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(Xiamen Sunrui Ship Coatings Co. Ltd, Xiamen 361101, China)

ABSTRACT: This work aims to obtain a marine environment-friendly copper-free antifouling paint formula which rivals tradi-
tional copper antifouling paint. Environment-friendly antifoulant conforming to the technical demand of copper-free paint was
selected firstly, coating formula was studied to obtain the optimal formula of environment-friendly copper-free antifouling paint.
The two different antifoulants compounding copper-free self-polishing antifouling paint meet the evaluation standard of
mid-potency antifouling paint, and can rival the 3 years potency traditional copper antifouling paint. Formula of the two groups
is Econea/Dcoit and Econea/ZnPT, respectively. For the antifoulant being compounded by the 2 antifoulants with mass ratio of
1:1, the practical antifouling effect is 1+1=>2. These two antifoulants have good practical anti-fouling effect and exhibit excel-
lent environmental friendliness as they can degrade rapidly in seawater. The optimum formula content of acrylic zinc resin is
40% ~ 50% (wet weight) in mid-potency antifouling paint in the copper-free antifouling paint formulation system. Various prop-

erties of the environment-friendly copper-free antifouling paint were good. The paint had broad spectrum, high efficiency and

Wim B 2017-07-25; 1&iTHH#: 2017-10-25

Received: 2017-07-25; Revised: 2017-10-25

E®WAB: “+=22" BREFZFANLETERD (16CZB023SF12)

Fund: Supported by the "13th Five-Year" Marine Economy Innovative Development Demonstrative Project of China (16CZB023SF12)

fE& Y. Mikk (1988—), B, Mt, LEHRF @A HEEG B 5k EMFIAENF %

Biography: LIU Yi-long(1988—), Male, Master, Research focus: marine anticorrosive and antifouling coatings and performance test method.
BIEE: 2% (1963—), B, HiE, FER, ZEHTRH 0 A EEV B 7TR B kSIS b R R
Corresponding author: WU Jian-hua(1963—), Male, Doctor, Researcher, Research focus: marine anticorrosive and antifouling coatings, cor-
rosion electrochemistry and environmental test of materials.



. % W B

S 2017 4E 12 A

excellent antifouling effect.
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RUGRE Tk ), HAPr 4R E%E 1,

MR EE ST LIAS 2, 57 75 75 5 A s A S B
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Tab.1 Marl sheet of antifoulant compounding evaluation result

BT st nd rd th e th th th th
1"H 2"A 3“H 4" H 5"H 6"H A 8"H
Econea/Dcoit 100 95 90 85 85 80 80 —
Dcoit/ZnPt 100 90 85 80 — — — —
Econea/ZnPT 100 100 100 95 90 85 85 80
Econea 95 90 85 85 80 — — —
Dcoit 95 90 85 80 80 — — —
ZnPT 85 80 80 — — — — —

B 15 700 52 e i g 1) 235 SRR W, AN R BRIy 45 75 114
Bl V5 R AR 22 AR, B 15 550 B2 BC i A S BB 15 3R 2
ML 1+1<2 30 14+1>2 B B0, BIPIAN B {5 750 2 Bl fs
X SEBRBE 15 80O T g2 Bk 55 VR, o] i s B
sRAEM .
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WU AA B 77 61 45
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WR BRI bR, BT 2 A AR ARG & 5 a0 R A
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ABE b N A IR AR I 04 B AR Y L

KSR E IR B, AL 15 T A
e, dEEEMA 3 A, SRR & E (2S0h S
EH TR SEOT ) SIWEHIE R L R, Lk 2,

A2 2 AT 0L, YRS & B <40%HT, BT
LR (LSS 1 DA IDEREITE, TFE) R 3
um/month 7247, HIOGARE WA (LSS 3 A H B
WEREEITE, FIF) <4 pm/month, & H 2T AU K
oA E AU EHIL AR, B 5 R RO 2
MR & > 50%I , 2 Z T UG ERAF T 10
pm/month P |, 0CERE WA EHE>8 pm/month,
B EIE S Bl AR R IR G ER A A, B
R, B REOR R G S RTE 40% ~ 50%

B, BHZE S RIERAE 5~8 um/month, HlGER
FEWRHEERTE 4~6 pum/month Ze 45, H5%E M i i JCHR
BRI GRS I, B E PR IS 7E
il 2 R B S 1R 40% ~ 50%
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Tab.2 Relationship between zinc acrylic resin content and
paint polishing rate

I WRIEMOEIEEE /um 5%/
/% 5d 10d 15d 20d 30d 60d 90d (um/month)

20 0 0 1 2 3 4 5 1.7
30 0 0 2 3 3 6 8 2.7
40 0 1 3 4 5 8§ 12

45 1 1 4 6 7 13 18

50 1 2 5 7 &8 14 19 6.3
55 2 4 7 10 12 18 26 8.7
60 2 5 g§ 12 16 22 30 10

BEA AT SC A OG B T950) A2 E Lo e B IEE, X
TCAR R DT AT 2, A3k 3 TR .
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Tab.3 Formulation of paint

