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Abstract



saturation level, the liquid domains may either take the form of isolated pendular rings, or

simply liquid bridges, formed between the spherical particles at the points of contact at smin <

s < 7 − 8%, or they may coalescence into more complex structures like trimers, pentamers





saturation regime only occurs over the surface elements of the grains. While general theoret-

ical analysis of wetting flows over rough surfaces is essentially incomplete, one can obtain an

estimate of the permeability coefficient on the basis of results f



front. In the case of PME, the small values of s̃ ≈ 0 at the front lead to the so called stagnation,

for which v ≈ 0 and waiting times occur before the front effectively starts moving [12]. This



(at t ≈ 100 min). The typical rate exponent of the second regime qp, before the front reaches

a ”stagnation point”, is found to be V (t) ∝ tqp , qTEHP
p = 0.80 ± 0.02, Fig. 5. A similar value

of qTCP
p = 0.785 ± 0.015 has been found in the case of spreading of another persistent liquid,

TCP, with somewhat different physical properties, noticeably the coefficient of surface tension

and the contact angles, pvs ≃ 8 × 10−5 Pa, σ = 42.5 ± 1 mN/m, µ ≃ 20 mPa · s, θs
1
≈ 30◦,

θr
1
≈ 20◦. As we will see further in the comparison, these values of qp agree very well with

the ones found in our numerical simulations of (5) in a three-dimensional case with parameters

s0
r, sF relevant to our experimental conditions (parameter D0 does not affect the rate exponent

and can only rescale time t). One needs to emphasise that in general the rate exponent is a

function of s0
r, sF





Figure 1: Illustration of the pendular ring regime at low levels of saturation.
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