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“Man is the most insane species. He worships an invisible God and
destroys a visible Nature. Unaware that this Nature he’s

destroying is this God he’s worshiping.”

-Hubert Reeves
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INPOAOTI'OX — EYXAPI>XTIEX

H ton kat or dpactneidtntec 1oL 0vIPWITOVL €MNEEALOLY Ge TOAD peydlo 6adud TiC
tooppoTtiec 670 TEPLBAAAOV. AuTO €xel W amoTéleopo vo TANTTETOL BAVOVGa, EKTOC ATIO TO
1epLBAALOYV, KOL O AVIPWTIOC, KOG AVOITTOCTIOGTO KOUUATL TOV, e TNV LYED TOV VO ATTOTEAEL
Tov LI'appoy éva otoxo. H mapovoo dihwpatikn gpyacio ekTOVNONKE GTO TAGIGLO TNC
ohokAnpwong tov Ilpoypdppatoc Metoamtuyakey Xmouvdwv “IlepiBailov kar Yyelo.
Awayelpion meptBOANOVTIROV depdTOV pe eMTTOCES 6TNY vyela” ¢ laTtpikng ZyoAng Tov
Edvikov kar Kamodiotprakov IMavemotnuiov Adnveov kal e€etdlel Ty emkivduvoTNTO TWV
AVTIPPUTOVTIKOV VQOAOYXPOUATOV TV TAOIwV yio. T0 d0AAGolo TeplBAAAOY, PEGW TOL
0TOLOV ALGKOVVTAL GNUAVTIKEG ETIPACELC KOL GTNY VLYELD TOV O.VOPOTOV.

OéAw va ek@PAcw TIC Jeppéc pov evyxaptotiee otNv Ko. NiKOAOTOVAOL-ZTapdTn
[ToAvEévn, N omola pe evdAPPELVE VO. GGYXOANDW PE TO GLYKEKPLUEVO D€, GLVOVLALOVTUC TO
avtikeipevo tov Navmnyod Mnyavohoyov Mnyovikod pe 1o IepiBaAlov kot tnv Yyela, kat
pe tipnoe avadapbavovrag v emtiBleyn g SITAWUATIKNG pov gpyaciag. Emiong, délw va
NV eVXOPLGTNCL Yo, TIC GLUBOVAEC TN KAl TNV KODOdNYNoN TNg Kad'OAn TN StdpKelo TNG
@oLTNONG pov 610 TPOypappo avto. H diddeon g yia ouintnon kot dlaeTopd TNG yvwong
Kol TN¢ evatcdntomoinong ya 1o [ept6aAlov kat v Yyela vnpge vwodetypotikn.

Katomy, evyaptotod depud tov k. Avdpéo Adgapn kot v Kko. lodvva Tavvomoviov yo
NV TN VO ETUTEAEGOVY PEAN TNG ETLTPOTING A.ELOAOYNGNG TNC TOPOVGUC €PYOGLOC, KADNDC
KOL YLO. TO ERTTOLIEVTIKO TOUC €0Y0 GTO TAGIGLO TOU GULYKEKPLUEVOL KUKAOU UETOTTTUYLOKOY
omovdov. Ekepdtw, emtong, Ti¢ evyaplotiec pov otov K. Nikodao Kabavtgd, kadnyntn kot
AlevduVvTN TOV PETATITLYLOKOV TTPOYPAUUATOC, OTTWC ETLONG KAL GE OAOVC TOVC KOINYNTEC, TO
OOKTIKO KOl BONINTIKO TTPOGWTLKO, Yo TN GTOVAULN SOVAELD TOUC €VTOC KAl €KTOC TWV
YOPWV SIBAGKOUAOC.

Téhog, edikn pvelo. OQel® TPOTIGTOC GTOUC YOVEIC WOV KOl OKOAOVIWC GTOLC
GUUQPOLTNTEC POV, YIO. TNV TOAVTIUN GTNEEN TOL POV Tapelxav, KATd TN OLGPKELD TOV
GTTOVAMOY POV.



IHNEPIAHWH

Kdade oteped vAkO, Kwvoduevo 1N 6TATIKOG, Tov BudIleTal 6T OGAAGGO UTTOKEITOL GE
amokiopd N Gopvmavon omo doAdcolovg opyaviGpovg. Ymoloyicetar ot 4.000-5.000
QUTIKA KOL (WIKA €0N PTOPEL va GLPPETEXOVY oe TéToleg Otadikaoieg. Extipdtar ot €va
UeYAAO GUYYQPOVO €UTTOPIKO TTAOl0, TOL dev TPOGTATEVETOL OO TN 6Blohoyikn pvITAVoT,
uropel vo. 6uGewPeLGeL ¢wg 6.000 Tovoug opyavicuwv. ‘Hon amd 1o 1500 1.X. ot Poivikeg
Eervov TNV e@oppoy] @UAA®Y poAV6dov KAl YOAKOV 6TA VPAAD TOV EVALVOY TAOL®Y TOVC,
TLPOKELUEVOL VO, ATTOTPEWYOLV TN BLOAOYIKN TOLC PVTTAVGY, eVO 0TO To. hécsa Tov 180ov alvva
apyitovv vo xeNnGlpoTolovVTaL eTKAAVYELC TTou Teptéyovy YaAkd (Cu), apcevikd (As) kat
vdpdpyvpo (Hg).

Me v avakdAoyn Tov eCOlPETIKOY GVTIPPULTOVTIKOV BOTATOY Tou TELBovTLAO-
kaccitepov (TBT) 1 Sekaetic tov 1960, oavamtdydnkav moAD aTOTEAEGUATIKA
GVTLPPVTOVTIKA VPAAOXPWUOTO KAl QAVNKE TTw¢ 1 BlopvTtaven da amotelovoe TPOBANUQ
10V TOPeEADOVTOC. ATO T dekoetia Tov 1980 dpwg, APYIGOY Vo TOPATNEOVVTOL €CALPETIKA
OUGUEVELC ETTTTOOEL GE OLAPOPOVC UAAGGLOUC 0PYOVIGUOVC, AOY® TNC TOAV LYNANG
to&ikotntag tov TBT. Ekto¢ amd v 1olikn T0Uv dpdon yio. TOUC 0pYOVIGUOUC GTOYOUC,
elval yvooTn N 0pAon Tov K¢ eVOOKPLVIKOC dLOTOPAKTNG KOl KOG NTTATOTOLIKO GTO. ONAUGTIKA,
KODWC emiong koL N GVUBOAN TOL GTINV KOTOGTOAN TOV AVOGOTONTIKOV. AvTo 0dnynce
GTAdLOKRA GE GELPO. UETPWY KAL TTEPLOPLGUOV GTN XPNOGN TOV, UEXPL TNV KADOALKY] OTTAYOPEVGT
tov 10 2008, petd amd capdvia (40) ypdvia ektetapévng ypnone maykocuiog. IHapd v
peyaAn Tapovclo Tov 6T0 daAAGGlo TEPIBAAAOV yla GXESOV KGO OLOVO, Ol GUVETELC TNC
€KOEGNC TOV AVIPOTOV, KVPIWC UEGH TNG KOTOAVAAWGNC OAELPATWY, dev €xouv dtepeuvndel
oe 6adoc.

Metd v oamayopevon tov TBT, avéndnke n ypnon Tov SlaypoVIKG €POPUOLOUEVOL
YOAKOU KOl aVOTTITUXONKE TEPALTEP® N TEYVOAOYIO TWV GKELUGUOATOY TOV, UE TNV EIGAYOYN
EVIGYVTIKOV BLORTOV®V, TTOAAG aTt6 Ta 0TTol0. BPIGROVY EPUEPOYN KOL WG KOLVA PUTOPAPUOKA
KOL TOPOGCLTOKTOVA. ALTN TN GTLYUN, QOIVETAL TOC O YOAKOC KOl TO TTPOOVOPEPIEVTO.
6lokTovo. 0toTeEAOVY TNV Tt dradedopévn Ao evavtiov Tng 6lopVTTaveNg, ®GTOGO OPKETEC
ueAéteg emonuolvouy TNV VYnAn TOLKOTNTA OUPOTEPWY, KODOC KOl TO GNUAVTIKA
TEOBANUATA TTOV PITOPOVY VO. TTPOKOUAEGOVY GTO AAAGGLO TTePLBAALOY. Aedopévoy OTL OROUO
KoL onuepa aviyvevetal apovclo tov TBT ce doddcoieg eployég ava Tov ROGUo, TOPd TNV
aTOY0PEVGY] TOL €W KUL TTAVK aTO Pia dekaeTla, TTOANOL EPELYNTEG ERPPALOVY TNV GVNGLYLO.
TOUC YO, TNV TEPALTEPL €TLBAPLVON TOL DUAAGGLOV TEPLBAANOVTOC PE YNULKEC EVWOOELS TOV
YOAKOVU KOl YVOOTNG, N TTOAAEC POPEC AYvwoTNg, TogkoTNTAC BloKTOVO.

Avdpeca 6toug 60GIKOVC GTOYOUC TNG TOPOVGAC OTAWUATIKNG €PYOGLOC €lvol 1
aTOTUTIOGN NG ETMKPOTOVGOC KOTAGTUGNG OGOV a@Oopd. TN XPNON OVILPPUTTUVTIKGOV
VPOAOYPOUATOV GTTO TNV EUTTOPLKN VAUTIALG, KAASOUL TOv aToTEAEL TOV KUPLO KOTOVOAOTN
TOVC, KOL N TOPOVGLOGN GTOLYEI®V GYETIKA UE TNV ETLKIVOLVOTNTO TOV GUGTOUTIKOV TOUC YLO.
10 TePLBAALov. T'la To AGYo avTO, eTUAEXINKOY PEPLKEC ATIO TIC TTLO JLOOEDOUEVEC OVGLEC TTOV
YONOLLOTIOOVVTOL aVT TN GTIYUN Toykooplng, To 6ioktovo Copper Pyrithione, Zinc
Pyrithione, Diuron (DCMU), Irgarol 1051 (Cybutryne), Dichlofluanid, Chlorothalonil kat
Sea-Nine 211, ta omola, undevog e€alpovuévov, elval emkivOLVO Kal TOEKA Yo To daAd.GGLo
1teplBaAlov, AANG Aty0TEQPO KOl GAAC. TTEPLGGOTEPO.



‘Ola. avtd, 0@oy TP®TO Yivel WPlo TEPLEKTIKY] LOTOPLKN OVOOPOUN OYETIKA PE TNV
OVOYKOLOTNTO  YPNGNC OULTOV TOV GKELAGUATWV, TOU OLKOVOWUIKOV OVTIKTUTTOV TNG
Biopvmaveng yo. T dedvin vauvTidla kol T vopodecio. Tov OiEmer tov ywpo. Kplvetat
aTmaPalTNTO va. TEDOVV EPOTNPUOTO GYETIKA PE TO €VOEXOUeEVO N OpAcN TOLC va eVvEXeL
HaKRPOTTPOVEGUO GOBAPOVC KIVEVVOUC KAl Yo, TOV AvIP®TO0, UECK TNG OITeLdelag €kdeong N
KUPLOC Peow TNG TPOo@EkNe oAvoidag. H katavddwon olevpdtov omd Tov AvdpwIo
avfavetal 0MO€vO KOl TEPLGGOTEPO PE TO TEPUOUA TOV XPOV®V KOl Ogv TPETEL VO
emavaAngdel n apéleta mov emidelxdnke e Tov TptBouTLAOKAGGiTEPO (TBT), aAAd va
Aertovpynocer ©¢ padnua. Avto prmopel vo emitevydel WOVO PEGW ETAYPUTVNGNG KOl
eMEVOVOEWY GTNV €PEVVA, PE KATELAVYGT TPOC TNV TPOGTAGIO. TOL TePLBAAAOVTOC KOl TNG
vyelag Tov avdpoTov. Télog, ylvetal plo GUVTOUN OvVAQOPEG KOTOLWV EVOANAKTIKOV KO
PAROTEPWY TPOC TO TEPLBAAAOV PedOdWV OVTILETOTIONG TNC 6lopLTTAVONG TwV TAOLWLY,
GAAG KOL TV TTPOOTITIKOY TTOV LITAPYOLY YL TO UEAAOV.

A£€erc kAewdra: doldoaoio meptBdAdov, vyela, vavtidia, Thola, vpaloxpwuata, Blopvmaven,
xoAkog, tplBovtuhokaccitepog (TBT), Copper Pyrithione, Zinc Pyrithione, Diuron
(DCMU), Irgarol 1051 (Cybutryne), Dichlofluanid, Chlorothalonil kat Sea-Nine 211,
TOCIROTNTA, ETKIVOVVOTNTO, GALEVUATA, AVOPWOTTOC.




ABSTRACT

Any solid material, moving or static, that is submerged in the sea, is subject to
colonization or biological fouling (biofouling). 4,000-5,000 plant and animal species are
estimated to be involved in such processes. It is estimated that a modern commercial ship,
which is not protected from biofouling, can accumulate up to 6,000 tons of organisms. As
early as 1500 BC the Phoenicians began to apply lead and copper sheets to the trunks of
their wooden ships to prevent their biological pollution, and since the mid-18th century
they have begun to use coatings containing copper (Cu), arsenic (As) and mercury (Hg).

With the discovery of the excellent antifouling properties of tributyltin (TBT) in the
1960s, highly effective antifouling paints were developed and it seemed that biofouling
would be a problem of the past. Since the 1980s, however, extremely adverse effects have
been observed in various marine organisms due to extremely high toxicity of TBT. In
addition to its toxic effects on target organisms, it is known to act as an endocrine
disruptor and hepatotoxic in mammals, as well as contributing to suppressing the immune
system. This gradually led to a series of measures and restrictions on its use, until its
universal ban in 2008, after forty (40) years of widespread use worldwide. Despite its
long presence in the marine environment for almost half a century, the effects of human
exposure, mainly through fish consumption, have not been thoroughly investigated.

Following the ban on TBT, the use of copper increased and the technology of its
formulations has been further developed, with the introduction of booster biocides, many
of which are also used as common pesticides. At present, copper and the aforementioned
biocides appear to be the most common solution against biofouling, but several studies
point out the high toxicity of both, as well as the significant problems they can cause in
the marine environment. Despite its ban more than a decade ago, the presence of TBT in
marine areas around the world is still being detected today and many researchers are
concerned about further straining the marine environment with chemical compounds ,
such as copper and booster biocides.

Among the basic purposes of this dissertation is to give a depiction of the current
situation in the use of antifouling paints in the shipping industry and to present data on
the environmental risks of their components. Thus, some of the most widely used
substances in the world today, Copper Pyrithione, Zinc Pyrithione, Diuron (DCMU),
Irgarol 1051 (Cybutryne), Dichlofluanid, Chlorothalonil and Sea-Nine 211, have been
selected. More or less, all of them are dangerous and toxic to the marine environment.

All the above, after a historical review of the reasons why antifouling paints are used,
the economic impact of pollution on international shipping and the legislation governing
the area. It is necessary to ask questions on how the use of antifouling paints may pose
risks to human health in the long run, either through direct exposure or mainly through
the food chain. Consumption of fish by humans is constantly increasing over the years,
and the case of tributyltin (TBT) should not be repeated and be a useful lesson instead.
This can only be achieved through vigilance and broad research, aimimg to protect the
environment and human health. Finally, a brief reference is made to some alternative and
environmentally acceptable antifouling methods and to future prospects as well.



1. EI>XATOTI'H: BIOPYITANXYH, YPAAOXPOMATA KAI IXTOPIKH ANAAPOMH

1.1 Eicaywyn 6ty 6100VTOVGN KOL TO. V@OAOYO®OUOTO

Kade oteped vAkd, kwvolvpevo N 6TOTIKO, oL BLIlgeTOL 6T dANOGGA, LTOKELTAL GE
armowkiopo N Biopvmavon and dardociovg opyaviopovg. To VAKS pmopel va elval pétailo,
éTpa, VA0, TAOGTIKO KAT. Kol GuUTEPAAPBAVEL KOTOGKEVEC OTIWC TO. VPOAC TOV TTAOLWOV,
KAWB0VC 1xdvokaAAlepYEL®V, Alpevika €pya, e€édpeg, dlyTva, TETPEAALOYOYOVC, GNASOVPEC,
ay®YoUg YHENG DEPUONAERTPIROV £0YOGTOGIWY K.AT. . Edika yia Ta TAola, To @aivouevo €xel
TOA)  UeYaAn ONuOGcLo, RODOC TEOKOAEL GVOUOLOYEVELD KOL OUENGN TNC TEAXVTNTAC TNG
ETLPAVELOC TOV EEWTEPIKOY EAAGUATOY TOV TTAOLOV, € ATTOTEAEGUO, TTEPA OITO TNV OVATTTUEN
6roloyikng daBpwong, va TpokvTTEL KOl 0.0ENon ¢ avtiotaong tov mAotov. H dnuovpyla
duVapeny O0TGIEAKOVGAC AULEAVEL GNUAVTIKGO TNV OVTIGTOGN TOL TAOOV, YEYOVOC TOU
GUVETIAYETAL TNV OTALITNGN PEYOAVTEPNC LGYVOC KOL TNV GVAYKN KOTAVAAWGNG UeYOAVTEQPNC
TOGOTNTOC KAVGILOV YLo. TNV eTTITEVEN TNC ETDVUNTNC TOXVTNTOC.

H pVmavon efamlovetar paydolo KOTG TNV TOEAUOVY] TOL TAOIOU GE ALWEVEC N GE
TOPAKTIEG TEPLOYEC YeVIKOTEPO. H kotavoun tov d0AAGGIOV 0PYAVIGU®V GTOVIOC elval
OUOLOYOPPN, O@PEVOC PeEV AOY® TOV OLOQOPETIKOV GLUVINKOY PONG TAV® 6Tn Ya4oTtEd,
a@eTeéPov de e€alTlOC TOV SLAPOPETIKOV TPOTWV ETLKAIONG TV TOKIAWY opyovicuwv. O
YOOVOC TTOV OTTOLTELTOL VIO TNV TPOGKOAANGT TOV ULKPOOPYOVIGUOY GVTOV TAVW 6TN YAGTOO
TOL TAOLOV KULUOGIVETOL OO Alyeg ©WPEC €wC ALYeC NUEPEC, €VW WUEPLKA €LON OPYOVIGUOV
UTTOPOVY va. TTPOGKOAANDOVY Kal Ge TOXVTNTEC TOU TAOLOL AVe TWV TEGGAPWY KOUBwv. O
OTTOLKIGPOC GUTOC €XEL TEGGEPT. GTADLAL:

1. Ao 1 otiypn g 6VAGNC TOVC GTO VEPO, TA VPUAC GUGGHPEVOVY OPYOVLKY] VAN Ko
UOpLO. TTOV TPOVTAPYOVY GTO VEPO, OTWC TOAVGOKYOPITEC KOL TTPWTEVEC. AVTO elval TO
TEWTO GTADIO TOV GITOLKIGUOV, TTOL Cekvael devTePOAETTTO PeTA TN 6VIGT, 6TOdEPOTIOLELTAL
EVTOC AlYyOV WPW®V KOl TTPOETOLRALEL TNV ETLPAVELD YLO. TO. ETOUEVO. GTADLA.

2. Apéowg petd, oto de0TEPO GTADI0, UIKPOGKOTIKOL 0pYOVIGUOL, OTtwe GokTNElo Kot
utkpo@Ukn (kuplwg Sidtopa), amolkitovy TNV emPAvela, ekkpiVOLY 0pyavikéc ovaleg (Kuplwg
TOAVGOKRYAP{TEC) KAl dNULOVPYOLV £va KOAM®IEC 6Tpdpa (Blopilw).

3. H koAA®dN¢ vep1n Tov Blo@ilp KOl N TPOYVTNTO TNG ETLPAVELNCS, AOY® TNC VTTO.PENC TNC
UIKPOBLAKNC KOWOTNTOC, OLEUKOAUVEL TNV TPOGKOAANGN KOl OAA®V, TOAVTTAOKOTEQPWYV
0PYOVIGPOY, OTIWC PUKNTEC KAl TPOTOLwa. H petdBaon amo 1o Blo@ilp 6e plo o 6VuvIeTn
BokowvotnTto. TOL TepthaubBdver Tpwtoyevelc Tapoywyolc (@utikodc  opyaviGuoig),
KOTAVOAOTEC, INPEVTEC KOL OTTOLKOJOUNTEC EYKALVIALEL TO TPLTO GTADLO TOV ATTOKIGUOV.

4. To 71étapto otado mepthopBaver TNV €MKAINGT OGTPAKOEWNOY KAl KOKPOPUKOV
(moAukVTTOPWY PUTIKOY 0pYavIGROY). Ta ocTparkoeldn meplaubdvovy puidia, TOAVYALTOVS
(okovAkia g ddAaceag mov Stablovv Ge orANPd TepiBAnua) k.G, To pakpo@UKN
neptlapbavovv Sidpopa £dn yAwpopukwv (m.y. Enteromorpha) kot @aopukev (my.
Ectocarpus) (KotpikAa, 2015).
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Ymohoyicetar 61t 4.000-5.000 @UTIKA Kol (WIKGE €107 UTTOPEL VO GUUUETEXOVY GE TETOLEC
Sadikaciec. H 6Bodoyikn pdmaven tov vedlov (fouling) amé daAdcciovg opyavicuoig
Ttalpvel SLAPOPEC KOLVEC OVOUOGLeC, OTTwC QUKLAdA, YAITGo KOl 6Tpedova. ExkTipdtal 0Tt €va,
mtAolo TTov dev mPocTaTEVETOL OO TN BlOAOYIKN PUTTAVGT pItopel vo 6uGewpevoet 150 kg/m2
0pyavIGpOV 6e Aydtepo amd €& unveg otn ddlacca. INa éva VLCC (Very Large Crude
Carrier) pe 40.000 m2 vwoduldoeto emi@avela, avtd onuaiver 6.000 TGvoug 0PYAVIGUGOV
(Kapvdng, 2002, Candries, 2000).

ZOp@ovo pe TN Zowbacn yoo Tov €Aeyxo Tov 6AaBep®V TPOGTATEVTIKOV GUGTNUATWYV
vPoAoYPLUaTIGROV Tov  Aledvii Novtihiakod Opyavicpot (AFS) (IMO, 2001), wog
TMPOGTUTEVTIKG GUGTNUO VPOAOYPWUATIGROV opitetar 1 emévduon, n Baen (umoyid), n
ETTLPOVELOKRT] ETECEPYOOLO N YEVIKOTEPO O UNYAVIGUOC TTOV YPNGLLOTIOEITAL GE €VO. TTAOLO YLO.
TOV €AEYX0 N TNV ATOTPOTN] TNC TPOGKOAANGNC OVETIAVUNTOY 0PYAVIGUOY GTN YAGTPO. TOV.

1.2 IoTtooikn o.vadpoun

To mpdébAnpo tng 6Biopvmaveng elvar 1660 TOALG, 060 KAl N Bl N VOVGLTTAOLN, ©C
avdpomvn dpactnptotnta. ‘Hon amo 10 2000 m.X apyicouv va xpnoipomolovvtol
TPOGTATEVTIKA EAGGUATO YOAKOV TTAV® GTIC EVALVEC ETLPAVELEC TV TTAOIWYV, EVO KOL ATTO TO
1500 7t.X ot Dolvikeg e@apuogovy eAdopata YoAKoL Kol LoAv6dov 6To. TAOl TOLC TTPOC
eMITELEN VYNAOTEPWV TUXVLTINTOY, XWPEIC WGTOGO VO YVWEILOLY TANEPWC TIC TPOGTUTEVTIKEG
toug 1010TNTEC. O ApLoToTéAng Tov 40 0wove T.X TEPLYPAPEL OVOPOPEC YLO. UELOUEVN
TaXVTNTA TOV TAOILY, A0Y® aAAnAemidpaong pe Paplo Kol dOAAGGLOUC 0PYOUVIGUOVG, EVO
YVpw 670 300 7.X 0pYlCovV VO ERPOVIOVTOL XPORATO aTtO KEPL N TTLGGA e KVPLO. GUGTATIKA
EVWOELC TOU XAAKOVU, TOU OPGEVIKOV, TOU dglov KAT. Mia 0mo TIC TPOTEC GVOPOPEC yLo.
6lopvTaven ce mAola amodidetar 6tov ITAovTapyo, yopw 6to 100 w.X, o omolog TepLypdgel
10 “kalagatiopa” (gpyoacio kadopluod kat emSopdwone EVAVLY GrROPOV) ¢ Siepyacia
OV eRTEAELTOL TIPOKELUEVOL VO OTTORATAGTADOVY oL BAG6Beg Twv EOAVOY GRAPOV a0 TNV
TPOGKOAANGN DAAAGGLOV LWIROY KAl UTIKGOV opyavicuov. (Plutarch, 2013, Stephens, 1952a)

H ovotnuotikn kol opyavopévn pnon GTolxelov YOAKOU YyLo. TPOGTOGLO. TOV TTAOIWV
evavtiov tng Biopvmaveong tomodeteital petald 17ov kat 18ov awwva. H mpwtn emionun
KOTOYPOPN YXENONC TPOGTUTEVTIKOL LPAAOXPWUATOC XPOVOAoyelTal To 1625, plo TOTEVTO
tov W illiam Beale amotedoVpevn 0.0 €va Pelypa Koviog, GI3NPOV Kal YO.AKOV, VO UEXPL TO
1865 elyav katoxvpwdel TAvw 01o 300 TATEVTEC TPOGTATEVTIKOV LVQPUAOYPOUATOV UOVO
otnv AyyAhlo. QoT1060, pe ™ GTPOPN TNG VOUTIALOC OTIC KETOAMKEG KATOGKELEC TTAOLWYV
TPOERVYAY aduvaplee Kal TPOBANUATA GTIC EPOPUOYEC TOL YAAKOV, OTKC N YOABOVIKN
d1aB6pwon NG PETAAAKNG YAGTPOC TOU TAOIOVL KOl O TEPLOPLGUEVOC, YLO. TIC OVAYKEC TNG
OAOEVO.  OVOTITUGGOUEVNC  VOUTIAOC, YPOVOC OITOTEAEGUATIKNG OpAoNg aLTOV  TOV
VPOAOYPOUATOV. AVTO €l)e K¢ ATOTEAEGUO. TNV OVATTTUEN TNC €PEVVAC KOL TNG TEXVOAOYIOC
yo. TNV efevpeon eVAANOKTIROV AVGEWV, GPXIKO Ue TN XENOoN OGAA®wV peTdAAwv avil TOu
xoAkoV (m.y. Wevddpyvpog) kai 6Tn GUVEXEld pe TNV dnulovpylo o OAOKANPWUEVODY
TPOGTOTEVTIKOV GUGTNUATOV v@aloxpwpatiopol. O Tpoomadele¢ OUTEC 0dNYNGOV OGN
OoKLUN TOAN®V €VOANOKTIKOV, OTTWC 1 YENON KOWOV BLOKTOVWYV, GOVALKNC GAROOANG,
o&ediwv kal 6rOVNG PeudapyVPOoL Kol eTKOADYPEWY Ue AGPAATO Kol Tepebivdédato (vEpTL).
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Méco omo TIC OLVEXELC OUTEC TPOCTAELES, OVOROAVPINKAY Ol  eCOLPETIKEG
TPOGTATEVTIREC OOTNTEC TWV 0pYaVIK®V evwcewv Tov Kacoitepov (Sn) évavit 1ng
6lopVTTaVGNG KOl TTLo GLYKEKPLUEVE Tou TptBovtuAokacaitepov (TBT), o omoloc dpyloe va
YONOLUOTIOLEITOL WC GUGTOTIKO GE TPOGTOTEVTIKA VPAAOYPWOUOTO GTIC GPXEC TIC OEKOETIOC
tov 1960. Ty dekaetio Tov 1970 t0 vpaloypopata pe kOpto cvotatikd 10 TBT yvopioav
peyain eCéMEn kot dddoon 6TNY 0yopd, AOY® TNG LITEPOYNG TOVLC EVAVTL TWV LITOAOLTWYV
GLGTNUATOY, TOGO KC TTPOC TNV UTOTEAEGUATIKOTNTA TOUC OGO KUL WC TTPOC TN SLOPKELD TONG
TOVC, dNULOVEPYOVTAC EATIIOEC OPLGTIRNG eTiAvong Tov TpobAnuatog e Bopvmaveng cTo
mdota. Ilap'odha avtd, otic apyég e dekoetia¢ Tov 1980 apyltouv vo TOEATNEOVVTOL
€COLPETIKA OVGUPEVELC ETIIITOOEL G DOAAGGLOUC OPYOVIGUOVUC, OTTWC T GTPELOLO KAl AN
paAakia. H to€kotnta tov TBT yia 1o daldooio mepiBailov odnynce otodtokd TOANEC
YOPEC VO DEGTIIGOVY VOPOUC KOL UETPO. VIO TOV TTEPLOPLGPO TNC XPNONG TOL TPOC TO. TEAN TNG
dekaetlag tou 1980, pe amokopVLEWUO TNV TANEN GTOYOPELON TOL aTnd Tov Aedvn
Navtidtoké Opyavieus (IMO) 1o 2008. Tapd v kvplapyio tov TBT 6tnv ayopd, n xpnon
TOV YOAKOU deVv eYRATAAEIPONKE TOTE, £lTe WC PINVOTEPN ETIAOYN, €(T€ WC EVIGYVLTIKO TOV
TBT oe kamoleg meptmtoOoelg kot petd v anayopevon tov TBT enavnide oto mpooknvio.
E€ottlag, Opwg, TNG TEPLOPIOPEVNG OTTOTEAEGUOTIKOTNTAC TOUC OIEVOVTL GE KATTOLOVLC
00AAGGLOUG 0PYAVIGUOUC, TO LPUAOYXPOUOTO Pe KUPLO GUGTOTIKO TOV YOAKO GPYLGOV VO
eumAovTigovTtal pe evioxvtikd (“booster”) Bloktdva, Ta. 0Ol GLYVA €lvaL KOG QLOVIOKTOVA.
KOL OUTO OTTOTEAOVV GNUEPC T €LPVUTEPC. OLAdESOUEVO TPOIOVTO GTNY TOYKOGULO O.YOP(.
(Dafforn et al., 2011)

H oloéva avlavopevn KOTOVONGN TOV GULVETELOY TNG XPNONG TOCIKOV LPOUAOYPWUATOV
EYXEL TOPOKIVNGEL TNV TTAYKOGULO. KOLVOTNTO VO, €NEVOVGEL GTNV €PEVVO. KOL AVATTUEN N
TOCIKOV  €VOANGKTIKOV  yl0. TNV OVTPEeTOTIoN Tov  TpoBAnuatoc g  BGopvmaveng.
ATOTEAEGUO. OVTOV TWV TPOGTOIELOY EIVAL 1] GLVEXNG OOKLUN VEWV PeDOdWY, OTTWC N XEPNON
GIAKOVOUYWV ETILYPLOUATOY, Ol EQPOPUOYEC WE XOPNON NAEKTELKOV PEVUOTOC KOL YEVIKG 1
OTPOPT TNG €PELVAC KOL TNG TEXVOAOYLOC TPOC WO ROTEVIUVON TTOV ETUKEVIPWVETAL GTNY
TOPEPTIOOION TV  JOPOP®wY  JOAAGGIWV  0PYOVIGUOY VO  TPOGKOAANIOVY TAVG GTLC
Bpeyopeveg em@dveleg kot Oyt otnv OnAntnpltoon kat e€oviwon oavtwv. I[lapd v
KUKAO@OPLO KOL TNV EQOPKOYN TTOAOV EVOANOKTIKOV TTPOGTATEVTIKOV GLUGTNUATOV, ALYOTEPO
TOCIKOV KAl PLALROTEPWV TIPOC TO TEPLBAALOV, N O.LLOTGTIO KOL ] OTTOTEAEGUATIKOTNTO TOUC
QOLVETAL VO TOPOUEVOUY OKOWO TEPLOPLGUEVEC, UN ETILTPETOVTOC TPOC TO TOPOV KATOLO.
ueydiAn aAdayn kateddvveng 6tn xpnon veailoypwudtey diedvog (Dafforn et al., 2011)

1625 — 1st coating 2003 = IMO ban 2008 — IMO ban
patent by William on TBT paint on TBT based
Beale [22] application paints

1600 1700 1800 1900 2000 2005
| | | | I ! — >

Copper sheathing and heavy metal based coatings — copper coatings with booster biocides

Tributyltin
SPC, 1976
patent [23]

Foul release coatings, 1977 patent [24]

Novel environmentally
acceptable alternatives

Ewova 1: H eE£MiEn T0v v@aloypopdtov and v TeoTn enionun KaToypo@h Toug £0¢
onuepo. (Chambers, 2006)
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2. H BIOPYITANXH KAI H ANATKH XPHYXHY YPAAOXPOMATON

2.1 Ot emntwoee e 6loPVTAVGNC

O1 emtocel 10V @Avouévov Tn¢ 6BlopvTaveng, 6e GuVdVLOGUO KOL Pe TN XPNOoM
TPOGTATEVTIKOV GUGTNUATOV VPOAOYPOUATIGUOV, OGQPOPOVYV KLPLOC TNV TOEKOTNTO TOV
VPAAOYPOUATOV, TNV OTOSOTIKOTNTO KOl TO ETUYELPNGLOKA KOGTN TOV TAOIWV KOl TOUGC
TePLBAAAOVTIKOUC KIVOVVOUC TTOV GYETILOVTAL e TNV el0aywyn EEvwv doAAGoLwY ed®V Ge véa
nieptBaidovto.

