspectilive view o0f a

pp— pp—
p—

schematic representation of the multilayered membrane of

the 1nvention formed by a thermoplastic fibrous laminate

bonded to a monolithic wvapour permeable membrane, and

drawling (b) 1s a similar representation than figure (a)

with a removable Dbarrier film over the membrane, and

provided above a contalner prior to the welding process.

Figure 2.—- drawlng (a) 1s an schematic elevational

p—

view o0of the membrane structure placed above a container

prior to the welding process, and drawing (b)) 1s a

simllar representation than drawing (a) once the membrane

structure has been welded to the contalner.

ph—

Figure 3.— shows schematically the effect of the

p—

manufacturing process of the 1nvention, wherelin drawing

pp— pl—

(a) shows a plan view of a sealing flange of a sealing

tool used for welding the multilayered membrane to a

contalner; drawing (b) shows a plan view of “he

multilayvyered membrane before welding; and drawing (¢ )

p—

shows a plan view o0f the multilayvered membrane after

p—
p—

weldilng, wherein 1t has been represented how the area of

the membrane to which the sealing flange has been applied

p—

has a different appearance because the fibrous material

1S erased because 1t has been fused.

PREFERRED EMBODIMENTS OF THE INVENTION
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ph—

The device for evaporating volatile substances of the

invention, 1n a preferred embodiment comprilses a

pr—

container (6) of a liguid volatile substance (8), with an

pl—

opening (10) and at least a part of the container 1in the

periphery o0of said opening made of a thermoformed
material.
The device further comprises a vapour permeable

membrane (1) and a thermoplastic filibrous lamlinate (2)

bonded together, so that the container 1s closed by said

vapour permeable membrane (1) and the fibrous laminate

(2), 1n such a manner that the fibrous laminate (Z2) 1s

p—

welded to the thermoformed part of the contalner.

A fi1lm of a sealing material (7)) compatible with the

pl—

fibrous laminate, 1s provided on the 1nternal surface of

the contailner and on a perimetral 11p (11) of the

contalner around the opening (10).

During the manufacturing process, the sandwiched

structure formed by the membrane (1), laminate (2) and

barrier (3), 1s placed on the perimetral 1lip (11) closing

the contailner as shown 1n figure 2b, so that the laminate

(2) 1s arranged 1nternally to the container. In the

welding process, heat and pressure 1s applied by a

p—
p—

sealing flange (4) of a sealing tool, to the periphery of

p—

the membrane structure, until the perimetral part of the

thermoplastic laminate fuses with the container forming

thereby a sealing ring (9), which prevent any ligquid leak

to The outside.

)

As shown 1n figure 3¢, the area of the fibrous
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laminate that has been erased 1n the welding process,

p—

change 1ts visual appearance and this effect 1s used 1n

p—

the present 1nvention to determine the quality of the

welding process.

FFigure 2 shows the container 1n a non—-operative

position (horizontally). However, 1n use the device

pl—

,would the place 1n another ©position (for example

vertically)so that the liguid volatile substance (38) 1s

1n contact with the fibrous laminate (2) and 1t can

evaporate through the membrane.

Preferably, the membrane 1s a monolithic membrane with

pp—

elastomeric behaviour, or example an elastomeric

polyvester, polvamide Dblock ether or polyurethane or

Polyolefin elastomer.

B

The fibrous substance can be whatever fabric made of a

thermoplastic material (a plastic that can be molten).

pr— |}

Preferably 1t 1s a non woven material, or a polyolefin

L]

non woven, or a PP or PE non woven, or an hybrid PP/PE

-+

non woven where fibre has a PP core and a PE shell.

ph— ph—

Alternatively, the lamlnate may consist of a laminate of

open foam.

The lamination between tThe membrane and the fibrous

materia. can be done wlthout any adhesive, by

thermally/mechanically bonding the two layers, but

preferably, the adhesion 1s done by applying an adhesive.

