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Fig. 1 The structural scheme of the core-shell

latex sphere of P(St-AM)
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Fig. 2 The TEM images of core-shell latex spheres of
P(St-AM) with diameters of 217 nm (a) and 255 nm (b)
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Fig. 3 IR spectra of P(St-AM) , PS and PAM
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Fig. 4 The top view SEM images of photonic crystals prepared by core-shell microspheres of P(St-AM) with diameters of 195 nm (a), 217

nm (b), 234 nm (c¢) and 255 nm (d), respectively; and their corresponding cross-section SEM images (a’), (b’), (c¢’) and (d")
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Fig. 5 The reflectance (a) and transmittance (b) spectra of photonic crystals prepared by core-shell microspheres of P ( St-AM ) with

diameters of 195, 217, 234 and 255 nm
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FABRICATION OF CORE-SHELL POLYMER MICROSPHERES OF P(St-AM)
AND THE CORRESPONDING PHOTONIC CRYSTALS FILMS

Yu-qi Zhang, Rong-yan Ma, Qing-bo Wei, Yan-wei Song, Qiao Wang
( College of Chemistry and Chemical Engineering, Yan’ an University, Yan’ an, Shaanxi 716000 )

Abstract The functional core-shell poly ( styrene-acrylamide ) latex microspheres with different diameters
were prepared by one-step emulsion polymerization method by adjusting the dosage of the initiator. The core-
shell structures and the diameters of latex microspheres were characterized by transmission electron
microscope. The diameters of the as-prepared microspheres were 195,217,234 and 255 nm,respectively. The
chemical composition of the microspheres was characterized by IR spectra, which testified that the polystyrene
was wrapped by polyacrylamide successfully. The photonic crystals films of the as-prepared core-shell
microspheres were fabricated by vertical deposition self-assembly method. The morphology of the as-prepared
photonic crystals films were characterized by scanning electron microscope. The photonic stopbands were
measured by reflectance and transmittance spectra. The results demonstrate that the polymer microspheres are
in a face-centered cubic arrangement with a close-packed plane (111) oriented parallel to the substrate, and
the stopbands of the photonic crystals can be varied when the diameters of the microspheres are different. In
this work , photonic crystals films with different stopbands were obtained, and the stopbands occurred at 473,
515,574 and 630 nm, respectively. The corresponding colors of the films were blue, green, yellow and red,
respectively. It is very important for the development and application of photonic crystals.

Keywords Emulsion polymerization, Core-shell stucture, Polymer microspheres, Vertical deposition self-

assembly, Photonic crystals



