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Abstract: The condensation of water on a transparent surface can lead to many problems in our daily life. In this study,
we developed a transparent and durable super-hydrophilic polymer coating on a hydrophobic PE film surface. The super-
hydrophilic polymer of a functionalized tertiary amine was connected intensely to the PE substrate through a middle
epoxy emulsion coating layer. Further, it was confirmed that the epoxy/tertiary amine bond coating film exhibited excel-
lent super-hydrophilicity with high washing durability, comparable only with those of the cationic polymer coating layer.
The developed coated materials are expected to have various industrial applications, including as anti-fogging and anti-
dripping agents used in transparent materials.

Keywords: super-hydrophilic, anti-fogging, anti-dripping, ring-opening, greenhouse.
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Figure 1. (a) Structure of the epoxy functional core-shell nanoparticle used in the emulsion coating solution; (b) chemical structure of the
super-hydrophilic copolymer (SHP); (c) epoxy/tertiary amine ring opening reaction; (d) schematic representation of the emulsion and SHP

coating process.
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Table 1. Monomer Feed of the SHP Polymers with Various
MTAC Contents and Molecular Weights and 7,

Sample Monomer ratio (mol%) M, PDI T,
MTAC DMAEMA (g/mol)  (MJ/M,)  (°C)

MO 0 100 18580 23 21

M25 25 75 20420 2.5 20

M50 50 50 19740 2.6 18

M75 75 25 21860 2.4 19

M100 100 0 22570 2.7 18
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Figure 2. ATR-FTIR spectra of the monomers: (a) DMAEMA; (b)
GMA; (c) DMAEMA and GMA reactant at 60 °C, 30 min.
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Figure 3. '"H NMR spectra (DMSO-d6, 300 MHz) of the monomers
and ring-opening reaction result.
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Figure S. (a) UV-vis transmittance spectra of PE film and various
coatings; (b) DLS particle size distribution of emulsion coating.
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Figure 6. FE-SEM images of coatings surface: (a) neat PE; (b)
emulsion coating; (c) SHP coating; (d) SHP coating after washing
with water.

I35 frAke Feprt g8 1

=M 3EoO| '} a2 sg 2N, SHP 2 &}
MTAC®] ol up= 5248 FRlsk] st H3%
7+s 245t} % d PE RS Eqﬂl A2t A Al &
Hol] .COOHY} -OH7]¢} Ei 28447171 B3= Fefol
100° F-2o2 4#3] PEQ] HEFZ o] Yol a3& UEl

S olEB
37] Slatel & Aol A W4y THELS B4 A
7)ol PE QE7bT} HolH e 23044 TA7A wo]

7Fsd-S Bt Figure 7(a)= MTACS] $hgol w2
HE2e Wk a2 yehd Zlolth. MTACTt S71¢
o] mt 21gdo] Srtel FE7te] YA Hashe A
< SRISHATE MTACE 4%} ol 7]ol] oaf ol 2-8-7]
£ 7L 3le] Bl tigk zlspdo] S-ate] oy ojof &

01:011*1 ARgo] H3 9tk DMAEMAE L9} pHell wat
LCST(low critical solubility temperature) 322 7= &
b A2 LCST o8] =X+ 1_3!:/‘3 < Yehi= A
o2 dEA Tk AN 2 AP A pH 79 &

0° H—EL«] HqEE

FrE ARSIeH Mo Al 5e] 45 4

Uehd S elaitt. SHP 2952 WEes g9lsly] ¢
dlo] IYSE B2 o] Wl Fo) HE2te] sk gelsl

oh 2 A3 MOFE M757hA1 8] A 88] 79 &0l Aol |l
Tl 7128 IA-H FAHA Ae8E 7 JE54 &=
3 2~6° A= S7lshs Zle SARlskith W, MTACE T
A E M100 A1 59] 45 EZ Aol 79 Figure 7(b)e}
7Vo] 21448 Al sle] ;giz]-o] 7129 PESJr AL = =1
T3 M100 A 5= 47} ol Z4%71 = 7L 3le]
g ZYF U OHEAV]Q} 5 @ TRt o=
el o8 AW F flell sihikge] flo] EjHor A%
B FHE g7 =0l =m0k Aes € As 75T o

oo s = ] A& grls}] —r]o]—O:] Figure 87} 7]

WA = I fElet 2108 FAT 5 ke oo & SHP Z¥Z 9 EZ AoUl7] A F9] THS ATR =9
21 A9 PE= g&EZbo] 70°2 27438 w3t 3 FTIR 4S8 319tk M75 AlE= 33000m'19] MTAC 3=
A|RE, o3 st AP HHS FEC] B9 FAo] 419 o] 9} 28213} 2769 cm™'e] DMAEMAS] 327} S22 A v
Z Q&) o 2FAE Aol Agto] D 4 U o] E A EPES & 4 3o B2 Ao Wl AE E3 fARRE 93 E
| B Coated polymer |
(@) |F—— after Washing (b)
| Meat PE
' I =
60 7 3
1 %)
' o 12¢ 40
e 50
— | il E
[+ - R — —
S 40 \
2 41 : P
v 30
= &
E > 3
© 10 s w 64°

25 50 75
MTAC contents (wt%)

100

=
>

}

Figure 7. (a) Contact angle versus MTAC contents for the SHP coating (orange line) and after washing with water (blue line); (b) image of

the water drop on the M75 and M100 coated surfaces.
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