H eicayoyn &évwv edwv ce véa meptBAAAovTa 0Ito TAOLO €XEL OVOYVWPELGTEL WC GNUOVTLRY
amelln ylo. Toug wKeavoLC KAl ywo. TN dwotnenon g 6Bromowidotntog. ‘Eva mAndog
Q0AAGGLOV €0WV, TTOV UETOPEPOVTAL EITE UECH TOU €PUATOC £lTe AOY® TPOGKOAANGNC GTO
Vpala TevV TAolwY, pmopel va emBlwcel KAl Vo SNULOVPYNGEL €Va VEO OVOTTOPAYWYLKO
TANOVOPO G670 TEPLBAALOY LTTOBOYNG, KADIGTOVTIAC TO YWPOKATAKTINTIKO KOl OVTAY®VIGTIKO
(IMO, 2001).

To mpobAnuo TeV WDOYEVOY B8OV TTOV UETAPEPOVTOL O.TTO T TTAOLO €YEL YIVEL TTLO €VTOVO
TI¢ TeAevtaleg dekaeTle¢ AOY®w TOU OLENUEVOL OYKOU TOU AAAGGLOL EUTOPIOV KOl TO
TEOBANUO eVOEXETAL VO PNV €YEL PTAGEL GROUO. GTO OGTOKOPLPWUG Tov. Ol GuVETeleg e
TOAAEC TEPLOYXEC TOU KOGUOU NTOV KOTOGTPOPIKEC. XLTOLYElD. DElYVOLY OTL 0 PLIUOC TWV
6loel660AéwV Guveyitel va aLEAVETOL e OVNGLUYNTIKO PLIPO KOl VO ELGAYOVTOL GUVEXWOC GE
véeg eployég (IMO, 2001).

H 31400061 TV XWPOKATOKTNTIKGOV EOWV OVAYVOPLETAL TTAEOV WC Wia OTTO TIC UeYOAVTEPEC
OTTELAEC VIO TNV OLKOAOYLKY] KOL OLKOVOPLKY] ELNPUEPLO TOV TAAYNTY. AVLTA TO. €01 TPOKAAOVY
TEPAGTIO (MPLG 6TN BLOTTOKIAGTNTO KL TO TTOAVTIUO PUGLKG TAOUTN TNG YNC ATTO TNV OTola
e€optatal. Ot AUeGeEC ROl EUUEGEC ETUTTTWGELC GTNY LYELD YIVOVTOL OO KAl TTL0 GOBAPEC KAl N
6Aa6n oto TepPBAALOV elvar GuVa pn ovooTPeéPn. EmmmAéov, ONUAVTIKEC OLKOVOULKEC
ETMITTOOELS TAPATNPOVVTAL GE Blopnyavieg TTov e€APTWVTAL OO TO TAPAKTIO KOl dAAGGGLO
1epl6AANOV, OTIWC O TOVPLGUOC, N LIATORAAAEQYELD KOL N OAlelD, KADWC KAl Ol dATTAVNPEG
tuleg otic vtodopég (IMO, 2001).

Ymapyovv mepimov 990 evikd edn otnv Evpomn, cvpmepilopbavouévov kot emblabov
utkpoBlwv yia Tnv avdpwmivn vyela, (Gollasch, 2002) émwc to Vibrio cholerae (McCarthy et
al., 1994) ka1 n Escherichia coli (Schernewski et al., 2014). H kAwpatiky oAoyn oméd uévn
NG PIToPEL va. 0VENGEL TO TTOGOGTO ELGAYWYNC CEVIGTWV GTO EVPWTAIKA VdUTO 010 15 €w¢
30% (Fernandes et al., 2014). Ot mdavég cuvépyeleg peTalld POPEWY TNG VAULTIAOC KO
GAA®V OVIPOTOYEVOY ETUTTWGE®Y, OTWC N KAWOTIKN OAAGYN, WITOpEl va 0dNnyncovv oe
ONUOVTIKEC OANOYEC GTNV KOTOVOUN KOL GTNYV TTAPOYWYLKOTNTO OUTOV TV €80V KOl Vo
TEORUAEGOVY GNUOVTIREC AANAYEC GTN doun KOl AELTovPYlo TV dOAAGGLOV OLKOGUGTNUATOV
UE KOLVWVIKEG Kal otkovoulkég emimtooelg (Perrings et al., 2010).

‘ONo. T Aol TTopPoLGLALoVY KATIOW 60dud 6loGLGGHOPEVONG, OKOUN KOL EKELVO. TTOV
UTopEL va €X0VV KODUPLGTEL TTPOGPATA N V0. €XOVV V€O GUOTNUA OVTLPPVUTTaveng. Meléteg
éxovv delel 0Tl 1 Sadikaclo 6l0GVGGWEPEVLGNG APYXILEL GROUN KOL OO TIC TPOTEC OPEC
epBamtione tov TAolov 610 vepd. H Biocuecwpevon mov pmopel va Bpedel ce €va mAolo
EMNPEALETOL O.TTO L GELPA TLO.PAYOVIWV, OTIWC:
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TOV GYEJLOGUO KAl TNV KOTAGKELN, OlwC TOV apldud, TN oM KAl TOV GYXedLAGUO
meploy®v e€etdikevpévav décewv (.. TPowdNTRPEC TADENC, TPOINKEC KAl TPOECOYEC
KUTOUC K.ATT.)

GUYKEKPLUEVO, AELTOVPYLKA TPOQPIA, GUUTEPIAQUBOVOUEVDY KOl TTOPAUETPWY OTTWC Ol
TaxVTNTEC Aettovpylag, av eival ayrvpoBoAnuévo N mov BplokeTal TO TAOLO OTOV dev
yonotpomoteltat (.. avolktdé aykvpoBoAiio 1 Ge Audvt)

TOUC TOTOVG ETMGKEPEWY KAl TIC 0d0V¢ eumopiag (m.y. avdloyo pe 0 depuokpaocia
KOL TNV GAGTOTNTO TOV VEPOD, TNV a@dovia TV 0pYOVIGUOY PUTTAVGNG K.AT.)

. TO LGTOPIKO GLVTNENONG, GLPTEPIAGUBAVOUEVOL TOU TUTOV, TNC NAKIOC KOl TNG

KOTAGTOONG OTTOLOVONTTOTE UVTLPPUTTOVTIKOV ETLYPIOUOTOC, TNC EYKOTAGTAONG KOL TNG
Aetrtovpylag GUGTNUATWV TPOGTAGLOC KOTA TNG EUTOVONG KOl TOV TTPOKTIKOV
KO.DAPLGPOV.

Ol TPOKTIKEG e@OPPOYNG Yoo TOV €Aeyxo Kol TN dwoyelpton g BloAoyikng pvITOVONG
UIT0POVY va. GLPBAAOVLY GNUOVTIKG GTN PELWON TOL KIVOUVOU PETAPOPIC TV «ELGBOAED V>
elddv (IMO, 2001).

[Teptmov 59 €idn €xovv dewpndel To. O TPEOBANUATIKA TTOL €VOVVOVTAL KOL YLO. TNV
av&non TNC KATOVAA®GNG KAVGLL®Y TV TAolwv. Ta 7o yvwoTd ek Twv OTolwv elval ot
neToideg, 10 exvodepua, ta Bpudtwa, yiyovtiaior Tohvyattor (Riftia pachyptila), poldkia,
oPoVYYapLa, UKo kol kviSoiwo (cnidarians). Me 6461 TIC €MNTOGES TOUC TPORVITTOVY
TEGGEPLC KATNYOPIEC OLKOAOYIK®OV XOPAKTNOLOTIK®V:

1
2
3.
4

Yonyopn avantuln / vPNAOC PLIUOC UVOTTAPOYWYNG
avTIGTAGN 08 PUTTOVG / G PETPO AVTLPPVTTAVONG

HOP@POAOYIKO GYNPO 1 pé€yedog, LTTEVLAVYVO YLo. AVTIGTACN TELBNC

. peyain ag@dovia/6opdaca N emkPATNON.

EvdekTikG 6TIC elKOVEC TTOL AKOAOVDOVY TTOPOVGLALOVTOL KATOLO €100 TOV TPOKOAOVY TO
@ovopevo ¢ Blopvmoveng otav 6pedovv ce Eévo TeplBAALOY ¢ un ynyevn edn, wetd Ty
TEOGKOAANGN TOVC GTO. VPUAC TOV TAOLWV.

Ewova 2: Aciatiké mpdoivo podt (Perna viridis). Amé tov Ilepoikd kOAmo €xer 6pedel Ge
Kapai6ikn, Notio Athavtiké kat Notio Epnvikd Qkeavé (Smithsonian Marine Station at
Fort Piece, 2007).
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Ewova 3: 1peldt (Amphibalanus improvisus). Aé 1ov BopetoavatoAikd kat Bopelodutiké
Athavtiko Qreavo €xel Bpedel 6e NoTiodvtikd AtAavtiko, Kopaibikn Odlacco, ATAaVTIKO,
BoAtikny, Mavpn ®dlacco, Kaocmio Odhacca, Bopeodutikd Eipnvikog, Avatolikn Acla
(Alchetron, 2018).

Ewovo._4: Evpomaikdc molvyaitoc (Sabella spallanzanii). Ané tov BopelioavatoAikd
Athavtiko Qreovo kot Mecoyeto €xer Bpedel 6e NoTiodutikd ATthavtiko, Notio Avetpalio,
Néo Znhavdio kot Bopelodutikd Eipnvikd Qkeavo (Shutterstock, 2015).

'3
z“

Ewovao 5: ®vkio (Undaria pinnatifida). Ané tov Bopeodutikd Epnviké Qkeavé €xouvv
Bpedel oe Mecoyeo, Boperoovatodikdo kot Notiodvtikd AtAavtiko, BopeoavatoAiko

Eipnvikd Qreavd, Notoavotohiky Avetpadio, Néa Znlovdio (Australian Government,
2018).
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H dwa@opd ynyevov kot pn ynyevov eldov evTOTLETOL 0TO avTloTOLX0 BLOAOYIKA TOUC
yvoplopota. Ta Eva edn mov eil66aAlovy 6e véo TeplBAANOY UEGH TOV €PUOTOC KOL TWV
VPAA®Y €YOUV PEYAAVTEPO GVTIRTUTIO GTN BLOPUTTOVGT GULYKPLTIKA Pe TO aVTOXdOVa, KUDWC
EXOVV KATOPEPEL VO eMLBLOGOVY ATIO TO. AVTLPPVLIOVTIKG PETPO. TOV YPNGLUOTTOLOVVTAL OTTO
Ta TAOLO, KODWC KOl ATTO TO PUGLKA OLKOAOYIKA €UTTOdLO, OTIWC N DEPUOKPAGIA, N OAATOTNTO
Kot ot VOPoduvapLKol TTapdyovtec. Q¢ ek TOVTOV, DLOPEPOLY ATO TA VTOTLA €LON.

Ta pétpa avtippVdTaveng arevdivovTal TGO G YNYEVEIC OGO KAl GE PN GVTOXD0VO. €ldn
KOL TO KOGTOC OvTIGTOdultetol omo Tnv  efotkovounon kovoipov. Tavtdypova, 1
avTIPPVTOVGN pewwvel v e€amAmon Twv un avtoydovev edwv. H emeepyacio tou
00AAGGLOV €PUATOC OTTOGKOTEL KOTA KVUPLO AOYO GTN Pelwon/TPoAnyn tng eCamA®WONG TV
un avtoxdovwv eV, XWEIC AUESN OVTIGTAIUION GTNY €COLKOVOUNGT KOVGIpwY. Q6ToG0, N
pelwon e eCATAWONG OVTOV TOV €WV PITOPEL VO 0ONYNGEL GE UEANOVTIKN UEL®GN KOGTOUC
TV KAVGIPOV, Aoyw ¢ Tdavig Bopvmavong (Fernandes et al., 2013).
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2.2 O GNUOVTIKOC POAOC TNC TOOYVTNTOC TKOV VEOA®YV GTNV EVEQYELOKY)]

OLTTOOOTIKOTYTO TOV TAOLWY KOl 1] O.VOYKY] Y01GNC VPOAOYOWUATOV

‘Otav évo copo kiveltal péco ce évo opotoyevég pevotd (dmwg 10 vepd N o adpag),
OVTIPETOTICEL JUVAPELS TOL avTiTidevtal otnv kivinon tov. [o 1o TAola, ot Bacikég
oLVIGTWOEC NG ovtiotaong mepthopBavouvy v 1PN TV LVEAAWYV pe TO VEPD, TNV
AVTIGTAGY ATTO TOVC KUUATIGROUC TTOV TTPOKOAEL TO TAOLO, TNV AVTIGTAGN ATO TIC dlveC 6NV
TEVPYN TOL TAOLOV KAl OTT0 To. TapeAKOpeva Tov TAolov. Eva metpedaio@opo mov TtAéel pe
™MV ToX0TNTO OYEJLOGUOV YPNOLUOTIOEl PeYAAO TOGOGTO KAULGLEOL ylo. va viepBel tnv
avtiotaon TE6NC. Avtideto, yia TOo TOXVTAOOC OKAPN N OVTIGTOCN KULUATIGROV €lvol
ONUOVTIKOTEPY. L& YEVIKEC YPOUWUEC TTAVTWC, GTO TAOLO. ETTLRPATEL N avTiGTAON TNC TEWBNC, N
oTol0. ETMNEEALETAL DPOPOTIKG OO TNV TPOYXVTNTO TNC eMLPAvelag TTov BplokeTal oe emagn
pe ™ pon tov vepou. H tpayitnta tov vedAny evo¢ A0V KOTA TNV TO.p0d06M YTOPEL va.
elval WOAIC 75 pum KOl 0.pY0TEPO. GTOV KUKAO {WNG TOL va TNyaiver yio deCOUeVIGUO e
tpaxVvtnto 250 pm. Tevikd, n 1p0xVINTO, OKOQO KOl e KOAN GUVTNENGON, GLEAVETOL pe
pvdpo 10-25 pm ava €tog. ‘Exet vmoloyiotel 01t yioo kKGde av&non g TEAXVLTINTAC TV
vPAAwv katd 10-20 pm n avtiotaon TP6Ng avfavetatl katd 0,5% yio TAola TOL KvovVTAL
ue vypnAotepeg Toxvtnteg (KotpilkAa, 2015, ABS, 2013).

, , , Biohoyikn TPOXVTNTO
) M A ,
VGLIKN TPAXVTNTA oppoloyla (610ptravon)

Ynpela GLYKOAANGNC, | ZwKOlL  0pyoVvIGUol,  OTTWC

Méxpo (51 mm) KUUO.T[GU(?Q shafj,ud‘rwv, povdLa | xa no?\ﬁx()fwm.
GNUOAVTIKN dtabpwon | Putikol  0pYOAVIGUOL,  OTTWC
EAAGUATOV UAKRPOPUKN
Kakn KOTAGTOGN

Mikpo (<1 mm) SJT,lprG[J,O.TOQ, e?xdootm,/ KO?\?\(I@,SQ ctpwpo  (slime),
otabpwon, KOTOTOWUN | LIKPOPUKN

ETLPAVELOC GTGOALOV

IMivakog 1: THmolr empavetakng tpaxdtntag ota Veaio twv Tholiwv (ABS, 2013).

[evikd, n em@ovelakn TPaxVLINTO TOV VEAALY daxwPLleTOl 6 PUGIKN KoL GloAoykn.
EmuAéov, avddoya pe 1o péyedog, katatdecetal oe pikpo-tpayvtnto (<1 mm) kat poakpo-
tpaxvtnro. (Gl mm). H @uoikn pikpo-tpoxVtnto avdvetor omd pnyovikn 6Aa6n 7
avendpkea tov emiypiopatoc (Eeprovdiopa, dnuovpyia PLGOABwY, PdyGua, 0r0DOEGIEC
oto emiypopa kAm). Emilong, emnpedtetor amd v akaTtdAANAN  TPOETOLWAGIO. TNG
em@avelog mEwv to Gawplpo Ko/ TNV TANPpEAN e@appoyn Tov emyplopoatoc. Metd Tov
TEPWTO OeCOPEVIGPO KOL TNV OVTIKOTAGTAGN TOU VPAAOYXPOUATOC YTTOPEl Vo Tapatnendel
ETMLPAVELORT TPOXVTNTO 250 pm 1 KAl TEPG60TEPO. AuTo €xet w¢ amotélecpo 3-4%
UEYOAVTEPN KOTAVAAWGY KOVGILOV, GE GYEGN Pe TNV KOTOVAA®GN KOTO TNV Tapddocn Tov
TA0lOV. LUVETOC, Ol EMITTWOELS OO TNV TANUUEA] GLVTINENON TOL VPAAOYXPWUOTOC UITOPEL
V0. €lVAL GNULAVTIKOTOTEG OGOV 0.POPd TNV TEBN TwV VPAAWY Pe TO VEPO.
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Exktipnoec yia Aemtoypoppo mhola eAa@poV ekToTiopotog delyvouv OTL €va eAa@pv
kKOAWSec 6Tpwpo (slime) Tov KOAVTTEL OAN TNV EMIPAVELN TOV VPAAWY UTTOPEL Va avENGEL
™V OAKN avticTacn katd 7-9%, eve €vo 6apv otpoua katd 15-18%. Mikpd 06TPOKOSEQUO.
KOl @UKLA 0vgavouy TV avtiotaon katd 20-30%. Zvventwg, To (Tovpevo elval 1 KOTAAANAN
TPOETOLPOGLO. TNC ETLPAVELOS TPV TN Ba@n KAl N €TAOYN €VOC LPAAOYPWUOTOC TTOV da
Snuovpyel pta Aela em@dvela kat da TPoGTaTEVEL TO. VYOO amd T Blopvmaven (Kotpikda,
2015). Xtov Ilivaka 2 ocvvoypl{ovial 10 KOGTOC KOl AOLTEC TOPAUETPOL TNG XENONG
VPOAOYPOUATOV.

Me éva eTmiypLopa KOANG TOLOTNTOC TTOV
eQAPUOLETAL TTAPAAANAG pe KATAAANAO
TEOYPAUUO KADOPLGUOV/GLVTNENGNC

E€otkovopunon VPAAWY pmopel vo. e€otkovoundel 3-4%
kavotpo. EravaBoen pag tpaytag
empavetag e€okovopel 10-12% o610 KOGTOC
KOVGILOV.

[TAnpng kadaptopog pe ynypatoBboin,
eQapUoyn ovTdaBP®TIKOD GTPOUATOC
Kootog 0GTAPLOV KAl KOANG TOLOTNTAG
vparoypopatoc: 10 $/m2 n mepimov
300.000 $ yia éva tumiko VLCC.

IMivakog 2: XopakTnELGTIKG TNC EQOPUOYAC VPOAOYPWUATOC GTa V@ala Tov mAolo (ABS,
2013).

Metald tov delapeviopov prtopel va yivetol VTod0AAGGLOC KODAPLGKOC TOL TTAOIOV Lo
VO, TTORaKPLVIOVY TuXOV emkodNcelc. To KOGTOC KOl AOLTTEC TTOPAPETPOL TOV KODAPLGUOV
TwV VPAALY Guvoypiovtal 6tov Ilivaka 3.

Kadapiopog ehagptod kKoOA®Sovg
GTPWUOTOC UTopel vo. odnynoet oe 7-9%
UELWON GTNV RATAVOAWGT KOVGLULOV.
Kadaptopog 6apéwg kOMOI0VE 6TPOUATOC
uropet va odnynoet oe 15-18% pelwon otnv
KOTOVOA®ON KaVGIpov. O kadaplopog
uakpo-6lopuTtaveng e€otkovopel 20-30%
KOUGILOV.

E€owovounon

Kootog kadaptopol vepdlwv amo dUteg 1
POUTTOTIKA Tteplmov 1,5-2,5 $/m2 1 mepimov
Kéotoc 50.000 $ yia éva VLCC, av kadapiotel OAn 1
empaveta. To yauniotepo k66TOC 6NV ATtw

Avatoln, To vynAotepo 6tnv Evpomn kat

v Apepikn.

IMivakog 3: XopaKkTNELGTIKA ToV KadoEIGUov Twv vpdAwy Tov Aolov (ABS, 2013).
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‘Eva emimthéov onpelo ov xpnget mpocoyng elvar n Gopvraven g €Atkag Tov TAolov,
ov odnyel 6NV avENGN TNG TEOXVTNTAC TNG KOl 6TNV LT06AdUIGN TNC aTOdOcNC TNC.
Extipdtor 01t n avnuévn tpoydtnto tng mpomélog odnyel €wg kot ce 6% avinon ng
KOTOVAA®ONC KOVGIoY. Ot TpoTélee cuvndwe dev emiyplovial pe karmowa Gagpn. IepiExovv
x0AkS (tvmikd 70%), o omolog elvor TOEGC Yo TOAOVG DaAGGGLOUC 0PYOVIGUOUC. Agv
TPOGTOTEVEL OpwC OTO TN pLkpo-6lopvmavon. ‘Etol, péoo oe €va ypovo oynpotigetol
BlopVmaven 6TV TPOTEAA, pe dlagopeTikovg pudpovg avd wepimtwon (tayvTnTo TAolov,
meployéc kat 6adudc Spactnetdtntag). H avtipetdmion tov @awvopévov ylivetal pe TOVv
KODAPIGUO TNG TPEPOTEAOC. ZUVOTTIKG, 1N OLOYELPIGN TNG TEOXVINTOC TNG TPOTEANC
Tapovoiagetal atov [livaka 4.

Ta oavetépw kooTn d0 TPETEL VO GLYKPIVOVTOL pe TO peydho O@eAOC OO TNV
€COLKOVOUNOT KOAVGIPWY AOYw TNng pelwong tng toténg tov mAolov. 'a moapdderypa, €va
mAolo petaopag epmopevpotokilbotivov 5000 TEU, pe péon ovopactikn tayxvinto 24,5
KOuBoug Kotavadovel eplimov 150 tovouvg kavcipov ™ pépa. Eav vmotedel 6Tl TO KOGTOC
1oV VOUTIALaKOV kRavcipov IFO380 avépyetatl mepimov 6ta 200 $ ava petpikd T0vo KOl OTL
10 TAOL0 Agttovpyel emt 320 nuepec TOV XPOVO, do. €xeL €TNGLO KOGTOC KAVGLU®Y TNC TAENG
Twv 9,6 ex. $. Eav katagéper vo peivoer kotd 9% v RATOVAA®GN KOVLGIPOL AOY® TN
armotponng g Blopvmaveng, Tote da amoPLyel KOGTOC TN Talng Tev 864.000 $ etnolug
(KotpikAa, 2015, ABS, 2013).

Kodaptopog tng mpomédag pmopel va
E€owkovounon odnynocet 6e 6% pelwon GTNY KATAVOAWGN
KOUGILOV.

AVTeC pITopovV va KadaplGovy TNV TPOTEAA
Kootog péca oe 3-4 wpeg, pe kootog 3.000 $ otnv
Antow Avatoln kot diwhdcto 6tnv Evponn.

IMivakog 4: XapaktneioTikd Tou kadapliopov Tng Tpomélag touv holov (ABS, 2013).

YUVOALRG, ERTILATOL OTL TO KOGTOC OJO TNV E€MITALOV KOTOVOA®GN KAVGLLOU AOY® TNC
avénpévng tpbng amo t BopvTtaven elval TOAD peyoAVTEPO OO TO KOGTOC KOJAPLGUOV
TOV VALY KOL TNG TPEOTEAUC KAl EQPOPUOYNC KAl GLVTINENGNC Tov vealoypwpatoc (ABS,
2013, Schultz et al., 2011). Zuvendg, oL GYETIKEG DLASIKUGIEC GUUEPEPOVY OLKOVOULKG TOUG
TTAOLOKTNTEG, €XOVV Oe TO eTTTAEOV TAEOVERTNUO OTL UELOVOLV OPEVOC TIC ERTTOUTIEC
eMBAOBOV OTUOGPULPIKOYV PUTTWYV, CEQETEPOV TN WUeTOPoPd 6loelicBoAéwy 610 JOAAGGLO
neptBaArov (Kotpikha, 2015).
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3. KATHITOPIEY YPAAOXPOMATON

H 6wopimtaven tov vpadlev Tov TAolnv arotelel yVvwoTo TPO6Anua amo TNV apyaloTnTo
€WC GNPEPA KOL OVTILETWTIGTNKE ETUYOPLOVTAC TA VPAAD PE KATOLO UELYUO TOV TEPLEXEL EVA
6oktévo (t0ikn ovcla), 10 omolo ekAVetal amé TO GTPWUG TOV ETLYPIGUATOC GTO
UIKPOGTPOUO TOU VEPOU TOV YELTVIALEL Pe TA VPOAQ, GKOTOVOVTUC 1/KOL ATTOTPETOVTOC TNV
ETMIROAANGN TOV DAAGGGLWV 0pYOVIGU®Y. To TPOBAnua ¢ 6loAoylkNG PUTTAVONS TOV LPAAOY
avO@QEPETAL GE €vav TATVPO TOL XPovoloyeltal Tepimov 6to 412 1.X., 610V oTolo YiveTal
AOYOC ylO. 0VGLEC OTIWC TO OPGEVIKO KOL TO QL0 TTOV AVOUEXONKOY PE QPUGLKN PNTIVN OO0
paotiyodevipo Xiov. ‘Evagc dAlog Tpomo¢ TPooTAGlOC TOUL XPNGIHOTOMINKE aATo TNV
apXaoTNTO NTAV 1N KAALVYN TV VEOAWV 6Ta COAvO TAola pe YOAKO Ge €AAGUOTO
(Toehéving, 2008).

210 péca tov 190V OalOve avoTTOYONKE WO, TTOLKIALL VPAAOYPWUATWV O.ELOTOLWVTOC TN
6otk 180 Tne Stacmopdc plag TolkNe ovalog e évav @opéa (binder) 1 vmécTpwpO
(matrix) (cuvndwg wa pntivn). To xpouata amotedovy moAvmAoka pelypato. Ta Boacikd
GVGTATIKG Toug eival o @opéac (GLVdwe wa pnTivn/ToALUEPES), oL YPWGTIKEC TToV divouy
TO €MOLYUNTO XPWUA, Ol OLGAVTEC TOV GPOLOVOVY TNV UTOYLA GTOV emdupnto 6aduo Kot
kaToTy eatpiCovtal kot dtd@opa TPocdeta. EWdikd 6710 LQOAOYPOPROTO, TPOGTIIETAL
cvvNdwe kol kAToto TolikN ovalo (610kTOVo) yla ToV EAey 0 TOV aVETAVUNTWV ETLROINGEDY
opyoviopov. ‘Oleg oL ovGleg NG €TOYNC NTAV QPUGIKEC. Bloktova ntav 1o ofeldio Tov
YOAKOU, TO OpPGEVIKO KOl TO 0&eldlo Tov vOPaPYVLPOL. AlOAVTEC ylo TNV €TLTEVEN TNG
eMIALUNTAC TUKVOTNTAC TOV XPWUATOC NTav 10 Tepebvdédato 1| vépTt (tov mpofpyetal amd
10 PeTGIVL TOV TEVKOL), N vaPda Kkat to BevgdAo (wpoidvta tov metpehaiov). Q¢ opeic
XONOLLOTIOOVVTOY TO AWEAOLO, N YOUOAdKa, 1 Tioco kot didgopec pntiveg. H ttadikn
uopdbia, yo mapddeiypa, Ntav €va ulyuo pntivng mevkov (rosin) kar pio¢ €vewong Tou
YOAROU KOl €QAPUOLOTAV GTO VPOAD PETA OTTO0 dEPUavon. XENGLLoTomdnke pogl pe GAla
mapopola «hot plastic paints» evpéwg péxpt kat Tov 200 awwva. Ot Avcelc avtégc NTOY
akplBéc, oyt TOAD amoTEAEGUATIKEG Kal Ue tikpn Stdpkela twng (Candries, 2000).

Meta tov B” TTaykoocpto [1oAepo, n ep@avion Twv GUVIETIKOV TTOAVUEP®Y VAIKOYV, TTOU 1N
ouvdeon Touvg GBooleTar G6TO TPOIOVTA TETpeAalov, €dwoe VEO ®INGN GINV  0YyopEd,
TOPEYOVTUC ATOTEAEGUATIKEC AUGEIC VIO TOUC QOPEIC TwV LEoAoxpwpdtnv (peyadiltepn
Sidpketo twng, emavanpotnto 6t dpdon). MopdAAnia, wg BlokTova YENGLLOTOMOINKAY
0L 0PYOVOUETOAALKEC EVOGELC TOL VAPAPYVPOV, 0 UOALBDOC, To apoevikd kat to DDT. TToAAEg
OO TIC OUGLEC QVTEC ATOJElYTNKE OTL TPOKOAOVGAV 6oBapd TpobAnuata 610 doAAcGLo
meptBGAlov kat v avdpwmivn vyeslo (apcevikd, v3pdpyvpoc, wéAv6doc, DDT) kat
amocVPdNKay amd T Bopnyoavia 6Tic apyéc tng dekaetiag Tov "60. EmmAéov, o xolkdg (wg
o&eldio tov YaAkov) Tpokadovoe TpobAiuata diaBpwong, Kuplwg e GRAPN aTd GAovuivio.
I'o toug AGYouC GLTOVC Ol TAPATIAV® OUGLEC AVTIKOTOGTAINKAY Ge peydlo 6adud armo
OPYOVOUETAAAIKEC EVWOEL TOV KOOGGITEPOL KOl KVLPIWC 01O TOV TPLBOVTULAOKAGGLTEPO
(Tributyltin —TBT) kat 6e pikpdtepo 60dud and tov tpipatvvlokacaitepo (Triphenyltin —
TPT) (Yebra et al., 2004).
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H dpdon 1ov vpaloxpwpdtov e€0pTATAL OO TO AV TEPLEXOVY N Ol KATIO0 BLOKTOVO KOl
o0 £lval 0VTO, OTWC eTioNg Kol amd Tov TOTO Tov Popéa (1 vmoctpwpatog) (binder or
matrix). XTn GULVEYEID  AVOQEPOVTAL TG YOPOKTINEIGTIKG  dlapipwv  KOTNYoELOV
VPOAOYPOUATWV, 0VAAOYO PE TO VITOGTPWUO KOL TN dPOOGTIKY OVGIO.

