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Preparation of colloidal structure utilizing hydrogen bonding interaction

MINAMI, HIDETO

13,200,000

1:1
1:2

Supracolloidal structure (assembly)

We demonstrated that one-dimensional colloidal chain composed of Janus
particles utilizing hydrogen bonding interaction of steric stabilizers of the Janus particle. The
colloidal structure can be controlled by changing the surface area ratio of the Janus particles such

as dendritic and grafting colloidal structures. It was clarified that the distribution of the
association number was in a good agreement with the theoretical curve calculated from step-growth
polymerization theory. We also demonstrated preparation of colloidal structure using non-spherical
particles. We unexpectedly discovered a facile and novel approach to prepare monodisperse
polystyrene (PS) particles having a “ cylindrical” shape. Notably, unique adsorption behavior of
the cylindrical particles on an oil droplet was observed, in which the cylindrical particles
connected head to head to form a network (colloidal structure) that acted as a cage around the oil
droplet.
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Fig. 1 TEM images of ultrathin cross sections of
PS/PMMA composite particles (a) and PS/PMMA
Janus particles (b) stained with RuO,4 vapor.
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Fig. 2 Optical micrographs of Janus particles 1 (the volume of PS domain (Vps) = the
volume of PMMA domain (Veuma)) (2), mixture of Janus particles 1 and Janus particles 2
(Vps > Vpmwa) (b) and Janus particles 2 (c) in HCl aqueous solution at pH 3.0.
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Fig. 3 Scanning electron microscopy (SEM) photographs of PS spherical particles
before and after stirring in the (a) presence (b) and absence (c) of PVP in the aqueous
solution.



PSpyp

particles
PS
100
PSeaa
particles
PVP particles
PVP Fig. 4 SEM photographs of PS particles with different stabilizers after
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Fig. 5 Optical micrograph of cylindrical
PS particles adsorbing the interface
Fig. 5 between oil/water.



147 um PSS MMA

1.53 pm PS/IP(SMMA)
SARM
PVP 72h (Fig. 63)
(Fig. 6b)
Emulgen 911 SARM PVP
(Fig. 79)

(Fig. 7b)

Fig. 6 SEM images of PS/P(S-MMA) cylindrical particles 9 7 SEM images of PS/P(S-MMA) cylindrical
before (a) and after (b) removal of P(S-MMA) portion with Particles before (a) and after (b) removal of P(S-MMA)
e portion with acetic acid. These particles were prepared

acetic acid. These particles were prepared by SARM in th
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Fig. 8 SEM image of PSpyp disc-like particles (a) and optical micrographs (b, c)
of mixture of PSpyp disc-like particles and PSpaa spherical particles (b) or PSpaa
disc-like particles (c).
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Fig. 9 SEM images (a,b) of PSpyp disc-like particles (a) and silica particles after

PSevp  the extraction of PSpye disc-like particles with THF from PSpye/silica composite
particles (b) and confocal laser scanning microscopy (CLSM) image of mixture
of silica ring particles and PSpyp spherical particles (c).

(Fig. 9c)
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