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(54) Low permeability device for closure of barrels

(57) A device for closing wooden casks suitable for
preserving wine, such as barriques, kegs and barrels of
different capacities, comprising a stopper made of plas-
tic material chosen among the thermoplastic elastom-
ers, such as copolymers in blocks of the styrene type

[such as] "styrene-ethylene-butene-styrene" (SEBS),
having a mean permeability to oxygen lower than 4,000
cm3/mm/m2/day/atm calculated according to the meth-
od described in standard ASTM-D1434.
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Description

[0001] The present invention refers to a closing de-
vice or stopper for barrels, particularly for wooden bar-
rels, such as barriques or other containers with different
capacities.
[0002] Barriques, wooden casks able to contain wine
during partial or total fermentation, and/or subsequent
refining, are closed with a frustoconical-shaped stopper,
which is forcibly inserted into the wine input hole, so as
to create a very tight seal against gas and liquids.
[0003] The material most frequently used today for
production of stoppers for barriques is high-purity sili-
cone rubber that complies with the international stand-
ards which govern use thereof in contact with foodstuffs,
in this instance alcoholic beverages.
[0004] As a general rule barriques, once filled with
wine, perform the functions described below:

- release by the wood from which the barrique is
made of aromatic components, which modify the or-
ganoleptic characteristics of the wine increasing its
complexity and pleasantness;

- micro oxygenation related to the porosity of the
woods from which the barrique is made, which fa-
vours the evolution of the wine and ageing thereof.

[0005] These desirable functions are associated with
a drawback related to absorption of a certain percentage
of wine by the wood and to the continuous, albeit limited,
evaporation of wine through the wood. The more the en-
vironment in which the barriques are stocked is charac-
terised by a low level of relative humidity, the more pro-
nounced the latter phenomenon will be.
[0006] The resulting decrease in the initial level of fill-
ing generates a pressure difference between the inside
and the outside of the barrique. This pressure difference
draws in air and thus oxygen, which permeates mainly
through the closing device.
[0007] It is obvious that the amount of permeated ox-
ygen is a function of the pressure difference between
the inside and the outside of the barrique and of the spe-
cific degree of permeability of the materials of which said
stopper is made.
[0008] The transfer of oxygen to the inside of the bar-
rel is harmful in that it can lead to the growth of strains
of aerobic bacteria in the wine: among these the most
harmful are acetic bacteria. In the presence of oxygen
and of favourable thermal and ecological conditions,
there is an easy development in the wine of acetic bac-
teria whose metabolism provides for attacking and for
degrading ethyl alcohol with the formation of acetic acid,
as well as for attacking other substances with the for-
mation of various secondary products.
[0009] The possible formation of such microorgan-
isms therefore leads to a decrease in the quality of the
wine and to the implementation of actions aimed at elim-
inating such microorganisms through antibacterial sub-