3.1 SvpBoTIKA VPEAAOYOWUOTO

Y1ic apyxéc g Oekaetiag tou 1960 or efarpetikég WiotnTee tov TBT elyov 0dn
OVOROAV@OEL KAl GTNVY  ayopd  KUKAOQOPOVGOV  EUTTOPIKA  TPOLOVTO.  Ap)IKA,
YONOLUOTIOLOVVTAY ©C GUVOJEVTIKO TOV YOAROU 6lOKTOVO, OANG GTOSAKG TTAPAXONKOY
vpaloypopato pe povo Goktovo tov TBT. Xta mpwta avtd vearoypopata o TBT dev
avTidpovoe YNUIKG pe TO VITOGTPOWO, OANG amAd dwacmelpdtav 6° avtd (free association
paints) oto Aeyouevo cupbatikd (conventional) vealoypwuata. Bdcer tov TtdmMOUL TOU
VTTOGTPWUOTOC, TO GLUBATIKG LPUAOYXPOUATO TNG ETOXNG WITOPOVY va Tallvoundovv ce
adtdAvtov vtosTpwuatog (soluble matrix) kot dioAvtov voctpwpatoc (insoluble matrix),
avGloya pe To av T0 VITGGTPWUO NTAV 1 Oyt StoAvtd 670 vepd (Yebra et al., 2004).

210 oLPBATIKA VPAAOXPWUOTO ASLOAVTOV VITOGTPWUOTOC, TO TTOAVUEPEC VITOGTPW PO, EIVOL
adlaAvTo 6710 vepo Kol dev Aetalvetal ovTe dtabpwvetar petd T 60don 610 vepod. Tumika
TOPASEIYUATO TOAVUEP®Y VALKOV TTOV XPNGLLOTTOLOVVTOL elval T0. BvUAIKA, emoleldikd Kat
akpPVAkG TToAvpep. To BlokTévo, oL BplokeTal JLOGTOPUEVO GTO LTTOGTPWUA, SLAAVETAL
GTO VEPO, OPYKA OTIO TO ETLPOVELOKO GTPOWUO TOV XPOUATOC, KOL OP0 GTO ULKPOGTPOWUA TOU
Bploketal oe emagn pe ta Veala. Kaddg mepvdel o xpovog, popta Bloktovou mov Gplokovtat
oe 60dVTEPO GTPOUOTA TOL YPWUOTOC Oa TPETEL VO, dLayvdoVV GTNV ETULPAVELD. OGTE VO
dpacouv. Avto dev elval T0G0 €VKONO KAl €XEL WG OTOTEAEGUA TO. GLUBATIRG VPALOYPOUATA
adlGAVTOV  VTTOGTPWUOTOC TOAD YPNyopa va ekAVOULV YOUNAEC, WUN OTOTEAEGUATIKEG
060Nt BloktOvov. To pelovérTnua Touvg €161 elval 0Tt €X0uV  WIKPO  XPOVO
amotehecpatikig dpdong (12-18 pnveg). Ta mAcovekTuatd TOLC €lval OTL EUPAVILOVY
UNYOVIKN 0vTOXN, OEV GKALOVV KOl GE YEVIKEC YPOUUEC €lvaL OVIEKTIKA GTNV €KIEGN OTNV
atpécpatpa (61adepd oe ofeldwon kal pwtodidonacn) (Kotpikia, 2015).

Ta ovpBatikd vVEAAOYPOPOTO SLEAVTOV  VTOGTPOPROTOC AVATITUYONKAY ©OGTE VO
OVTILETOTIGTEL N YONY0PN OTWAED. TNC OTOTEAEGUATIKNG OpAGNC TWV  adAALTOY,
EVGWUATOVOVTOC 68 LYNAN avadoylo (pagl pe ta GvVdeTIKA ToAvUEPN TOV GVAPEPINKAY
TPONYOLPEVKC) €vav @opéa eudldAvTto 610 duAaGGve vepd. O @opéag avtdc ovoudieTal
rosin Kot NTav QUGLKO LALKO TTOV TTPOEPYOTAY OO0 PLa PNTIVN DEVTPOUL, T.X. PETGIVL TTEVKOV.
Méca otn 94Aaceo 1 PNTIiv StoAvoTay Kol €16t amehevdepwvotay 1o Gloktovo. H 6ivdeon
NG ENTIVNG OVTNC NTAY TETOLO TTOV OEEWBWVOTAV GE ETTAPN PE TOV A€pA, GPA OEV ElXE LKAVN
6710depOTNTA €€ OO TN DAAGGGO KAl OV ETPETE VO. TTAPAUEVEL VLo TOAD €€ GTTO TO VEPO.
Emiong, 10 yeyovog 0Tt 1ToV QUGLKO LALKO 0dNyoUGe Ge aTPOBAETTTN KOL YN €TOVOAPLUN
GUUTTEPLPOPA. LUYKEKPLUEVO, GE GTOTIKEC GLVINKEC TOV TTAOIOVL GTNV DAAAGGO, TTOV ELVOL KOL
Ol €VVOLROTEPEC Yo TNV avaTtTLEN BlopvTTaveng, ot PLApol arelevdépwong Tov GloKTOVOL
EAAYLGTOTIOLOVVTOY, EVW GE GUVONKEC KIVNGNG N OTTEAEVIEPWON DEV YLVOTOY e ETAVOANPLUO
1pomo. Téhog, Ta ypwuata avtd elyav pikpodg ypdvoug twng (Yebra et al., 2004, Kopiudng,
2002).
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Puvdpol amedevdépwonc (leaching rate) ocupBatikdv vealoypwudtov adidAvtov
VTTOGTPWUOTOC KOl GUUTTOAVUEPW®YV, GLUTOAELOLVOUEV®DV VPAAOYPWUATOV.

Apxft xpovou fwng  Méoo ypovou Qwis Tehog xpévou {wis + PuBpbc oTeAcuBipwonc
BrowToviy ouoHDY

I Y T
aTTOTEAETUaTIGTATOL

® Bipscrdv e ouoieg 0 1 2 Xpovoc

Ewova 6: Ypoloypouato pe Stohvt pntpa (pue kokkiveg Bovdeg @aivovial 1o poplo Tng
6iokt6vov ovaiag), (Almeida et al., 2007).

Apyf xpbvou fwAc Mioa ypoveu Jwic Tikog ypdvou dwhc T PuBpdc oreAcudipwong
BroKTOVWY oUoLDY

______ t‘“:H _____ Dpon konwph

- oTTOTEALOUoTKGTNTaC

OTEg AfahuTr prTpa

A A (ouvBemks ulkd) T
® BoKTOVEL QUCIEC 1

T
5 Xpbvoe

-
]
F=Y

Ewova 7: Ypoloypwuato pe un dtodvti pitpo (e kOkkiveg Bovdeg @aivovtal ta popla ng
6loKTOVOL ovGlag, eve pe AeukEC BoVAEC OL TTOPOL TTOV GYNUATILOVTAL GTNY AdLOAVTN PNTEC
ue ™ otadiakn amedevdépwon TV BlokTéveV 0vGldv), (Almeida et al., 2007).

Apxi xpovou fuwic Mioa xpévou Lwic  Téhog xpdvou Jwic PuBpog oTTEAEUBEPWONG
ProKTOVIWY oUKOV
____________________ ‘Opio 1 KoTwpht
aTToTEAECOMKOTNTAC
|
woti MoAupepik| ahucida » MvgAupéva TroAupEepi [
® BiokTéveg ouaie OpyovoKogomepka T T T T 1 ,
: : il < 1 2 3 4 5 Xpévog

(TBT) cipTTAoKa

Ewova 8: Ypoloypopato pe okpvAkd mohvpepn pe cvpymioka TBT Secpevpévo otnv
moAvpepikn] oAvcida, (Almeida et al., 2007).
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3.2 YUUTOAVULEDT], CLUTOAELALVOUEVO VPOAOYOWOUOTO

Y10 péoo ng Odekoetliagc Ttov 1970 ewonydnoav vEa GRELAGUATO, GTA OTOLO. O
TPLBOVTLVAOKAGGLTEPOC GULELYVVOTAY YXNULKA GE WLO. TTOALPEPT] PNTIVN UEGL EVOC EGTEPLKOV
Secpov, divoviag ta Aeydueva cupmolvuepn (copolymer) 1 avtoleiavdoueva ypwuato (self-
polishing 1 ablativepaints) TBT-SPC. Zta ypwpata avtd 1o 6loktévo dev dacmelpotay
ATTAOG GTO VTTOGTPWUO, GAAG NTAY YNUIKO GUVOEdEUEVO Pe TN BaGIKN UNTEC TOV XPWUOTOC.
‘Otav 10 YPWWRO E€PYOTOV GE E€TAPN WE TO OOAAGGIVO VvePOd, 0 TPLBOVTLAORAGGLTEPOC
artedevdepwvoTay A0ym vdPOALVGNC Tov e6TePLkOY decpov. To GTpoua g PNTIVNG OTo TO
omolo elxe omelevdepwdel 1N OPOOTIKY 0ULGLO  YVOTAY UVSPOPIAO KOl OGTOIEC KOl
OTOROKPVVOTOY OTTO0 TNV ETULPAVELD TOV VEAAWY KOTG TNV KIVNON TOV TAOLOV, €KIETOVTUC
pto e€alpeTikG Aelo. EGWTEPLRY] ETLPAVELD TTOAVUEPOVC, ATTO TNV OTOL0. UTTEAELIEPWVOTAY KOL
TaAL TPLBOVTVAOKO.GGITEPOC.

® TBT ¢¢¢¢
@ :uumoAupeprig pnTivn ® ¢¢¢¢

c@c@c@®
@
@
o
®
®
Ewova 9: Xvumolvpepn avtodeiavouevo vealoypwuata (Shelf-Polishing Copolymer
Paints, TBT-SPC) (ABS, 2013).

H ocvveyng avtn dwadikacio elxe ©¢ OTOTEAEGUO TNV OPYN, PE€ KAVOVIKOUG PLIUOVC,
aTeAeVIEPOON TNG TOCIKNG OVLGLOC, YE GTTOTEAEGUO TO YPOWUATO GUTA va elval Loltepa
OTOTEAEGUATIKA  OTNY  KATATOAEUNON TNC €YKOTAGTAONG dalacolnv opyoviopwv. H
GVTIPLTTIOVTIKN TOUG dpaon dapkovoe Tplo wg Tevte €tn. H otadiakn avtodelaven mopelye
WIKET TEOXVTINTO GTO VQOAQ, Ue ATOTEAEGUO TN UELWON GTNV KOTUVAA®GN Kovcipov. ITpv
v emavaboen dev NTAvV amapaltnTto va a@alpedolV TO VTOAEPUOTO YPWUOTOC, OTTWC
oLvéBave pe TO TO.PADOGLOKA LVPOAOYXPOUATO OdGAVTOV KAl dtoAvTtoV vIToGTPWUOTOC. O
TBT dev ntav dta6pwTIKOC yLlo. TO GAOUWIVIO KOL TO O.TGOAL KAL EDKOAG GVOULYVVOTAY Pe TO
VTTOAOLTIO. GUGTATIKA TOV XPORATOV. XuvoAkd, o TBT-SPC ypopa otéyveove ypnyopa, elxe
OVOERTIKOTNTO KOL UNYOVIKY] OVTOXN Kol Topelxe eCOLPETIKN TPOGTOGIO GTO VPO
(KotpikAa, 2015).

AOYyw NG VYPNANC TOUC OTOTEAEGUUTIKOTNTOC, TO GUUTTOAVUEPN, OVTOAELALVOUEVA
vparoypopata mov meptelyav TBT emkpdtnoav otnv ayopd kat 1o 1998 ypnoipomolovvtov
oe mavw omo 10 70% TOL EWTOPLKOV GTOAOL TV TAOlWY TOyKOGpLa. EmmAéov,
YONOLLOTIOLOVVTOV ERTETAUEVA KOL GE YLKPO GKOPN OVOWYLYNG. LTO PEGO TNG OERAETIAC TOV
00 ekTIUNONKE OTL N PEIWON GTNV KOTOVAA®GN KOUGIU®V KOl Ol OPULOTEPEC OVOYKEC
de€apeviopov kol emavaboene Twv TAOWV X0V WC OTOTEAEGUO. OKOVOULO TNC TAENC TwV
5,7 d16. $ oty maykdcuta vavtidia (Evans et al., 2000).
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3.3 Ypaloypouoto eAevdepoa TBT

Y1ic apyéc g dekaetiog Tov ‘80 amodelytnke 01t 0 TBT nrtav tolikdc yio opiopévoug
00AGGGLOUC 0PYOVIGUOUC GKOUN KOl G €CALPETIKA YOUNAEC GUYKEVTPWOELC. AVLTO elye ©C
OTOTENEGUO. TNV OVATITUEN KOVOVIGU®V TOL OITOYOPEVOV GTOJLOKA TN XPNoN TOv GTO
VPOAOYPOUOATA, OPYIKA GTO GRAMPN OVOPLYXNG KOl KOTOTLY G PEYOAVTEPA, EUTTOPIKA TTAOLA,
OTIC OUTIKEC XWPEC KOl 0.pYOTEPC TTAYKOGLAL

PuBuog

ZupBatkd upahoxpuwpara ZUUTTOAUHEPT], QUTOAEITIVOUEVT
adIGAUTOU UTTOOTPWHATOG u@aAoxpwpara
v 14/ e _ifle._d
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N NN N N o000 O0O NN NN N o000 OCO®
0000 0000 0OS 0000 o000 0OS
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= PubBuog
= aTrEAEUBEPWONG \
&
[en}
=
w
-
w
E
U - -
Xpovog Xpovog

Ewova 10: Pvdyol amedevdépwong (leachingrate) cupbatik®dv vpaloypwudtov adidAvtov
VTTOGTPWOUATOC KOl GUUTTOAVUEP®DV, GUTOAELOLVOUEVLY VpaloypwudTwy (Kotpikia, 2015).

Q¢

OTOTEAEGUA, EVTOTIKOTOMONKE TO OUECWC ETOUEVO OLAOTNUO N €PELVA YlO TNV

avVORAAVYN/GVVIEGN ATTOTEAEGUATIKOV KAl TEPIBOANOVTIKA AGPAADY VPOAOYPOUATWV TTOV
dev da mepelyav TBT, aAld kamoto dGAAo Goktovo 1 da ntav elevdepo GLOKTOVOV,
avogntnon mov dtapkel €n¢ onuepa. Ta wpolovta pe kAo GAN0 BlokTOvo ekTO¢ Tov TBT
OV ATERTNGOY EUTTOPLRN O.El0. KAl KUKAOPOPOVV onpepa Talvopovvial 6e 300 KOTNYOpPLEC,
w¢ Tpog To vtdatpwpa (Yebra et al., 2004):

1.

[MoAvpepn eleyyduevng amedevdépwaong (Controlled Depletion Polymers —CDP): O
UNYOVIGROC dPAGNG TOVC EIVAL GVTIGTOLYOC TOV GLULBATIKOV VPUAOYPOUATOY
dLOAVTOV VTTOGTPWUATOC e PUGLKN PNTIVN, Ue TN SLa@opd OTL XPNGLULOTTOLOVVTOL
GUYYQOVEG, EVIGYVUEVEC 1 ETTECEPYOUGUEVEC PUGLIKEC PNTIVEC, e GTADEPOTEPOUG
PLIPOVC €KAVONG TOV BLOKTOVOVL.

Yaloypopata ehevdepa kaccitepov, avtoletavépeva cupymolvuepn (Tin-free self-
polishing copolymers —tin-free SPCs 7 ablative paints): AettovpyoUv pe Tov S0
UNYOVIGUO PE TO. GUUTTOAVEPN, AUTOAELOLVOUEVO VPALOYP®OUATO Tov Tteptexovy TBT,
OaAAG TTEPLEXOVY KATIOL0. GAAN dPO.GTIKN OVGLO.
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Q¢ mpo¢ 1o ypnotpomolovpeva BlokTova, petd v amayopevon tov TBT éywvav moldég
TPOGTAELEC YO, TN GUVIEOT KOL XPNON GAA®wY ovGlwv. Mia GMUOVTIKN TOEATNENGN TTOV
odNnynce 6NV avtikotaotacn Tov TBT pe xaAko kat evioyvtikég BlOKTOVEC OLGLEC NTAYV OTL
KOTO TO OPYKA OGTAd0 OTOKIGKOV KAde BudGpévoy avtikewévov o6Tn  dalacoa
TPOGKOAADVTOL TAV® TOV BAKTNELO. KOL LOVORVTTOPO0L QUTOTAGYKTOVIKOL 0pyovicuol (kuplwg
SiGtopa) (Hall et al., 1999). Ot pikpoopyaviGpol avtol Snutovpyodv €va KOAOSES GTPWUO
(BlopiAp), oL devkoAVvel TNV TPOGKOAANGN KOl GVATITUEN POKPOPUROY (TTOALKVITTAPWV
PUKOV) KOl {OIKOV 0pYOVIGLOV, OTw¢ ot metoAidec. O 0pxIkOC OTOKIGUOC oo To
UWIKPOPUKT, TOU EVAL (PUTLKOL ULKPOOPYOVIGUOL, WUITOPEl VO UELWIEl GNUOVTIKG e TNV
TPOGONKN  CILOVIOKTOVDY 610 v@aloxpwpata. ‘Etol, ot moAukVTTapol opyoaviopol Tov
akOAOVIOVY dev BPLGKOVY TO KOTAAANAO LTTOGTPWUO. KOL 0.dVVATOVV VO, TLKOAANDOVY GTO
BLOLGUEVO GTEPED AVTIKELPEVO.

H ovocla pe v epmoptkn ovopaocto Irgarol 1051 amodelytnke ApKeTd ATOTEAEGUATIKY IO
TOV GKOTIO 0.UTO. XPNGLLOTOMINKE GE VPOAOYPOUATA UE KVPLO. OPAGTIKN OLGLO. TOV XAAKO
arto 1o péco tng dekaetiag tov *80 otnv Evpwnn kot and 1o 1998 otic HITA. Mio akdun
eVPEWC OLODESOPEVN OVGLA TTOV YPNOLUOTIOLELTOL WC EVIGYVTIKO BLOKTOVO GTA LVPANOYPOUOTO
OV TEPLEYOLY  YOAKO elvar To Diuron, Tov avnkeL GTN  XNUIKN  KOTNYOPLO TV
VTTOROTEGTNUEVOY OVPLOV KOl TTPWTOYENCLLOTTOMNINKE T0 1956 6N yewpylo w¢ {LLOVIOKTOVO
KaDOALKNC dpdong.

YUVOALRG, Do TPETTEL VO, GNUELWIEL OTL KOVEVO O.TTO TO. GKEVAGUATA TTOV GVTIKATEGTNGAY TO.
GUUTTOAVUEQPT], OGUTOAELGLVOUEVA VPAAOYPWUOTO he TELBOVLTLAOKAGGITEPO dev NTOV €ElGOV
OTOTENEGUATIKO, PEYAANC OLAPKEOC KOl YOUNANC TNg. Oplopévo PAAGTO EVIGYUTIKG TNG
dpaong Tov XaAkoU 6lOKTOVO OITOSEKVVUETOL GLYA Glyd OTL €UPAVICOVY TAPATTAEVLPES
nieptBaddovtikée BAabec kot amayopevovtal emiong. H épevva cuveyltetar yia tnv e€evpeon
Tov KOTAAANAOL vTtokaTdotatov Twv TBT-SPC kot pdAieTo diepevvavtal akoun kot AVGELC
mov dev meptéxovy Boktdéva (Kotpikha, 2015).
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4. O OPTANOKAZXYITEPIKEY ENOYEIY. O TPIBOYTYAOKAXYITEPOZX (TBT)
KAI H AITATOPEYXH TOY

O KaGOLTEPOC VAl TO YNULKO GTOLXElD pe YNWULKO oVUBoAo Sn, atoptko apdpo 50 kat
atoptkn pago 118,69 amu. Aviker ota Gopéo pétolda KOl N TOYKOGULO TAPOYWYN PTOVEL
toug 300.00 tévoug etnciwg. Ot opyavokacaottepikég (organotin) evoceig (OT) elvar TuTikég
opyavouetallikéc evooelg, (evicelc pe ouolomohikd deoud avdpoka-puetdAlov). O yevikdg
tUTtog elvar R, Sn X(4.,), 07T00L:

R elvar €va aAkOAL0 1 0pOALO

X elvat évo aviov OTwg T.Y. AAOYOOVIOV, OVIOV 0PYAVIKOD 0EE0C, VOPOLEEISLO K.O.

n eival €vog apdpog 1-4.

O RVLPLOTEPEC OPYOVIKEC EVOGELC TOV KOGGLTEPOVL TTOV OTTOJEGUEVOVTAL 6TO TePLlBAALOV
elvar ot wovo-60VTvAo KOGGITEPOC, d1-6oUTUAO KOGGITEPOC, TEL-BOVTLAO KOGGITEPOC, TOEL-
@OlVUAO  KRAGGLTEPOC, OL-PU€VAO  KAGOLTEPOC, TPL-KUKAOECLAO  KAGGLTEPOC,  OL-OKTLAO
KO.GGLTEPOC.

4.1 X1t0.9£00TNTA KOL TOEIKOTNTO TWV OOYO.VOKO.GGLTEOIKNY EVOGEWY

Ye avtideon pe TOANEC 0pYOvOoueTaAALREC evwcelg, 0 decuo¢ Sn-C elvar 610depo¢ 610

vepd, T0 aTRoGPalPlkd ofuyovo kat T deppétnta (uéxpr toug 200°C). Avtideta, 7
VTTEPLOONG OKRTIVOBOALD, Ta 1oYVEG 0&E0 KAl TO NAEKTPOVIOPIAC OVTIOPUGTNELO. SLOGTTOVY
taxvtato 1ov deopd Sn-C, mpokaddviag ctadiokn amodéuncn (Davies, 2004):

Ry5n — Ri5SnX — R,5nX; — R5nX; —» 5nX,

Ot @uotkég kot ynutkée wiotnteg v OT e€apTtwvtal amo Tov apud Kol 1o €l80¢ TOV
0pYOVIKOY VTTOKOTAGTATOV R, H 310AuT0TNTa TOug 670 vepo elval TOAD UIKPN KOl TTPOPAVKC
UELOVETOL 0G0 OULEAVETAL TO PEYEDOC KOL O OPLUOC TWV OPYOVIK®OV VTOKOTAGTOTOV R.
AroOun, n doAvTOTNTO €TNEEGLeTOl GE WIKPO Opw¢ 6adud omd 1o aviov X Kol eniong
e€aptdrol amd 1o pH, v alatétnta kat ™ deppokpacio. H SiaAvtétnta tov (C,H,);SnCl
kvpalvetal amd 1 éwg 70 mg Sn/L, eve touv (C,H,),SnCl, @ddver 10 92 mg Sn/L  (Rudel,
2003).

Ev® n 10kOTNTO TOV 0.vOPYOVOY EVOGE®Y TOV KAGOLTEPOL elval pikpt], ot OT elvat yevika
TOCIKEC KOL Pe TOCIKOTNTO. TOU TOKIAEL OVAAOYO pe TOv apdud Kal To €ldo¢ TV
vtoratacTatwv R. Tevikd, T péytotn ofela tolikotnto ep@avicovv ot Tpi-OT. To eldog tng
opddoag X ota mopdywyo R;SnX dev emdpad oyedov kadorov otnv tolikotnta tng OT, extog
av 1o 100 1o X elvar Toiko. AtoonpuelwTo glval 10 0Tt N TOGIKOTNTA TOV evcewy R;SnX wg
TPOC SLAPOPOVE 0PYOVIGUOVC-GTOYOUG eCO.PTATOL OTTO TO €L00C TWV OPYAVIGU®V KOL TO YNKOGC
¢ oAvoidag TV vtokatdaotatwv R. T'a tov avdpwTo kot ta dAlo dNAGCTIKG TOEKOTEPEC
elvar evooelc tTov Tpladuviorkacaitepov (EtsSn+), evo yio toug v3p66loug 0pyoviGuove
t0likOTEPEC  elval  evweelc Tov  TptBouTvAokaccitepov  (BusSn+). Ov  evocelc  Tov
1p160VTVAOKAGGITEPOL KAl TOL TPLPaLvVAOKacGitepov (Ph;Sn+) epgavitovv peyoddtepn
TOCIKOTNTA. TTPOC TOUC WUKNTEC, OAAD ATLYWC €lvol TOCIKEC KOl TPOC TO PAPLO KAl TO
putonAayktév (Hoch, 2001).
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4.2 Xp1NGELC TV 0OYOVOKOGGLTEOIKOYV EVOGEWY

To 1940 1 Guounyavio TAGGTIKOV —OVOKOALYE TIC YENOLUEG OOTNTEC  TOV
moAvBivudoydwpdiov (PVC). Qo1é60, 10 @u¢ kol n depudtnta TpokoAoveov £OKOAG TN
OlGoTTaG] TOL pe ONOTEAEGUO VO KODIGTATAL €VLIPAUVGTO KOl VO OTOYPWUOTICETAL
Awmiotwdnke 0Tt ot povo- kot Or-vrokateotnuévee OT  otadepomoovv 10 PVC.
Awomiotwdnke 0Tt ot povo- kot di-vmokatestnueveg OT otadeporoovv to PVC kar n ypnon
TOVC YlO TOV GKOTIO AUTO €TETPATN 0.0 T TéAN TG dekaetiog 1940 otnv Apeptkn kot oo
Ta. péca tng dekoetiag tov 1950 6e Evporn kat Kiva. To 1955 ot oktudo-OT eykpldnkav ©g
0710depoToNTEC Ge VARG Guokevaclog Tpoelpwy amd PVC. H ypnon tov OT g
otadepomomntdv 1T0v PVC (kuplog twv Bovtvdo- kat oktuAo-OT) amotedel onuepa Tn
HEYOAUTEPN KA GNUAVTIROTEPN £QUEPOYN TwV evecewv avt®v (Hoch, 2001).

Bropunyovikn epappoyn Apad.cn - Xtoyog
Ytadeporontéc PVC 2109ep0TTOINGT TNC ATTOdOUNGNC G.TTO TO PWC KAL TN
deppotnTa
Y poloypwpato Bloktova

AypoxnuKé MUKNTOKRTOVA, EVTOROKRTOVO, OKOPLOKTOVO, OVTLITPOMPIKA

Ene€epyacio yoahod [Tpodpopeg evooelg yio TNV kALY pe @A SnO2

ZuvtnenTika VAoV MUKNTORTOVO, EVTOUORTOVO,

[Tpoctacio vAkov (xapTti,

) ) MvkntokToVO, BOKTNELORTOVO.
dépua, meTpWuaTA)

Eumotiopd vpacpdtonv Evtopoktova, aviitpo@ikd

Exktpo@n movleptkov YROANKOKTOVO.

Iivakocg 5: Biounyavikéc ypnoeic opyavoracaltepikv evacenv (Cima et al., 2003).

H maykéoua mapaywyn tov OT onuepo Cemepva etnciwg tovg 50.000 tévoug. To 70-
90% tn¢ mopaynyng apopd OT tou timov R,SnX, kat RSnX;, pe R (kvplwg) Bovtidio Kol
okTUAL0. Avtéc ypnotpomotovvtal oxedov aToKAEGTIKA ©¢ otadepormomnteég tov PVC.
XpNoLoTolovvTaL  emMONG  ®©C KATAAVTEC GTNY  TOPOYWYN GIAIKOV®OV KOl  G@E®OV
TOALOVPEDAVNG, OTTWC KAl Yo, TN dnptovpylo @A SnO, 6to yvoll. To vrodowro 15-20% tng
ETNGLOC TOPAYOYNC a@opd Tpl-vTokatectnuéveg OT, omwg o TBT kar o TPhT, mov
YONGLLOTIOLOVVTOL KUPIWC ©C BlokTOva. XENGLLOTTOOVVTAL GE LPOAOYPWUOTO GTO TTAOLOL
(kvpiwg 0 TBT), w¢ CiLaviokTévo 61N yewpylo KoL 0C UWUKNTOKTOVA 61N GLYTHENGN CVAOV,
dEPPOTOC, VPUOUATWV KOl GAA®Y VAKOV. XTov [livaka 5 cuvoylgovtal ot XpNoelg Tov TAE0V
yonotpomotovpevwy OT (Cima et al., 2003).
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4.3 O ODV(IVOKU.GGITSDlKéC SVQ’)GSIQ oTO U(D(l?\OXDOI)u.O.TU. KOl JTED[6(17\7\OVT[K{JQ

EMATOGELC

Kade empaveio mov ektidetar 610 vepd amotedel TAOVO evOLAITNUO VIO PUTIKOVC KOl
twkoVg vdpobloug opyaviopovg. 'Yeala oka@ov, TAwtNeeg, kKAwBol ydvokoaAliepyel®v,
dlyTvo, TETPEANLOYWYOL KOl 0yOYOL PUENC DEPUONAEKTPIKOY EPYOGTAGIWV OITOIKILOVTOL ATTO
Tov¢ DOAAGGLOUC 0PYOUVIGLOUC. APYIKA Ol €MPAVEIEC OTOWKILOVTOL amto BoKTNELO KOt
UIKPOQUKN KOl KVPLOG SATOUA, TTOU GYNUOTILOVY €va DPETTTIKO GTPWWO. TToAvGakryapitn. To
OTPOWO OVTO OLEUKOAUVEL TNV TPOGKOAANGN GAA®Y 0PYOVIGUOV, KULPIWC KAKPOPULKOV
(YAwPOPUVKN KAl PULOPUKN), RODOC KAL {OIKOY 0PYUVIGU®Y, OTwg octpakoedn. H Swadikacia
avt) avogépetal wg "fouling” (ctepen amddeon oe emipdveia Budicuévn ce KATOO VYPOD),
IOV PovoAeKkTIKA 0modidetal ed) kat w¢ "emikddnon" (Fatidov, 2005).

Mo prokij
smikdal non

faktipia

kg og i,
HUKRTEC

Makpo-
J emikdbnaon
| Hakpogokn,
QaTTOV AuAd

Emgaveiarn disichuoan

Ewovo 11 (0pi61e00): At0d1k0Gl0. OTOKIGUOY ETLPAVELOG ATTO DOAGGGLOVC 0PYAVIGUOVC
(Tatidov, 2005).

Ewova 12 (3e€1d): Emikddnon wpdoivev pukov (Candries, 2000).

o T

Ewova 13 (ap16tepa): Matikn emikddnon axi6adwv (Candries, 2000).

