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Research Progress and Usage Requirements of
Antifouling Coatings for Ship

CAO Jingyi, FANG Zhigang, YANG Yange, LI Liang, ZHAO Yi
(Unit 92228 of the Chinese People’s Liberation Army, Beijing 100072, China)

Abstract: Biofouling caused by the attachment of marine organism is a big problem in the process of sailing ships. Painting
antifouling coating is considered to be the most economical and effective way to prevent marine organisms from defacing
ships. This paper introduced the demands of antifouling coating for ships including the long-term activity, suitability in both
static and dynamic seawater, universality in different oceans based on the service characteristics of ships. It is pointed out
that developing an environmental friendly antifouling coating with long-term activity is still a challenge in the field of antifoul-
ing coatings research. The developments of self-polishing antifouling coating, fouling release antifouling coating, bionic anti-
fouling coating, self-healing antifouling coating and other new antifouling technologies are reviewed. It is concluded that self-
polishing antifouling coating is still the mainstream product in the antifouling coating market, and other new antifouling tech-
nologies still need to be verified through practical application. With the increasing strictness of environmental protection
laws, deeper research of antifouling mechanism and the continuous improvement of the antifouling performance evaluation
methods, development of the new type of environment-friendly antifouling coating will be speeded up and get widely used.
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Fig. 1 Structure and antifouling mechanism of the self-polishing polymer with degradable main chain and hydrolyzable side chain'

4.2 SHRBEHERTSRE

TSR B 15 ) 3 Ao 2 A VR Rk R B 1 R
il e th A IRER I A B BB AR Z T A 4 o0 Wk v A4 51
AR RO AR U 2 R A, DT 5 VA U A
VI B kB N2, ek B A SR 10 1 175 B 15 B3R
St ZAE MR R, SRR IS IR ZC EIE R T
AHEER | ALY R FEERERER G R 3 KIFRIKR,
A HLEE R ARG, PERRZE M fe 22 G, HATs
PR 5 iR B A B Ak i, H TR, 5
197 65 JES % B 3 0 AIG R T R M SE R, R aef 31 2
N

AHLEERIAR R MIBEAL, MLy RiHF i B 455
E, BARIFAIB SRR, B RE B b s iR B
IR, DB U I B S TR R A ALEE R I 1
SR B A — A WL VER TS B TR, &5
T 10 a FBF R BRES, B H] 2006 4F 38 AL R A b
(PDMS) %k RSB R AL, PDMS PR A AIG 14 2 1T g
DA K B B AR RIS S g FH i 55 ) Il A G A% A 7 AR
[ R A ool w2 1 SR | i e S O R = =R
PR, JEEUS T — RPN, Wei %" F A HLAE
UCPE R TR B I S5 5 A nE BRI G, Hlas R = G B
TSURL, BB IR A TR RIB IS TERE . Xie O
I BE R T — 9B BE IR ( DFMA ) | N R —502E (TA)
13- A 5 = PP AR R A e ( KHIS90)) 114 i A 42 A6k 381) XUik:
Pl PDMS |, 58] —Fi8 8 20 )2 A PUEER
—J7 I, % PDMS 2 T EAAHER BB 15 5L
AT LA S I S 200 TR A A R ) A R R S RORG B s
—J7 I, U PDMS 12 3R R AR IS SR M g

2,3]

R T HAR T AR s R A PDMS A3
TAHE (2 20 mJ/m” ) FIE L HAE (<2 MPa) o Selim 251"
il 2% th — o L B 7K R 90 HLEE/B-MnO, AKEE &
MRE, IR A s —Fh s H S R R B, [R5
T el AaE ] B-MnO, 9K AR Y A B HAEAT HLAE LB
W S A RS IR JE B BV TS I RE . ISR A R R
T, 2 FH T 10008 00 ek 3R T ik 7 N R B 43 0 R
158°F0 12.65 mN/m, 3£ [E PPG A @l W & A Sigmaglide
1290 7, 100% K 03 F /KPR RESEBER I, TE iy iR
JEFRER A s, s AR R A, ERE
e B TS ERE A IR B ] v RO 2 R A7 SR AN . K FHE K
TSYIE I 25 A R it
4.3 (HERBTER

