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Development of Self-polishing Antifouling Paints Based on
Silicone Acrylate Copolymer
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ABSTRACT: The work aims to prepare high performance self-polishing (SP) antifouling paints based on silicone acrylate co-
polymer. A silicone acrylate copolymer was synthesized. With functional silicone acrylate copolymer as matrix and cuprous
oxide as major antifouling agent, self-polishing antifouling paints were prepared. The polymer was analyzed with Fourier trans-
form infrared spectroscopy (FTIR), gel permeation chromatography (GPC) and differential scanning calorimetry (DSC). Abra-
sion rate, static antifouling property, freshwater resistance, physical and mechanical properties, and drag-reducing property of
the antifouling paints was analyzed by performing laboratory dynamic abrasion experiment, deep-sea hanging panel experiment,
freshwater immersion experiment, physical and mechanical properties test and drag-reducing property test, respectively. For the
selected antifouling paint made in excellent formula, the polishing rate was 5 um/month, antifouling property continued for 26
months, freshwater immersion resistance continued for 2 months, physical and mechanical properties were excellent, and resis-
tance-reducing ratio was up to 4%. The as-deposited self-polishing (SP) antifouling paints based on silicone acrylate copolymer
have excellent antifouling property, physical and mechanical properties, freshwater immersion resistance and remarkable
drag-reducing property, hence the paints are a kind of high performance self-polishing antifouling paint.
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Fig.1 Synthesis path diagram for synthetic reaction of silicone
acrylate copolymer

1.4 HFE=RINE

KW EAN THF, Wi#h 1.0 mL/min, #EFEE
20 uL 1) 2414 7 22K #0218, AR 35 C.

1.5 HEMILEUIEE RN

K FH DSC1 75 22 5 #3540 A 38 3 2 ) 1 1
IR FREL S mg THRAOEES:, 76 No &9 F (No IR
ok 20 mL/min ), N ZIRIFLE LA 10 °C/min A3 AN,
RS 100 CREEARHIZE-50 C, FM-50 CHIA
LA 10 °C/min FA3E BT ZE 100 °C, 7E5E YR
P FE P ERE, TERERL ) DSC 4k,

1.6 BASEBREH &

B — 8 S B T R F RE e R IL R Y | BIER] . By
1L B R — R A B4k EE T, £E 3000 t/min
(ARG T B A, 20 min SRS RIS E . 25 X
H BRI TR, MR A <80 pm B, BAT
% A TR R e BRI R Y B B V5 1k
1.7 BT R AP B R M

PIPA2 R 200 mm B9 (515 AR, 78 (3R] 6 4 BT g
BWBITEE, WIRERE N 200 um, BH IR Es; R



8- * m o R

2017 4F 12 A

R AT HEALL 5 B 5 Sk 900 r/min (249 18 ¥ H/h By
W), ANTIEKKIE R 25 C, LL10 d 2 1 AR 3
Frakas, MRV kL5 2 R R 22 VR A 4 (i 18 17 %t
Eb, BPTAS S 2 2 w0 B AR AR, [ BH % m] 42 iR
X (1) HE CEAEg7 2 GB/T 7791—2014 (Bh
15 B R BHAME IR I8 1 ) Do

d

jﬁzg%;:—1x100% (1)

TC
X ONBEBREUE, %; dic i 1 ARSI
RATRBH U9 E, Nom; de o 1A Ay
IR AR I P 2 (L, Nem

2 HREHM

Wi BE B ZL SN RAE

Kl 2 N TR TR R R IR Y 21 A L,
R DAE Y, 883 em ' A Si—C MY 4E IR B 5 1069 ~
1146 cm ™' N Si—O—C (== O) ) Sz %t B 45 4 5 16
1189 cm ' HERFRER Y C—O MM4EiRzhigE; 1240 cm’
J Si—C 25l 3E s 1385 cm ™' iy F BL (4545 Bh g
1465 cm ' 7 I BL0%; 1732 cm D HRREE C=0
fgEPR s, FRBEISAL G5 2948 ~ 2868 cm !
Jy IR C—H MgE RSN ; 1189 cm ' A1 1732 cm!
Sk TR W FERARS T R RRAIE IR A 0, G BH = T 5 ' R A1 5

2.1

FUBRP=0II £, SE 40 T ER=4
1732.01
204827 1189.23)146_73

2868.67

4000 3500 3000 2500 2000 1500 1000 500
P em™!

K2 IR W R be e R Y LM 1R
Fig.2 FT-IR spectroscopy of silicone acrylate copolymer

22 WHERPRERAELRYEARERE

PR TR Y Rk e iR L R W Y S AR PERE QN6 1 T
DN ] A5 B [ o AR B SRR . BB RO R
1.29 Pa-s, XF Tl & B 5 IR BRI A GG, @i
FHEEAR Tl &kl A% N &G KEEH .
XFFRE IR 2 TR, 3 5 1 5T AR TR AR
AR, KA 2> T B0 o RAIR, A
A UM IR B B2 4> AN 22 500 g/mol , TR R A,
RS A, IRRREER AR TR Ry, &
N At AR e, I R R AR B (A AL B TS . F

TAESIEACIRE L _E R A 28 e, S0 W 7E B 1L
T2 LA — % 11 Bl PN A A TR EAR A

£1 WHERTPREELEONLLE
Tab.1 Properties of silicone acrylate copolymer
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Tab. 2 Basic formula of antifouling paints
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Fig.3 Freshwater immersion resistance of self-polishing anti-
fouling paints: a) C1 paint, b) C2 paint, c) foreign compara-
tive products
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Tab.3 Abrasion rate of self-polishing (SP) antifouling
paints made at home and abroad
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Fig.4 Results of deep sea hanging panel: a) comparison
among C1 coating, C2 coating and foreign product, b) com-
parison among C3 coating, C4 coating and foreign product
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Tab.4 Resistance-reducing ratio of antifouling paints
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Tab.5 Physical and mechanical properties of antifouling
paints (C1)
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