Ewova 14 (3£81d): Atodikacio Bapnc pue vparoxpwuata (WWF 2006).
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H avantuén 0Awv autOv ToV 0pYoVIGU®OV GE ETLPAVELEC TTPORAAEL L0 GELPA TTPOBANUATOV

OTTWVG:
1.

bt

AwBpwon Tov empavelov e€attiog Tov JPETTIKOD PEGOVL TOV EKKPIVETAL OO TOUG
0pYOVIGPOVC WGTE va elval duvaTn N TTPOGKOAANGN TOVC.
AvEnon tov 6apoug TV ETLPAVELDV.

ATo@paln ToV VITOIAAAGGLOV AYWYOV.

. Melwon tng pong ¥da10¢ PEGw TV KAWB®OV L1YOVORUAAEPYEL®V U OTOTEAEGUA TN

pelmwon TNG GLYREVTPWONC TOU JoAVPEVOL 0VYOVOL Ge QVTOUC KAl O0VUENGN NG
TIAVOTNTAC AVATITLENC EGTIOV UOALVOTC.

Av&non tou 6apoug TWV OKROPOV TOL 0dNYeEl Ge PElwON NG LIPOOVLVOULKNG
GUUTTEPLPOPAC TOUG, OOV YOUNA®veL TN d€om Tov KEVTPOL 6APOUC TWV GRAP®V,
YEYOVOC TTOV ETNEEALEL TNV LKAVOTNTO EALYUOV.

AVEnon g TEIBNC TOV GROPOV pe TO DUAAGGLVO VEPD, YEYOVOC TTOL GUVETTAYETOL
pelwon ¢ TaxvTNTAC TOUC.

Ymoloyitetal 0Tt KOAM®IEG GTPOUO eTKAINONG Taxove 1 mm aviaver Tnv TP6N KATA
80% e amotélecpo pelmwon TG TaxVINTOC TOU GRAPOVC katd 15%. Ta va diatnpendel 1
emduunTn TOXVINTA TOU GKAPOULC J0. TPETEL VO, auEndel N KATAVAA®GN KAVGLU®V, TTOU

GULVETTAYETAL GVENGT TOV KOGTOUC OAAG KOL TOV ERTOUTOV GEPLOY PUTTOYV. EkTipdTor 01t 1

KOTAVAA®ON KALGLU®V avfavetal katd 6% yio kade 100 pm av&nong tng tpaxvInTog TOV
VPAAwY evig okdpoug (Tatidov, 2005).

O povog TPOTOC TPOGTAGLUC ALTOV TWV ETLPOVELOV EVOL VO, KOTOGTOVV OKROTAOAANAEG

TPOC ATOKIGUO. AVTO ETUTLYYAVETUL e TNV ETIGTPWGN TOVC Pe EOIKA XPWUOTO TA OTOLO.

TEPLEYOVV KOL O.TTEAEVLIEPWVOLY GTO VEPO BlokTOVEC ovGieg. Ta ypOuaTa GVTA €lvol YVWGTA

w¢ VPOAOYPWUATO N avTianodeTikd ypwuato (antifouling paints) kat Taivopodvral e Tpelg

KaTNYopleC avdloyo. pe 10 6vetaTikd mov amotedel ™ 6don Tov ypwpatoc (UNTEA) KOl TOV

unyovioud amedevdépwong g 6loktévov ovaclag 6to eptBdihov (Kotpikia, 2015).

SupBaTik 'f"f' ' t i auToAsiaIvopsva Trafepdc pubpac ansheubépuang

upakoypopara

;“ff i G000 ¢ 0 ° ¢ 1144
000000 g¥ ¢ > 0 ubw UCJU@ @0@0 ¢

Q00000 Q0 OV

YYVVYVY VYWYV \LL’ k—’b\. erw 0000 ewew
VUVWVVWY UWWUWWVY v U eeecf uewe 6600

VOLUUUY LWULULWLOU LVLLLLL

Meiolpevog puBipog ansheuBipuanc TupnoAupspi

vpoAoypwparta ' f ' i

() BiokTdvo oz pATpa priTivig o Zupnohupspikr pnTivy ) BlokTdvo

Ewova 15: Anedevdépwon BGoktévouv ovoiag (mx. TBT) amd cvpbatikd vpaloypopota
(apioTtepd) Kat GuumoAvuePnN avTodelatvopeva vpoloypwpoata (3eid) (Kotpikha, 2015).
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YupbBatiko vpoloypwpato (conventional paints, Free Association Paints, FAP): H
6aon TOV VPOAOYPOUATOV CGUTOV €lval GLYNIWE WO, LIOTOSEAVTN ENTIVN GTNY OTolo
draoTelpetat n tolikn ovaio. EEattiog e un YnUKNG 6vgevéng ToSIkNG 0vGlag Kal pntivng,
n TPOTN dapevyel eAeVIEPD 6TO TEPLBAANOV Pe PLIPO OTTEAEVIEPWONG UELOVUEVO EKDETLKA
pe 10 XPOVOo. APYIKA N GLYKEVTPWOT TNC TOCIKNG OVGLOC €lval TOAV peydin, OpwC GUVTOUG

HELOVETAL,  €AATTOVOVTOC TN OPUOTIKOTNTA  TOL  v@aloypopoatoc. H  didpkea
OTOTEAEGUATIKNG PAGNC AVTNG TNC KOTNYOPLOC VPAAOYPWUATWY elval 0.T0 6 ¢wg 12 pnvec.
Ygoahoyoouato pokpag diapkeiog (long-life paints): H pnitpa touv vparoypwudtwv
aVTOV elval adldAvTn 6TO VEPO Pe OTOTEAEGUO 1 TOCIKY 0VGLO va SLaXEETAL 6T DLETILPAVELD.
XOWUOTOC - VEPOD, PEGH OLOVAWY Tov dnuovpyovvtal 61N puntea. Ot dlaviot avtol dev elval
6710depol OANG peTaBAAlovTaL pe TNV TAPOS0 TOU XPOVOU WPE OTOTEAEGUO TN WUEIWGN TOL

pLIPOV atelevdépwong Tov BlokTOVOL GTO TeptBAaAlov. H Spactikn ovcla petd nv
apélevon 18-24 unvov, ovclacTikG eYRAOBIIETOL GTN UNTEC TOV YPOUATOC UE ATTOTEAEGUO
™ Pelwon NS dPUGTIROTNTAC TOV VPAAOYPWUOTOC.

Tvunolvpepr ovtoleiovopeva  v@oloyoounoto.  (Shelf-Polishing Copolymer

Paints): Yto v@aloypopata ovtd, 10 6lOKTOVO TPOGIEVETAL YNUIKG GTO TOAVPEPES
VTO6TPLRO. To BlokTovo amedevdepwvetal 6To TePLBAAAOV KATA TNV LIPOALGN TOV XNULKOV
decpov  6BlokTOvoL-vTTOGTPORATOC. 'EToL, 0L opyaviGpol ekTIDEVTOL GE  WLO.  GLVEXKG
OVOVEOVPEVN TOCIKN ETLPAVELD, N OTOL0 TAPEUTTOdIZEL TNV TTPOGKOAANGN Toug. O PLAUGC
arteAevd€pwong Tov BloKTOVOL elval GTADEPOC, 1 OLGPKELD TNG OITTOTEAEGUATIKNG dPAGNC TOV
VPOAOYPOUATOC EIVOL O.VAAOYN TOV TTAXOVC TOV GTPWUOTOC TOU KOl GUVNIWC KLUAIVETAL OITO
4 ¢wg 5 étn (Tattdov, 2005, WWFE, 2006, Omae, 2003).

4.4 Tol60VTVAOKOGGLTEDOC KOL VPOAOYO®wUOTO - ToElIkOTNTO KO VOLodeGLo

Mopdywye tov tpLBovtviokaccitepov (TBT) ypnowwomotovviav 610 GupBatikd
VQOAOYPOUOTA aTto TN dekaetia Tov 1960, aAAG 1 YENGN TOUG ALENONKE DPUPROTIKA Pe TNV
ELCAYWYN TOV CUTOAELGIVOPEVOV VOOAOXPOUATOV KATA TN dekoetio. Tou 1970 Adyw Tng
UEYOAVTEPNC OTOTEAEGUATIKOTNTAC TOVC. XTIC apXEC NG dekaetiog Tov 1980, Kvplwg petd
TNV ROTAGTPOPN TNC 0GTPAKROROAAIEPYelaC 6TOV KOATTO Arcachon tng T'oAdlag, SiamieTodnKke
n 6hantikotnta Tov TBT e opyaviopoic tov dev amotelovoav 6toxo. H ofela tolikotnTta
(LD50) tov TBT ce vddtivoug opyavicuouvg moikidelt amd <0,1-1800 pg/kg (Cima et al.,
2003).

H pakpompodecpn tolikn emidpaon touv TBT elvar e€lcov onpavtikn. LTa 0GTPOKOIEPUO
10 TBT emdpd 610 petaBoliopd Ca** pe amotéhecpo TNV GTOdIOKN TAXLVGN TOV KEAVPOUC
kat ddvato and aceuiia (Ewdva 16). Axéun, o TBT yapaxtnplotnke o¢ evSOKEIVIKOC
Siatapdrne (endocrine disrupting compound) (Goettlich, 2001) emeidn dwatapdceoe T0
OPUOVIKO GUOTNUO. TOV ONAUKOV OPYOVIGUOV KOl TIPOKOAEL TNV EUPAVION OPGEVIK®OV
XOPOKTNEIGTIROV 6 INAVkA atopa (Ewdveg 17, 18). H avopadio avti T0U avoTapaynyLko
GUGTNUATOC TV 0PYOVIGU®Y, Yot oc'imposex” (imposed sex: emiBaAlopevo @VUANO),
odnyel 61NV taxela e€apavion Tougc (Omae, 2003, Ritsema, 1990).
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Ewova 16 (apietepa): Tldyvvon keAvgovug 6tpediod (Goettlich, 2001).

Ewova 17 (8e€1a): Eupdvion 0.p06evik®v YO.00KTNEIGTIKOY GE INAVKG 0GTPAKGIEPUO
(Goettlich, 2001).

r

| Apoevika dpyava wnnupwu.‘r\fﬁﬂ

Ewova 18: Onivkd (apiotepd) kot apcevikd (8e€id) ootparodeppo Thais Orbita (ywpig
k€Av@og). TuTikn TeP(MTOON imposex OTovV 6To INALKG eldog €xel avamTLYdel GPGEVLKO
6pyavo avanopaywyne (Cockburn, 2006).

Tt eivar To Imposex: Imposex eival n ep@avion YO.00KTNPLGTIKOY 0.pGEVIKOV GVUAAOV Ko

OPGEVIKOV OVOTOPAYOYIKOV 0pYAV®OY TAVO G€ ONAUKA OPYOVO OVOTOPOYOYNG ONALK®OV
vyaotpomodwv. H avopadio Topatnendnke yio mpotn @opd kotd T dekaetiao tov 1970 610
daAacolo calykapt Nucella lapillus 6ti¢ aktég TNg peyaing Bpetaviag kot peletndnke
EKTEVWC GE OLTO TO YOOTPOT0d0, OAAG GUVTOUO JLATILOTOONKE N (Bl OVOUOALD GE TOAAG
aAlo €ldn yooTtpoTodwv e 0o Tov KOopo. Ot €pevveg €del€av OTL TO QOLVOPEVO TOU
imposex ogeldetal 6NV €vtovn 6106VGGHPEVGN TV eVHGELY TELBovTLAOKAGGLITépoL (TBT),
oL oToleg dPOULY WC eVOOKPLVIKOL SLATAPAKTES KOl ALEAVOVY TO. eTITTEdA TNG TEGTOGTEPOVNC
atouvc dnAukovg opyavicpovc (OzCoast, 2007).

H katootpo@n 06TpoK0EW®V OTIC OALEVTIKEG TTEPLOYEC, O KIVOLVOC Yia GAAOVC DAAGGGLOVC
0PYOVIGUOUC KOl Ol TIAOVEC OTTENEC YLO. TNV O.VIPWIILYN VLYELD, 0ONYNGAV GE TEPLOPLGUOVC
otn xpnon tov TBT katd t dekaetio Tov 1980. To 1982 otn I'addia amayopedtnke n xpNon
YOWUATOV TTov Teptelyav ave atnod 3% OT oe mhola KATO Twv 25 TOVVKV 7OV €mAeay KOVTA
oe koAMEpyeteg otpedtwv. Ta YéTpa avTd emeRTAINKAY KOL ] XPNON GLTOV TOV YPOUATOV
aTayopeVTNKE G€ OAN TN YOAAKN OKTOYPOUUN GE GRAPN KAT® Tov 25 m. ATO To TEAN TNg
dekaetiag Tov 1980 péypt Ti¢ apyéc g dekaetiag Tov 1990 mapopolo vopodeoio elonyoyov
kat dAlec xwpec (Kavaddg, Avetpadio, Néa Zniavdia, HITA, Nétio Agpikn, Xovyk Kovyk
Kol oL Teplecotepeg Bvpomaikéc ywpeg). Amd 10 1997 otnv lamovio amayopedtnke 1
Tapaynyn vpoloypwudtov pe TBT (WWF, 2007, MIS, 2007).
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Ewova 19: H ypnon 10&ikdv yio 10 meptBAAA0Y vpoloypopdtoy £yel amacyoAcet Siedvelg
neptBaAlovtikéc opyavwoelg omtwg Tnv Greenpeace (Greenpeace, 2013).

To 1989 n Evpowmaikn ‘Evewon e€€dwoe v odnyla 89/677/EOK cipgpwva pe v ool
dev emtpemetal n ypnon OT wg dPAGTIKOV OVGLOV Ge TOPAGKEVAGUATA TOV TTPOOPLLOVTOL
VO YPNOLIOTOMNO0VY KOTA TNG OTTOIECNC AKODUPGLOV OO YLKPOOPYAVIGUOVC, QUTA 1] (OO

1. Xto Ypala okapwv pe e€wTeplkd 0AKO pnkog (6mwg opitetal 6to wpdTuTo 1SO
8666) uikpdTeEPO A6 25 m,

2. Ye kAwBoV¢, TAwTNPEg, SIXTLO KADOC KAl Ge KADe €yKROTAGTOON N €COTALGUO
1XOVOKAAMEPYELOV KL OGTPAKOKOAALEQYELDV,

3. Xe eykotootacelg N e€omAlopovg BudiGpévoug N NULBVILGUEVOUC GTO VEPO.

To 2001 o IMO (International Maritime Organization) mpdteive TV amwayopeven ¢
yonong tov TBT dedvaog and 1o 2003, wote ano 1o 2008 vo unv vrapyet TAéov TBT ot
vpala tev TAotwv. H Evpwnaikn Evoon pe tov Kavoviopo 782/2003 amayopeye oe oha ta
mhola, mov @épovv TN onuaic g (1 Kkpdtouvg-uélovg TNC), VO XPNGLULOTOLOVY
vparoypopata pe TBT kot amayopepe ce mhola mov ypnowwomoovv Gogpeg pe TBT, va
ELGEPYOVTUL GTO YWPEIKA TNG Vdata. Aroun, katétale tov TBT, cOupovo pe v amd@oon
2455/2001 o1ic emikivduveg ovaieg mpotepardtntag (priority hazardous substances). H
EAAnvikn Nopodeclo pe o celpd YTOUPYIKOV ATOPAGE®Y EVOPUOVIGTNKE Pe TNV
napandve Evpwnaikn vopodesio (WWF, 2007, MIS, 2007, Evpomaiké Kowvo6ovAo, 2001).
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4.5 O To160VTVAOKOGGLTENOC GTO TteptBAAAOV

O TBT é€yer peletndel ektevwg 610 VIATIVO TTEPLBAANOV, OTTOV OL YPOVOL NULGELOC {WNC TOV
UTTOpEl VO KUPOLVOVTOL aTto 6 PEPEC €WC KEPIKOVC PNveC 61N GTNAN TOu VAOTOC, €V
kvpaivovtal ané 1 éwg 9 ¢t 610 gnua (Cima et al., 2003). O ASPIAOC YOPAKTAPAC TwV
evocewv tov (logKOW = 4,8 yio tov TBT-Cl guvoel 1 6106VGGWPEVGN TOU GTOULC
AVOTEPOVC 0PYAVIGLOUC KOl GTO TePLBAANOV KOL OTTO eKel GTNY TPOPLKN GALGIDO KAl TEAIKA
6tov vdpwmo (Cedric et al., 1997).

[BusSn, mg fka] :
10 10t 102 10 102
[ I
Bahdoma udara
I

Mhuka Odara
|

I{fpara
| |
IfApara Apavioy
| |
Auparohaonn

Wapia
| |
Gnhgomika
| | |

Ewova 20: Svykevipooeic TBT ce Sidpopa mepiBarlovtikd Seiypato (Hoch, 2001).

Y10 TepBaAlov  €xovv TAfov doyetevdel peyaleg Toocotnteg OT. InUavTikeg
GUYKEVTPWGELC TOUC KOL TOV UETABOALTOV TOUC €X0UV Oviyvevdel 6e OAa To. TTEPLBAANOVTIRA
dwopeplopoto Kol Wialtepo 610 vVIATIVO TEPBAANOY: vePd, CNUOTO, OlWEOVUEVN VAR,
Bropdca. Or péoeg ovykevtpwoelg tov TBT oto vepd de gaivetar va Eemepvovv ta 100 ng/L,
Ue VYNAGTEPEC GUYKEVTPWGES vo. gu@avitovtar oe papivec (Hoch, 2001). H vynAdtepn
GLYKEVTPWOT GE VEPO ToV Ova@epdnke NTav 3620 ng/L ce papiveg tng OAAavdiag To 1989.
Metd TIC aT0yopedoelg dledvig Ol GUYKEVTPWGELC GTO vePO dev emepvouv Ta Peptkd ng/L
(Ritsema et al., 1990).

[Tpoopata diomotwdnke ektetapévn mopovcio. OT kat 6to vdativo meptBaAlov Tng
EAGSag. TTpoadopiotnkav OT ce 47 onpela derypotodnyloc (wapdktieg meployée, Aluveg,
motduto kol ané6inta). Te dalaccvé vepd ot cuykevtpwoelg Twv TBT, DBT kot MBT
kupaivovtav ano <2 og 70, 159 kat 19 ng/L, avtictoryo. H peyoditepn cvykévipwon TBT
AVIYVEVTNKE GTOV XOPOVIKO UE TOAGNG UEIWONG TOV GUYKEVIPWGEWY, OGO TO. Gnuela
JELYHOTOANYIOC OTTOROKPVVOVTIOY OTTO TNV OKTOYPOUUN. XTO TOTAWLO Kot 6Ti¢ Alpveg OT
aviyvedTNROY 6ToPadIKG Ge Yapniéc ouykevtpwoelg. YYniéc cuykevtpoacelg (fng 384, 76 kat
68 ng/L yio. 1o TBT, DBT rkat MBT, avtictoya) 6pédnkav 6t ecepyopevo. amdbAnta
povadwv emefepyociog vYpwv omobAnTtev Tov d€xoviav kot Gopnyavikd omobinto
(Thomaidis et al., 2007). Ot povadec avtég amopakpvvouvy amotedecuatikd Tov TBT and ta
amtobAnto pe 6todlokn BGOPETOTPOTN TOLC GE OVOPYAVO Sn, UELOVOVTOC £€TGL KOL TNV
to&ikdtnTO TNC Avpatordoemnne (Stasinakis et al., 2005).
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O TBT mpocpo@atal 6Ta. OlwPOVUEVO GOUATIOW KOl OTTOROKPVVETOL YPNYOPO. OTIO TNV
V34TV GTNAN KoTOoANyovtog oto wnuoate. To gnuo dpa ®¢ aTodnkn Tov PUVITOL KOl
"eavadioyetevel” Tov TBT kar 1i¢ aAAe¢ OT o610 meptBaidov. Ot cuykevipwoelc TBT ota
inpota elval pepikd mg/kg. Ov OT mapapévouy 6N GTAAN TOV WNRATOC YLO. LEYOAN XPOVLKT]
Ttepl0d0.

Bovtvlokacaitepikéc eviceic (BT) petpndnkov ce mvpnva wuatoc amd 1o Advt
Arcachon otn I'oAAio (Sarradin et al., 1994). Aiamictodnke avéntikn tédon tov TBT and 1o
KOTO UEPOC TTPOC TNV KOPUPN TOL TLENVO UE UEYIGTN GUYKEVTPWGN o 6adog 15 cm. Avtd
vrtodeikvvel 01t o TBT mapapéver 6tn 6TNAN TOL WNUATOC YO PEYOAN YPOVIKN TEPLOdO
(Hoch, 2001). Emiong, TBT avixyveidnkov ce mvpnva wnuatoc ce 6ddoc 377 m kai Ge
amootoon 25 km amo 1o Apdve tov BavkovBep, yeyovog mov vodelkviel OTL Ol eVWGELS
OUTEC OeV TPETEL VO, DEWPOVVTAL ATTOKAEIGTIKA ®C PUTOL TOV TOPOKTIOV TEPLOYOV. XTOV
VPNV avTtod oL Guykevtpwoelg Tov TBT pewwvovtav ehdyoto pe 1o 6adog (Stewart et al.,
1994). Tétowa Selypato eMTPETOUY TNV EKTIUNGN LOKPOTPOIEGU®Y aANOYWV Ge £va cVGTNU
kot delyvouy Ty "6Topla" TG PVTAVENE TOV VAATIVOY GuGTNUATLY a1t0 OT.

H "pokpobBiotnta" tov OT otnv awwpodpevn VAN KoL 6TO WNROTO TIC KOIGTA OLADEGLUEC
GE 0PYOVIGUOUC, OTWC dLA@opa ROAAKLO, TOU QPIATPAPOVY TO VEPO KOl TPEPOVTOL GTO
ignpata. Ta ddvpa poddkia Bloocveowpevovy évtova tic OT kot amotedovv afloTLGTOUC
6lodelkteg duddooiag pvmavong amo OT. Emiong, petaBoAigovv tov TBT mpog DBT kau
MBT, eve ta papra, omeg kot t0. INAAGTIKA, Blocueswpevovy Tov TBT kuplwg 6to NTTap
mopd otn capko. IToAdéc epyacieg avagépovv mpoadopiopove OT oce daldcolovg
0pYOVIGUOVE, aTI0 LOAGKLO €WC KOl SEAPLVLO, VTTOJEIKVYOVTAC TNV EKTOGN TNG PUTTOVONG KOl
v empovn (persistence) tng mapovaciog Toug 610 TePt6GAlov (Kannan et al., 1996).

¥10 dohdoco meptBailov e EAAGdag éywve mpoadiopiopog OT ce mévte eldn didvpwv
and entd meploxéc tov Atyalov IMeddyoug. Ov cuykevtpwoelc (wg yewuetpikol uécol 6pot)
qrov 17,1, 18,8, 7,8 kat 13,0 ng/g (avd vypd 6dpoc) ywo TBT, DBT, MBT kot TPhT,
avtiotoiywg. To emimedo ovtd NTOV TOEOWOC N KOL YOUNAOTEPO OO TO. €mimedo Tov
ava@épovtal 6tn BiBAoypalo maykooplng. Ot yauniotepeg ovykevtpooelg OT Gpédnkav
6T P00, TAOVAOC ETEWDN AVOTTTUGGOVTOL GTN GTNAN TOL VEPOV LIATOKOAAEPYELWV, EVE TO
eldn 7OV GUAAEXONKOV ATO TO (NP0, TOPOVLGLOLAY GOPWOE UEYOAVTEPEC TEPLERTIKOTNTEG
(Chandrinou et al., 2007).

4.6 'Exkdeon tov avdpwnov 6e TBT Kol AAAEC 0OYOVOKO.GGLTEDIKEC EVIOGELC

O avdpwrog extidetar otic OT péow moAwv avdpomoyevev mnyov (Ewova 21). Ot
ONPOVTIKOTEPEC TPOTOL €kdeoNg 6T OT Ao Tov AvIPWTO elval: N ELGTTVOT, N ATOPEOPNGN
aTo TO JEPUa, N EUUECN ETTAPN Ue TEOLOVTO Kadnueptvig xpnong mov meptexovv OT kat n
katovalwon pvmacuévng (kvplwg daddcaiag) Tpognc (Hoch, 2001). H tedevtalo amotelel
™ onpoavtikotepn mnyn OT, a@ov ot GuykevTpwoelc Toug 6To TePLBAAAOV €xovv avLENDEL,
OTIWG €TTIONC KOL 1 KOTAVAAWGT OAEVPATOV, N OTOL0 TTOYKOGUIWG ERTIUATAL OTL €XeL 0LENDEL
kKotd 60% to tedevtala 20 ypovia. H €kdeon tov avdpomwyv kot ot TollkéC eMSPAGES TV
OT dev éyouv epeuvndel exktevac wg onuepa (Xavdpvou, 2006) .
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O TBT éxer Y0pOKTNELGTEL ®C NTATOTOSIKOC KOl OLATOPAKTING TOV  €VOOKPLVIKOV
GUGTNUOTOC GTO ONAGGTIRG KOL QOIVETOL VO TTPOKGAEL KOTOGTOA TOU (VOGOTONTIKOV
ovetipatog (Cima et al., 2003). Eival dyvwoTteg akOUa Ol LOKPOTPODEGUEC EMITTWGELC OTTO
TN GLVEYN €KIEON GE PLKPEC TOGOTNTEC. AlyeC POvo €pgvveg yia ™ 6vecwpevon tTwv OT
GTOVUC AVIPOTLVOUC LGTOVC elval dtadéotpeg kol €delav 0Tl AvIPWTOL TTOV KOTUVAA®VAY
UeYAAEC TOGOTNTEC GALELUATWV ep@avicay vyniég cuykevipwoel OT 6T1o NIOP KOl GTO
alpo (Takahashi et al., 1999, Kannan, 1997, 1999)

O Tlaykocproc Opyaviepde Yyelogc (WHO, 1992) kar n Ymnpeoio Ilpoctaciogc Tou
[MeptBaAhovtoc Twv HITA (EPA, 1997) mpoteivouv wg Avekti Huepnoio Adon (Tolerable
Daily Intake, TDI) , yio va pnv mapovclactody 1olikéc emdpdoec 6Tov dvdpwro, ta 0,25
ug avd kg B6dpouvc cwpatog kot nuépa (Hoch, 2001, Xavdpivod, 2006). H Sto tiun TDI
mpotelvetar kat yia tov DBT, emedn ov 1olikég emdpdcelc Tov 670 INAOGTIKG €lvol
napopoteg pe tov TBT, omwe kat yio 10 ddpoisua twv cuykevipwcewmv touc (Hoch, 2001,
Willemsen et al., 2004). I'ia. Tov TPhT, n TDI mov mpoteivetar and tov WHO eivar 0,5 pg
avd kg 6apovg copatoc kat nuépa (Hoch, 2001).

'‘Exouv katabindel mpoomddeleg ekTiunong g OtoTpo@ikng €kdeong tov Evpwmalwv
oAty (Willemsen et al., 2004). H dwatpopikn ékdeon twv EAAMjvewv 6e TBT kot OT amd
™V KOTAvAAwGN OAlevudTov €xel mapovctacstel avalvtikd (Thomaidis, 2006, Xavdpivov,
2006). Xta whaicio tov mpoypdupatoc OT-SAFE 6pédnke 611 0 Wé€GOC KATOVOA®TAC
aAevpatov dev Kivduvelel, aAld VITAPYOLY KATAVAA®TEC LYNA®Y TTOGOTNTWV OALEVUATOV
Tov Eemepvovv katd woAd 1o TDI (Willemsen, 2004, Xavdpwvov 2006).
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Ewova 21: IInyéc €kdeonc tov avdpwmov ctic opyavoracaitepikéc evooelc (OT) (Hoch,
2001, Xavdptvov, 2006).
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Evdia@pépov et kat 10 edpnpa 61t pe 10 6Uvndeg payelpepa (Bpdoipo oe vepd N kpacl) 1
™ Bopnyovikn emelepyocio, o TBT dev kATOGTPEPETAL KOL TTOPOUEVEL GTO. TPOPLUO, EVE® TO
Myavicpo em@épel pelwon pohic katad 40% tng apyikng mepektikoTnTag . Ta evpnuata
avta delyvouv 1 otadepotnto tov TBT ota 1poé@pa kar 610 meptBailov, yeyovog mov
GLVETIAYETOL GUVEXLLOUEVN £kdEGN TV AVIPOTTWY Ge 0VTH TNV évwon (Ge pkPEC TOGATNTES)
YO pEYOAO YPOVIKO OLGGTNUO, TOPO TIC OIOYOPEVGEIC KOL TEPLOPIGUOVE GTN XEPNON TOL
(Willemsen, 2004) .

4.7 H >vu6aon AFS (International Convention on Anti-fouling Systems)

Tov Oktw6pro Touv 2001 viodetNdnke amd tov IMO n Awedvng Zoubaon yio tov Edeyyo
t0v EmbBlaBov Avtippvmovtik®v Zvetnpdtwv cta mAoio (International Conventionon
Anti-fouling Systems — AFS Convention), mov amayopevelt Tn ypnon Tov 6Aabepwv
OPYOVOKOGGLTEPIKOV EVWGEWY KOl KOIEPWVEL €VAV UNYOVIGUO TOU 00 OITOTPETEL TN
ueAdovtikn ypnon GAwv embhabov ovcwv 6to vealoypopata (IMO, 2005). H cbubaon
TpoBAeTTOTAV VO TEDel Ge oYXV 12 pnveg petd TNV emMKLPWGT] TNC aro 25 KPATN, TOv Jd
avVTITPOGWTEVAY TOo 25% TNg WIKTAC Taykiculog ywentikdtntog (gross tonnage) 1ng
EUTTOPIKNG vavTiAlag. Xti¢ 17 Zemtepbplov 2007 tkavomomdnke n aTAITNGN OLTH, OTOTE N
cVubaon 1€dnke ce 16YH Tov Temtépbplo Tov 2008 (IMO, 2008).

H cdubaon AFS opiter wg «avtippumaviikd cvetnuato» (anti-fouling systems) «kdde
ETYPLOUA, XPWUO, KOTEPYOOLO ETLPAVELNC, ETTLPAVELO 1] GUGKELN TTOVL XPNGLUOTIOLEITAL GE €Vva.
TTA0L0 YO, VO EAEYYEL N VO OTTOTPETEL ETMKOAANGN OVETIOVUNTWV OPYAVIGUOV». ZOUPOVA e
Tou¢ 6povg NG ovuBacng (IMO, 2005), Ta kpdtn allwvetal vo amayopedovy f/Kat va
TEPLOPLLOVY TN YPENOoN eTBAABOV UVTIPPUTTOVTIKOYV GUGTNRATWVY GTO TTAOLO TTOL PEPOLY TN
ONPOL0 TOVG, OTWC €TIONC KOL GTO. TTAOLO TTOL OV PEPOULY PEV TNV ONUAle TOLC OAAG
Aertovpyovv LTO TN dkALOOGIO. TOVC, KODWC KOL GE OAOL TO TAOLGL TOV ELGEPYOVIUL GE
ALLAvLO, VOUTINYELD 1] TEPUOTIROUC GTAIUOVC TWV €V AOY®D KOOTOV.

