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Enhanced contact flexibility from nanoparticles in capillary suspensions Anisotropic capillary suspensions

Capillary SIEpension WithoLENPS . Enclosed particles are filtered

based on min/max size,
circularity, smoothness, and
solidity

« Each particle on an individual
slice is detected, centroids
are tracked using z (slice)
with tolerance (memory)

L. Liu, J. Allard, E. Koos, J
Colloid Interface Sci 665,
643-654 (2024) Oil/ Bulk phase

(Hexamoll Dinch/ Cinnamon oil)

Z1 Z angle ¢

Glass rods MP, d=6 yum, AR =4 + 1
dyed with rhodamine B isothiocyanate
Py =15 %

Hydrophobici

Water/ Secondary liquid phase
Aqueous glycerol dyed with
PromoFluor488, @ . /P =0-5%
(P =0-0.75 %)

QOil/ Bulk phase

|

|

|

|

| .

|
(Hexamoll Dinch/ Dodecane) :

/T Y

projected angle 6

Undyed silica MP, 10 um
Pyp =20 %

Water/ Secondary liquid phase
Aqueous glycerol dyed with
PromoFluor 488, ... =1 %

« Eigenvectors of the detected 3d particles are calculated angles
« Z angle ¢ (tilts in gravitational direction) 0-90°

150 nm silica NP dyed with
rhodamine B isothiocyanate
O =1 % D, .. =0.01%

« X projected angle 9 (oriented) 0-180°
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Fingering instability during the dewetting of nanocapillary suspensions

Imaging from top glass

-,

| v 'y S -
~
\
.\ A 5
Nl | . |
. J b f
; 4 -
T " .I_,-" ¥
h, |
LY - ¥ -
v ;
= -
P = N <™ - e
- o . r - a
v, -/ =
-, g SN, \ ¥ ey
i i T
Ve < BN
- ™y
=M f { Y
. d \ ’
- .

Pure suspension '°m
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 Liquid Bridges suppress the fingering § fg | « Ethanol/Dodecane mixture + 10 pm silica microparticles mixed in a closed chamber
near the contact line o | | * Without NPs, ethanol condensates gradually at the MP contact region, then evaporates
 NPs further suppress fingerings at CL © 0 0 20 40 50 80 100 » With NPs, aggregated, interconnected ethanol networks appear immediately after mixing
« NPs favor central cavitation Radius (%) * NPs strongly shorten the interparticle distances - favors the phase separation
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