TEE AR 4 22 JCAR RN [ 325 A0 1 A ) A B 1k
P EIE . IS U Y REE RE T, Bl e
FE RV A 05 AR 25 0 5 R R i Ok 1) 2% T T 45
FUBIF SRR TG, o7 2R T A 0 A 5 4 A i i DR
AR, WHEARS M AEGERE " Bk
FOARGEH A RUBEAR T & e K BT, AR TR
BRATHE ;e M0 A 3 1 5 4 felt G R A R S 1 DR B 28R
RS AT L 25 BGERR JE Y A OERE BK R
AR T R AT £ 0 PR A 3 TR R ORG BEE T L KGR FDR
TR

Bing %' Z B L BRI RS &, s T A
Bl -RE AR IR (GSE) B A B TS TREE, I %5 i T 25
P AT, ARAS T HA il F45H9 Y TS-GSE Biis iR
B, KBTS R R AR R SRR R | AR R T AR
SR G, T X L) BRI S X B TS A 2R, 4 BITE



553 WORUEAE . AR TS TR A (AR AT S B 177
WA TBIAS 2R P T XL B IS B AT T B M A DL, AL HN, X SEOLMRE Mk, WpisiRIER

LERRY, TS-GSE HURSETRZ N 5 22 FRBAME A4 22 R BH
PEAH B2 0 SRR PUR S G M. Aizenberg 551 5 IR
WG IRRIRATHY , AEA Z2 FLAELRE AL 9K [ 31 454
FRPR SR T A SR, 1) JH R TR T TV 3 TR RV A 4 AR
IR FC-70, fERHI 2 fLEE A R W R AT 731 900
DT R B A 2 R I T T - U
TARGER Ay g AR A - 5, e AR T K
PERRRIAS T PR A5 G BE , Jin 5517 52 0 ISR 4K R 0k 14
K, s TR S/ IR E A, ZE G IEEA R
BT 1 ER REAN AT 3 A SRR X T B Ak 2R MY
PURA R, ER AR T MREBM AR, Bia
AFPERC R I ZR AR E T BRI B 5 PR RE . fk e
MR IRE R W, A SR S RN 0.36% (i 50
W, ZE SRR S B {5 P RE
4.4 FREEBERITRE

TESE R HIUAE AR, BT TRk AT 58 1 1 4 v A X
WRRMIRER B L, I ATE . SR S A Y
WP 2%, XEEIIRE S IR )2 R IR E L2 o) . Yy B
JRAR LS F VIS, SRR =2 R e sh &, )R

mKtE ARG S HEH RS A E, FR0sEAE
W FCDA | IS AR L T Y B A AR o bR 1 5 o
Biis ok, R A @R e iOR BB R, T URIFRZE
() e PR RO A R Ll i, RGO 2 A4 R b B A
ARE BRI SCEA A Lia 260 58 i s e -k
JE I A S U e AR B T ) A TR B K R Rl R &
(PVDF) / REgel A HLEER I (PMSR) /783K Na, CO,@ SiO,
W2, ZRZ SRR A vk 1580, fE4d 10 1K
EAE /A Z G ST AT R 2 A e i K PR BE, HL
FERRYE 25 0F Tt s Hh R AR K PERE . Chen 2611 JF
BT —Fh SR i e 2, AR @A R TR R )Z
W, Lim Z0 0 & TS TR ER R E A I R
AHTRIZG 0 AR, Sovan %2 il & T AW
B BRI Y Bl i 2 D) e A @B TG K e, JER
FHIRBEAR BH A 58 T 3 AT 2K BE I 1) 2k
fig, DAA s A H (R E D) KR ERZ L
WML, SRR, PR P B KR M T DA 2 A
BERIE R, MLERGNIE 2 ffR, 2 DhRE/KEERE A A A
7 15 B RS VA P O FH R R T8I 4 7 1

w“; E’é}j %}j <— Repulsion of BSA protein
“ 2 %

>,

PFMA block Poly(zwitterionic) block

€ Expansion of
poly(zwitterionic) block

PFMA block Poly(zwitterionic) block

| In presence of water I

| In presence of salt solution

Pl 2 B TS 7K AR AT B 1 B AL 2

Fig.2 Protein adsorption resistance mechanism of the antifouling hydrogel"
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