Yvykekpipéva, 1o [apdptnua I tng cvpbaong oplcer o1t amd v In lavovapiov 2003 oAa
Ta. TTAolo. Oev Do YPNOLUOTIOLOVY OPYAVOKOGGLTEPIKEG EVOGELC ®C BLOKTOVO GE AVTLPVTTOVTLKA
ovotuota. EmmAéov, amd v In lavovapiov 2008 ta mAoio: (a) dev da @épouv
0PYO.VOKOGGLTEPIKEC EVOGELC GTA VPUAG TouC 1 Ge e€wTepLkd pépn N em@dveeg, 1 (6) da
PEPOVY €VO. ETTIYPIGUA TTOV DA EVEPYEL WC PPAYUA GTIC OPYAVOKOGGLTEPIKEG EVWOGELS, DGTE VA
unv EemA£vovTaL aTd TO VITOKELUEVO GTPOUA GTN dGAAGGO.

Ot aveTépw 0pOoL eQPAPUOTOVTAL GE OAO. TO. TTAOLOL TTOV €X0VV KOTOGKEVLAGTEL TPV TNV In
Iavovaplov 2003 kair dev €xouvv defapeviotel katd N petd v In lavovapiov 2003. Xto
apdpo 4 tng Topbaong ava@eépetal OTL Ta TAOLO. TTOV PEPOVY OVTLPPVITUVTIKO GUGTNWO. VITO
ATTAYOPEVGY, e TNV EVEPYOTIOINGT TNC TVUBAGNC PITOPOVY VO SLATNENGOVY TO GUGTNWO £0C
TNV ETMOUEVN TPOYQOUUOTIGUEVT] GLUVINENGY, GANG G ROULG TEPITTTOGN Yio. TEPLOdO TTOL
Eemepva Toug 60 unveg a6 TN GTIYUN TOL EPAPUOGTNKE GTA VPOAQ, ekTOC KoL av n MEPC
tov IMO oamo@acicer 0TI VEIGTOVTOL €WOIKEC TEPLOTAGELS TOU  OLKOLOAOYOUV TNV
OTOPAKPUYGN TOV OVTLPPUTIOVTIKOV GLOTNRATOC vopitepa. [ToAAéC etalpeleg, AapBavovtag
VTTOYN TO KALpO kKaTA TG xenong tov TBT, mpoywpncav vopitepa 6NV aviikOTAGTOGN TOU
pe aAda 6loktovao. ITavTwg oL PLIUIGELS EXAV WC ATTOTEAEGUO LOLLKOVE KADUPLGUOVEC TTAOLWY
10 daoTnpa petd 1o 2008 kol GVGGWPEELGN TOEIKWY ATOBANTWV YVP® GTTO TO. VO.VTINYELO.
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[TAoto. dvw amd 400 tévoug gross tonnage mov exktedovv Sedvn talidia (ektéc amo
010depéc Kal eMITAfoVGEC TAATPOPUEC, eMTAéovGeC Hovadec amodikevone k.Am.) da
amalteltol vo. vItoBaAlovTal G GPYLKY ETDEWENGN TPV TO TAOLO Tedel Ge LVTINPEGLO 1 TIELV
10 Aedvéc IlictomomTtikd Avtipumavtikdv Zuetnudtev (International Antifouling Systems
Certificate) ek80del yio mPOTN QoPd Kol Ge ek véou emdewpnon KAde @opd Tov TO.
VPAAOYPOUATO GTO TTAOLO AVTIRAIIGTOVTOL N GAAGLOUV.

[TAola pe pnkog 24 m kot TAve oAAG Ayotepo amd 400 tovoug gross tonnage mov
ekteAovv S1edvi talidia (ektéc amé 6Tadepéc Kol emTALOVGEC TAATPOPUEC, ETULITAEOVGEC
novadeg amodnkevong KAT.) da TEETEL Vo, PEPOVY SNAWGN YLO. TG AVTLPVITOVTIKG GUGTNUATO
VTTOYEYPOUUEVN OTTO TOV WOLOKTNTN 1] ATTO KATIOL0V €E0VGLOJOTNUEVO avTITPOcnwTo. H dndwon
00 TpEémeL Vo GUVOdEVETAL OTO KOTOANAN Terpnploon, Omwg omodelfelc mapalobng
YOOUATOV N TIOAOYto epyoANTTn. Ta avTIPPUTTOVTIKG GUGTNPOTO OV OTAYOPEVOVTOL 1]
Bplokovtal vito éheyyo da mepthapbavovtar oto Iapdptnpa I Tng cvubacng, To omolo da
EVNUEQPWVETOL OTOV €lval amapaltnto pe véeg emiblabelc ovcleg. Avtn TN GTIYUN TO
Mopdptnua I mepthapBavel novo 0PYOVOKAGGLTEPIKEC EVOGELS TTOV dPOLY WC BlOKTOVO GE
vpoloypwuato (IMO, 2005).

37



5. O XAAKOXY KAITA ENIXXYTIKA BIOKTONA (BOOSTER BIOCIDES)

Meta v amayopevon tov TBT ota vealoxpopata, vmnple apeon avaykn
OVTIKOTAGTOGNC TOVC e VPAAOYPWOUOTO VEOC YEVIAC "PAtkOTeEPWV" Ttpog T TeptBailov. Ta
VPOAOYPOUATA OVTA BAGIOTNKOY GE KPAUATA, AVOPYOVEC KOl OPYUVIKEC EVOGELS YO.AKOV, TTOV
OYNUOTICOVY 1OVTO. XOAKOV pe TNV €l6odo TOuC GTO VePO, Ta OTolo. elvar TolikG Ge
opyaviopoue (06Tpakoetdi], TPoviu@eg, TANDOC PUTOTAGYKTOVIKOY 0pYOVIGUOV). 6TOGO,
0PLOUEVO. €101 QUKIOV TOPOVGLALOVY  AlOGMUEIOTN OVIERTIKOTNTO Ge oOvtd. o Vv
TPOGTAGIO OO OVTA TO OVIERTIKA €O, GPYLGOV VA TPOGTIIEVTAL GTA VPAAOYXPOUATO
BloRTOVEC EVHGELG, EVIGYVTIREC TNC dpdong tov youAkov (antifouling booster biocides). Ot
TePLGGoTEPEC TG avTéC elval yvwoTd @urto@dpuoaka (Tigavioktéva, puknTokTOVO 1
6aKTNELOKTOVA), TOV XPNGLLOTOOVVTOL €36 Kol xpovio. 6tn yewpylo(Voulvoulis, 1999,
Thomas and Brooks, 2010).

Ymoloylgetal 0Tl TO.YROGUIWG, VITAPYOVY UEPIKEC DERADEC EVIGYVTIKOV BLOKTOVOV OLGLOV
OV TPOGTIOEVTAL GTA VPAAOYPOPaTO. Evdelktikd, Topatidetal Tapakdtw pia AloTta omo
avTtéc TIC ovcleg, Tov Tepthapbaver kal avTtéC TOU BPLOGKOVY GUYVOTEPD EPOPUOYT
(Voulvoulis, 1999, Thomas and Brooks, 2010):

Capsaicin
Chlorothalonil
Cichlofluanid

. Copper pyrithione (CuPT)

Cuprous thiocyanate

Densil S-100

Dichlofluanid
Dichlorodiphenyltrichloroethane (DDT)
Diuron

© %NSV AW N

[
=]

. Econea

11. Fluorofolpet

12. Irgarol 1051

13. Sea-Nine 211 (DCOIT)

14. Mancozeb

15. Maneb

16. Naphthenic acid copper salts

17. Polyphase

18. TCMS (2,3,5,6-tetrachloro-4-methylsulfonyl)pyridine
19. TCMTB [2-(thiocyanomethylthio)benzothia-zole]

20. Thiram, tolyfluanid

21. TPBP

22.Zinc pyrithione (ZnPT)

23.Ziram

24.Zineb
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Metd v €vapln TNng XeNong T®V veOTEPWV LPAAOYPWUATWYV, ONUOGLEVINKE TTANDOGC
EPYOCLOV OV OTEDEEOY TNV TTAPOVGIO TWV GUVODEVTIKOV QPUTOPAPUAKOY GTO JOUAAGGLO
mept6aArov. To Irgarol 1051 kot to Diuron elvar amd 1o T0IkOTEPO KOl O.TTOdEXINKE N
GUVEPYLGTIKN dPAGT TOVC Pe TOV XOAKO. Adyw TNG oyxveng tolikotntag Tov Irgarol 1051 ka
Diuron, ToAAég yOpeC amayopepayv T XPNON TOVC G LIKPA GRAPN avapuvyng. v EAAGda
domieTwdNnke n Topovclo twv Irgarol 1051, Dichlofluanid kar Chlorothalonil oto wnpoto
kot Twv Irgarol 1051 kot Diuron kot Tov peta.6oATOV TOUC GTO VEPO, GTO. WNUOTO KOl GE
0pYOVIGPOVC. EVTUTTOGLakod elval to 0Tt 6e OA0. To. delypato doAaGGLIvoy vepol KOl LNUATOV
amo TIC papivee TG ATTIKAC Kot To Aavt tov Iletpatd aviyvevdnkav Irgarol 1051 kot
Diuron, evo ya TpOTn Qopad dromieTednke N mapovacia tov Irgarol 1051 kot 6e 0pyovVIGUOVG
(uvda) (Voulvoulis, 1999, Thomas and Brooks, 2010).

5.1 O yoAKOC KOl Ol EVWGELC TOU

O x0aAKOC elval €va pETAANO TTOU OVEVPIGKETOL KOL GLTOPUEC GTN PUGN, YVOGTO GTO
avdpwmo meplmov omo 1o 9000 mw.X., y'auvtd elval To TPWTO ATO TO PETOAAA TOU
XONOLLOTIONONKAY YLO. TNV KOTOGKELT] OKEVWYV, epYOAelwV Kot OTAwv. Q¢ tyvooTolyelo, elval
aTaPAlTNTOC YO TNV OVATTTUEN KAl TNV KOAN AELTOVPYLO. TOAA®V {WIKOV KOl QUTIKOV
0pYOVIGUOV, GAAG KOL YO, TNV KOAN LYELD TOL OVIPWITLVOL OPYAVIGUOV, UE TNV NUEPNGLO
evdedetypevn doon vo. etvar 1-2 mg. Iap'odha avtd, T LVYNAG emtimteda YOAKOU UTOPOVV VO
elval emignuta yo v vyeio. H katovdAmon t1po@ng pe vPnin GLYKETP®GN YOAKOD TPOKOAEL
VOUTIO KOL GUUTITOUOTO TPOPIKNG ONAnTnpeloong, evo n €kdeon ce TOAD vYNAd emimedo
GUYKEVTPWONC XOAKOV PTTOpEL vo. odNnynoel e avemiotpentee 6AGBEC GTOUC VEPPOUC KOl TO
ovkdtt (NPI). T v TOpoyoyl vQOAOYPORATOY, Ol EVOGEC TOL YOAKOD TOV
YENGLLOTIOLOVVTAL €VPVTEPA GNPEPA €lval To. 0Celdlo. TOL POVOGIEVOUC KAl TOUC dLGIEVONC
yaArkov (Dafforn et al., 2011). ITapakdton ava@épovial ot SiAQOPEC OVOUAGIEC UE TIC OTOleC
oLVOVTOVTAL 6TN BLBALOYPAQIO KOl GTO EUTTOPLRG GREVAGUATO!

1. copper (I) oxide 1 cuprous oxide 1 dicopper oxide (Cu,0, 0&eidi0 ToV PoVOGIeVOUC
YOAKOV)

Ewova 22: 0feidlo Tov novocdevoic xahkol ce 6kdvn, 6mtwc diatidetarl atnv ayopd (NCBI,
2020).
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2. copper (II) oxide 1 cupric oxide (CuO, o&eidio Tov d16devoic YaAkov)

Ewova 23: o&eidio tou di16devoic xaAkod Ge 6Kkovn, Omwe Satidetar 6tnv ayopd (NCBI,
2020)

¥10 daAdcoto meptBaidov, to 0eldio Tov YOAKOU SLOAVOVTOL KOl ATEAEVIEPOVOVY LOVTO
yaAkov (Cu*, Cu?"), 1o omoila amotelodv TNV kVpLa BlokTdvo popPn, e VYNAY TolikdTNTA
yio éva oAU peydAo apdud daldcciwv opyavicuwv. (Omae, 2003, Xie et al. 2005) Ta
LOVTO OUTO TOL XOAKOU TTAPOVGLALOVY PeYAAN 6LoSLadEGIUOTNTA KOL Ol PUGLOAOYIKEG TLUEC
NG GUYKEVTPWONC TOLC GTO JOAAGGLVO vepod kupaivovtol petaly 0,5 mg/L kot 3,0 mg/L,
£vo) T0 avDTEPO TTEPLBAANOVTIRG 0.t0dekTo emtimedo elval ta 5 mg/L (Environmental Quality
Standard, EQS). Metd amd petpiiGelc Kal GYETIKEC KEAETEC TTOV €X0VV TTPOYROTOTTONdE! Ge
poAvopéva vepd, ta eninedo yoAkov £xovv Bpedel TOAEC Popéc dvw twv 21 mg/L. (Hellio,
2009).

‘Exovtog v 1310TnTo. vo. decGpeveTal TOAD YPNYopo. GTO WNUOTO, O XOAKOC OToTelel
ONUOVTIKN ameldn yoo v BoTowkiAdtnta Tov TLAUEVE TG ddAaceag, OANG Kol TV
0pYOVIGUOV TOL N OLOTPOPN TOLC €COPTATOL OO TO WOAOKA NUOTO TOV ULIATIVOL
mieptBaidovtoc. To @aivopevo avTo pItopel vo aToTEAEGEL GNUAVTIKY OTEIAN TIC KAELGTEC KOL
OTOPOVOUEVEC VIATIVEC TIEPLOYEC, OTTWC TO. ALRAVIO, Ol UAPIVEC KOL YEVIKG Ol QUAAGGLEC
TEPLOYEC PE ULKPN OVOVEWGT TV LVIATWV. TTOAAEC YWPEC €xouy NON DEGEL TTEPLOPLGLOVE GTOUG
pLIUOVC O0TEAEVIEPWONC YOAKROV GTN OANGGGO OTO TO. TAOLG KOL GKOMN WE ETLPAVELEC
KoAvppéveg pe avtiotolxo veoloxpwuata. O Kavadag €xer décer ©¢ avotato Oplo
nuepnaotag amedevdépwong yoikov (copper release rate) T 40 ug/cm?, n Aavia éyxel déoel
aviictorxa oOpo To. 200  upg/cm? yoAkoV oe Sidotnuo 14 nuepdv, v N xpnon
VPOAOYPOUATOV PE XOAKO €XEL OTTOYOPEVTEL VIO TO. UIKP( GRAPN TTOV TAEOVV GTN ZOVNOLKY
akt) ™¢ BaAtikne O®dlacoag (Dafforn et al., 2011).

[Topd 1o yeyovog TTwC 0 YOAKOC QPUIVETOL VO UNV GTT0oTeAEl Aueco KIvOLVO yio THV vyela
TOV AVdPWTOV, 0OV POVo N ofela €kdeon Ge aVTOV pmopel vo TTpokoAécel coBapéc BAGBeC,
N paQkn XeNoN OKEVLAGUATWV pe BAGIKO GULGTATIKO TIC EVOGEC TOL YOAKOU KOL 1
aveCeAeyrTN OTEAEVIEPOON TV LOVTOY TOV 06T0 Q0AAGGL0 TePlBAANOV elval AOylkO Vo
EYEIPOVY AVNOVYLEC OYETIKA P TNV ETLOPAGN TOV PIOPEL va €xel devTtepoyevmg. Avtd prropel
vo. GLUPBEL PEGW TNC TOEIKNEG TOV BPAGNC €VavTL dUAAGGLOV 0PYUVIGUOY TTOU GUEGH 1] EUUECT
amoteAoVVv KP{kovg TNG TPOPLRNC aAvcidac Tov avdpwmov (Karlsson, 2008).

40



Agltel va onpeiwdel mTog €xouv vtaplel peléteg 68 avdPWILVA ETMONALOKAG KOTTAPO TTOV
delyvouvv mwc ta vavocuuatidio Tov oleldinv Tov yaikov (CuO, Cu,0) ymopodv va dpdcouvv
ToCIRA KAl VO TTPOROAEGOVY KUTTOPIKEC BAABEC KOl 0EEdWTIKO 6TPEC. Aedouévng Tng ohogva
KOL PEYOAVTEPNG OVATITLENG KOl OLAdooNG TNC XPNONG TOV VOVOCOUATOI®Y 6e TANIOC
EYOPUOYOV, AANG KOL TNC OTTOTEAEGUOTIKOTNTOC TOV GUYKEKPLUEVWV EVOGEWY TOV YO.AKOV GTO
VPOAOYPOUOTA, TTPETEL VO, 00EL PEYOAN TPOGOYN GTO EVOEYOUEVO YPNGNC TOUC GE TETOLOV
tUmov epappoyéc (Karlsson, 2008).

5.2 Evicyvtika Broktova (Booster Biocides)

To evioyvtikd 6loktéva (booster biocides), mov ypnoipomolovvial evpéwg TALOV ©C
GUGTATIKA TOV GVTIPPUTTOVTIKOY VPUAOYPORATOY, dEV OTTOTEAOVY TNV KUPLA dPAGTIKN 0VGLa
TOVg, OAAG TPOGTIOEVTOL G TOAD WIKPOTEPG TOL YOAKOU TOGOGTA, TPOKELUEVOL VO
KAADYOLV TNV aduvaplo dpAong TOVL €VaVTL GUYKERPLUEVOY DOAAGGLOV 0PYAVIGUOY, KLPLWC
putikev. (Dafforn) OvclocTikG, TEOKeITAL KVPIWC Yio. NON YVWGTA KOl XPNGLLOTOLOVUEVA
puto@dppaka (Qlgavioktéva, PUROKTOVA, UikpoBloKTOVA, BAKTNELOKTGVE, UUKNTOKTOVA) TTOV
eCalTlOC TOV avaykov petd tnv amayopevon touv TBT, eionydnoav kat 6ta vQaroxpOpaTo.
Y10 TAOLGla TNG €PYAGIO. OVTNG, DLEPELYNINKE N ETLKIVOVVOTNTO UEPIKOV €K TOV ELPVTEPC
yonotgomotovpevey cnuepa Bioktévev (Copper/Zinc Pyrithione - CuPT/ZnPT, Irgarol 1051,
Diuron, Chlorothalonil, Dichlofluanid, Sea-Nine 211) (Thomas and Brooks, 2010).

Copper Pyrithione (CuPT), Zinc Pyrithione (ZnPT)

[Tpokettar yio. 0pYOVOUETOAARG AAOTO, WIKPOBLOKTOVA, TOL dPOUV ©C OVAGTAATIKOL
TOPAYOVTEC €vavTl TV UeTaBoAIKOV SpucGTNEOTNTOY Twv 0pyavicuwv-ctoywv (Dafforn et
al., 2011). Téco n wVEWEedvN TOVL YAAKOD (copper pyrithione), 0G0 KOl N TTLEELOVN TOV
peudapyvpov (zinc pyrithione) eivar e€atpetikd T0ikéC ovoleg yioo TANdog doAacclwy
0PYAVIGUOV, PE TNV TPOTN VA XOPOKTNEIETAL w¢ vnAdTepng To&ikétntag (Mochida et al.,
2006). Extdg a1td 100G 0pYavIGuoUg 6T6Y0UG, fpeuveg €xouv dellel Twg N Tolikh Toug dpdon
emerTelveTal KOl 6e GAAo Qoldooio edn, omwg papwo (AWdpive - Pagrus Major) kat
daAaccva (Tapide¢ — Heptacorpus Futilirostris), axkdpa kai 6e pLKPEC GUYKEVTPWOELG,
ETNEEOLOVTOC OGNUOVTIRA TNV emBlwc TOUC KOl TPORUAMVIOC OCEWOWTIRKO — GTPEC GTIC
npovip@ec toug (Mochida et al., 2006, Almond and Trombetta, 2000, Zhi et al., 2019).

[Tapd v Waltepo vVYNAN TOCKOTNTA TOLG, dev DewPOVVTAL TOGO ETMIKIVOLVO YO TO
TeptBaArov, ealtiog TNG YPNYOENS ATTOLKOIOUNGNC TOUG, LTTO TNV €NLOPUoN TOL NALAKOV
@P0T1oC. O XPOVOC NULLONG KAl TV dVO PEGO. 6TO dAAUGGLVO VEPO KOL LTIO TO POC TOV NALOV
Kupoivetol amd peptkd Aemtd fwg Alyec wpec (Turley et al, 2000). Iepduata, Spwc,
€dellav TTwg 6 GLYINKEG aTToLGLag NALOPAvVeELag Kol 68 BAD0C peyoADTePo TwV dV0 PETPWLV
péoo ot 9AA0GGA, TTEPO. OO TO OTOL0 €CAGIEVEL GNUOVTIKA N ETIBPA.GN TOV NALOKOD PWTOC,
0 YPOVOC MNUILONG TOUC OUVEAVETOL ONUOVTIKO KOl Ogv TOPOTNEELTUL  afloonuelntn
pwtoamokodouncn (Zhi et al., 2019). Enilong, n mupdetévn tov wevdapydpov (ZnPT) péca
670 JOAOGGLVO vEPO TOAD €VKOAC, PETOTPETETAL GTNY TLO TOLIKN TLELIEOVN TOVL YOAKOV
(CuPT), Aéyw tn¢ 06T0dovC¢ QUOGNC TNC KOL TNC TAVTOYPOVNG TEPIGGELOC LOVIMY XOAKOD
(Cu*, Cu*) mov exkhelovral and 10 vpaddypwpo (Zhi et al., 2019).
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Ewoveg 24 (apiotepa) kot 25 (3efia): Xnuikn dopn g mupdetdvng 1ov YOAKOV
(aproTtepd) kat Tov Yevdapyvpov (deia) (NCBI, 2020).

H mupdeiévn touv wevdapyvpov (ZnPT) 6piokel epapuoyn Kai Ge TEOIOVTO TTOV
YONOLLOTIOEl 0 AVIPWIIOC, OTTWC TO AVTUITLTLPWOKA GOUTTOVAV, UE ONUOVTLKY ETLTLYLO,
®0TOGO ot TogkN TNE dpdon ya To VdATIvo TeptBAldov elvar avapEebnnn. Aedopévng Tng
YNUIKNC OGTADELOC TOV TOPOVGLALEL €VIOC TOL OOAAGGLVOL VEPOV, €KTOC OO T LOVIO
yaAkov (Cu*, Cu®) pmopel va avtidpdoel kal pe dAlo 6vta petdAov (Mn?*, Fe?*, Na'),
SNULOVEYWVTAC EVOGEC AYVWGTNG akoua 6tadepdtntac Kot emikivdvvotntac (Zhi et al.,
2019). Avtictoxa, yio v mopdeidvn tov yoAkov (CuPT), Alyo elvar yvwotd ya 1a
TOPAYwYO TNG OLAdIKAGLOC OTTOKOOOUNCNC TNG GTO DAAUGGLYO VEPO, €YEPOVTOC EVAOYO.
aVNOVYlEC GYETIKA PE TO OV TPOKVTITOLV O GTOIEPEC evwoelg pe Toikn dpaon. Kat ot dvo
avTtée ovoleg, AOY®w NG 6T0dePOTNTAC TOug Ge T  peydlo  6adn, Omov  dev
POTOOTOKOBOUOVVTAL, EXOVV TO. TAGT VO ATOPPOPOVTOL GITO TO WNKOTO ROLL KAl pe GAAEC
YNAKEG EVOGELG, TTOV €X0VY TTPOKVYPEL GTTO TNV ATT0IKOdOUNcN Toug. To Tapamdvey avopevo
KOOLOTA 13lalTEPO TPOBANUOTIKA KAl ETTLKIVOLYN TNV TTA.POVGIO. GUTOV TWV OVGLOV GE KAELGTEC
0GAAGOEC KOL PEPN WPE WLKPN AVOVEOON TV LIATWV, OTTWC KOATIIOKOL, QOPIVEC KOL ALLAVLO
(Thomas and Brooks, 2010, Dafforn et al., 2011).

Diuron

To DCMU (3-(3,4-dichlorophenyl)-1,1-dimethylurea), 10 omolo kukAo@opel VIS TNV
euttopikn ovopacto Diuron, elval éva eVPEWC XPNGLLOTIOLOVIEVO LILOVIOKTOVO KOL (PUKOKTOVO,
TOL  OVAKEL OTN YNUIKN TAEn TV  @avvlovplov. Ektoc amo 1o veoloypopata,
YONGLLOTIOEITAL KOL GTN YEWPYLKY] TTAPOYWYN KAl N dpAoN TOU EVIOTICETUL GTNY AVAGTOA] TNG
POTOGVVIECTC, UEGW TAPEPTTOBIONG TNG PETAPOPAC NAERTPOVIOYV. XT0 daAAGGL0 TeptBAAlov
€COROAOVOEL va BpO. €0C KOL €vaV XPOVO PETO TNV €KAVLON TOV, OUOC OlCel va onpelwdel Twg
0 YEWPYIKOC TOUEAC OTTOTEAEL LOKPAY TWV VPAAOXPWUATWY, TNV KLPLOTEPN TINYN EKAVGNG TOV
Diuron 6to mepi6aAdov (Giacomazzi, 2004) .
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Ewova 26: Xnuiki Sounp tov DCMU (NCBI, 2020)

[Mopd v Wwoitepo VYNAN TOEIKOTNTA TOV, YPENGYLOTOLEITOL EVPEWC GE TTAYKOGULO
kAlpaka. Téco o Evpomaikoe Opyaviepdc Xnuikav Ipoidviev (ECHA, 2020), dco kot 10
Edviké Kévtpo Broteyvohoyiknc IIAnpopdpnong twv HITA (NCBI, 2020) yapaktneigovv
GUYKEKPIUEVN 0VLGLO. ©C e€alPeTkG. TOSIKN Yo TOV GvIpwTo Kol T O0AAGGLO. (o1, U
HAKPOYPOVIEC DVOPEVEIC ETILITTOGELC Yo TO daAdcato meptBailov. Emiong, Tnv KaT0146600V
GTIC VTTOTITEC YLO. KO.PKLVOYEVEGT 0VGLeC, evw BplokeTOl LITO dLlePEVYNON TO EVIEXOUEVO Va. dPO.
KOl ©C EVOOKPLVIKOC dLaTAPAKTNC.

Irgarol 1051 (Cybutryne)

To titavioktévo pe v epmoptkn ovopacio Irgarol 1051 (ovopacio dpactikng ovciag:
Cybutryne) amotelel pogl pue 1o Diuron éva amd 10 mpOTa £VIGXLTIKG 6BlokTéVa TTOUL
kKANONKkav vo KROAVWoLV TO Kevée Tmov agnoe o TplBovtvdokacaitepoc (TBT) ota
vpoloypwuato (Dafforn et al., 2011). Aviker 6tn ynuikn T4&n TV TELOLVOY, Bplokel
EPAPUOYN KUPLOC ®C (PULKOKOTOVO KOL 1 OpAcN TOU O@EIAETOL GTNV AVOGTOAN TNG
PwTocHVdEGNC, WEGW TOpepmodiong e uetagopdc nAektpoviwv (Hall and Gardinali,
2004). H dpdon tov, Spwg, Sev meplopitetal uévo 6ta @UKN, OANG eTekTE(VETOL KAl GE
0PYOVIGLOUC TIOU OgV OTOTEAOVV GTOXOUC TWV LPOAOXPWUATWV, OTTWC Ta KOPGAAQ, N
puaykpoBio.  6AacTNon kot GAAo. €0n VIPOBLYV PULTIKOV OPYOVIGU®YV, GAKOUO KOL GE WUIKPEC
GUYKEVIPWGELC, €V ETLTEIVETAL KOL OO TN PeEYOAN 610depo0TnTtd TOL GTO0 OAAGGGLO
1tept6GANoV, a@od 0 XPOVoC NUILONC Tou 610 dadaccvd vepd vmepbaiver Tic ekatd (100)
nuépeg (Konstantinou and Albanis, 2004 Carbery et al., 2006, ). Aitet vo. onpetwdel Twg
GPKETA OO TO TPOIOVTO TNG amokodopnong tov Irgarol 1051 emdeikvoouvv peyoAdTtepn
TOEIKOTNTO. KAl 6T0dEPOTNTO. 6T0 DOAGGGI0 TeptBAALOV amd Tnv apyiki ovclo (Okamura et
et al., 2000).
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Ewova 27: Xnuikn Sopn tov Irgarol 1051 (Cybutryne) (NCBI, 2020)
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Ekto¢ amo toug d0AGo610ug QUTIKOVEC 0pYOVIGRoUG, To Irgarol 1051 elval amoTeAEGRATIRO
KOL €VOVTL QUTIKOV 0PYOVIGL®V TOL YALKOU VEPOU, YU'OUTO KAl €XeL eVTOTILGTEL Ge eRBOAEC
TOTOPWY, e TNV TOPOVGLO. TOV VO OQEIAETOL GTTOKAEIGTIKG GTN dPUGTNELOTNTO. TOV GROAP®V
(Konstantinou and Albanis, 2004 Carbery et al., 2006). To Irgarol 1051 amoteAel mdAvH
OLKOAOYIKO KIVOULVO Yo 10 95% Twv DOAOGGIWV 0PYAVIGUOV TOU GLVOAOL NG dAAAGGLOC
Siactpwpdtwong (6Aéme ekdva) 68 GuykeVTPWGEC Gvw Tov 0,024 ug/L, pla Tiun mov éyel
1ndn Cemapactel 6e TOAEG TePLOYEC ToyKOoplwg, T.). 1,3 pg/L otnv Kapaibikn (Carbery et
al., 2006), 0,4 ug/L otn Zoundia (Dahl and Blanck, 1996), 0,13 ug/L cto Hvwyuévo Bacihelo
(Scarlett et al., 1997), 1,7 ug/L 6tn ToAlio. (Readman et al., 1993) kat 0,3 ug/L otic HITA
(Sapozhnikova et al., 2007). Tlopd TIC ATOYOPEVGEIC TTOV VPIGTAVIAL YO, GUYKEKPLUEVEC
xonoeg tov (L), amayopevpévo ce GRAPN OVaPYLYAC UiKovg Gve Tov 25u. otnv E.E), éxet
avLYVeLdel GE PETPNGELC TTOV YIVOVTUL GE DANUGGEC dLOPOPOLY XWPEWYV, OVAREGH TOUC KAl 1
EAAGSa (Voulvoulis et al., 1999), kot @aivetol Tog N enaval®Encn TV INUATOY EVVOEL TNV
TEPALTEPW POAVVOT TOV LOGTWV PE OULTO KAl PE TO TPOLOVTO TNC OITOKOSOUNGNG TOL
(Tolhurst et al., 2007). T'a 10 daAdccio meplBAaAlov, 1660 10 Irgarol 66o kat ot petaboliteg
TOov elval amodedetypéva VYNNG TOLIKOTNTOC, WGTOGO Ogv €xel peletndel ce Gadog TO
EVOEXOPEVO ETILKIVOVVOTNTOC YL TOV GVIPWTO OO TNV EKTETAPEVN OTTEAEVIEPWON TOV, YEGW
TV VPAAOXPOKATWY, oTi¢ ddAlacceg (Dafforn et al., 2011, Readman et al., 1993, Thomas
and Brooks, 2010).

