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Experimental observations [1, 2] on the drying of polymer solution films under conditions of con-
trolled evaporation of the volatile solvent are analyzed. The physicochemical and transport properties
of the solutions are strongly dependent on polymer concentration, most notably the solution viscosity
which increases by several orders of magnitude over the course of the experiments. Over a range of
conditions, namely for relatively, yet not overly, small initial film thicknesses and evaporation rates, the
dynamics is dominated by solutocapillary driving forces and wrinkling of the films takes place during a
final stage. During this stage the interfacial polymer concentration approaches a certain threshold mark-
ing a significant reduction in the evaporation rate and the cessation of fluid motion. It has been observed
qualitatively that the final dried films are accordingly patterned. The objective of the study is to find out
the involved mechanisms for the selection of wavelengths and pattern amplitudes, through in-situ ob-
servation of the free surface deformation during drying (see FIG. 1) and through numerical simulations.
Numerical simulations of the solutocapillary phenomena are performed taking into account the variabil-
ity of the transport properties and the deformation of the film interface [3]. The simulations suggest that
at relatively low Marangoni numbers the mechanism of Overdiep [4] may be responsible for the final
film wrinkling, whereas at sufficiently high Marangoni numbers the fine cellular structure of the Pearson
mechanism dominates [5, 6] but interfacial deformation is inhibited by strong capillary pressure forces.
Yet, this mechanism results in nonuniform distribution of the solute along the thin film. Hence, the nu-
merical simulations corroborate the analysis of the experimental observations in the suggestion that the
cellular instability is responsible for the uneven distribution of the solute and for the uneven profile of
the dried polymeric deposit.

FIG. 1. Visualisation of the free surface deformation us-
ing a Schlieren method [7, 8]. Image corresponding to
the end of drying for a PIB/toluene solution, with initial
conditions h0 = 1.1mm, ΦP0 = 0.05 ∆ hmax (red to dark
blue colors)∼ 40 µm.
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