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Abstract

Polystyrene (PS) microsphere with controlled particle size ranging from 485 nm to 660 nm was
synthesized by emulsifier-free emulsion polymerization. The synthesized PS microspheres have
uniform size with narrow size distribution and are negatively surface charged. High monodisper-
sity of microspheres allows them self-assemble to form 2D or 3D ordered opal structure. We ana-
lyzed the opal and inverse opal structural photonic crystals obtained by vertical deposition and
centrifugal sedimentation. The photonic crystals in opal structure and inverse opal structure ob-
tained by the vertical deposition method are hexagonal packed lattice. Although the photonic
crystals obtained by this way are film-like materials in relatively small quantity and the prepara-
tion is time consuming, the formed materials have high degree of order in structure with fewer
defects and thus it is suitable for applications requiring high ordered structural requirements.
The photonic crystals of opal structure and inverse opal structure obtained by centrifugal sedi-
mentation have a variety of arrangement structures. They are poorly ordered and contain more
defects. However, a large area of photonic crystal material can be obtained by this method and the
preparation cycle is short, and thus this method is suitable for the fabrication of load materials in
bulk amount but with less demanding on the structure.
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TN, B KFRE I ORFER RACTE —Fh BN RS . PS RORAE BRI K LB DU, FRIE I K 5
B, BT T HAEHEEIA N PS A A ST AR, BOUIRE A FEAEUN 50 ml BRSO A I
40 ml iR H0N 0.2 wiolr) PS TR, KB O BT E 0NN, B 8018 PS I A sk i T A
1R BB L . PS TUERFLIKAE 3000 rpm/min (%68 NS0 2 h, BSOS HEH FEZER B, Kt
VEVE T 60°CHIETHTFEMN 24 h Bt HoK 7y, [FEFEA S EAGHSZEE T PS & A A 46T k.

TEAS S 35 A2 R B BT 33 R A 1E BRI (I H2S04(98%) 5 H,0, 1A (30%) T4 IR AAFAEL 7:3 A1
Ve iR 24 h 34T 1SR KAE R AL . BRI JE i AR AK . ToAK Sl HEAiK . ToK SRR AR
Vs 20 min, fJa BT K B IRAT 45 o B3 TEAEFH IS, S6 25 85 1K b v R Ja FH ST [18]
2.2.3. REBAGHNRFRIENTIE

DL PS B A S HDET EA NIRAR, I =BT Sio, RE FI A S TR . B SR IR ARk
BIF BT REA B A AL 6T AR R, FLIRAERAR 1Y) [0 BR 78 A5 & i o IR RO A4, A
[k, G R be % BRI YR PS.

)



L

%

Table 1. Formulation for different samples of emulsion-free polymerization
# 1 ERIRRETEHERNGRESE

FEG RS St/g HEMA/g KPS/g NaCl/g
1# 10 0.1 0.05 0.05
21t 16 0.5 0.05 0.1
3t 16 0.1 0.1 0.1
4 16 0.1 0.05 0.1
5t 16 0.1 0.05 0.05
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Table 2. Diameter and Zeta Potential of PS spheres synthesized by emulsifier-free polymerization
=2 KEBIGREESBEIR PS MIKAIRIZI Zeta AL

P75 Hi4%(nm) PDI Zeta Potential (mV)
1# 485 0.066 -32.10
2# 519 0.052 —29.69
3 589 0.070 —29.75
A# 627 0.065 —39.36
5# 660 0.041 —29.37
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Figure 1. SEM images of PS spheres synthesized by emulsifier-free polymerization
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Figure 2. Pictures of opal structural photonic crystals obtained by
vertical deposition and centrifugal sedimentation
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Figure 3. SEM images of opal structural photonic crystals obtained by vertical depo-
sition
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Figure 4. SEM images of opal structural photonic crystals obtained by centrifugal
sedimentation
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Figure 5. SEM images of inverse opal structural photonic crystals obtained by ver-
tical deposition template
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Figure 6. SEM images of inverse opal structural photonic crystals obtained by cen-
trifugal sedimentation template
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