Dichlofluanid kot Chlorothalonil

[TpoketTal yio 0pYAVOXA®PLOPEVA PUTOPAPUOKO, TTOV TTPWTOEUPAVIGTNKAY GTO UEGO. TNG
dekaetlag tov 1960, pe evplTATN YPNON GTNY AYPOTIKN TOPAYWYN TOYKOGUIWC. ATEvavTt
GTOUC 0PYOUVIGUOUC GTOYOUC KAl TO. dV0 dPOVY KOG GVOGTOATIKOL TO.PAYOVTEC GTN UETAPOPD.
niektpoviwv, to pev Dichlofluanid 6tn peta@opd nAekTPOVI®V KOTA TN POTOGVUVIEGT, TO O
Chlorothalonil 6tn pitoxovdprtokn peta@opd nhektpovinv. H amotedecpatikdTnTd TOUC GTIC
OYPOTIKEC EPAPUOYEC WC CILOVIORTOVO, 0ONYNGE GTNV ELGAYWYN TOUC KOl GTO VPOAOYPOUATA,
610V SPoVV KLPLHC EvavTt SLuPoPwY etdvv PukOY kat pukNtwv (Dafforn et al., 2011).
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Ewoveg 28 (apiotepa) kat 29 (3e§1a): Xnuikn Soun tov Dichlofluanid (apiotepd) kot tov
Chlorothalonil (8e€id) (NCBI, 2020).
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To Dichlofluanid, tov Guvavtatal kot pe Tic eptopikéc ovopacieg Euparen kot Elvaron,
YONGLILOTOLE(TOL ETTIGNG KOl ©C GLVTNENTIKG 6ty {udela (Unger et al., 2001). TyeTikd pe Tqv
TOEIKOTNTA TOV, AVTN XOPAKRTNEILETOL WC XOUNAN Yo T0 ONAGGTIRA, aAlG, pe Tnv ealpeon
TOV TTNVOV, €VvoL om0  PETPLO €w¢ TOAD VYNAN ylo. TO PEYAADTEPO PEPOC TNG
6loTtolkIAOTNTOC, GLUTTEPIAOUBAVOUEVOY TOV UEAIGGOV, TOV GKOVANKIOV KOl OANG TNG
VOPO6Blog Cwng. Aev umdpyovv otolgelo Yo evdeXOpeEV] OpPAON TOV ©C EVOOKPLVIKOC
SatapdrIng, KapKivoyovo kat yevotolikd (PPDB, 2020). H 6tadepdtntd tov 610 daldcacio
meplBaAlov dev vrtepbBalvel TI¢ 24 OPEC KOL GTTOKOSOUELTOL dIVOVTOC WG KVPLO TPOIOVTO TO
N-dimethyl-N-phenyl-sulphamide (DMSA) kot n-dichlorofluoromethane, ta omola o1n
GULVEYELD DIVOUY WC TPOTOV TNV AVIALYN, YVWOTN CPWUOTIKY Oplvn pe TogkN dpaon Kol GTov
avdpwTo petd amd dueon ékdeon (Thomas and Brooks, 2010, Muir, 1971). Te maAaidtepeg
UETPNGELC €XEL avLYVELDEL N TTA.POVGLO. TOV TG0 610 Hvwpévo Bacilelo 6o kat atnv EANGSa
(Voulvoulis et al., 1999, Albanis et al., 2002), oAAG and to 2019 1 xpnon tov v E.E. éxe
anoayopevtel (EU Pesticides Database, 2020).

NH,

0 Cl R

[l | DMSA
N—S—N—8§—C—F

T | Aniline
HC 5 Cl
\ 7
Cl

I
F_(lj—S—NH
Cl

HiC,

Dichlofluanid

n-dichlorofluoromethane
Ewova 30: Amtoikod6unon tov Dichlofluanid kot wpoiévta tng (Thomas and Brooks, 2010)

To Chlorothalonil, To omolo GuvOVTATOL KOl GE TPOIOVTO PE TIC EUTTOPLKEC OVOWUAGLEC
Bravo, Echo kot Daconil, elvat éva omo To TAEOV YEPNGLLOTIOLOVUEVC PUTOPAPUAKC
TAYKOGUIWG, UE €VPV PAGUO EQPUEUOY®DV GTNY GYPOTIKN TOPOYWYN, 0AAG Kol 6TV CvAelo.
Movo otic HITA, 10 ypoviko didotnuo petald 1990 kar 1997 vwoloyitetar 0Tt
YONOLLOTIOOVVTAY eTNolwg 6-7.000 y1Aiadeg TOVOL, KOIGTOVTAC TO TPLTO GE YPNON, TG
uévo amdé tov yoAké kot 1o delo (US EPA, 1999). Metd tnv amaydpevuon Tov
tp6ovtvlokacaitepov (TBT), dpyioe kat avtd vo Bplokel ePOPPOYEC GTO VPOAOYPWUATA,
OedOPEVNC TNC YVWOTNG OTOTEAEGUOTIKOTNTAC TOU GTNV AYPOTIKN TOPOYOYN Y0 OEKOETIEC.
E€attlag tng ektetapévng ypnong tov, non amd 1o 2001 dpyioe vo. aviyvevetal 6e Apavio
kat popivec avd v EAAGSa (ITewpatdg, Tatpa, Oscaldovikn, XaAkida, Aktio), Kuplwg ce
lnuota, Ywpelc va guvdéetal n Tapovcia Tov e Tov 0ypoTiko Topéa (Albanis et al., 2002).
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CHLOROTHALONIL - fungicide
2002 estimated annual agricultural use

Average annual use of
{pounds i lngr?lglceﬁnt icutbural
par squara mi agr
land in county)

[] noestimated use
[] 0.001 to 0.013
[ 0.014 to 0.054
[] 0.085 to 0.221
[ 0.222 to 1.505
. >=1.606

Ewova 31: Xpnon touv Chlorothalonil 6tnv aypotiki mapoywyq tov HITA 1o 2002 (US
EPA, 1999)

IXETIRA PE TNV ETUKIVOLVOTNTA TOV, 1 eEOLPETIKG VYNAN TOEIKOTNTA TOV Yo TO DUAAGGLO
TePLBAANOV €lvaL eVPEWC YVWOTH OO TAAALOTEP, €V TO. TEAELTALO. YPOVIO. N TOEKN TOL
dpaom, eKTOC OO TO. PAPLAL KOL TO Op@iBlo, QOLVETOL VO GYETILETOL KAl PE TNV OTOTOUN
peloon Tov TANAuoUoL Twv pelisowv (Carrington, 2019). Tevikd, n ypdvio éxdeon €xel
TapaTNENdEl OTL TTPOKUAEL 6TO. (OO oNUavTIkES BAABeg KAl eVVOEL TNV UVATTTLEN OYK®Y GTOUG
VEQPOUC KOl TO GTOUAYL, WETA OO KATOVAAwGN TPo@wv pe mopovacio. Chlorothalonil. O
Awedvine Opyovicuoc Epevvdv yia tov Kopkivo (IARC) 1o éyet talivouncer otic mdavd
kapKrvoyoveg evaoelg (2B), evdd 1o S0 éyer kpiver kot 10 Tpagelo TMeptBaAlovtikig
[Mpoctaciac twv HITA (B2 = emnapkn dedouéva ota {Wa, oAl avemapkn 6Tov dvdpwio)
(EPA, 1999). T'ia Toug Adyoug avtolg, 0mtwg cuvéln kot pe 1o Dichlofluanid, and 1o 2019
éxel amayopevdel 6tnv E.E. (Carrington, 2019).
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Sea Nine 211 (DCOIT)

To 6ioktovo pe v epmopikn ovopocio Sea Nine 211, tov oTmolov n dpacTikN ovaGlo
ovuvavtatar kat pe Ti¢ ovopoaoie¢ DCOIT n Kathon 930, amotedel plo amo Ti¢ Lo
TPOGPATEC OVGLEC TTOV YPENGLULOTOMINKAY TTPOC GVIIKATAGTOCN TOV TPLBOVTUAOKAGGITEPOV
(TBT), petd tv amaydpeven Tng xenong tov tedevtalov e vpaloyxpwpata. Eival éva wodl
OTTOTEAEGUATIKO KOl EVPEWC PAGULATOC BLOKTOVO, €VOVTL UEYAANG TOIKIALOC OPYOVIGU®V, TO
omolo Tpowdeltal ¢ wlon  TweptBaAlovTikG  omodektn] AVom, AOy®w TNG  yPNyoeng
amolkodouncng Tov 61o daldocto wepilBadAlov (Chen and Lam, 2017, Jacobson, 2000). H
vopodecia tng E.E. (Regulation (EU) No 528/2012, 2012) dewpel kaAG kol amwodéxetal €va
AVTIPPVLTOVTIKO BLOKTOVO TOL GITOLKODOPEITAL YPNYOPO. GTO DOUAAGGLO TePlBAAAOV KOl GE
HEYAAO €VPOC PUGLKWV GLVINKWYV, WGTE VO PNV UITOPEL VO GUGGWPEVTEL KOL VO OTOTEAEGEL
TAPAYOVTO PUTTOVGNG, OROUO. KOL UeTO aTto ektetopeévn yonon. I'a to DCOIT, pedéteg elyav
dellel TwC 0 YPOVOC NULLNC Tov 610 duAdGalo TeptBdAlov kvpalvetal amd pia (1) vpo fwg
kat wia (1) nuépa, avoldyng Twv cuvdnk®v (Jacobson, 2000).

,4\ C| Ci
Ready O_T/ Low

degradation toxicity
Effective

Green l]__ﬂ: S

High | 4

activity ‘
CsH17

Ewoveg 32 (apiotepa) kot 33 (8efia): XapaktnetoTikd evog koAod vpaloypopotog 6acel
evpTAikNg vopodesioc (aptotepd) kot ynuikn dopn tov DCOIT (8e€id) (Chen and Lam,
2017).

[Tapd ™ Swaparvopevn @uAtkotnto Tov Sea Nine amévavtt 6t1o TePBAAAOV KOl GTOV
aVTITTOd0 OVTOV TV LGXVPLGU®Y, JEIYUOTA 0TT0 TOAAEG DAAAGGLEC TTEPLOYEC €XOVV JElel TV
n dpdon Tov KOl N TO.POVGIA TOV APYOLY TOAV va e€aGIEVNGOVY, YEYOVOC TTOV PULVETAL VO
kadopitetal amo meptBaAlovTikoUg TTapdyovTee omtwg to pH, n depporkpacia, 10 NALGKO YW
KOL oL T060TNTo. doAvuévov ofvyovov. T mopdderypo, 6acer SelypaToANYLOV KoL
UETPNGE®Y TIOL OeENYONCOV GE ETAEYUEVEC OKTEC, WOPIVEC KOl ApAvVia, O XPOVOC TOV
pecolabnoe ya v vTo6aduLcn Tov 6To daAacato TeptBaiiov ntav 2,6 nuépeg otn Aavia
(Larsen et al., 2003), mdvw amnd 4 nuépec 1o Xovyk-Kovyk (Chen, 2015a), 10 nuépeg 6tnv
lanwvio (Harino, 2005a), 8,5 nuépec 610 Hvowpévo Bacihewo (Callow and Willingham,
1996) kat 13 nuépec otnv EAAGSa (Sakkas et al., 2002a). Znuavtikd eival emiong 1o yeyovog
WG, ERTOC O.TTO0 TO dAAOGGLVO VEPOD, OVLIYVEVINKE TOGO GE WNKOTO 0G0 KAl 6€ GAAO. BLOAOYIKA
delypata, delyvoviag kat tdoeic Mimogidikétnrog (Chen nad Lam 2017).
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Yyetika pe v 10&OTNTO TOL Sea Nine 211 ywo Toug d0AAGGLOVE OPYAVIGLOVE, OUTY
tomodeteltal Ge emimeda aviictorxa pe avtn Ttov TpBovtuvdokacaitepov (TBT) kat
VYNAOTEPD. OO GYEDOV OAA TA. EVIGYVLTIKA BLOKTOVO TTOV YPNGLULOTTOLOVVTOL GE EQPUPUOYEC
vpoloypwuaticpot (Tsunemasa and Okamura, 2011). Akdun, peAéteg éyovv delfel o N
dpaon Tov GuLVIEETOL Apeco pe TNV OVATTTUEN OCEWBWTIKOV GTPEC KOL TNV TPOKANGY
EVOOKPLVIKOV JlOTOQOX®V GKOUO KAl G€ OUAAGGLOUC O0PYOUVIGUOUC TOU OeV ATTOTEAOVV
GTOYOVC TWV TPOGTOUTEVTIKOV VPOAOYPORATOY. Ot ¥pOVieC EMITTWGEI TNC TO.POVGLOC TOV
670 d0AGGGLo TeplBaAlov dev €xovv peletndel 6e 6Adog, 0Tt To (Blo cupbalvel KoL e TNV
vy GLVEPYLIGTIKN Spdon Tou pe dAAa Bloktéva (Chen and Lam, 2017).
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6. EINIKAIPA 3TOIXEIA TIA TA Y®PAAOXPOMATA KAI NEEX
ENAAAAKTIKEY AYXEI>

6.1 Ta U(DO.?\O){D(;)MO.TO. TOoLv ){DYIG[UOTCO[OI’)VTO.[ oTn VO.‘UTI.)\I’.O. G'f]uSDO.

Me agoppn Ti¢ avagopéc e diedvoic, oAld kat Tng eyyowptac BilBAoypagiac (Dafforn et
al., 2011, Voulvoulis et al., 1999, Thomas and Brooks, 2010, Almeida et al., 2007, Omae,
2003, KotpikAa, 2006, Konstantinou and Albanis, 2004), GxeTikd pe TNV €MKPATNON TOV
EVWGEWV TOV YOAKOU KOL TV EVIGYVLTIKOV BGLOKTOVWV 0vGlwv ¢ BOGIKA GLGTOTIKG TWV
VPOAOYPOUATOV GNUEPX, KPLONKE GKOTILLO VO GUAAEYDOVV ETTLKOLPOTTONUEVO. GTOLYELD. VIO TO.
EUTTOPLRG. GKEVAGUOTO TTOV XPNGLLOTOOVVTOL aTtd TN dedvn vauTihio. T 10 6roTO 0vTO,
6T TAGLIGLO. TNC TTO.POVGOC EPYAGLOC, OTEGTOANGOY GLTNUOTO GE VOUTIALOKEG ETALPELEC, TTOV
daxelplcovtal peydlo epTtopikG TAolA, YL TNV TOEOXN TANPOPOPLOV  GYETIKA pe T
VPOAOYPOUATO TIOV YPNGLUOTIOLOVVTAL GTO TAolo. Toug. Méow avtng ng dwadikaclag,
KOTEGTN OVVOTO VO GUYKEVTP®WIOUV TIANPOPOPIEC YLO. €VO. GNUOVTIKO GPLOUO EUTTOPLKOV
mholwv, omwc @optnyd (bulk carriers), SeCapevémloto (tankers) kair mAola peTa@OPAC
vypomomuéveyv aegpiwv (LPG kot LNG), kadd¢ Kol yi0 TIC EUTOPIKEC OVOUOGIEC TWYV
VPOAOYPOUATOV TTOU YENGLULOTTOOVVTIOL 6TO KOdEva omo avtd. Kataptiotnke, €161, ula
AlGTO pe TPOoidvTa, ek TV omolnv emAéxdnkay evdelkTikd Tpla (3) TOL YPNGLLOTOGVYTAL GE
éva peyodo apdpo omd avtd to TAola. Ol eUTTOPLKEC OVOROGIEC TWV TPOLOVT®V TTOL
eTAEXONKOY elval oL €ENG:

1. INTERSMOOTH 7475 Si —SPC, International Paint Ltd.
2. SeaQuantum Classic S, Jotun Paints Inc.

3. GLOBIC 9000 78950, Hempel A/S

A7é 1o Aedtio Aedopévwv Acgaleioc (Safety Data Sheet, SDS) (ITAPAPTHMA) twv
TPOIOVTOV GVTOV TPOKVITTOVY GNUAVTIKEC TANPOPOPLEC TOGO YLA TN GUGTAGN TOUC, OGO KOl
YLO TNV ETKIVOVVOTNTA TOVC.

EXETIRA Pe TN 6VGTOON TOuC emBeBalVeTAl N KLPLOPXIO TOV EVOGE®Y TOV XAAKOD GTNY
ayopd, kadwg kot ta 1pla (3) €xouv g Baciké GuUGTATIKG TO 0&eldlo TOV POVGAEVOUC YOAKOD
(Cu,0, Dicopper Oxide 1 Copper (I) Oxide) pe mepiektikéoTnro. <25-50% 6/6, £vdd ©C
eVIGYVTIKG Bl0kTOVO GAa Toug Teptéyovv TTvpdetdvn Tov XoAkov (Copper Pyrithione) ce
11060674 1-3,5% 6/6. EkTOC 00 TIC OPAGTIKEG OVGIEC TEPLEXOVTAL GE GULTA KOl OLAPOPEC
BondnTikéc ovaieg, petald GAAwY apwuatikol v8poyovavdpakeg (advVAoBevidiio, EVAGALO Kal
T0A0VOA0), 0&eidlo Tov Yevdapydpouv (ZnO), tepebivdédato 1 véptt (white spirit), vagda,
KAD0PO YOAKOC KOl AANO. 0eldio Tov YOAKOV, G TOGOGTA Tov Kvpaivovtal ano 0,3% wg
kot 25%.
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EKTOC 0Tt0 TNV epmopikn vauTIAlO, GNUAVTIKO PEPLOL0 TNG VAUTIALOKNC dpacTnElOTNTOC
katéyovv kat 1o orden avoypvyne (m.y. Yachts). T'ia 10 Adyo avtd kat xdptv mAnpdTnTac,
TEOYUOTOTONONKE ERTEVIC OVOLNTNON UETALY TOV TLO ONUOPIA®V VPOAOYPOUATOV YLO.
OKOPN OTO0 OAOVLKLVIO, TTOU OGTOTEAOVV TNV TAELOYNPLO. TOV GKOPOV OVOPLYNC CNUEPO.
EmAéydnkav detypatoAnmtikd tpia (3) mpoidvta, mov TuyXdvouv £vpelog eQAPUOYAC Kat
OLadeCIPOTNTOC GTNY OYOPd, ATO PEYOAEC KOL AVAYVWPLGUEVEC ETOLPELEC TOV KAGDOL AVTOV.
Ot epTtopLkéc Tov ovopacleg elvat ot e€Ng:

1. Trilux 33 White, International Paint Ltd.

2. Mare Nostrum SP, Jotun Paints Inc.
3. Hempel's Hard Racing TecCel 76880, Hempel A/S

A6 1o Aedtio Aedopévwv Acpolelog (Safety Data Sheet, SDS) (IIAPAPTHMA) tov
TPOIOVTWV GVTOV TPOKVITTOVY GNUAVTIKEC TANPOPOPLEC TOGO YLO TN GUGTOGN TOVC, OGO KO
YLO TNV ETLKIVEVVOTNTA TOVC.

IYETIRA e TN GVGTOOT TOVC eTBeBULOVETAL KOL €d® N KLPLO.PYLO. TWV EVOGE®Y TOV YOUAKOD
otV ayopd, kadwc 1o dvo (2) €xouv w¢ 6acikd GuvGTATIKG TO 0&eldl0 TOV UOVOGIEVOUC
xoAkovU (Cu,0, Dicopper Oxide 11 Copper (I) Oxide) pe mepiertikdtTnTa <10-50% 6/6, evo
10 1piT0 VPAAdYPLUL £xel we Bacikd cuoeTaTIkG TOov @glokvovikd YoAkS (CuSCN). Qg
eVIGYVTIRG BlokTévo. Ypnopwomotovvtat ot Mvpdetdvn Touv Xaikov (Copper Pyrithione) kat
tov Wevdapyvpov (Zinc Pyrithione) ce mococtd 1-5% 6/6, eve Ge TePLERTIKOTNTEG TOV
ayylcovv akopo Kol 10 25% TepExovtol GAAe¢ SpaoTikéC N BoNINTIKEC ovGleg, OTTWVG
kohopwvio (pntivn), apwuatikol v3poyovavdpakee (adLA0BevEdAto, EVAGALO Kal TOAOVOALD),
o&eldio Tov Wevdapyvpov (ZnO), Tepebvdédato 1 véptt (white spirit), vaeda, kadapd
YOAKOC Kal GAAa 0Eeldio. TOV YOAKOD.

EXETIRA e TNV ETLKIVOVLVOTNTA TOVC, OAG TOUG ETLGNUAIVOVTOL ¢ eTBAABN Ge TeplmTwon
KOTATTOGNC KOL ELGTIVONG KOL IKAVA va TPOROAEGOVY GoBapn o@dudpik BAGAGN kal epediopo
tov dépuoatog. Deépovv, emiong, €vdeln vynAng TollkOTNTOC Yoo TOLC LIPOBLOUG
0PYOVIGPOUG, e POKPOYPOVIEC ETUTTTOGELS, EV® GTIC ONADGELS TPOPVAGENG dNAmveTal pNnTa N
amo@uyn eAevdépwong 6to TePt6AALOV.

BAémovpe, Aowmtov, 01t emoAndevetal TANPOC N KLPLOPYLO TOV EVOGE®Y XOAKOV KOl TWV
EVIOYVLTIKOV BLOKTOVOY GTNY 0Y0Pd LPAAOXPWUATWY KOL GTIC €POPUOYEC GNUEQT, KE TNV
[Muptdedvn tov Xaikov kot Tov Wevdapyvpov (Copper kot Zinc Pyrithiones) va elvar amd
TI¢ TTAE0V dLadedopEVEG KUL EVPVTEPA YPNGLLOTIOLOVUEVES BLOKRTOVEC OVGLEC.

2HMEIQYH: H mpoc6aon ce avtég TIC TANPO@Oplec d0dnKe LIO TNV TPOVTTOIEGT TNC
Un dNUOGLELONG TV GTOLXEIWV TOV VOUTIAIOKOV ETOLPEL®Y KOL TOV OVOAVTIKOV AGTOV pe

TAolaL KAl LPOAOYPWUOTO, WGTOGO OAO TO. GTOolKeld auvTd 6Bplokovtol otn dddecn ToL
yoa@ovtog Kol dadécipa mpog emibebalwon and kade evdiapepopevo. Xto [TAPAPTHMA
6plorkovtal ta Aeltio Aedopévev Acaleloc yio To mévie (5) voloypwpota Kol N
vTIToVEYIKY aTdacn €ykpong yio. €vo (1) akdpa, 6Tov TaPEYOVTAL GTOoLXElO GYETIKG Ue TN
6VOTOON KOL TNV ETUKIVOVVOTNTA TOUG.

50



6.2 EvaAlokTIKEC AVGELC VIO TV OVTILETOTLGY TNC Blopvmavence

Metd amé v mAMen amayépeven e xenonc touv tptbovtuiokacaitepov (TBT) ota
TPOIOVTA VPOAOYPOUATIGUOY TOV TAOIWV KAl TN GTAJLOKY OVTIKOTOGTAGN] TOVL OTO TIC
EVOGELC TOV XOAKOV Kal TO. eVieYLTkG Bloktdva (booster biocides), n épgvva GYeTIKA pe TNV
@ALROTEPN TPOC TO TEPLBAANOY OVTILETOTION TNG PUTTOVONG TNC YAGTPUC TOL TTAolOL dev
GTAPATNGE. TNV KATEVOVVON AUTH] GUVEYIGTNKOV OL TPOGTOIELEC VIO TTEPULTEP® OVOATTTUEN
kat Bedtimon TV 1SOTATOY TV, N8N Yyvootwv 30 Kol apketd ypovia, Foul - Release (FR)
emyptopatov. Ilpokertar Kuplwg yio vealoxpOpata pe 60GLKO GUGTATIKO GLALKOVOUYA
eEAAGTOPEPT] KOL EAALA, TO. OTOLO. €XOVV KC GTOYO VO EUTTOBIGOVY TOVC dLAPOPOUS DOAAGGLOUC
0pYOVIGPOUC VA TIPOGKOAANDOVV GTN YAGTPO TOv TAolov Kat Oyt va Toug e€oviocouv. ITwo
GUYKEKPLUEVO, PE TN XPNON TOUC eTOIOKETAL N ONULOVLEYLO. Wiag KATA TO dLVATOV Aelag
ETLPAVELOC, Pe WIOTNTEC TOL VA OIOTPETOVY TNV LGYVPN TPOGKOAANGN TOV DUAAGGLWV
0PYOVIGUOY TTAV® TNG, UE OTOTEAEGUO. OTAY TO TTAOLO KIVEITAL G.UTOL VA ATTOROAA®VTOL, AOY®
NG OVOTTTUGGOPEVNG TaxLTNTOC KOl TEWBNg. Ilpoc@épovv ovGLaGTIKA G6TO TAOlO TN
Suvatétnta avTo-kOdOEIGUOV, 6TOV Kiveltar TAvew amd kdmowa taxvtnto (IIMS, 2016
Dafforn et al., 2011).
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Ewova 34: Synuatiki amelkovion Tov unyovicpol Aettovpylog Tov vpaloypwudtwy Foul-
Release (Lewis, 1998)

Ta okevdopato avTd dOKLWAGTNKAY TPOTN Popd To 1987, dpyioav vo xpnGLLoTolovvToL
oe mholo. 10 1993 kot amd 10 1996 dpyeav vo Gplokovv evpelo epappoyn Ge TaxVITAoa
embatnyd okaen (Hellio, 2009). Xta mAeovekTAUatd TOUC, €KTOC OO TN XAUNAR
TOEIKOTNTA TOVUC, OELOGNUEIWTEC €IVOL N OTTOTEAEGUOTIROTNTO KOl 1N UeYGAN SLapKeld {oNg
(uropel va @tdoel ta 5-10 ypovia). [Tap'6ha avTd, TO GNUAVTIKOTEPO LELOVERTNUA TOVG elval
WG AELTOVPYOUV TPOGTATEVTIKA UOvo Ge TayxdTNTeg Avew Twv dekamévie (15) kOu6wv, oAALWC
OTOLTEITOL TAKTIKOC KODAPIGUOC TNG YOGTPUC, YEYOVOC OLKOVOULKA acVp@opo. ['a to Adyo
avté, av kal petd v omayépeven tov TplBovtvlokacaitepov (TBT) 1 ypnon toug
avENdnKe ONUAVTIKG, Oev €YOUV KOTOPEPEL VO €3PAL®IOVY GTNV TOYKOGULO. 0. YOPU.,
KOAVTTTOVTAC TePLTtov 10 10% NG XWENTIKOTNTOC TV TAOL®Y TNG EUTTOPLKNC VOUTIALOC KOL
oA PKPOTEPO TT0GOGTO TV okapwy avayvyic (Hellio, 2009, Dafforn et al., 2011).
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Ye 7oAV TO TPOWO GTAS0 €PeLVaC KOl avaTtTLUENG BPLOKETAL N YENGN UNYOVIGUOV 1]
OVLGLOV TOL OTOVTIOVTOL GTN QUGN eCLTINEETOVTIAC TOV OO GKOTO, YO TOPAJELYUO. OTTO
papla kat INAacTikd. Ed® kat ToAAG ypovio yivovTal TPocTtadeleg yio avamTuln pedodwv
mpoctaclag Twv TAolwv omo T Gopvmovon 6NV KOTELOLVVON NG BLOPLENTIKAC
(Biomemetics), £6TIGLOVTOC GTNY £VOOUGTOGN PUGIK®Y OVGLOV TTOU XPNGLUOTOLOVVTAL OTT0
00AAGGLOUG 0PYOUVIGUOUC KOL GTNV KOTOVONGN TNC AELTOVPYLOC TOL OEPUOTOC POUPLOV KO
INAAGTIROY, OTIWC oL ROPYOPES, oL @alaveg kat To. dedgivia (Hellio, 2009, Gittens et al.,
2013). XapoKRTNEIGTIKG. TTapadelypnoto omoTeAovy To. €peuvnTIkKG Tpoypdupota FLIPPER
kol eShark, pe 6T0X0 TNV KOTOVONGN TOV ealPeTIROV TPLBOAOYIK®OV WOIOTNTWY TOU SEPUOTOC
TOV KOPYXAPLOEWOY KOl TOV SEAPVIOV KAl TN dLVOTOTNTA ALOTOINGNG TOUG G TEYVOAOYIKEG
£QAPUOYEC, OTIWC N avTieTOTIoN TNC Blodoyikig pvTaveng 6ta whola (Revolve, 2019).

Ekto¢ amdé 1N pKpoTOTOYpO®lo. TOU JEPUOTOC  YOPLOV KOl  ONAGGTIKOV, OV
QVTILETWTICOVY  OTOTEAEGUATIKG TNV TPOGTAdELD. GAA®Y  DUAAGGLOV  0PYOVIGUOV VO
TPEOGKOAANDOVV TTAVW TOVC, EVILAPEPOV TTO.POVGLALOVY KAl TEPITITOGELS POUPLOV 1 DUAGGGLOV
ONAGGTIROV TTOL EKKPLVOUY aTIO TO OEPUO. TOUC GUYKEKPLUEVEC YNUIKEC OUGLEC Yo TOV (310
okomo. [lap'6da avtd, akdpa Kol av propoLEOv vo. afloTodoVY OVTEC OL 0VGLEC, €lval
7oAV OVGKOAO vo BPOUV  OTOTEAEGUATIKN EPOPUOYT] ®C €VPEOC @PAGUOTOC OPAGNG
avTIPPLTOVTIKA. MOVo 68 GUVOLOGPO Pe AANEC PUGIKOVC UNXAVIGROVC (0KG elval duvato va
@OVOUY YPNGLUEC KOL GE OULTN TNV KOTELOLYGYN KIVETOL 1 €PEuvVA, 1 OTOld WGTOGO do.
YOELOGTEL OPKETO  XPOVIO. OKROUO. YO VO  OT0d0GeEL KOPTOVE, AOY® NG eCOLPETIKA
TOAVTTOPAYOVTIKAC PVUENG Tov Tpo¢ entiAvon mpobAnuatog (Chambers, 2006, Dafforn et al.,
2011).

Sea Water:
Temperature, water flow,
salinity, oxygen, pH, nutrients,
fouling organisms

ENVIRONMENT

ENGINEERED Biocorrosion Corrosion
COATING Coating\ & 9ra9 &degradation /.. ching
Cure time, rate:

Marine

chemical . . Toxicity,
composition, Antifouling durability,

delivery System antifouling
mechanism efficiency

Application Adhesion
& drag reduction & durability

SUBSTRATE

Ship hull:
Mild steel,wood,
composites.
operational profile

Ewova 35: Ot kvpltdTepeg TOPAUETPOL OV €MNEEALOVY £Va OVTLPPLTAVTIKO GUGTNUG
npoctaciac and ™ Blopvmaven (Chambers, 2006)
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1. XYMIIEPAXMATA - XYZHTHXH

H 6ohoyikn pVTaven amotelel amod 0P OL0TATOV XPOVOY Ulo TOAD GNUOVTIKN TEOKANGN
YO TOV KOGUO TNG VOUTIALOC KOL Ol TTPOGTIAELEC YLO. TNV OTTOTEAEGUATIKY KOL TO.VTOXPOVO.
@UAkN TPo¢ 1o TePlBAAAOV OVTILETOTION TNC Palvoviol pe opelowtn €vtacn. Amo 1
dekaetio Tov 1960 KOl PeTd, N OVAKGALYN TOV eEAPETIKOV IBLOTATOY TOV EVWGEWYV TOL
tpt6ovtuvlokacaitepov (TBT) mpoc avt nv katevduven @Avnke Twg da. EAVVE Ula Yio
Tavta 10 TPOBAnua avto. Me 10 TEPOGUA TOV YPOVLYV, OUwC, OTodelydNnKe 1N eCalPETIRA
vPNAN ToEKOTNTA TOL Yo To dUAGGGLo TePlBAAAOV KAl ot 6oBapeg owoloyikég BAGBec TTOV
TPOKAAOVGE, TOL 0dNYNGOV GTOSAKA GTNV KADOAKY armayopevon tov ano 1o 2008.
[Tap'oAa avTd, eve €xouy pecohabnoel apkeTd YPOvVia 0o TOTE, e€AKOAOVIEL VO, AVLYVEVETOL
o€ 0pLGUEVEC DONAGGLEC TTEPLOYEC, EVK Kal 0L BAABEC TTOV TPOKAAEGE ElVAL AYVWGTO GV €XOVLV
ATORATOGTADEL TIANPWC, KODMC N ERTETOUEVN XPNON TOL TOYKOGULOG OINPKEGE TAV® OITO
tptavta (30) ypovia.