stances.
[0010] From studies carried out it has been noted that
the concentration of these microorganisms, when
present, is highest in wine that is in contact with the stop-
per and in the area adjacent to the stopper of the bar-
rique, since this is the area with the greatest passage of
oxygen.
[0011] The object of the present invention is to reduce
part of the drawbacks of the prior art, proposing a closing
device which provides lower gas permeability than that
of current closures and therefore minimises the transfer
of oxygen, thus reducing the possibility of growth of the
above-mentioned microorganisms.
[0012] Another object of the present invention is to
provide a closing device for barrels that is practical, ver-
satile and cheap thanks to the use of thermoplastic elas-
tomers which simplify the production process by elimi-
nating the need to use the reticulating agents currently
used in the production of silicone rubber stoppers and
which allow recovery of the core through regranulation.
[0013] These objects are achieved according to the
invention with the device described in appended inde-
pendent claim 1.
[0014] The advantages of a closing device for barrels
according to the invention are obvious. In fact the use
of thermoplastic elastomers, namely copolymers in
blocks of the styrene type such as styrene- (ethylene-
butene)-styrene (SEBS), reduces the permeability of
the stopper, thus reducing the transfer of oxygen from
the external environment to the inside of the barrique
and thereby limiting the growth of aerobic bacteria.
[0015] In particular, the materials used are character-
ised by hardnesses ranging between 20 and 70 ShA,
calculated according to IS0868 standards, with a com-
pression set below 40% with a test piece maintained at
23 °C for 72 hours according to IS0815 standards.
Among these materials, purely by way of example, it is
possible to cite the Shell Kraton G2706, G2705, G2701
and G1650 family or the Kraiburg Thermolast K range
or the Polyone Polyone - Softer Bergaflex83F line.
[0016] These materials can be used pure, and there-
fore at 100%, or mixed with other elastomers, for exam-
ple with olefinic elastomers. It is further possible to re-
duce the density of the end product by proceeding with
a slight expansion of the stopper through the addition,
during its production by injection moulding, of expanding
agents such as azodicarbonamide or sodium bicarbo-
nate, in order to reduce the density of the stopper by
about 10% to improve the adaptability of the closing de-
vice to the bung-hole in the barrel.
[0017] Purely by way of example, the mean permea-
bility to oxygen of a silicone rubber used for the appli-
cation in question is about 20,000 cm3/mm/m2/day/atm,
measured according to the ASTM-D1434 method,
whereas the permeability of a SEBS elastomer with
equivalent mechanical characteristics, measured ac-
cording to the ASTM-D1434 method, is lower than 4,000
cm3/mm/m2/day/atm (preferably about 3,500 cm3/mm/
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m2/day/atm). SEBS therefore allows permeability to be
reduced about five times with respect to silicone rubber,
from which it can be deduced that the amount of perme-
ated oxygen is five times less with an SEBS stopper than
with a silicone rubber stopper with the same geometric
shape. Again by way of example, it should be noted that
permeability to other gases also decreases. For exam-
ple, permeability to carbon dioxide (CO2) is of about
200,000 cm3/mm/m2/day/atm for the silicone rubber
and lower than 3,000 cm3/mm/m2/day/atm. (preferably
about 2,500 cm3/mm/m2/day/atm) for SEBS, entirely to
the advantage of the wine contained inside the barrel.
[0018] The following test was carried out at the De-
partment of Microbiological and Food Science and
Technology of the University of Agricultural Science of
Milan.
[0019] A series of glass tubes with an opening [whose
diameter is] equal to that of a barrique (45 mm) was
closed with stoppers in SEBS-type elastomeric material
and with traditional silicone rubber stoppers.
[0020] The tubes were fluxed with inert gas (nitrogen)
by means of a side opening and subsequently said side
opening was sealed with very high gas barrier material.
At set intervals, the amounts of oxygen that had migrat-
ed from the outside environment to the inside of the tube
through the closure were calculated by non-invasive
methods.
[0021] The tests were conducted on a statistically sig-
nificant number of samples and the results showed that
the permeability of the silicone rubber stoppers was, on
average, 7 to 10 times higher than that of the stoppers
according to the invention.
[0022] The duration of the test was 12 months; during
said time the rates of transfer of oxygen remained con-
stantly within the ratios mentioned above.
[0023] The above confirms the advantageous results
obtained with the closing device according to the inven-
tion.

Claims

1. A device for closing barrels comprising a closing
stopper made of plastic material, characterised in
that said plastic material is chosen among the ther-
moplastic elastomers.

2. A device according to claim 1, wherein said plastic
material belongs to the family of copolymers in
blocks of the styrene type and in particular styrene
- (ethylene-butene) - styrene.

3. A device according to claim 1 or 2, characterised
in that said plastic material has a mean permeabil-
ity to oxygen lower than 4,000 cm3/mm/m2/day/atm
calculated according to the method described in
standard ASTM-D1434.

4. A device according to claims 1 or 2, wherein said
plastic material has a mean permeability to carbon
dioxide (CO2) lower than 3,000 cm3/mm/m2/day/
atm calculated according to the method described
in standard ASTM-D1434.

5. A device according to any one of the preceding
claims, wherein said plastic material is used in a
mixture with olefinic type elastomers.

6. A device according to any one of the preceding
claims, wherein the hardness of said plastic mate-
rial is between 20 and 70 ShA.

7. A device according to any one of the preceding
claims, wherein said plastic material has a com-
pression set lower than 40% calculated at 23°C for
72 hours according to IS0815 standards.

8. A device according to any one of the preceding
claims, wherein said plastic material is of the ex-
panded type, with a density 10% lower than that of
said material unexpanded.

9. A device according to any one of the preceding
claims, wherein the application of said plastic ma-
terial does not require reticulating agents.

10. A device according to any one of the preceding
claims, wherein said stopper is frustoconical in
shape.
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