Korean Chem. Eng. Res., 51(5), 640-643 (2013)
http://dx.doi.org/10.9713/kcer.2013.51.5.640

OI4Zl - gy’

Az yeln slelzsla}
446-701 71% 84 7157 YQPu= 1732

2=

o13d 68 1Y #HF,

2013 7€ 1€ AL F, 20139 72 159 A

Quick Fabrication of Three Dimensional Colloidal Crystals and Their Applications

Su Jin Lee and Sang Hyuk Im’

Department of Chemical Engineering, Kyung Hee University, 1732 Deogyeong-daero, Giheung-gu, Yongin-si, Gyeonggi 446-701, Korea
(Received 11 June 2013; Received in revised form 1 July 2013; accepted 15 July 2013)

o
il

e ER FRolt ofdd folx Eo] S ¥

of
O}

1 7Aoo 7 ZY e FRo|E YRiEoe] & FHow

Holuke Al 51 oleld YAE 7ke] ARl ola Ar)zdo] Aolub Hu), FeliEldl YAe] 35 R
S7b 0k go} B 3R 91o] 33 FAE P Hek. B =RelA olefdt WS 2ol Y Al
T S F2E 7P fEU71% ol Aol oA, 3] Bel2Ell 2ol AHo] mow

AE T 7| RY 2 $AA F YEE 18kt 1507 A

A ZE|AE FRolt FAYL FeAER YAk

2] 9 Had AR P 28s] g QA Jelo] e HeEow ukehs FAEE A g nolth.

Abstract — On evaporation of water in polystyrene colloidal emulsion, the polystyrene colloidal particles are instantly
protruded on the surface of water and are self-assembled by capillary force among the protruded particles. At the same
time, the assembly of polystyrene colloidal particles is occurred on the surface of water owing to its lower effective den-
sity than water. Here we devised that the three-dimensional polystyrene colloidal crystals are quickly transferred onto the
glass substrate by constructing wettable confined geometry on the glass substrate. We also applied the three-dimen-
sional colloidal crystals to optical filters reflecting certain wavelength of light selectively by tuning the size of building

blocks and incident angle of light.
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o] A= o3 (convective assembly) [10] 2! 2] A7 174
o] g3lo] 1% 719t $loll A& FAJ3K= 171 Y5 (electrophoretic
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Fig. 1. Schematic illustration of (a) the quick formation of three-
dimensional colloidal crystals on air-water interface and (b)
finally deposited colloidal crystals on the glass substrate.
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Fig. 2. (a) Photographs of three-dimensional colloidal crystals fabricated by quick formation method; and SEM surface images of colloidal crys-

tals (b) 180 nm, (c) 270 nm, and (d) 350 nm.
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Fig. 3. Reflection spectra with incident angle of light in each (a) 180 nm,
(b) 270 nm, and (c) 350 nm polystyrene building block based
colloidal crystal film. Incident angle = 0, 20, 30 and 40°.
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