Io ™y RKGALVYN TOL GNUAVTIKOD KEVOL TTOL SNPLOVEYNINKE, AOY® TNG ATTAYOPEVGNC TOV
evoewvy  Tov  TpBovtvlokaccitepov  (TBT), emavildov 610 TpookAvio oL  1dn
YONOLULOTIOLOVPEVEC EVWOELC TOV YOAKOU, evioyupéveg TAgov pe 6Bioktoveg ovoteg. Ta
AVTIPPVTOVTIKA VPUAOYXPOUOTO e OUVTO TO GUVOLOUGUO JPUGTIKOV OVLGLOV £EAKOAOVLIOVV
UEYEL KOl GNUEPO. VO GTTOTEAOVV TO. GKEVAGUATO e TNV eVPUTEPN dLAd0GN GTNV AYoPd, OTTWC
QOLVETAL KOl OO0 TO. TAPOTAV® €TLROIpOTIOMUEVA 6totyelo. Ot 1di0TNnTeg KAl n dpdcn Tov
YOAKOU €lVaL EVPEWC YVWGTEC KOL, TO.P0 TO YEYOVOC TTWC £LVAL ETKIVOVYVOC KLPIOC GE TOAD
UEYAAEC GUYKEVTPWOELS, OEV TPETEL VA OPeANDOVY Ol ETUTTWOEC TOV PITOPEL va €XeL N
aveCéleykTn amelevdEPwoN ToV 610 d0AAGGLo TtePtBAAdov. Agv elval Tuyalo TOS NON TTOAAEC
YOpeg €youv décel avoOTATA 0plo. OaTEAeVIEPWONC XOAKOV 6To TeplBAaAlov omo  To
VPOAOYPOUATA, APOV 1] GUGGHPEVGN TOV GTO UAAOKA LNUATA KAEIGTOV DOAAGGLOY TTEPLOY®OV
elval Woltepa emkivdovvn yia Ty Tomikn Glomowiddotnta. EkToc avtov, n 1don e épeuvag
KOL TNG TEXVOAOYLOC TTPOC TNV GVATTTLEN T®V TOAAG VITOGYOUEVWY VOVOGUVIETOY VALK®YV, TTOV
prtopel vo TePAapBavouy vOvOGwPOTIOI TOAAOV peTOA®Y, peTald TOV OTOlWV KOl O
yoAkoc (Cu), do mpémel va e€etdoer 6o6opd v emkivduvoTNTd Toug, a@ol elvar 1Mdn
YVOOTN N GNUOVTIKY TOEIKN SpAon TV vOVOGOUATIOI®V YOAKOL Ylo TOV GVIPWTO KOl TO
Ttepl6aAlov.

Ov evooelg TOL YOAKOU, ®WGTOGO, Oev elval To pelgov TPOBANWO GYeTIRG pe TNV
ETKIVOVVOTNTO TWV VPOAOXPWUATWV Yy To TeptBalhov. Ta TOANG KoL SLOQOPETIKA
EVIOYLTIKA BlOKTOVO, TOU YPNGLUOTIOLOVVTAL TPOC EVIGYUGT] TOVL XOAKOD GTO GKELAGUOTO
aUTA, €lVOL KUPLOG YVWOTEC YNUIKEC OLGLEC WE €vpPElo. XPNON 0€ AANEC EPAPUOYEC WC
puto@dppaka (LLaviokTova, Tapacttoktova, KAT.), 6wg 10 Diuron 1§ to Chlorothalonil, 1
GAAeg BLOKTOVEC OVGLEC TTOV XPNGLLOTIOLOVVTOL KUPLWE YLO. TO GKOTO O.VTO, OTtwe To Sea-Nine
211. Xe rRADe TEPITTTOON TTPOKETAL YIO. OUGLEC Ol OTOLEC GTNY TAELOYNPLO. TOVC TA.POVGLALOVY
vPNAN TOEIKOTNTA 6T0 DAAAGGLO TePLBAAAOY, KATTOLEC OTTO AVTEC €lVOL ETUKIVEVVEC KAl YLO
TOV GVOPWTO0, eVO €lVOL €V TOANOIC AYVOGTN N GLVEPYLGTIKY TOUG OpAon, KOdWC emlong n
6TAdEPOTNTA KAl N ETLKIVOLVOTNTO TWV TPOIOVI®Y TNG OITOLKOSOUNGNG TOVC GTO LIATLVO
neplBaAhov. To mapddeiypo tov 1pLBovtviokaccitepov (TBT) icwg elvar ypnowwo vo
altomondel w¢ €va UadNUO, TPOKEWUEVOV VA eCETAGTOVY ERTEVEGTEQPO. KUL TLO TTPOGEKTLKA Ol
mdavol kivduvor yo. 10 TePtBAAAOV KOl TOV GVIPWTO aTO TNV aAOYloTn XENON TOV
VPAAOYPOUATOV Pe XOAKO KOl EVIGYVTIKA BLOKTOVO.
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Y10 TAGlGlo TNG €pyoclag OvTNg emAEXONKe N avo@opd kai n depevvnon Ng
ETKIVOVVOTNTOC OPIGUEVOV €K TOV ONUOPIAEGTEPOY KAl EVLPVTEPC XPNGLLOTTOLOVUEVWY
EVIGYVLTIROV BlORTOVOY ovGlwv, 64cel TNC GLUYVOTNTOC TOL OVTEC GLVOVIOVTOL GTN
6i6Aoypa@ia, aANG kol 64cel TOV  ETKOLPOTOMUEVOY GTOLYEl®Y TOL  GULAAEXINGAV
TPWTOYEVWC AT TNV 0.YyoPd vealoxpwudtwy kot T vavTtihla. Ot ovcieg Copper Pyrithione,
Zinc Pyrithione, Diuron (DCMU), Irgarol 1051 (Cybutryne), Dichlofluanid, Chlorothalonil
kot Sea-Nine 211 elvatr 6Ae¢ Toug Tolikég kat emiBAabelc yo. To vV3ATIVO TEPLBAAAOV, YeYOVOC
TTOVL TPOKVTITEL TG0 ATt TIC BLBAOYPAPIREC 0VaPOPES, 060 KOl a0 To Aedtio Aedopévwv
Ac@aleiag (Safety Data Sheet) tov kadevoc.

Ta gutopdppaka Chlorothalonil kot Dichlofluanid, petd amo TOANG YpOVIO ERTETAPEVNG
YONONG, KLPLOG GTOV OYPOTIKO TOWUEN, OAAG KAl GTO VPOAOYPOUATA, OTOYOPEVTNKOV
npocpata, poig to 2019 kadoAikd otnv E.E. To Diuron, mapd 1ic vtoyleg yia v dpdon
TOV WC KOPKLVOYOVO KOL ©OC €VOOKPLVIKOC OlaTaparTng, €E0KOAOVIEl VO YPNGLUOTTOLEITAL
EVPEWC, UE KATIOLEC YWPEC VO TO €YOVY GTTAYOPEVGEL UEUOVOUEVA, eV TO B0 cupbalvel Kot
pe to Irgarol 1051. Toa Copper Pyrithione kat Zinc Pyrithione amoteloVv 1o mAL0OV
yonowomolovpeva BlOKTOVO onpepa Kol elval amodedetyuévn 1 ToflkOTNTA TOUG YL TO
doAacolo mepltBAaAlov, €vO TO OTOLXELD Yl TNV ETUKIVOLVOTNTA TOV TPOLOVI®V TNG
ATTOLKOBOPUNGNG TOVG elval eAMTtn. Xe 0,TL 0.popd To Sea-Nine 211, Tapd TNy TPOowWdINGN TOV
OC Wlag ek TwV QPLALKOTEPWV Yla TO TePLBAAAOY AVGewV, LITAPYOLY GoBOPEC evdellelg Ttepl un
apeANTEéNg 6TadePOTNTAC TOV 6TO DUAAGGLO TTEPLBAANOV KAl TTEPL GNUOVTIRNC TOEIKNG pAoNC
Ge 0PKETOVC DUAAGGLOUC 0pYAVIGUOVC. QQGTOGO, 0L YPOVIEC ETITOGELS TNC TAPOVGLOC TOU
670 daAGGGLo TePlBAALov dev €xovv pehetndel oe 63dog, OTTwC TO B0 GupBaivel KoL pe TNV
TdAVN GLVEPYLGTIKY dpdon Tov pe dAla Bloktova.

NrmmkomToinon

!

@wre-arroikadounen ExyuAion
®< BU O ., Biohoyikn amoikoSopnon
®< IInparemoinan
BioAoyikn amoimodopnon * Avepyavormaingn

Ewova 36: Awiepyociec mov veicTtovtar To veoAoxpOuote 610 LdATIVO TePlBAAAOY
(Almeida et al., 2007).
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Avtn ™ otiypn, pe 6aon otorgelo tov Aedvoig Opyovicpol NauvTihlog, 0 TOYKOGULIOC
EUTTOPLKOC GTONOC pévo Cemepvdel e a.pdud Tic e€nvta Addec (60.000) mAola, eve TOAAEC
deradeg YAGdeC aroOua apduovV TO. UKPOTEPO. GRAPN AVOWYLYNC Kol AAAwv ypnoewv. Elval
TPOPOVEC, AOLTTOV, TWC OVTIGTOLXO. TOAD  peydAeC TOGOTNTEC YNULKOV  OUGLOV
anelevdepOvovtol KAde pOvo 610 daAdoclo TeplBAANOV, TOAAEC €k TWV OTolwv elval
YVOOTNC €TKIVOLVOTNTAC Yo TNV VAPO6LA (WM, EVE OPLOPEVEG DeWPOVVTOL ETTLRIVOUVEC KL
yia tov avdpwro. [Tap'oha avtd, oL yVOOES PHOC GYETIKA PE TIC ETUTTOGELS TOV UIOPEL va
€XOVV TO. SLAPOPU. EVIGYVTIKG BLOKTOVO LOKPOTTPOIEGUO TOGO 6TO TePLBAAAOY OGO KOl GTOV
AVIPWTTO €lVOL OKOUA TEPLOPLGUEVEC, AOY® TNG GYETIKA TTPOGPATNG UeTaBooNng Ge aLTa, petd
KOl a6 TNV anaydpeuon TV evocewy Tov TplBovtvlokacaitepov (TBT), evd akdpo o
Alyeg elval ot TANPOPOPLEC TTOV VITAPYOVLV GYETIKA UE TN GUVEPYLGTIKN OPAGN TOVL UITOPEL VO
gxouv. Akopn, eAAxlOTO €lVOL YVWOTA GYXETIKG pe TN duvatoTnto JElGduoNg TOV OVGLOY
AVTOV GTNV TPOPLKY] GAVGIdA TOL GVIPOTIOV, PECW TNC KATOVAAWGNG DAAAGOLOY 0OV TTOV
éyovv extedel G aVTEC, WGTOGO TO PAdnua tov tptBovTviokaacacitepov (TBT) mpémetl va pag
KOOTO GE SLOPKN £YPNYOPON KAl TTPOBANUATIGUO YLo. TTOAVEC ETUTTOGEL GTNV VYELD. LOC.

H mpooctacio twv mAolwv kAl Tov daAAGGIWV KOTOGKELOY 010 TN 6lodoyikn pvTtaven
elval  €COLPETIKA  OGNUAVTIKN  YLO.  OLKOVOULIKOUG TPWTIGTWC AOYyoug, OAAG KoL yio
TePLBAANOVTIKOVG, €TEWDN] PEGW OUVTNG ETLTVYYGVETOL GNUAVTIKN UELWGT GTNV KATAVOAWGN
KOUGILOV, OPKETO PELWUEVEC EKTTOUTIEC KAVGOEPIWV WC GUECT] GUVETIELD, EVE OTTOTPETETAUL KOL
N UETOPOPO PN ynyevemv ewdwv e OLOQOPETIKEC Kal gvalcdnteg dohdcoleg Teployég. Ot
TPOOTADELEC YO TNV OVATITUEN EPAPUOYOV  QIAKOTEPWY TPOC TO TePlBAAAOV €xovv
TPOGPEPEL TA TEAEVTALO YPOVLO. KATIOEC EPTTOPLRA A.ELOTIOMNGLUES AVGELC, Ol OUOC LKAVEC VO,
OVTIKOTOOGTNGOVY €TALIO TIC EVOGELC TOL YOAKOU KOl TO evioyuTikG 6ioktovo. Emopéveg,
UEYQL VO LTTAPEOVV OTOTEAEGUATIKEG KAl TLO PIAIKEG TPOC TO TePLBAANOV €VOANUKTIKEG,
KOIVETAL OVOYROLO VO peAeTndovv o peyoAutepo 6Adog ol Kivduvol TTov evexel N aAoylotn
YoNon Twv dladedouévoyv GNUEPE LPAAOXPWUATOY KOl, OTOV KELVETOL TTWC EKTIOEVIAL GE
606ap0 kivduvo 10 TEPBAALOY KOL O AVOPWTOC, VO QEGTILOVIAL TLO GUGTNEOL VOUOL,
KOVOVIGUOL KOl TTEPLOPLGTIKO PETP, ATIO TIC O.PUODLEC OPYEC.
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EAAHNIKH AHMOKPATIA ABnva, 28-12-2017
YMNOYPTEIO ArPOTIKHZ ANAMNTYZHZ KAl TPOOIMON
FENIKH A/NZH FEQPTIAZ ApB.npwrt.: 13506/131414

A/NIH NPOITAZIAL OYT. MAPATQIHZ
TMHMA BIOKTONQN NPOIONTQN

Tax. A/von: Zuyypou 150 NPOZ: International Paint (Hellas) SA
Toayx.Kwdikag: 176 71, KadAiBga, ABrRva Newd. BouAlaypévng 599,
TELEFAX: 2109212 090 164 52 ApyupoUmoAn

MAnpodopiec: E. Opaavakn
TnAédwvo: 2109287249

OEMA: Xoprjynon opLoTIKrG £YKpLonG oto Bloktovo (Avuppurnaviikd) INTERSMOOTH 7475Si SPC.

ANO®AZH
O YOYNOYProz ArPOTIKHZ ANANTY=HZ KAl TPO®IMQN

‘Exovtag unoyn:

1.

Tig Slatdéelg tou KavoviopoU (EE) aplB. 528/2012 tou Eupwmaikol KowvoPouliou kal tou
JupBouliouv tng 22a¢ Maiou 2012 oxetikd pe tn 61adBson otnv ayopd Kot tn Xprion BLoKTOVWY Kal
£181kOTEPA TO ApOpo 89 Tap. 2.

Tn pe aplB. 4616/52519/2016 KYA (B’ 1367) pe Béua «Kaboplopdc cuUmMANPWHOTIKWY HETPWY
yla tThv epappoyn tou KavoviopoU (EE) aptB. 528/2012 tou Eupwrnaikol KowvoBouAiou kal tou
YupBouliou, Tng 22a¢ Maiou 2012, oxeTika Ue Tn 100N oTNV ayopad Kat Tn Xprion BLOKTOVWY».
Tn pe apB. 132428/2009 (B" 2110) Amodaor HOC YO TOV «KOBOPLOUO OMALTACEWY YLoL TNV
£ykplon Bloktovwy Mpoioviwy mou pe Bdon to M.A. 205/2001 (A" 160) onwg LoXVEL, AVhKOLV
oTOoUG TUTOUG Tpoidvtwy 8, 9, 10, 12, 13, 15, 16, 17, 19, 21 kat 23».

Tov kovoviouo 1272/2008/EK (CLP) pe O£po tnv «TafvOUnon EMLOMUOVON KOl GUOKEUOoia
MEWYHATWYY, OTWCE LOXVEL.

To M.A. 63/2005 (A’ 98) «Kwdikomoinon tng vopobeoiag yia thv KuBépvnon Kot Tt KuBepvnTikd
Opyavay.

To MN.A. 97/2017 (A" 138) «Opyaviopog Yrioupysiou Aypotikrc Avamtuéng katl Tpodipwv».

Tig Suatagelg tou M.A. 73/2015 (A" 116) «Awoplopog Avuupoédpou tng KuBépvnong, Yroupywy,
AvarAnpwTtwy Ymoupywy Kat Yurmoupywvs,

Tig Slatdgelg tou MN.A. 125/2016 (A" 210) «ALopLOMOG YIOUPYWY, AVOTANPWTWY YIOUPYWY Kot
Ydunoupywv».

Tn pe aplB. 638/128269/05.12.17 (B’ 4250) kown Amodaon tou Mpwbumoupyol kal Tou
YroupyoU Aypotikrc Avamtuéng kat Tpodipwv pe Bépa «Tpomomoinon amoddaong avabeong
appodiotitwy otov Ydumoupyo AypotTikig Avamtuéng kal Tpodipwy Baoilelo Kokkan».

10. Tn pe apB. mpwrt. 11842/136127/8-12-2015 aitnon tng evéladepdpevng etatpeiag.
11. 11. To pe aptd. mpwt.13506/131414/6-12-2017 mpwtd koMo e€€taong Tov dakEAouU.
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Anodaciloups
I. XopnyoU e OpLOTLKN EYKpLon HE aptBuo TN21-0229 oto BLoktovo pe ta akoAouBa otolyeia:

1. Epnopiké 6vopa: INTERSMOOTH 7475Si SPC
2. Mopdn: vypod

3. Eyyunpévn oUvBeon:
RED BEA847 BROWN BEA844
Dicopper oxide 35.28% B/B 35.78% B/B
copper pyrithione | 3.30% B/B 3.35% B/B
BonB. ouoieg 59.07% B/B 58.49% B/B

4, MeplekTkOTNTO TN TEXVIKA KaBapnc dpaoTikrg ouoiag o kabapr Spaotiki ovoia:
Dicopper oxide 94.2 % min, copper pyrithione 95% min.

5. Napaokevaotég Twv 6.0.: Dicopper oxide :Regulatory Compliance Limited (Acting for
American Chemet Corporation (United States), UK,

copper pyrithione: Lonza Cologne GmbH, Germany
6. Karoxog tng éykplong: International Paint (Hellas) SA, Aewd. Boullaypévne 599, 164 52
ApyupouUToAn.

7. NapacKeVOOTAG TOU OKEVAGHATOG: International Paint Ltd, Stoneygate Lane, Felling,
Gateshead, UK, Ne10 JY.

8. EpYoOoTAOCLO MOPAOKEVAG TOV OKEVATHATOG: International Paint Ltd.

9. EpYOOTAOLO CUOKEUQOLOG TOU OKEVAOMATOG: International Paint Ltd.

10. Zuokevaoia: Eibog— péyeBog: Aoxeia twv 20li

YAké: Aoyeio amnd xdAuvBa.

11. Ztd)o¢ yia Tov onoio mpoopiletatl.
AVTIPPUTIAVTIKO TIPOIOV yla. ToV £AeyX0 TG avAmTuéng Kal tng evamobeon puUTOVTIKWY
0pYQVLIOMWVY (HIKpoBlwy Kot avwTtepwv popdwv Gutikwy f Iwkwy eL6wv) og okadn.

12. Tpoénog edpappoyns.
MpLv T Xpron {ntAote kat Slapdaote to AeAtio Texvikwy Mpodlaypadwy.
MéBobdoc epappoyng: Wekaopog xwplis aépa, fouptoa, poAd.
Oswpntikn KAAuPn: Wekaopoc xwpic aépa 6.67 m?/l @ 90 pkpwv
Oewpntikn k&Audn: Mivélo, pohd 10 m?/l @ 75 WKpwv.

13. ®dopa Spaong:

NEAIO EODAPMOTHZ ITOXOI AOZEIZ XPONOZ
EDAPMOTIHZ
E¢wtepikn emdavela | Oaldootol punavtikoi | 7.3m?/I (Bouptoa, Ka®' oAn
TLOVTOMOpWV TTAoiwv opyaviopol kat {wikée | poAd) Sldpkela  TOU
EMLOTPWOELG. 3.7m?/| (Yekaopo) Xpovou
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Enworjpoven oUpdwva pe tov Kavovioud (EK) aptd. 1272/2008

15. Ewovoypaupata Kivéovou

SOOL

16. NMposiwdonowntikn A£én : Kivéuvog

17. AnAwoeLg eEmKvduvotnTag
H226: Yypo Kal atpol eUdAekTa.
H302: EmBAaBEG o€ mepimtwon Katanoong.
H332: EruBAaBEg o nepintwaon €LGTVONG
H318 MpokaAei coPBapr] opBaAkr BAGRN
H315: MpokaAel epeBiopod tou dépparog.
H410: NoAU To&Lko yLa Toug USPOPLOUG OPYOAVLOUOUG, LE LAKPOXPOVLEG ETILITIWOELG
Meplexet: o€eiblo tou Biyaikou (1), EuAoAwo, piypa woopepwv 61g(1-ubpolu-1H-tupLdivo-2-
Belovato-0,S) XaAKAG..
Mpw tn xpron dtaBdote To Ashtio Aedopévwv Aodhalelag.

18. AnAwoeig npoduAagng
P102 Makpld ané modld
P210 Makpla ano Oepuotnta, Bepueg emubaveleg, onvOnpeg, yupvr GAoya kot AANEG TTNYEC
avdadAeEns. Mnv kanvilete
P260 Mnv avanvéete okovn/ avaBuuiaoslg/ ogpla/ ouyKevipwoel otayovibiwv /
aTHOUC/ ekvEPwpATA
P271 Na xproLUomoLEital HOVo O avOLKTO N KaAd agpl{OPEVO XWPO.
P272 Ta poAuopéva evbupata epyaociog Sev mpémel va Byaivouv amo To xwpo epyaociag
P270 MV TPWTE TIVETE 1 KAMVI{ETE OTAV XPNOLUOTIOLEITE QUTO TO TTPOLOV.
P280 Na ¢$opdte MPOOTATEUTIKA YAVTLAL KAl HECO TIPOOTAOLOC yla T AT Kol To
POCWIO.
P273 Na anodelyetal n eAevBépwan oto meptBdAiov.
P391 Maléte tn Xxupévn moooTnTa
P501  ALdBeon Tou MEPLEXOHEVOU/TIEPLEKTN TUUDWVA LE TOUG TOTILKOUC /eBVIKOUG
KOVOVIOHOUC
Otav o e£oepLloog elval avemapkng, va ¢popdte KAT@AANAO avamnveuotripa.

19. Npwteg BorBeLec-Avtidoto
P301+P331+P315 ZE MEPINTQZH KATAMOZHZ: MHN npokaAéoete epeto. ZupBouleuBeite
/ EnlokedBeite apéow ylatpd
P302+P352 ZE MEPINTQZH ENAQHZ ME TO AEPMA: MAUvete pe adBovo vepod kat camouvt.
Na punv xpnotpomnoovvtal SIAUTEC 1) ApOLWTIKA yLa Tov KoBopLopo Tou SEpUAToC.
P305+P351+P338 JE MEPINTQZH ENA®HE ME TA MATIA: ZeEMAUVETE TIPOCGEKTIKA E VEPO
ylo. apketd Asmtd. Edv umdpyouv dakol smoadng, adalpéote toug, £Ppooov eival gUKoAo.
Tuveyiote va EenAévete
.P304+P341 3E NEPINTQZH EIZMNOHI: Edv o mabwv €xeL duomvola, PETADEPETE TOV OTOV
KaBapd agpa Kol adroTe Tov va EeKoupaoTel oe 0TAON MOU SLEUKOAUVEL TNV QVATIVOR
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P333+P313 Edv mapatnpnBel epeBlopde tou Séppatoc A epdaviotel eEavonua
JupBouleuBeite / EmokedBdeite yLatpd

P314 JupPouleuBsite / EmokedBeite yiatpd edv atoBovBeite adabeoia.
Avtidorto: Aev umtapyet. AkoAouBrote oupmTwpatikn Beparteia.

TnAédpwvo Kévrpou AnAntnpiacswv: 210 7793777

20. IuvOnkeg atoBfRKeuonG- Xpovikn otabspotnta :
- P403+P233 AmoBnkeletal og KaAd aepl{Opevo Xwpo. O TIEPLEKTNG SLaTnpeltal EPUNTLKA
KAELOTOG
Awatnpeital atabepd, yia 6 LAVES armd TV NUEPOUNVIA TTAPATKEVUNAC, O ENpo XWPO, HOKPLE OO
ninyéc BeppodtnTag Kot avadAegnc.
Metd and autd to SLACTNA N TTOLOTNTO TOU XPWHATOC TIPEMEL VAL ETMAVEAEYXETALL.

21. KoataotApota nwAnong: .

Il. Keipevo Eukétog:
a. Na eival ocupdwvo pe to dpBpo 69 tou kavoviopoU (EE) aptB. 528/2012 kai pe tnv mapouoa
anodaon.
B. Na kdBs cuokevaoia, mpw anod tn 81dBecr tng otnv EAANVIKA ayopd, va PocKouieTal otnv
Yrinpeoia n TeALKR ETLKETA TNG.

M.Me v emdpUAaén tou apb.89 map. 2 Tou Kavoviopou (EE) apt. 528/2012, n mapouvoa
éyKkpLon LoXUEL:

A) péxpL va eykplBel n Spactikr ovoia Dicopper Oxide, mou neptexetal oto INTERSMOOTH
7475Si SPC yiot TM21 Ko OUYKEKPLUEVE WG TNV NUEpPoUnvia éykploric tng mou Ba opilel o
EKTEAEOTIKOG KAVOVIOMOG NG emttponn¢ oUpdwva pe to apb. 9 tou kavoviopoU (EE) apB.
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Section 1. Identification

GHS product identifier
Product code
Product description

Other means of
identification

Product type

Supplier's details

Emergency telephone
number (with hours of
operation)

: SeaQuantum Classic S
1 19280

: Paint.

: Not available.

: Liquid.

: Jotun Paints, Inc.

9203 Highway 23

Belle Chasse, LA 70037
Telephone: (800) 229-3538 or
+1 504-394-3538
SDSJotun@jotun.com

: 1-800-424-9300

(Staffed 24/7)

Section 2. Hazards identification

OSHA/HCS status

Classification of the
substance or mixture

GHS label elements
Hazard pictograms

Signal word
Hazard statements

Precautionary statements

: This material is considered hazardous by the OSHA Hazard Communication Standard

(29 CFR 1910.1200).

: FLAMMABLE LIQUIDS - Category 3

ACUTE TOXICITY (oral) - Category 4

ACUTE TOXICITY (inhalation) - Category 4

SKIN IRRITATION - Category 2

SERIOUS EYE DAMAGE - Category 1

SKIN SENSITIZATION - Category 1

SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Respiratory tract
irritation) - Category 3

SPECIFIC TARGET ORGAN TOXICITY (REPEATED EXPOSURE) (hearing organs) -
Category 2

AQUATIC HAZARD (ACUTE) - Category 1

AQUATIC HAZARD (LONG-TERM) - Category 1

SSPOE

: Danger.
: Flammabile liquid and vapor.

Harmful if swallowed or if inhaled.
Causes serious eye damage.
Causes skin irritation.

May cause an allergic skin reaction.
May cause respiratory irritation.

May cause damage to organs through prolonged or repeated exposure. (hearing organs)
Very toxic to aquatic life with long lasting effects.

Date of issue
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Section 2. Hazards identification

Prevention : Wear protective gloves. Wear eye or face protection. Keep away from heat, hot

surfaces, sparks, open flames and other ignition sources. No smoking. Keep container

tightly closed. Use only outdoors or in a well-ventilated area. Avoid release to the
environment. Do not breathe vapor. Do not eat, drink or smoke when using this

product. Wash hands thoroughly after handling. Contaminated work clothing must not

be allowed out of the workplace.

Response : Collect spillage. Get medical attention if you feel unwell. IF INHALED: Remove person
to fresh air and keep comfortable for breathing. Call a POISON CENTER or physician if
you feel unwell. IF SWALLOWED: Call a POISON CENTER or physician if you feel

unwell. Rinse mouth. IF ON SKIN: Wash with plenty of soap and water. Wash
contaminated clothing before reuse. If skin irritation or rash occurs: Get medical
attention. IF IN EYES: Rinse cautiously with water for several minutes. Remove

contact lenses, if present and easy to do. Continue rinsing. Immediately call a POISON

CENTER or physician.
Storage : Store locked up. Store in a well-ventilated place. Keep cool.
Disposal : Dispose of contents and container in accordance with all local, regional, national and
international regulations.
Hazards not otherwise : None known.
classified
Other special : Antifouling. Active substances: dicopper oxide (CAS 1317-39-1) 43.9 % w/w, copper
considerations pyrithione (CAS 14915-37-8) 1.4 % w/w. Read Technical Data Sheet and Safety Data

Sheet before use. Do not reuse empty containers. For professional use only.

In compliance : IMO Antifouling System Convention compliant (AFS/CONF/26).

Section 3. Composition/information on ingredients

Substance/mixture : Mixture

Other means of : Not available.
identification

CAS number/other identifiers

CAS number : Not applicable.

Product code 1 19280

Ingredient name % CAS number
dicopper oxide 225 - <50 1317-39-1
xylene 210 - =25 1330-20-7
ethylbenzene <10 100-41-4
Solvent naphtha (petroleum), light arom. <5 64742-95-6
zinc oxide <5 1314-13-2
colophony <3 8050-09-7
bis(1-hydroxy-1h-pyridine-2-thionato-o,s)copper <3 14915-37-8

Any concentration shown as a range is to protect confidentiality or is due to batch variation.

There are no additional ingredients present which, within the current knowledge of the supplier and in the
concentrations applicable, are classified as hazardous to health or the environment and hence require reporting

in this section.
Occupational exposure limits, if available, are listed in Section 8.

Section 4. First aid measures

Description of necessary first aid measures

Eye contact : Get medical attention immediately. Call a poison center or physician. Immediately flush
eyes with plenty of water, occasionally lifting the upper and lower eyelids. Check for and
remove any contact lenses. Continue to rinse for at least 10 minutes. Chemical burns

must be treated promptly by a physician.

Date of issue :29.03.2019
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Section 6. Accidental release measures

same hazard as the spilled product. Note: see Section 1 for emergency contact
information and Section 13 for waste disposal.

