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Giving adaptivity to materials is one of the promising directions in materials science. Applying
the jamming concept is effective for materials to have adaptivity. Jamming is a phase transition
of granules between fluid-like plasticity or solid-like rigidity that does not rely on temperature
changes, as in ordinary materials, but instead is controlled by packing fraction. Here, hydrophobic
particles are capillary trapped at the liquid—air interface, and their packing fraction is controlled
to induce interfacial jamming. It is found that the shape and rheology of liquid droplets are tunable
with the packing behavior of the interfacially adsorbed particles. By controlling the packing
density of the hydrophobic particles, the droplets instantly change their macroscopic behavior
from a liquid-like wettable state to an
elastic solid-state (liquid marble) with
tunable shapes. Moreover, owing to the
discreteness and reconfigurability of the
packed particles, the solid-state droplets
keep the surface fluidity different from
bulk solid shells. This property may be
suitable for smart materials with adaptive
mechanical properties. In this paper, the
soft material characters and the transition
by interfacial jamming, related functions,
and the potential developments are
explored.
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Figure 1. Jamming transition of the granules

in a plastic bag.
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Figure 2. Jamming transition of hydrophobic

particles at liquid—air interface.

Figure 3 T, AR 2 EFED - K4 £ T,

RO RSB/ R, K2y v
TERDHIE TR A BRIARICEA LT D8k 7238
RN, ARG EEEDICIYEDREE

Acc. Mater. Surf. Res. 2022, Vol.7 No.2, 77-82.

https://www.hyomen.org

B/ NTTDINTERIRICETE T 2133 Th D3,
DAL TN TOEFERHIBRS AL, WO eIk
TRELILLEEZ 20D, ITFEO#HE TIX, K
PR T3 KO R HBAZ O 7T — 2 R
BARKMEORNATE T L — e AW T Fy R~ —
TNOFRERES DL LTI LTz, FT-,
Li HOMFFE " IR F O I 7 hHliE 52
TR AR OISR BN S DHZ LT
LTz, ZRHDORFFEIX S CORLF D5
DN DO IR K& 72 B2 R 3282 R L
T2,

Figure 3. Shaped liquid droplets formed by
decreasing the inner liquid volume of the

liquid marbles.
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Figure 4. Liquid marble kinetic stability
whether it keeps its shape (green circles) or
wets the substrate (purple triangles) as a
function of initial volume Qo and total volume
Q. Reprinted with permission from Ref. 7.
Copyright 2020, WILEY-VCH.
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Figure 5. (Top) High-speed bottom-view
images of liquid marbles with varying
volumes on a glass substrate. (Bottom)

Schematic of interfacial wetting transitions.

Reproduced with permission from Ref. 7.
Copyright 2020, WILEY-VCH.
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Figure 6. (Top) High-speed bottom-view
images of liquid marbles with varying
volumes on a superhydrophobic substrate.
(Bottom) Schematic of interfacial wetting
transitions. Reproduced with permission from
Ref. 7. Copyright 2020, WILEY-VCH.
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Figure 7. Switch between the stable
(jammed) and active (unjammed) states of
the droplets in situ by increasing/decreasing
the volume of the inner liquid droplet on the
superhydrophobic surface. Schematic and
photographic images of two droplets with
different jamming state combinations in
contact with each other on superhydrophobic
surfaces. We confirmed whether the two
contacting droplets coalesced or not. Scale
bar: 5 mm. Reprinted with permission from
Ref. 8. Copyright 2021, WILEY-VCH.
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Figure 8. Flexible patterning of functional

Diameter = 5 mm

particles on droplet surfaces enabled the
design of multi-faced liquid marbles: the 2-
faced to 6-faced patterned liquid marbles.
Scale bar: 5 mm. Reprinted with permission
from Ref. 8. Copyright 2021, WILEY-VCH.
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