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Quick Preparation of Photonic Crystal Structural Color by Ink-jet Printing

XIN Zhi-ging', ZHANG Min', LI Xiu', XU Yan-fang', LI Feng-yu®, LI Lu-hai'
(1.Beijing Institute of Graphic Communication, Beijing 102600, China;
2.Institute of Chemistry, Chinese Academy of Sciences, Beijing 100089, China)

ABSTRACT: The work aims to study the method and proper conditions of quick preparation of structural color of pho-
tonic crystal on the glass substrate. This could be acquired by combining ink-jet printing polystyrene microsphere (PS)
emulsion and self-assembly of drops. First, PS emulsion was prepared by emulsion polymerization. Second, emulsion was
prepared as proper ink-jet ink and some printing conditions (including the wetting and temperature of substrate and
printed times) were optimized to regularly array PS particles. Finally, the printing structural colors were represented with
fiber optic spectrometer and colorimeter. With the moisturizer composed of 10%PS ink and 30% ethylene glycol, the
structural color could be rapidly prepared by only one-time printing when the substrate was at 45 C. The main reflection
peak of curve was at 400 nm, the corresponding reflectivity was 83%, and the LCH was respectively 38.55, 25.16 and
272.8. Structural color can be quickly achieved via one-time printing of PS emulsion, and the disadvantages of traditional
time-/material-consuming vertical deposition method were overcome. The preparation of structural color is featured by
the such advantages as simplicity, unique coloration and excellent ageing resistance and it can be applied in packaging,
anti-counterfeiting and other fields.
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Fig.1 SEM images and size distribution of prepared PS par-
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Fig.2 Ink-jet printing and self-assembly
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Fig.7 Spectral reflection curve of printed PS one time

FIFHFLRCR A 04 T PS Ok FLI, it %
V5 790 208 ) B 5 A 10% 4 BB OK , SR SR I 8B 4T
EpRYTr ik, il PEHIATEN AR . BRIRE, Bk
FTEDRI Al 7E g B HE e LA RE 4 o, x4t
AT T BIE R AR, UER T S5 @ i e R
A ZUATENAUR R TR T 4 AR T (sl
Hlgs TR ORCR, T ELRER TR AU o SR
IR el @, AR I AR R RO BURE . JeRt
ki, nTHIT A, Bl B SRAT, feitsk e
B Il Fr) 2 JE

S 30k

(1] K, =246, K& SLrMikmssim e, Jisest
kHE K., 2010, 7(5): 39—44.

ZHANG Ke-qin, YUAN Wei, ZHANG Ao. Structural
Color of Photonic Crystal[J]. Functional Materials In-
formation, 2010, 7(5): 39—44.

[2]1 WHE, WA, EWERE, & BELECT IR

# B AL BrR R[], 22253k, 2004, 62(20):
2089—2092.
TAN Yong, YANG Ke-jing, CAO Yue-xia, et al. Fabri-
cation of Polystyrene and Its Sensing Application to a
Photonic Structure[J]. Acta Chimica Sinica, 2004,
62(20): 2089—2092.

3]  whlE&, P R AT SRR R R T].
127, 2009, 72(4): 307—312.

HAN Guo-zhi, SUN Li-guo. Advance in Inverse Opal
Photonic Structure[J]. Chemistry Bulletin, 2009, 72(4):
307—312.

[4] LIU Y, QIN F, WEI Z Y, et al. 10 fs Ultrafast
All-optical Switching in Polystyrene Nonlinear Pho-
tonic Crystals[J]. Apply Physics Letter, 2009, 95(13):
131—116.

[5] XUY, SUNH B, YE ]Y, et al. Fabrication and Direct
Transmission

Measurement of High-aspect-ratio

Two-dimensional Silicon-based Photonic Crystal
Chips[J]. Journal of the Optical Society of America B:
Optical Physics, 2001, 18(8): 1084—1091.

[6]  bR¥G. (RHTOR AR LIRO6 T SR h] & S rERE
FED]. Kik: KEH T R, 2014,
LIN Tao. Preparation and Properties of Polystyrene
Photonic Crystal with Enhanced Color[D]. Dalian: Da-
lian University of Technology, 2014.

(71 B, AR, R, % RELEOLT RIRSH

il g B HCPERERIFZET]. BV R 224k, 2015



B38E HSH

o TR AT B ) A O 1 R RS - 215 -

[10]

33(1): 51—56.

WANG Fen, GOU Zi-juan, ZHU lJian-fen, et al. Prepa-
ration and Properties of Polystyrene Photonic Crystal
Structural Color[J]. Journal of Shanxi University of
Science & Technology, 2015, 33(1): 51—56.

XING H, LI J, GUO 1J, et al. Bio-inspired Ther-
mal-responsive Inverse Opal Films with Dual Structural
Colors Based on Liquid Crystal Elastomer[J]. Journal of
Materials Chemistry C, 2015, 3(17): 4424 —4430.
ZHENG H, LEE I, RUBNER M F, et al. Two Compo-
nent Particle Arrays on Patterned Polyelectrolyte Mul-
tilayer Templates[J]. Advanced Materials, 2002, 14(8):
569—572.

FAN F. Assembly of Colloidal Particles by Evaporation
on Surfaces with Patterned Hydrophobicity[J]. Lang-
muir, 2004, 20(8): 3062—3067.

SUH K Y, KHADEMHOSSEINI A, ENG G, et al. Sin-
gle Nanocrystal Arrays on Patterned Poly(Ethylene

[12]

[13]

[15]

Glycol) Copolymer Microstructures Using Selective
Wetting and Drying[J]. Langmuir, 2004, 20(15): 60—
80.

XIE Z, LI L, LIU P, et al. Self-Assembled Coffee-Ring
Colloidal Crystals for Structurally Colored Contact
Lenses[J]. Small, 2015(11): 926—930.

PARK J, MOON J, SHIN H, et al. Direct-write Fabri-
cation of Colloidal Photonic Crystal Microarrays by
Ink-jet Printing[J]. Journal of Colloid and Interface
Science, 2006, 298(2): 713—719.

CUI L, LI Y, WANG J, et al. Fabrication of Large-area
Patterned Photonic Crystals by Ink-jet Printing[J]. Journal
Material Chemistry, 2009, 19(31): 5499—5502.

WANG L, WANG J, HUANG Y, et al. Inkjet Printed
Colloidal Photonic Crystal Microdot with Fast Re-
Induced by Hydrophobic
Poly(N-isopropyl Acrylamide)[J]. Journal of Material
Chemistry, 2012, 22(40): 21405—21411.

sponse Transition of



