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Attachment Performance of Ectocarpus on Nano-TiO,/FEVE Fluoro-carbon Coatings

QI Yu-hong, ZHANG Zhan-ping, LIU Hong

(Department of Materials Science and Engineering, Dalian Maritime Univ, Dalian 116026)

Abstract: For developing new non-toxic antifouling paint, nano-TiO,/FEVE fluoro—carbon coatings were prepared with
content of nano-TiO, 0.2 %, 0.4 %, 0.6%, 0.8 %, 1%, 2 %, 3 %, and 4 % respectively. The settlement tests of Ectocarpus (a
macro-algae) on these coatings were investigated at 15+1°C with a light-dark cycle of 12:12 hours. The chlorophyll a and
fraction of Ectocarpus attached on coatings were estimated by using spectrophotometer, microscope and image processing. The
results showe that the content of nano-TiO, in paints influence evidently the settlement of Ectocarpus. The chlorophyll a and
fraction of Ectocarpus attached on coatings presents the same correlation with the content of nano-TiO,. When the content of
nano-TiO, increases from 0.2 % to 0.8 %, the amount of Ectocarpus attached on coating decreases until lowest point. The
amount of Ectocarpus attached on coating increases with increasing the content of nano—TiO, from 0.8 % to 2 %. The amount
of Ectocarpus attached on coating reduces again when the content of nano-TiO, increase from 2 % to 4 %. The results indicate
that nano-TiO, may be a non-toxic and safe antifoulant for marine antifouling coatings.
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Table 1 Formula of fluoro—carbon paints studied

BAERS P00 P02 P06 P08 P10 P20 P30 P40
gk ALER % 0 0.2 0.6 0.8 1 2 3 4
F—30045UA A i (& 2 550 %) 100 99.8 99.4 99.2 99 98 97 9
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B 1 K=EES (a) K% *x40 (b) W% X400 Fig.1 Morphology of ectocarpus (a) X 40 (b) X 400

FHIREL, FUR Kz B R BEPEOES TE NAR
W B S HEAT10 dBg FE5 IR 56

WA ARG s s I b 3. g
WEEATHRT dPL_ER2ANR AR B T°800 mL
AR, N 223 B3 I8 997K 200 mLAn20 mL
LR SIWIR =B, HERIL0 do FINFER
A~800 ML FHEFR NN [RIAE 461 B4 TG B gk Ak
U, BEIRIL0 d, DMEAIRIE XTIl fEH
WREDE B R 12 h:12 h, JKiR15+1 °C, JEHd
2000~2500 Ix, EIFEhfE Hf2H 5 . &R E. id
SRR Z AR R B R T W A K S B TR DL
123 K=HEEMETEN

M IR ARG, B 55 FISMS-3L3A ML B A s
BEALFAPORE R TN EF K =3RS TESE, A
J& FHIMAGEPRO-PLUS J&] #4 Ak B 4R 14 V1 500K 2= 3
MWERRSE (HBCHTHRFEME) o« HEAH
A K BE SR BRI B B ST R, T BE
FEOURYRE , A5, AE680 nm T I S By W8 6 BEAEL,
PR e T SR R T Y Y 5 225 JE 2 P =AY At
AR IR R T [ A B R OE E, Aver R HREL SR
TE P 5 B 9 P R TG o

AR E SR AR g BRI ALYE» (GB17378—
1998) , SR FH 43 6 6 B AT DN A2 BE i - Sk R a
fHo PANEE B R, HKIRFE664 nm, 647
nm, 630 nm Rl B Y6, $&leffrey-Humphreyf
TR, RilimaRafi. MakRad GBS
BRIEWLRR, EX KT EMRERE D
Fn=Clonial C™onias  F 1 Coonia Jg iR A% - B 25 36308 g -
shFaft, C™ona Xt IRLELIR LR T B 25 BER Bt 2%
#Hafl.

2 ZFR51HE

REE10 dJ5 453 = T K e i B AR L B A
BEMETEMNIE 2 75 o IR B FF LR TIO AR U )=
KRR BER AR IR, LEWFTE AR TIONR
Jni B B, B AR TIO & BB b Kk
ZBEME B B 2 80, WINE 0.8 %I Fit
WKz B ARG BOR B R ARAE; BEBRAIKRTIOS 2
AREMIMEN2 %, PR 8T AR 7 BOURE 2 38
s AOKRTIO S B h2 %M INE4 %, MKz B
AR BRI B2, SXTRAMLEL, &
R 1% et i O e 1 2 1 =
KB PA K Z B SR afl, k2
i, 57K =S A AR A BeR B R A A AR 1L
ML

TR 25 B ) B8 o 7 B o 28 B 0 BP0 5
R YORTIOE B R RWNE3R, WH IR
ML B ARG B R, BEB B AR AT DL RIRAT:
Prig 2B Kz BE it TR . IRBERRY], 5
XRRARILE, AORTIONNZ T AW B3 ARk =
M AERTEE IHIK = Bl iR 2 LA -

ANRTIOL TR 23X b B3R AT I 45 4 K TIO, Y
FeREAC AL BB o BRAE B IR T 4K TIO % A
AL EARIRJF R B, 7 A KA A RE AR R 72
F A 2k (OH), BART A HE(O0,) K HO A
HIZE, —J5 X L5 Ak B i 5 ik o CI R
HIRCIO", ELAZM IR = B A iE b, 55— i,
X LERR AL H PR I 2 R A A 4 i AR R
UE [ L M B E R, K 0 2 AR A AL 23 R R
TERALRAIK, BB SRR T, %Ak
VIREITE G, FEAHE ARKMK 7 A A,
AE— EFEJE DKz 8 A K B g B R T
%o ILAKTIONR EHA FLIL R 5 1 A it



FE LS : Nano-TIO,/[FEVE kIR 2 ik Z Bk Pk n

2 REHEWERESLGIRE (a) REF (b) P02 (c) P04, (d) P08 (e) P20 (f) P40
Fig.2 Surface photos of coatings attached by ectocarpus (a)REF (b)P02 (c)P04 (d)P08 (e)P20 (f)P40
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Tab 2 Quantity of ectocarpus attached on coatings

REF P02 P04 P06 P08 P10 P20 P30 P40
YIKTIOEH /% 0 0.2 0.4 0.6 0.8 1.0 2.0 3.0 4.0
Mt R4 B 1% 48.7 235 18.9 16.3 13.8 20.7 245 235 149

ntg¢Zafl /(mg/m®) 996.0 4771 2957 2537 1060 3906 4966 3906 217.6
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