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Droplet Deposition on a Solid Surface
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A simple lab (or office) experiment
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. A drop ofcoffee

Deegan et al.

Dried deposit obtained on solid surface

Winerist.com

Table top/Substrate
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Substrate

Substrate

First explained by Deegaret al., Nature, 1997

C Is formation of ring universal to such systems?
C If not, can we control the deposition of particles by leveraging complex and
coupled transport phenomena inside the evaporating droplet?
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Motivation: Colloidal deposits

Micro- /Nanoparticles
(colloidal particles)

Initial wetted diameter

2 mm

(a) Ring like pattern (Sommeret al, 2004)

(b) Central bump (Bhardwaj et al., 2009)

(c) Multiple ring patterns (Bhardwaj, unpublished)
(d) Fingering at wetting line (Bhardwaj, unpublished)
(e) Uniform deposition pattern (Sommer 2004)

() Hexagonal cells Truskett and Stebe 2003)

4/25



'10pm SAIFIITB 1/3/2017
Image taken by NPatil 10.0kV SEI SEM WD 15.1mm 5:52:29




Technical applications of the deposits

Negative Test Positive Test

Bioassays, inkjet printing, particles sorting, colloidal crystals for photonics

Water-based ink Mixed solvent ink

Park and Moon, Langmuir, 2006

Biosensors
Trantum et al., 2014

Biomarkers
Blosseyand Bosio, 2002

Cuk et al., App. Phys. Lett. 2000

10 pm

Photonic colloidal crystals,
Jiang group, Univ. Florida
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Dried droplets of blood

Biomarkers Forensics
(BPA)
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Brutin et al, 2011
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Motivation: Dewetted surfaces

C Selfcleaningantifouling,anti-icing, lowdrag surfaces

Droplet
Seltcleaning
Microtexture
Substrate . . . . . .
Dewetting Scientific American, 2008
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