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Abstract: To realize the structural colors of silk with a white background, “core-shell” P(S-MAA) @
PDA microspheres were prepared by emulsion polymerization with black polydopamine (PDA) as the shell
and poly(styrene-methacrylic acid) (P(St-MAA)) colloidal microspheres as the core. and photonic crystals
with structural colors were constructed on silk substrates by vacuum-assisted filtration using them as the
structural units. The effect of dopamine (DA) dosage on the particle size and morphology of P(S-=-MAA)
(@PDA microspheres was investigated, the basic properties of P (St-MAA) (@ PDA microspheres were
analyzed, the effect of the thickness of the PDA layer on the photonic crystals with structural colors was
explored, and the effect of the P(St-MAA) @PDA photonic crystals with structure colors constructed on
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white silk were evaluated. The results showed that the particle size of P(St-MAA) @PDA microspheres
increased with the increase of DA dosage when the particle size of P (St-MAA) microspheres was
determined; the prepared P (St-MAA) @ PDA microspheres were uniformly distributed, with good
sphericity and monodispersity, and were suitable for the construction of photonic crystals with structural
colors; the P (St-MAA) @ PDA microspheres could show obvious and uniform photonic crystals with
structural colors on white silk when the thickness of PDA was controlled within the range of 3.5 nm and
9.0 nm; the structural colors were red-shifted with the increase of microspheres particle size; the photonic
crystals with structure colors constructed by P(St-MAA) (@PDA microspheres had excellent stability. This
study provides a theoretical basis for the construction of photonic crystals with structure colors on white
silk.

Key words: white silk; photonic crystals; structural color; polydopamine; core-shell structure
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