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Why study water and ethanol ?

Wine is an hydroalcoholic solution of salified
organic acids, colouring compounds and aromas.

Vertical storage

Vapour phase contact

/ Other compounds
Ethanol 8.5-17% (m/V) -

Water 75-90% (m/V)

Horizontal storage

Liquid phase contact
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State of the Art: characterisation of the compressive behaviour of cork

Factors: cork origin, growth rate, density, porosity, anisotropy, temperature,
hydration state, ethanol, ageing
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Materials and methods
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QS: determination of the elastic modulus of cork
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PRL: relative variation of stored energy
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Scanning Electron Microscopy observations: natural cork

Reference (25°C, 53% RH)
Not compressed

No difference between
reference and aged samples
after 12 months of storage

Water vapour (25°C, 53% RH) Ethanol vapour (25°C)

compressed compressed g
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Conclusions

From Quasi-static
compression test

Elastic modulus

(instantaneous
mechanical response)

- From Progressive

Repeated Loading test

Relative variation of
storage energy

(mechanical response
over time)

Water Ethanol
Ageing

Water (AW ~ 15%)

0 %

Ethanol
(AW ~ 40%)

Ageing

Ethanol accelerated the mechanical
ageing of cork compared to water in
the same period of storage

Hypothesis: influence on the long-term performance of the
cork—bottleneck system (mechanical and barrier properties)
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Thanks for your attention
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