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We constructed a multiparticle layered organization of aromatic polyamides with rigid main chains
and flexible side chains by the Langmuir—-Blodgett (LB) technique, which resulted in a highly regular
arrangement along the c-axis. The particle arrangement was estimated by performing out-of-plane X-ray
diffraction (XRD) analysis and atomic force microscopic (AFM) observation. The results suggest that a
double-particle layered structure (Y-type) is formed by the LB technique, forming amphiphilic particles
at the air/water interface. Copolymers with highly hydrophobic carbazole contents and both
hydrogenated and fluorinated side-chains also formed a single-particle layer at the air/water interface
and exhibited multiparticle layers by a LB technique. Therefore, it is possible to control the formation of
single- and double-particle layered structure using these techniques. Further, it was found that
multiparticle layered organization of polymer nanospheres and polymer nanosheets could be formed
simultaneously with the same component material.
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Figure 1. (a) AFM image of single particle layer,
(b) step-wise multilavers and (¢)
out-of-plane  XRD  profile  of
multilayers of aromatic polyamides.
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Figure 2. AFM 1mages of (a) single particle layer and
(b) monolayer. Out-of-plane XRD profiles of
(c) multi-particle layers and (d) multilayers.
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Figure 3. Schematic illustration of
formation mechanism for
nanoparticles.
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Figure 4. UV-vis (dashed lines) and
fluorescence  spectrum  (solid
lines) of multi-particle layers of
aromatic polyamide (green) and
ternary copolymer (blue).
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