Preferably, the adhesive 1s applied 1n a discrete form

(not a continuous lavyer), by polnts, or by 1lines, 1n
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order to avold the adhesive decrease the permeation speed

(acts as a barrier). The adhesive, may also be applied

pr— pp—

1n the form of a thin continuous layer of adhesive made

p—

of material permeable to the volatile substance.

p—

Preferably the contalner 1s made of a thermoformed

pl—

material, whereln the upper layer of thilis material 1is

pl—

made of a material compatible with the fibrous lamlnate.

Optimally 1t 1s the same, s0o that, 1n case the fibrous

L]

laminate is a non woven made of PE or hybrid PP/PE (as

p—

described above) , the upper layer of the contalner wil]

- T 1
-

be done of PE as well.

The device also 1ncorporates an aluminium foil (3)

pl—

with a plastic layer on the side of the membrane, that 1s

prartially compatible with the membrane material, that

means, that can bonds to the membrane but not 1n a

permanent way. The aluminium foil (3) avoids evaporation

p—

of the volatile substance before the first use.

xample 1

— Membrane 1s a polyester elastomer of 70 microns
thickness.

— Adhesive 1s a poluyrethane solventless based adhesive
applied 1in crossed lines.

ph—

spunbound non woven of 50 g/m2.

L]

— Non woven 1s a P!

pl—

— Thermoformed container i1s made of PET/EVOH/PE.

Lxample 2:

— Membrane 1s a polyester elastomer of 70 microns
thickness.

— Adhesive 1s a poluyrethane solventless based adhesive
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10

applied 1n a thin contilnuous layer.

pl—

spunbound non woven of 50 g/m2.

L+]

— Non woven 18 a P.

pl—

— Thermoformed container i1s made of PET/EVOH/PE.
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1n the periphery of said opening made of a

materi

al,

WO 2013/014078 PCT/EP2012/064296
11
CLAIMS
1.- Device for evaporating volatile substances
comprilising:
a container of a 1liguid volatile substance, the
container having an opening and a part of the contailner

plastic

a vapour permeable membrane (1) and a thermoplastic

POTrous

or fibrous lamlnate (2) bonded together,

wherein said contailner 1s closed at said opening by

saild

vapour permeable membrane (1) and the

laminate (2),

fibrous

and wherein the fibrous laminate (Z2) 1s welded to

the th

2. —
lamina

the me

3.

p—

ermoformed part of the container.

Device according to c¢laim 1 wherein the

ph—

fibrous

ce 1S selected to have a melting point lower than

lting point of the vapour permeable membrane.

p—

Device according to any of the preceding claims

whereln the wvapour permeable membrane 1s an elastomeric

monolithic membrane.

4.,— Device according to claim 3 wherein the monolithic
membrane material 1s selected from the group comprising:
an elastomeric polyester, polyamide block ether,

polyur

ethane, and polyolefin elastomer.
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12

p—

O Devilice according to any of the preceding claims

whereln the filbrous lamlnate 1s selected from the group

comprising: non woven material, polyolefin non woven, PP

1
—

Oor PE non woven.

6.— Device according to c¢claim 5 wherein the fibrous

)

laminate 1ncludes a non woven material made of fibers

]

with a PP core and a PE shell.

pl—

/.— Device according to any o0of preceding claims

wherein the membrane and the fibrous laminate have been
laminated together by thermally and mechanically bonding
these two elements.

pl—

3.— Device according to any of the c¢laims 1 to 6

wherein the membrane and the fibrous laminate have been

laminated together by applying 1n a discrete form an

adhesive 1n between.

pl—

9.— Device according to any of the claims 1 to 7

whereilin the membrane and the fibrous laminate have been

pl—

laminated together by applyving in between of a continuous

ph—

layver of an adhesive material which 1s permeable to the

volatized substances.

pl—

10.— Device according to any of the precedling claims

1

wherelin the fibrous laminate 1s a PE spunbound non woven

having a grammage within the range 50 to 150 g/m2.

p—

11.— Device according to any of the preceding claims

)

whereilin the contaliner 1s a thermoformed contalner made of
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12.-Device according to any of the preceding claims

whereln a removable barrier

surface
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13

PET/EVOH/PE.

L]

p—

pl—

of the membrane to avoid

transportation and storage.

PCT/EP2012/064296

evaporation

film 1s provided on the outer

during
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