% T 5080 %
PR BREER R 40~50
MR B 755 (ZnPT/Econea, 10215
Dcoit/Econea, ZnPT/Dcoit)
U} 30~40
B 1~2
sl 5~10

2.3 HPHEIEEMHEIEN

PEHE 4 BTG IR T S I PR RE VA . 1 4R
I Econea/ZnPT MBI HBG 15k CFAF-001; 2
2l >k Ji| Econea/Dcoit 4 B 5 7 B9 5 75 15 8} CFAF-002;
3 4R Econea/ZnPT Ky Piisil, [HE5i5H]&m= N
CFAF-001 [j75 7 1 80%I B 1574 K CFAF-003; 4
ZH R FHAR & 1R 40% 19 3 4 L BB 1S R B AFO12,
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Tab.4 Results of paint physical properties test

P HE CFAF-001 CFAF-002 CFAF-003 AF012 iR
TP 355 350 325 325 GB/T 9264—1988
2 il /mm 4 4 4 6 GB/T 6742—2007
i itk (15 em) EiT SEU RN Fl it GB/T 20624.1—2006
B F1/9% 0 0 0 2 GB/T 9286—1988
it () BRRRSEAT BEHRSE AT BHESER /N —
MRt CEER, IR ) BRI TEaT BRI S aT BRI S aT BRIESELT —
MR K IR BRIESELT BRI SELT BRI SELT

BRI —

2.4 HFEXBEMMEREIKER

B V5 U ek 12 0 MR S G e B A S T 1V K IR I
U HEAT, IR B T 1958 4R, SEEE R T
ZRHFHE, AEFRKIR 209 °C, MR SRR 5.3
mL/L, ¥ 27%, pH {4 8.2, Fi4i# % 3.84 m, i
A 0.2 my/s, JBMALR I A ve i, B
AP R A A A R

# CFAF-001 748l . CFAF-002 ¥k}, CFAF-003
Wkl AFO12 1L . AF1 iR B 15 1Rk K a5 1 X 8
FEHL ( Blank ) #4733 HEARCSLES, X HLIAMRATCHT A
6B 75 R S PRI K FREE TR [ B T5 R

SCEREFARI AN 2015 4F 3 A3 JFah, ROJE T ik i
AR IE A TR, SRR ) #R R 3 2017 4F 1 H
11 H, HEMRETE 22 A, &R EY A KIEZS,
SLEE R LR 1, HAOE A ENL L 5.

AV A S 6 45 SR mT LA E, SR 2 RO
B 15 710 2 B A4 R B IR TR B OBy V5 vkt 7EE ]
VSR P VA A R HE S (R R IR I SR R, R
B R AL A D> R M E . R E AR GB/T
68222014 {ARIRBI TG BB EER R ), v LUAES D]
WA A 3 A K B 2 38 4 A 6 1) B 9 9 Sk v
BT VR R o H AR B TS R B TS AR 3 ~ 5 4.

ToHR F I SERE TS RS A AR R B S
Tl AR VR R4 S B B V5 AR A 2, UE AR TCH G
WORERS R8N EA Cu0 RSB F , HSzpr
RELESTUINVE eSS SN MNP SN S E
Hoh R B T5 TR

CFAF- . CFAF-
001 002

Blank

A 1

B 15 VR R AR S IR P

Fig.1 Pictures of raft test
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Tab.5 Mark sheet of antifouling paint raft test

%Rl CFAF001 CFAF002 CFAF003 AF1 Blank AF012
P 95 95 85 80 — 90

MSEIREEE AR A Rk n] LIAS 21, HAAH R Bl 579 &2
Fie L 51, AH R 75 50 e IR i Bl 75 2 BE CFAF-003,
B 15 ORI

3 #Hit

1) i B 5 790 S L 51 2 5 BERY UL . BTG T
BHECTT Fh R i & B B 0 18 . OB AL, 1334
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TR B 5 300 B2 BE B TR B DGR 5 kL, K S PR S
AT AR B A BHAK5 75 TR B RN B A, AE SEPR B
1RO BT DU SE 3 AR IR L Cu,O S B IS I A
O B 5 R

2) BTG A R RO A A I, 15 2 A
B R G 7, 439k Econea/Dceoit & Econea/
ZoPT, K BRI B 15 4T B b 1:1 1y BT 7
B, HA 1+1>2 MERPERCE, I HAERAR
U S B B 1 AR A TR s, B AT DA i 7K rp S B pR
R fire 0 A0 S PR B A T 1 o

3 ) X AN [ A o £ Y oA TRk A T A 3
i, REETAIRECT R R T, PSR (3
A ) N EREER IR 1 e A 5 o 40%~50% (FREE ).
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