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THE COIL-STRETCH TRANSITION ABSTRACT THINNING AND DROP DETACHMENT

At rest, a polymer chain tends to take the Many natural or industrial flows involve the breakup of liquids into Depending on the state of the chains, the

shape of a coil since it maximizes its entropy. droplets, and many of these liquids contain polymers or suspended thinning of a polymer solution may follow
However, in a flow with a strong velocity grains. At low scales and high strain, the flow reveals the two distinct dynamics. In the coiled state,

gradient the free energy minimum composition of the liquid, since the components may deform, polymer chains act like rigid beads and

corresponds to the unwinding and : - increase the fluid viscosity although the flow
stretching the chain. For a critical value of gtrgg;“tzﬁé Toeirﬁ)?{\?})?cf' sgfj'rgg(sj épgg}%%grzg%%ézi.u:o!ﬁg% l/r\]/:thchs;c remains Newtonian. In the stretched state,

the local rate of strain occurs the coil-stretch fransition between the well-known Newtonian and viscoelastic their elasticity becomes relevant and the

transition. regimes follows a universal dynamic, linked to the coil-stretch flow becomes viscoelastic.
transition. Then, we add spherical particles (diameter 20-250um) to ,
the solution. Their presence increases the local strain rate felt by the . (mm)
polymer and so enhances the coil-stretch transition. This experiment NTRANSITION
/ <ol SURBUEA \ enables the measure of the amplification of strain in the fluid phase :
P of a granular suspension; we perform these measurements for '
monodisperse and bidisperse suspensions.
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PINCH-OFF OF A DROP OF POLYMER SOLUTION ADDING PARTICLES TO THE POLYMER SOLUTION

Drop of a mixture of water (75%) and glycerol (25%) in which polyethylene oxide (M =300 kg/mol) The same solution as on the left, adding 140um-big polystyrene beads at volume fraction 40%.

has been dissolved at weight fraction 1%. The nozzle is 2.75mm-wide.
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UNIVERSAL TRANSITION TO THE VISCOELASTIC REGIME" STRAIN RATE AMPLIFICATION BY DISPERSED PARTICLES ™

We follow the thinning dynamics h(t) for solutions of polyethylene oxide in

water-glycerol mixtures. We vary the molar mass (300 or 4000 kg/mol), the We add polystyrene beads (diameter 20-250um) to the polymer

solution. In the Newtonian regime, adding solid particles slows

concentration ¢, the glycerol weight percentage and the nozzle diameter h,. down the thinning: the suspension behaves exactly like an
h(t)/ho h(t)/h equivalent fluid of identitcal viscosity. In the viscoelastic regime,
10° ¢ IO 10° 0 particles have no effect on the relaxation time, likely because the
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From h(t) we compute the local strain rate at the thinnest point of the neck: T o
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0.27 .. 0.2} sizes). The caging of small particles, if they are small enough, by the
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We show that the strain rate dynamics at the transition is universal. 1.2 " 0.4
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