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Study on structural coloring mechanism of colloidal crystal films consisting of
cross-linked polymer microparticles
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Table 1. Used monomers. Group A, B, and C contains acrylic monomers with
chemical structure CH,=C(-R1)-COO-R2, and the structure for R1 and R2 are indicated.
In Group D, the chemical structure of monomer is indicated.

Code Name Abbr. R1 R2

Group A: Short alkyl chain

Al  methyl acrylate MA -H -CHs

A2 ethyl acrylate EA -H -CH2CH3
A3  butyl acrylate BA -H -(CH2)3CHs
A4 methyl methacrylate MMA -CHs -CHs

A5  butyl methacrylate BMA -CHsz -(CH2);CHs3

Group B: Long alkyl chain

B1 hexyl acrylate HA -H -(CH2)sCHs

B2 2-ethylhexyl acrylate EHA -H -CH2CH(C2Hs)-(CH2)3CHs
B3  hexyl methacrylate HMA -CH3z -(CH2)sCHs

B4  isobornyl acrylate IBXA -H -CioH17

Group C: Ether, alcohol, acid, and halogen

C1l 2-methoxyethyl acrylate MEA -H -CH2CH20CH3

C2  2-(2-ethoxyethoxy)ethyl acrylate EEEA -H -(CH2CH20)2-OCH2CHjs
C3 glycidyl methacrylate GMA -CHs -CH2-C2H30

C4  hydroxyethyl acrylate HEA -H -CH,CH,0OH

C5 hydroxyethyl methacrylate HEMA -CHs -CH2CH:0H

C6  2-carboxyethyl acrylate BCEA -H -CH2CH.COOH

C7  2-chloroethyl acrylate CEA -H -CH2CHCI

Group D: Others
D1  N,N-dimethyl acrylamide DMA CH,=CH-CO-N(CHz)2
D2 styrene St CH2=CH-CgHs
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Table 2. Visual image of the colloidal
crystal film after polymerization of the
swollen monomer.  Solubility parameter
and refractive index values for the
corresponding polymer are also listed.

Abbr.  Visual image SP n
/(MPa)*?

MA Transparent 2151 1494

EA Colored 20.46 1.467
BA Colored 19.32 1.458
MMA Colored 20.64 1.483
BMA  Transparent 19.08 1.489
HA Turbid 18.70 1.463
EHA  Turbid 18.09 1.467

HMA  Transparent 18.76  1.490
IBXA ---

MEA Colored 21.05 1.468
EEEA Colored 20.35 1.467
GMA Colored 24.65 1.507
HEA  Colored 28.92 1.482
HEMA Turbid 27.11 1512
BCEA ---
CEA  Colored 22.94 1.505
DMA Colored 2405 1512
St Turbid 20.62 1.592
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Fig. 2. Relationship between SP and n
values after polymerization of the matrix
polymer. Colored, transparent, and
turbid samples are indicated by @, O,
and A, respectively.
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Fig. 3. AFM images of
colloidal crystal elastomers
after polymerization of (a) EA
(colored) , (b) HA (turbid), (c)
MA (transparent), and (d)
HMA (transparent).
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