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o Motivation

® Desiccation of colloidal suspension drops appears in many
applications such as coatings (paints, ink printing, paving), colloidal
assembly/templating even biomedicine (diagnostics).

® Ring/stain formation of drying colloidal suspensions is mainly
ruled by contact line dynamics. Receding contact lines are
ubiquitous at evaporating drops but the time scale of the process is
extremely long.

® In this work, we measured low-rate dynamic contact angles using
a non-linear variation of drop volume in order to control the speed
of the receding contact line and further to emulate the first stages

of drop evaporation at shorter times.

Nanoparticle deposits formed at driven

contact lines X

Carmen Lucia Moraila-Martinez, Miguel Cabrerizo-Vilchez and Miguel Angel Rodriguez-Valverde

Biocolloid and Fluid Physics Group, Department of Applied Physics,
University of Granada, E-18071 Spain

9 Materials and Methods
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9 Results

Assisted drop evaporation
(distilled water)

Uniform motion of the contact line Particle characterization
(distilled water)

—0—PMMA —0— Si-12nm —O— Si-90nm

033 1w 120 11 e
0.30. 765 54 100 %
0.27 §, 7 / g
0z Lo £ 0 = const. £ E®
0.21 % % - Q§§§ I ‘g 60 %
50 2 @ 40 87
0.18 © < € 5
g g 8 g 20 %2173
0iE 8% : g §
012 © 46 0 o,
0 100 200 300 400 500 *® 030 035 0.40 0.45 050 0.55 Si-12 Si-90 PMMA 2 3 4 SH 6 7 8
Time(s) r_(cm) Time (s) r (em) Particles P
Morphology of the nanoparticle deposits
Assisted drop evaporation Uniform motion of the contact line
(nanoparticle drops pH=?) (nanoparticle drops pH=?) Optical microscopy AFM
: P DatsZoom 150.0 nm
~
80 Si-12nm @ =1.5% /
[ o Si-i2nm o Si-90nm o PMMA | [ o Sii2nm o si-90nm o PMMA | v /
80 80 = I
7 @ 0,=1% 2 0 HEURT e
g ﬁ 60
60 g 60 %
&9 o 50 <
© g 40
40 2 40 g
g o
* EY = @ "
20 O 5
05 06 0.7 08 09 1.0 0.6 0.7 0.8 0.9 1.0 04 05 06 0.7 08 0.9 1.0
o L rlr

J
0.0 1: Height 1.0 um

40x 40x

@ Conclusions

e The first stages of drop evaporation have been emulated at
shorter times.

e Stick-slip motion of receding nanoparticle drops is
controlled by the interplay between van der Waals and
electrostatic forces.

e The morphology of nanoparticle deposits is strongly
related with the behaviour of the receding contact line.
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