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Abstract: A series of polymers (P1~P5) with different monomer ratios were synthesized from methyl
methacrylate (MMA), 2-hydroxyethyl methacrylate (HEMA), stearyl methacrylates (SMA),
3-(acryloyloxy)propyltrimethoxysilane (AC-76) and 2-(perfluorooctyl)ethyl methacrylate (FOEMA),
characterized by FTIR and "HNMR, and then used to construct weather-resistant self-cleaning coatings.
The influence of FOEMA and SMA mass fractions on the transmittance and hydrophobicity of coating
were investigated by UV-Vis spectrophotometer and contact angle measuring instrument. The coating
obtained was analyzed for properties of the accelerated aging, droplet slippage, graffiti and friction,
and the performance of the coating applied on high-speed railway carriages was further investigated.
When the mass fraction of SMA and FOEMA were 10% and 15% (based on the total mass of the
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reaction system, the same below) respectively, the prepared coating P3 exhibited the maximum

transmittance of 98.6% and water contact angle of 105.3° as well as excellent weather resistance. After

5000 h of accelerated aging, the coating showed little change in the gloss retention and hydrophobicity.

Furthermore, the coating P3 displayed excellent performance in antifouling, self-cleaning and

mechanical stability, with the water contact angle still greater than 95° after 100 times of friction under

900 g pressure. In addition, the train carriages coated with the P3 exhibited significant efficiency in

self-cleaning of the actual pollutants.

Key words: self-cleaning coating; weather resistance; antifouling effect; low surface energy; high-speed

railway; acrylic series chemicals
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Table I Raw material formula of polymerization reaction
JE R P1 P2 P3 P4 P5
Ww(MMA)/% 5 5 5 5 5
w(HEMA)/% 10 10 10 10 10
w(SMA)/% 0 5 10 15 25
W(FOEMA)/% 25 20 15 10 0
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w(Z T2 THBE) % 54.2 54.2 54.2 54.2 54.2
w(AIBN)/% 0.8 0.8 0.8 0.8 0.8
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Table 2 Conversion, relative molecular mass and its dispersion

of polymers
HAREEAER % M, M, MM,
P1 96.3 13801 25012 1.81
P2 95.8 13118 25974 1.98
P3 97.2 13174 24637 1.87
P4 96.7 12660 26839 2.12
P5 95.1 12346 25310 2.05
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1) nH; 6 1.61 & TR AW MEE | CH H1%) bH., eH
jH 1 wH, WHE T $ik AC-76 1 —Si—O—
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Fig. 1 Molecular structure (a) and "HNMR spectra (b) of polymers
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Fig.2 FTIR spectra of polymers

22 FRERENEMGHMEE ST

WKREW N SIREAARNR I b, 2388k
EALE A RTRZE, Hoe vk ae i 5 W 3. wf
DIE N, WZE AR bR

ME 3a T LIE 1, BEE MR HA SMA
AR KL FOEMA HlE MR, WRIZEEREL
T FRER S 2 SMA B a0 K3 10%
B, P3 IR Z MBI R E i S, 0 98.6%; 1 SMA
it —B K, WEBENEERIMNA N PR, X2
ok, Bk SMA HE AW e, ¥./& FOEMA H
HIE, XEREORZWMANS B, REhAR
AR ) P A 25 B I 5 i s e 1 e ) =2 ] 1) 35 — 1
ook, IRIEIBEICET R RN, 2 SMA E i
A HP o A R R R R L A3 22, I N BB
e 5 SEORZHAR B K, WZBERE/N,

Kl 3b AR RAYIR)Z KA (CA)
s (SA). ATLIESR, MEMAEH Ak SMA
AWK FOEMA FRIEA, RIZHASEmMmA
SR G AR AR, VR E N B R SRR 1
e, 4 SMA fil FOEMA (1)) & 4350 5k
10%F01 15%HT, P3 ¥ )2 7K 322 fl £ 35 e ( 105.3°),
Wah kAL (18°), XEHNK, REWHEAMW

Fham B K M BLK FOEMA Fil SMA, 1143 2 I &4k
SRR, BRI ARER FOEMA Hiyef rits
H 3B A% Z R, FOEMA Hl SMA f4 1 [a] 14
AR Z R FRTRE, 5 KR 2 X K B2 Al £

1002

80

60

BIEHI%

40t

20

99099000009 |
0 1000 2000 3000 4000 5000

QuV
d
-0

——
——

20 0 1000 2000 3000 4000 5000

QUVA/h
K3 AFEZRGYIEERIZREER (a), BSKIE
ARSI (b); w2 P3 EARF AT N Z L
(QUVA) WG HBOLR | Jefi 2 (¢) LULHE
KA (d) B2k

Fig. 3 Transmittance (a) and static water contact angle and
sliding angle (b) of coatings formed by different
polymers; Change of gloss retention and chromatic
aberration (c) and static water contact angle (d) of
coating P3 after different artificial accelerated aging
(QUVA) time
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Fig. 4 Images of SEM (a), EDS (b) and element content distribution (c) of coating P3
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5 NaOH (a) . HCI (b) . 445 (¢) K#e% (d) W
THAE 30°HEA4 K 18 1 ¥ 14
Fig. 5 Sliding pictures of NaOH (a), HCI (b), milk (c), and
honey (d) dropletson 30° substrate surfaces

SRR

Ko Ripal (a) FIRE (b) RIZMPIIREECR A
Fig. 6 Pictures of anti-graffiti effect of uncoated (a) and
coated (b) coatings
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Fig. 7 Pictures of self-cleaning effect of uncoated (a) and coated (b) coatings
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e AR BIRAR, O 95.5°, 5>95°, Ml B4 AR S
AR, % RZRA SRR ENE, Xl
AESE T IR E R I A EEE R, fAA B 300 g Y
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