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= TSI ey, 3o Betal i As} stz oo Sldlth oo 7 Aol = AT &
dow gua 20| F5e 2= (rod) T A0}, 20cmx20em PET B2 7|7 o] v
Zulg] 7|9 PMMA H|=E 713 2 U3t & Efel HCP(hexagonal closed packing)’} =% F&HZ A
selelth. BoAn 571300] OE o] ALgH AWBAA] AL, Sepxo} 42D Bat SW of
Yz Hats Fofl FAEH= deTe 22 BHSYT. £ AGE Fa HEY HyAAL, §uf
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A A5k AER]l PR AWM A E 27] tiH] oF 20% H= FHARIL dUdFTol dFE = AX
S& sIssin 1 AT sEo] ApESE 38 we) uls) qitrela whes gugel el
(monolayer)& /e 4= o17] wiLol, FIEH AA 5 HAd Eor2 o] A4 &8 7ol =k

Abstract: Fabrication of monolayer is important method for enhancing physical and chemical characteristics
such as light shielding and antireflection while maintaining thin film properties. In previous studies,
monolayers were fabricated by various methods on small substrates, but processes were complicated and
difficult to form monolayers with large area. We used rod coating equipment with a small amount of coating
liquid to form a HCP (hexagonal closed packing) coating of PMMA beads on PET(poly(ethylene
terephthalate)) substrate with 20cmx20cm size. We observed that changes in morphologies of monolayers by
using the solvents with different boiling points and vapor pressures, by adapting surfactants on particles and
by applying plasma treatment on substrates. The coverage was increased by 20% by optimizing the coating
conditions including meniscus of beads, control of the attraction - repulsion forces and surface energy. This
result can potentially be applied to optical films and sensors because it is possible to make a uniform and
large-scale monolayer in a simple and rapid manner when it is compared to the methods in previous studies.
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Figure 1. Concept drawing of monolayer formations of
particles; (a) ordering, (b) packing, (c) hexagonal closed pack
(HCP).
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poly(methyl methacrylate) (PMMA) +£& A& AF&3}
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Table 1. Characteristics of various solvent by type

Non polar Chloroform Hexane
Boiling point (°C) 61 68
Vapor pressure
P B 213 176
Sp (dispersion) MMpay 17.8 14
Sp (polar) Mtapa- 3.1 (a]
S (hydrogen) vpa)- 5.7 o
Polar (Aprotic) Acetone THF
Boiling peoint (°C) 56 77
Vapor ressure
pcl-l’a g 20°C) = =y
Sp (dispersion) e 15.5 16.8
&p (polar) e 10.4 k]
Su (hydrogen) mes 7 8.0
Polar (protic) Methanol Ethanol
Boiling peint (°C) 62 79
Vapor pressure
Lol o4 130 59.5
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&p (polar) e 12.3 88
Sr (hydrogen) e 22.3 19.4
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Figure 2. Coverage distribution of PMMA beads according

to solvent polarity.
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Figure 4. SEM images of coating surface depending on
whether PMMA beads are modified by surfactants. (left :
%500, right : x1500) : (a) not modified PMMA beads, (b)
modified with cationic surfactant, (c) modified with anionic
surfactants.
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Figure 5. Surface images of PMMA beads modified by
different DTABr contents observed by optical microscope (a)
0 wt%, (b) 0.2 wt%, (c) 1.2 wt%, (d) 2.2 wt%, (e) 4.0 wt%,
(f) 8.0 wt%, (g) 12.5 wt%, (h) 16.0 wt.
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Figure 8. Variation of the coverage as a function of water
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Figure 9. Surface morphologies of PMMA beads on
various PET substrates according to plasma treatment
conditions observed by optical microscope. (a) on bare
PET, (b) on plasma treated PET by N,O Gas flow of 400
sccm, (¢) on plasma treated PET by line speed of 1.0
m/min, (d) on plasma treated PET by power of 2500W.
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Figure 10. Optical properties of PET films coated with
PMMA beads. (a) changes of parallel transmittance and haze
according to process conditions, (b) reflectance spectra
according to process conditions.
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