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Abstract © The use of antifouling (AF) paints is the eflective method fr the protection of underwater structures from the development ot
marine Buling organisms. The ban on harmfil substances in antifuling paints requires the development of new antifuling strategies
although Trbutyitin (TBT) compound had been used extensively as an active ingredient. Alternatives should be as eflective as conventional
paints but have lower toxicity. In the present study, a TBT-fee self-polishing (Cu SPC) AF paint containing Cu0, a Cu—free SPC AF
paint, and a Foul-release silicone AF paint which were commercially available, were examined to investigate environmental efects of
leakage waters employing Sebastes shlegeli and Artemia. Survival rates were inversely proportional to the concentration of leakage waters
fom AF paints and the acute toxicity of SPC AF paints was relatively higher than that of ©ul-release AF paints.
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< . Yozt AEF-2l(Biocorrosion)&

Aut 2 sjorTREo] MAR A WA sokgEe] Bat $rdbate) 229 FHoiztR| GEE v A et
#AAMe AERHBiofouling)o] 23 19 )52 (1) AsFetY = oj9} Z-& vl slA Y2 Y AEFY FAL WA
H(Biochemical conditioning), (2) WElZlo} W (Bacterial AN TIE ¥ HEel AL glovt Auel Aoe ¥
colonization), (3) M E(Unicellular) (4) CHAE 2sjg »a =8 (Antifouling paints, AF painis)& AHgahz Ao} LA
(Multicellular eukaryotic settlement)e] 4%HAle] 24 Fage oItk ¥exss F2 7 (Copper), °]27h&(Irgarol 1051)
Aoz A YTHWaal 1989). Leli} Thadst sjelojr Az 5 #7183E, E2F 9™ (Tributyltin, TBT) 59} 5422
B79] dge wonz 7w} eA] Moz ooy o EHO §F F2 w3H0 HY AEF #F H 8E2
A& o} tHBently and Clare, 2001). A+ Fuio]A] ooj} RIS 718E& 7HA3 3lvkDahl and Blanck, 1996; Evans
et al, 2000). 2 ¥ F71F43EE< Tributyltin(TBT)& 4

* QEAA . R34, pgkiml@dsme.cokr, 02-3455-6043 o] &g v sl=d 19 Hold AFE AAm Yo 1970
t ZAA R A3 9, hyunpark@pusan.ackr, 0561-510-2730

T

- 361 -



WRE 98 AMEEe] gtk 28y TBTE #&A4E ud
4% Asl B9k ofue} ok HFAET s AAEAS 7t
Az Y B 4EA I AHEl Alde] AR 2 (Gibbs et
al,, 1987; Spooner et al, 1991), sf<k3tAgolae] kel 2)3)
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=of 2008+ 9958 TBT A& wAlska vk TBTZ &4
d HeEse ASS FAY B ol A AEFH YU
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2003- 163%, '039.16)° <]} AH&-& A5t Ut
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HoEdd dg EA4L BrEy] 98 Okt SFAESS
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(Vanhaecke et al., 1981).

A Az HEHL Y 28 PLERE O R4S
o) 4ol we} A oIskE FHE ArIvkE Y HLEE(Cu
Self-polishing copolymer antifouling paint, Cu SPC AF), ¢}t
FE5g T8k e ArntRE B X8 (Cu-free SPC AF),
2 Foul-releases A& 42 5 &(Foul-release AF)9] 335
2 opdE F vk B = AME g A4S PeER FRde
HEHQA AF 1F3HE HdYste ol5F TR £&50 it
BHENE B (Sebastes schlegeld) Hoi¢} genio}
(Artemia)& ©)83t Brietdich

Lo

f

o oo

3l
o

=1
=

2 e

1

=

e &

2. @Y

21 HUINE % BEs

B AFoME 2MLd0A AHEER e HoER T4
We Aso] S53PaA Wer|gte] doldt 3FHE =RE A
Aatdeh A 7|&E uio} o] BeEEE TAE E HeY]
ol we} 3FFE FEY F Jon 7 FRYZ AMSHETL
ES AF 1538 A8k A g ol &3ttt 7 =2 F8
AR ERAZAHNA AT AR A S (Materal
Safety Data Sheet, MSDS)oll ©]8}d Table 13 Zt}, & ¢+
A7} AgH oz o|4HAY F& A AMEEHA EF
87) 9ate], TAHQA Z8AE AP E B =FdAE 74
2] ggtodt 8 FALE(EGH, 48, &4, $eEd F)
2 g§Fg Table 19] 71Aste] =8l §&59 4 JEF
FAEAY AaEA £4o g4stnx sk FAEE F
JAlA A Fste AFHES wE 4z AZol WEoew
A=shglom, Cu SPC AFS} Cu Free SPC AFE d9l30]9
o™ Foul release AF¥ Part A, Part B, Part CE 42t 15: 4
DUFEEDE £ F AU FYsAT

FAEA HHE A% 288 4348 FE] A8 &
ASTM D 64420 #3te WS HEsgth £&5c 4 &8
9] Tuto] =35 ZEg)ytr o E(Polycarbonate) 122l Rotor
(B7 64cm =% =o] 100cmE 1L500mLe} AF35(Sera
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Table 1. Compositions of the antifouling paints.

Item Chemical Name Wt %
Resin Unknown
Cuporous Oxide 35~45
Zinc Oxide 1-5
Cu Xylene 15~20
Propylene Glycol Methyl Ether 1~-5
SPC AF Titanium Oxide 1~5
fron Oxide 1~5
Additive 1~5
Etc 1~3
Modified Acrylic Resin 35~45
Zinc Oxide 10~20
Cu- Talc 10~20
Free n-Butanol 1~5
SPC AF Zinc Pyrithione 1~5
Pyridine Triphenylborane 5~10
Solvesso 150 5~10
Etc 1~5
Ethyl Benzene 1~10
Part A Xylene 1~10
Titanium Oxide 1~10
Foul- Ethyl Silicate 1~10
release Ethyl Benzene 10~25
Part B Xylene 25~50
Silicic Acid, Ethyl Ether 10~25
Dibutyltin Dilaurate 10~25
Part C 2,4-Pentanedione 75~100
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Fig. 1. Acute toxicity test to (A) Sebastes shlegell
and (B) Arferia.
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Fig. 2. The microphotographs of Artemia5x10 times).
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Fig. 3. Survival rate(%) of Sebastes schlegeli exposed to
water released from Cu SPC AF.
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Fig. 4. Survival rate(%) of Sebastes schlegeli exposed to
water released from Cu-Free SPC AF.
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Fig. 5. Survival rate(%4) of Sebastes schlegeli exposed to
water released from Foul-release AF.
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