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The aim of the following document is to demonstrate
that the transport of air through PDMS is stronger than
through liquid water at room conditions. In order to do
so, we will calculate the relative permeability of oxygen
through PDMS and an equivalent permeability through
liquid water using its diffusivity and Henry’s law. At the
end of the document we will discuss the differences for
the case of nitrogen and hydrogen.

Permeability data is normally found in the literature in
the non-SI unit Barrer, which can be transformed using
the following expression:
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We make use of the permeability data from Merkel et
al. [1], which yields:
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We can define an equivalent permeability for oxygen
in water as the following:
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Where D©2

weter 15 the diffusivity of oxygen in water, and

Kv(a.jter is Henry’s constant for oxygen in water. This ex-
pression can be easily obtained by calculating the volume

of gas transferred through the liquid using Fick’s type of

transport and using Henry’s law to express it in terms of
partial pressures instead of concentrations.

Using the values taken from reference [2] and using the
transformation in equation 1, we obtain:
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The result is that oxygen is transferred through PDMS
one order of magnitude more efficiently than through wa-
ter at the same conditions. No significant differences are
found for hydrogen and nitrogen. The values of the dif-
ferent constants are:
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FIG. 1. This plot shows in detail the tendency towards the V ~ 3/2 scaling of bubble volume with time for growing bubbles’.
Note that such scaling would be expected for spherical bubbles growing in an homogeneous medium. The bubble’s volume is
normalized with the “pit” (blind channel) volume V. In all experiments the initial state is V/Vpi = 1, and the growth tends
to the mentioned scaling at larger time scales. Also note that the frame-rate-ratio is 0.2 frames per second.



Calculation of the area of PDMS exposed to the bubble: A,

(See equation 7 in main text)
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