Section 7. Handling and storage

Precautions for safe handling
Protective measures

Advice on general
occupational hygiene

Conditions for safe storage,
including any
incompatibilities

: Put on appropriate personal protective equipment (see Section 8). Persons with a

history of skin sensitization problems should not be employed in any process in which
this product is used. Do not get in eyes or on skin or clothing. Do not breathe vapor or
mist. Do notingest. Avoid release to the environment. Use only with adequate
ventilation. Wear appropriate respirator when ventilation is inadequate. Do not enter
storage areas and confined spaces unless adequately ventilated. Keep in the original
container or an approved alternative made from a compatible material, kept tightly
closed when not in use. Store and use away from heat, sparks, open flame or any other
ignition source. Use explosion-proof electrical (ventilating, lighting and material
handling) equipment. Use only non-sparking tools. Take precautionary measures
against electrostatic discharges. Empty containers retain product residue and can be
hazardous. Do not reuse container.

: Eating, drinking and smoking should be prohibited in areas where this material is

handled, stored and processed. Workers should wash hands and face before eating,
drinking and smoking. Remove contaminated clothing and protective equipment before
entering eating areas. See also Section 8 for additional information on hygiene
measures.

: Store in accordance with local regulations. Store in a segregated and approved area.

Store in original container protected from direct sunlight in a dry, cool and well-ventilated
area, away from incompatible materials (see Section 10) and food and drink. Store
locked up. Eliminate all ignition sources. Separate from oxidizing materials. Keep
container tightly closed and sealed until ready for use. Containers that have been
opened must be carefully resealed and kept upright to prevent leakage. Do not store in
unlabeled containers. Use appropriate containment to avoid environmental
contamination.

Section 8. Exposure controls/personal protection

Control parameters

Occupational exposure limits

Ingredient name

Exposure limits

dicopper oxide
xylene

ethylbenzene

None

ACGIH TLV (United States, 3/2018).
STEL: 651 mg/m?® 15 minutes.
STEL: 150 ppm 15 minutes.

TWA: 434 mg/m? 8 hours.
TWA: 100 ppm 8 hours.

OSHA PEL (United States, 5/2018).
TWA: 435 mg/m? 8 hours.

TWA: 100 ppm 8 hours.

OSHA PEL 1989 (United States, 3/1989).
STEL: 655 mg/m® 15 minutes.
STEL: 150 ppm 15 minutes.

TWA: 435 mg/m? 8 hours.
TWA: 100 ppm 8 hours.

OSHA PEL 1989 (United States, 3/1989).
TWA: 100 ppm 8 hours.
TWA: 435 mg/m? 8 hours.
STEL: 125 ppm 15 minutes.
STEL: 545 mg/m? 15 minutes.
NIOSH REL (United States, 10/2016).
TWA: 100 ppm 10 hours.
TWA: 435 mg/m? 10 hours.
STEL: 125 ppm 15 minutes.

Date of issue
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Section 8. Exposure controls/personal protection

zinc oxide

colophony

Solvent naphtha (petroleum), light arom. NIOSH REL (United States, 6/2001).

bis(1-hydroxy-1h-pyridine-2-thionato-o,s)copper None

STEL: 545 mg/m?® 15 minutes.
OSHA PEL (United States, 5/2018).

TWA: 100 ppm 8 hours.

TWA: 435 mg/m? 8 hours.
ACGIH TLV (United States, 3/2018). Notes:
K

TWA: 20 ppm 8 hours. Form:

TWA: 125 mg/m?® 10 hours. Form: All forms

TWA: 25 ppm 10 hours. Form: All forms
ACGIH TLV (United States, 1/2005).

TWA: 123 mg/m? 8 hours. Form: All forms

TWA: 25 ppm 8 hours. Form: All forms
OSHA PEL 1989 (United States, 3/1989).

TWA: 125 mg/m? 8 hours. Form: All forms

TWA: 25 ppm 8 hours. Form: All forms
NIOSH REL (United States, 10/2016).

CEIL: 15 mg/m? Form: Dust

TWA: 5 mg/m® 10 hours. Form; Dust and
fumes

STEL: 10 mg/m?* 15 minutes. Form: Fume
OSHA PEL 1989 (United States, 3/1989).

STEL: 10 mg/m® 15 minutes. Form: Fume

TWA: 5 mg/m? 8 hours. Form: Fume

TWA: 5 mg/m? 8 hours. Form: Respirable
fraction

TWA: 10 mg/m?® 8 hours. Form: Total dust
OSHA PEL (United States, 5/2018).

TWA: 5 mg/m? 8 hours. Form: Fume

TWA: 5 mg/m? 8 hours. Form: Respirable
fraction

TWA: 15 mg/m?® 8 hours. Form: Total dust
ACGIH TLV (United States, 3/2018).

STEL: 10 mg/m® 15 minutes. Form:
Respirable fraction

TWA: 2 mg/m? 8 hours. Form: Respirable
fraction

ACGIH TLV (United States, 3/2018). Skin
sensitizer. Inhalation sensitizer.

Appropriate engineering
controls

Environmental exposure
controls

Individual protection measures
Hygiene measures

: Use only with adequate ventilation. Use process enclosures, local exhaust ventilation or

other engineering controls to keep worker exposure to airborne contaminants below any
recommended or statutory limits. The engineering controls also need to keep gas,
vapor or dust concentrations below any lower explosive limits. Use explosion-proof
ventilation equipment.

: Emissions from ventilation or work process equipment should be checked to ensure

they comply with the requirements of environmental protection legislation. In some
cases, fume scrubbers, filters or engineering maodifications to the process equipment
will be necessary to reduce emissions to acceptable levels.

: Wash hands, forearms and face thoroughly after handling chemical products, before

eating, smoking and using the lavatory and at the end of the working period.
Appropriate techniques should be used to remove potentially contaminated clothing.
Contaminated work clothing should not be allowed out of the workplace. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety
showers are close to the workstation location.
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Section 8. Exposure controls/personal protection

Eyel/face protection

Skin protection
Hand protection

Body protection

Other skin protection

Respiratory protection

: Safety eyewear complying with an approved standard should be used when a risk

assessment indicates this is necessary to avoid exposure to liquid splashes, mists,
gases or dusts. If contact is possible, the following protection should be worn, unless
the assessment indicates a higher degree of protection: chemical splash goggles and/
or face shield. If inhalation hazards exist, a full-face respirator may be required instead.

: Chemical-resistant, impervious gloves complying with an approved standard should be

worn at all times when handling chemical products if a risk assessment indicates this is
necessary. Considering the parameters specified by the glove manufacturer, check
during use that the gloves are still retaining their protective properties. It should be
noted that the time to breakthrough for any glove material may be different for different
glove manufacturers. In the case of mixtures, consisting of several substances, the
protection time of the gloves cannot be accurately estimated.

There is no one glove material or combination of materials that will give unlimited
resistance to any individual or combination of chemicals.

The breakthrough time must be greater than the end use time of the product.

The instructions and information provided by the glove manufacturer on use,
storage, maintenance and replacement must be followed.

Gloves should be replaced regularly and if there is any sign of damage to the glove
material.

Always ensure that gloves are free from defects and that they are stored and used
correctly.

The performance or effectiveness of the glove may be reduced by physical/chemical
damage and poor maintenance.

Barrier creams may help to protect the exposed areas of the skin but should not be
applied once exposure has occurred.

Wear suitable gloves tested to EN374.

Not recommended, gloves(breakthrough time) < 1 hour: neoprene, butyl rubber,
PVC

Recommended, gloves(breakthrough time) > 8 hours: nitrile rubber, 4H, Teflon,
polyvinyl alcohol (PVA)

: Personal protective equipment for the body should be selected based on the task being

performed and the risks involved and should be approved by a specialist before
handling this product. When there is a risk of ignition from static electricity, wear anti-
static protective clothing. For the greatest protection from static discharges, clothing
should include anti-static overalls, boots and gloves.

: Appropriate footwear and any additional skin protection measures should be selected

based on the task being performed and the risks involved and should be approved by a
specialist before handling this product.

: Based on the hazard and potential for exposure, select a respirator that meets the

appropriate standard or certification. Respirators must be used according to a
respiratory protection program to ensure proper fitting, training, and other important
aspects of use.

Section 9. Physical and chemical properties

Appearance
Physical state : Liquid.
Color : Various colors.
Odor : Characteristic.
Odor threshold : Not available.
pH ¢ Not available.
Melting point : Not available.
Boiling point : Lowest known value: 136.1°C (277°F) (ethylbenzene). Weighted average: 141.85°C
(287.3°F)
Flash point : Closed cup: 25°C (77°F)
Evaporation rate : Not available.
Flammability (solid, gas) : Not available.
Date of issue :29.03.2019 7/15
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Section 9. Physical and chemical properties

Lower and upper explosive
(flammable) limits

Vapor pressure
Vapor density
Relative density
Solubility

Partition coefficient: n-
octanol/water

Auto-ignition temperature

Decomposition temperature

Viscosity

: Not available.

: Not available.
: Not available.
: 1.75 g/cm®

: Insoluble in the following materials: cold water and hot water.
: Not available.

: Not available.
: Not available.
: Kinematic (40°C (104°F)): >0.205 cm?/s (>20.5 mm?/s)

14.6 pounds/gallon

Section 10. Stablllty and reactivity

Reactivity

Chemical stability

Possibility of hazardous
reactions

Conditions to avoid

Incompatible materials

Hazardous decomposition
products

: The product is stable.

: No specific test data related to reactivity available for this product or its ingredients.

: Under normal conditions of storage and use, hazardous reactions will not occur.

: Avoid all possible sources of ignition (spark or flame). Do not pressurize, cut, weld,

braze, solder, drill, grind or expose containers to heat or sources of ignition.

oxidizing materials

not be produced.

: Reactive or incompatible with the following materials:

: Under normal conditions of storage and use, hazardous decomposition products should

Section 11. Toxicological information

Information on toxicological effects

Acute toxicity
Product/ingredient name Result Species Dose Exposure
dicopper oxide LC50 Inhalation Dusts and mists | Rat 3.34 mg/l 4 hours

LD50 Oral Rat 470 mg/kg -
xylene LC50 Inhalation Vapor Rat 20 mg/l 4 hours

LD50 Oral Rat 4300 mg/kg -

TDLo Dermal Rabbit 4300 mg/kg -
ethylbenzene LC50 Inhalation Gas. Rabbit 4000 ppm 4 hours

LD50 Dermal Rabbit >5000 mg/kg -

LD50 Oral Rat 3500 mg/kg -
bis(1-hydroxy-1h-pyridine- LC50 Inhalation Dusts and mists | Rat 70 mg/m?® 4 hours
2-thionato-o,s)copper

LD50 Oral Rat 1075 mg/kg -
Irritation/Corrosion
Product/ingredient name Result Species Score Exposure Observation
zinc oxide Eyes - Mild irritant Rabbit - 24 hours 500 |-

milligrams

Skin - Mild irritant Rabbit - 24 hours 500 |-

milligrams

Sensitization
Not available.

Date of issue
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Section 11. Toxicological information

Mutagenicity
Not available.

Carcinogenicity

Not available.

Reproductive toxicity
Not available.

Teratogenicity
Not available.

Specific target organ toxicity (single exposure)

Name Category Route of Target organs
exposure
xylene Category 3 Not applicable. Respiratory tract
irritation
Solvent naphtha (petroleum), light arom. Category 3 Not applicable. Respiratory tract
irritation and
Narcotic effects
Specific target organ toxicity (repeated exposure)
Name Category Route of Target organs
exposure
ethylbenzene Category 2 Not determined | hearing organs
Aspiration hazard
Name Result
xylene ASPIRATION HAZARD - Category 1
ethylbenzene ASPIRATION HAZARD - Category 1
Solvent naphtha (petroleum), light arom. ASPIRATION HAZARD - Category 1
Information on the likely : Not available.
routes of exposure
Potential acute health effects
Eye contact : Causes serious eye damage.
Inhalation : Harmful if inhaled. May cause respiratory irritation.
Skin contact : Causes skin irritation. May cause an allergic skin reaction.

Ingestion 1 Harmful if swallowed.

Symptoms related to the physical. chemical and toxicological characteristics
Eye contact : Adverse symptoms may include the following:

pain
watering
redness

Inhalation : Adverse symptoms may include the following:

respiratory tract irritation

coughing

Skin contact : Adverse symptoms may include the following:

pain or irritation
redness

blistering may occur

Ingestion : Adverse symptoms may include the following:

stomach pains

Delayed and immediate effects and also chronic effects from short and long term exposure

Short term exposure

Date of issue :29.03.2019
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Section 11. Toxicol

ogical information

Potential immediate
effects

Potential delayed effects
Long term exposure

Potential immediate
effects

Potential delayed effects

: Not available.

: Not available.

: Not available.

: Not available.

Potential chronic health effects

Not available.

General

Carcinogenicity
Mutagenicity
Teratogenicity
Developmental effects
Fertility effects

: May cause damage to organs through prolonged or repeated exposure. Once
sensitized, a severe allergic reaction may occur when subsequently exposed to very low

levels.

: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
: No known significant effects or critical hazards.

Numerical measures of toxicity

Acute toxicity estimates

Route ATE value
Oral 999.3 mg/kg
Dermal 6611.5 mg/kg
Inhalation (vapors) 49.59 mg/l
Inhalation (dusts and mists) 3.033 mg/l
Section 12. Ecological information
Toxicity
Product/ingredient name Result Species Exposure
dicopper oxide Acute LC50 0.075 mg/l Fresh water Fish - Danio rerio 96 hours
ethylbenzene Acute EC50 7.2 mg/l Algae 48 hours
Acute EC50 2.93 mg/l Daphnia 48 hours
Acute LC50 4.2 mg/I Fish 96 hours
Solvent naphtha (petroleum), |Acute EC50 <10 mg/I Daphnia 48 hours
light arom.
Acute 1C50 <10 mg/l Algae 72 hours
Acute LC50 <10 mg/l Fish 96 hours
zinc oxide Acute LC50 1.1 ppm Fresh water Fish - Oncorhynchus mykiss 96 hours
bis(1-hydroxy-1h-pyridine- Acute EC50 0.022 mg/I Daphnia 48 hours
2-thionato-o,s)copper
Acute IC50 0.035 mg/l Algae 120 hours
Acute LC50 0.0043 mg/l Fish 96 hours
Persistence and degradabilit
Product/ingredient name Aquatic half-life Photolysis Biodegradability

dicopper oxide

xylene

ethylbenzene

Solvent naphtha (petroleum),
light arom.

zinc oxide

Not readily
Readily
Readily
Not readily

Not readily

Date of issue
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Section 12. Ecological information

Bioaccumulative potential

Product/ingredient name LogPow BCF Potential
xylene 3.12 8.1t025.9 low
ethylbenzene 3.6 - low
Solvent naphtha (petroleum), |- 10 to 2500 high

light arom.

zinc oxide - 60960 high
colophony 19t07.7 - high
Mobility in soil

Soil/water partition : Not available.

coefficient (Koc)

Other adverse effects

: No known significant effects or critical hazards.

Section 13. Disposal considerations

Disposal methods

: The generation of waste should be avoided or minimized wherever possible. Disposal

of this product, solutions and any by-products should at all times comply with the
requirements of environmental protection and waste disposal legislation and any
regional local authority requirements. Dispose of surplus and non-recyclable products
via a licensed waste disposal contractor. Waste should not be disposed of untreated to
the sewer unless fully compliant with the requirements of all authorities with jurisdiction.
Woaste packaging should be recycled. Incineration or landfill should only be considered
when recycling is not feasible. This material and its container must be disposed of in a
safe way. Care should be taken when handling emptied containers that have not been
cleaned or rinsed out. Empty containers or liners may retain some product residues.
Vapor from product residues may create a highly flammable or explosive atmosphere
inside the container. Do not cut, weld or grind used containers unless they have been
cleaned thoroughly internally. Avoid dispersal of spilled material and runoff and contact
with soil, waterways, drains and sewers.

United States - RCRA Toxic hazardous waste "U" List

hazard class(es)

Ingredient CAS # Status Reference
number
Xylene 1330-20-7 Listed U239
Section 14. Transport information
DOT TDG Mexico ADR/RID IMDG IATA
Classification | Classification | Classification
UN number 1263 1263 1263 1263 1263 1263
UN proper Paint Paint Paint Paint Paint Paint
shipping name
Transport 3 3 3

® & |®

Packing group |l

I 1 ] i ]
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Section 14. Transport information

Environmental |No.
hazards

Yes. Yes. The Yes. Yes. Yes. The
environmentally environmentally
hazardous hazardous
substance substance
mark is not mark is not
required. required.

Additional information
DOT Classification

TDG Classification

Mexico Classification
ADR/RID

IMDG

IATA

Special precautions for user

Transport in bulk according
to Annex Il of MARPOL and
the IBC Code

: Reportable quantity

601.05 Ibs / 272.88 kg [41.192 gal / 155.93 L]
Package sizes shipped in quantities less than the product reportable quantity are not
subject to the RQ (reportable quantity) transportation requirements.

: Product classified as per the following sections of the Transportation of Dangerous

Goods Regulations: 2.18-2.19 (Class 3), 2.7 (Marine pollutant mark).

The marine pollutant mark is not required when transported by road or rail.

: Tunnel restriction code: (D/E)

Hazard identification number: 30

: Emergency schedules (EmS): F-E, S-E

Marine pollutant: Yes.

: The environmentally hazardous substance mark may appear if required by other

transportation regulations.

: Transport within user’s premises: always transport in closed containers that are

upright and secure. Ensure that persons transporting the product know what to do in the
event of an accident or spillage.

: Not available.

Section 15. Regulatory information

U.S. Federal regulations

: TSCA 6 proposed risk management: lead

TSCA 8(a) PAIR: tetraethyl silicate
TSCA 8(a) CDR Exempt/Partial exemption: Not determined
United States inventory (TSCA 8b): Not determined.

Clean Water Act (CWA) 307: ethylbenzene; zinc oxide; lead; cadmium; dicopper oxide;
bis(1-hydroxy-1h-pyridine-2-thionato-o,s)copper; copper, [29h,31h-phthalocyaninato(2-)-
n29,n30,n31,n32]-, (sp-4-1)-

Clean Water Act (CWA) 311: xylene; ethylbenzene

Clean Air Act Section 112(b) Hazardous Air Pollutants (HAPs)

Ingredient name

CAS number %

xylene
ethylbenzene
cadmium

1330-20-7 16.638
100-41-4 5.5459
7440-43-9 0.001182

Clean Air Act Section 602
Class | Substances

Clean Air Act Section 602
Class Il Substances

DEA List | Chemicals
(Precursor Chemicals)

DEA List Il Chemicals
(Essential Chemicals)

: Not listed

: Not listed

: Not listed

: Not listed
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Section 15. Regulatory information
SARA 302/304
Composition/information on ingredients

No products were found.

SARA 304 RQ
SARA 311/312
Classification

: Not applicable.

: Fire hazard
Immediate (acute) health hazard
Delayed (chronic) health hazard

Composition/information on ingredients

Name % Fire Sudden Reactive Immediate |Delayed
hazard |release of (acute) (chronic)
pressure health health
hazard hazard
dicopper oxide 225 - <50 No. No. No. Yes. No.
xylene 210 - =25 Yes. No. No. Yes. No.
ethylbenzene <10 Yes. No. No. Yes. Yes.
Solvent naphtha (petroleum), <5 Yes. No. No. Yes. No.
light arom.
colophony <3 No. No. No. Yes. No.
bis(1-hydroxy-1h-pyridine- <3 No. No. No. Yes. No.
2-thionato-o,s)copper
SARA 313
Product name CAS number %
Form R - Reporting dicopper oxide 1317-39-1 225 - <50
requirements xylene 1330-20-7 210 - <25
ethylbenzene 100-41-4 <10
zinc oxide 1314-13-2 <5
bis(1-hydroxy-1h-pyridine-2-thionato-o,s)copper 14915-37-8 <3
lead 7439-92-1 <0.03
Supplier notification dicopper oxide 1317-39-1 225 - <50
xylene 1330-20-7 210-<25
ethylbenzene 100-41-4 <10
zinc oxide 1314-13-2 <5
bis(1-hydroxy-1h-pyridine-2-thionato-o,s)copper 14915-37-8 <3

SARA 313 notifications must not be detached from the SDS and any copying and redistribution of the SDS shall include

copying and redistribution of the notice attached to copies of the SDS subsequently redistributed.

State regulations

Massachusetts : The following components are listed: XYLENE; DIMETHYLBENZENE; ETHYL
BENZENE; ETHYLBENZENE; ZINC OXIDE FUME; TALC; SOAPSTONE; ROUGE
DUST; IRON OXIDE DUST

New York : The following components are listed: Xylene mixed; Ethylbenzene

New Jersey : The following components are listed: XYLENES; BENZENE, DIMETHYL-; ETHYL

Pennsylvania

BENZENE; BENZENE, ETHYL-; ZINC OXIDE; dicopper oxide; COPPER compounds;

SOAPSTONE; IRON OXIDE; FERRIC OXIDE; ETHYL ALCOHOL; ALCOHOL

: The following components are listed: BENZENE, DIMETHYL-; BENZENE, ETHYL-;

ZINC OXIDE; ZINC OXIDE FUME; dicopper oxide; COPPER COMPOUNDS; ROSIN
CORE SOLDER PYROLYSIS PRODUCTS; TALC; SOAPSTONE DUST; IRON OXIDE;
DENATURED ALCOHOL; ETHANOL

California Prop. 65
WARNING: This product contains a chemical known to the State of California to cause cancer.
WARNING: This product contains less than 1% of a chemical known to the State of California to cause birth defects or
other reproductive harm.
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Section 15. Regulatory information

Ingredient name Cancer Reproductive No significant risk |Maximum
level acceptable dosage
level
ethylbenzene Yes. No. 41 pg/day (ingestion) |No.
54 pg/day
(inhalation)
talc (non-asbestos form) Yes. No. No. No.
titanium dioxide Yes. No. No. No.
ethanol Yes. No. No. No.
lead Yes. Yes. 15 pg/day (ingestion) |Yes.
cadmium Yes. Yes. 0.05 pg/day 4.1 ug/day
(inhalation) (ingestion)

International regulations

Chemical Weapon Convention List Schedules |, Il & lll Chemicals

Not listed.

Montreal Protocol (Annexes A. B, C, E)
Not listed.

Stockholm Convention on Persistent Organic Pollutants

Not listed.

Rotterdam Convention on Prior Informed Consent (PIC)

Not listed.

UNECE Aarhus Protocol on POPs and Heavy Metals

Not listed.

International lists
National inventory

Australia : Not determined.
Canada : Not determined.
China : Not determined.
Europe : Not determined.
Japan : Not determined.
Malaysia : Not determined.
New Zealand : Not determined.
Philippines : Not determined.

Republic of Korea
Taiwan

: Not determined.
. Not determined.

Section 16. Other information

Procedure used to derive the classification

Classification

Flam. Lig. 3, H226

Acute Tox. 4, H302

Acute Tox. 4, H332

Skin Irrit. 2, H315

Eye Dam. 1, H318

Skin Sens. 1, H317

STOT SE 3, H335

STOT RE 2, H373 (hearing organs)
Aquatic Acute 1, H400

Aquatic Chronic 1, H410

Justification

On basis of test data
Calculation method
Calculation method
Calculation method
Calculation method
Calculation method
Calculation method
Calculation method
Calculation method
Calculation method

History

Date of issue :29.03.2019
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Section 16. Other information

Date of printing 1 29.03.2019
Date of issue/Date of 1 29.03.2019
revision
Date of previous issue : 30.10.2017
Version : 1.03
Key to abbreviations : ATE = Acute Toxicity Estimate

BCF = Bioconcentration Factor

GHS = Globally Harmonized System of Classification and Labelling of Chemicals
IATA = International Air Transport Association

IBC = Intermediate Bulk Container

IMDG = International Maritime Dangerous Goods

LogPow = logarithm of the octanol/water partition coefficient

MARPOL = International Convention for the Prevention of Pollution From Ships, 1973
as modified by the Protocol of 1978. ("Marpol" = marine pollution)

UN = United Nations

References 1 Not available.

¥ Indicates information that has changed from previously issued version.

Notice to reader
The information in this document is given to the best of Jotun's knowledge, based on laboratory testing and
practical experience. Jotun's products are considered as semi-finished goods and as such, products are often
used under conditions beyond Jotun's control. Jotun cannot guarantee anything but the quality of the product

itself. Minor product variations may be implemented in order to comply with local requirements. Jotun reserves
the right to change the given data without further notice.

Users should always consult Jotun for specific guidance on the general suitability of this product for their needs
and specific application practices.

If there is any inconsistency between different language issues of this document, the English (United Kingdom)
version will prevail.

Date of issue :29.03.2019 15/15
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Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il, as amended by Regulation (EU) No. 2015/830 - Europe

SECTION 1: Identification of the substance/mixture and of the company/undertaking
1.1 Product identifier

Product name : HEMPEL'S ANTIFOULING GLOBIC 9000
78950

Product identity : 7895019990

Product type : antifouling paint self polishing

1.2 Relevant identified uses of the substance or mixture and uses advised against

Field of application : ships and shipyards.

Identified uses : Industrial applications, Professional applications, Used by spraying.

1.3 Details of the supplier of the safety data sheet 1.4 Emergency telephone number

Company details : HEMPEL A/S Emergency telephone number (with hours of operation)
Lundtoftegardsvej 91
DK-2800 Kgs. Lyngby +45 45 93 38 00 (08.00 - 17.00)
Denmark See section 4 First aid measures.

Tel.: + 45 4593 38 00
hempel@hempel.com

Date of issue : 23 September 2019
Date of previous issue : No previous validation.

SECTION 2: Hazards identification

2.1 Classification of the substance or mixture

Product definition : Mixture

Classification according to Regulation (EC) No. 1272/2008 [CLP/GHS]

Flam. Lig. 3, H226 FLAMMABLE LIQUIDS - Category 3

Acute Tox. 4, H332 ACUTE TOXICITY (inhalation) - Category 4

Eye Dam. 1, H318 SERIOUS EYE DAMAGE/ EYE IRRITATION - Category 1

STOT RE 2, H373 SPECIFIC TARGET ORGAN TOXICITY (REPEATED EXPOSURE) - Category 2
Aquatic Acute 1, H400 AQUATIC HAZARD (ACUTE) - Category 1

Aquatic Chronic 1, H410 AQUATIC HAZARD (LONG-TERM) - Category 1

See Section 11 for more detailed information on health effects and symptoms.

2.2 Label elements

Hazard pictograms :
<C> ‘E@ ‘ < : > ‘

Signal word : Danger

Hazard statements : H226 - Flammable liquid and vapor.
H332 - Harmful if inhaled.
H318 - Causes serious eye damage.
H373 - May cause damage to organs through prolonged or repeated exposure.
H410 - Very toxic to aquatic life with long lasting effects.

Precautionary statements :

Prevention : Keep away from heat, hot surfaces, sparks, open flames and other ignition sources. No smoking. Do
not breathe vapor or spray. Avoid release to the environment. Wear protective gloves/protective
clothing/eye protection/face protection.

Response : IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and
easy to do. Continue rinsing. Collect spillage. Immediately call a POISON CENTER or doctor.

Storage : Keep cool.

Disposal : Dispose of contents and container in accordance with all local, regional, national and international
regulations.

Hazardous ingredients : copper (l) oxide
white spirit

copper pyrithione
Supplemental label elements :

Version: 0.01 Page: 1/13
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SECTION 2: Hazards identification

Special packaging requirements

Containers to be fitted with child-

resistant fastenings :

Tactile warning of danger :

2.3 Other hazards

Not applicable.

Not applicable.

This mixture does not contain any substances that are assessed to be a PBT or a vPvB.

Other hazards which do not result

in classification :

SECTION 3: Composition/information on ingredients

3.2 Mixtures

Prolonged or repeated contact may dry skin and cause irritation.

Product/ingredient name

Identifiers

%

Regulation (EC) No. 1272/2008 [CLP]

Type

copper (I) oxide REACH #: 01-2119513794-36 225 - <50 Acute Tox. 4, H302 - 1]
EC: 215-270-7 Acute Tox. 4, H332
CAS: 1317-39-1 Eye Dam. 1, H318
Index: 029-002-00-X Aquatic Acute 1, H400 (M=100)
Aquatic Chronic 1, H410 (M=100)
zinc oxide REACH #: 01-2119463881-32 25-<10 Aquatic Acute 1, H400 (M=1) = [1]
EC: 215-222-5 Aquatic Chronic 1, H410 (M=1)
CAS: 1314-13-2
Index: 030-013-00-7
xylene REACH #: 01-2119488216-32 25-<8.7 Flam. Liq. 3, H226 c [11[2]
EC: 215-535-7 Acute Tox. 4, H312
CAS: 1330-20-7 Acute Tox. 4, H332
Index: 601-022-00-9 Skin Irrit. 2, H315
white spirit REACH #: 01-2119458049-33 23-<5 Flam. Liq. 3, H226 - [11[2]
EC: 265-191-7 STOT SE 3, H336
CAS: 64742-88-7 STOT RE 1, H372 (central nervous
Index: 649-405-00-X system (CNS)) (inhalation)
Asp. Tox. 1, H304
Aquatic Chronic 2, H411
4-methylpentan-2-one REACH #: 01-2119473980-30 23-255 Flam. Liq. 2, H225 - [11(2]
EC: 203-550-1 Acute Tox. 4, H332
CAS: 108-10-1 Eye Irrit. 2, H319
Index: 806-004-00-4 STOT SE 3, H335
EUHO066
copper pyrithione EC: 238-984-0 =1-<3 Acute Tox. 4, H302 - [1
CAS: 14915-37-8 Acute Tox. 2, H330
Eye Dam. 1, H318
Aquatic Acute 1, H400 (M=100)
Aquatic Chronic 1, H410 (M=100)
ethylbenzene REACH #: 01-2119489370-35 >1-<3 Flam. Lig. 2, H225 = [1112]
EC: 202-849-4 Acute Tox. 4, H332
CAS: 100-41-4 STOT RE 2, H373 (hearing organs)
Index: 601-023-00-4 Asp. Tox. 1, H304
cupric oxide EC: 215-269-1 21-<3 Aquatic Acute 1, H400 (M=100) - [11
CAS: 1317-38-0 Aquatic Chronic 1, H410 (M=1)
Index: 029-016-00-6
copper (metallic) EC: 231-159-6 >1-<3 Acute Tox. 4, H302 # [1
CAS: 7440-50-8 Acute Tox. 3, H331
Index: 029-019-01-X Eye Irrit. 2, H319
Aquatic Acute 1, H400 (M=10000)
Aquatic Chronic 1, H410 (M=100)
o-xylene REACH #: 01-2119485822-30 <12 Flam. Liq. 3, H226 [1112]
EC: 202-422-2 Acute Tox. 4, H312
CAS: 95-47-6 Acute Tox. 4, H332
Skin Irrit. 2, H315
Eye Irrit. 2, H319
STOT SE 3, H335
Asp. Tox. 1, H304
toluene REACH #: 01-2119471310-51 <0.3 Flam. Liq. 2, H225 - [1112]
EC: 203-625-9 Skin Irrit. 2, H315
CAS: 108-88-3 Repr. 2, H361d (Unborn child)
Index: 601-021-00-3 STOT SE 3, H336
STOT RE 2, H373
Asp. Tox. 1, H304
See Section 16 for the full text of the H statements declared
above.
Version: 0.01 Page: 2/13
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SECTION 3: Composition/information on ingredients

There are no additional ingredients present which, within the current knowledge of the supplier and in the concentrations applicable, are
classified as hazardous to health or the environment and hence require reporting in this section.

Type

[1] Substance classified with a health or environmental hazard

[2] Substance with a workplace exposure limit, see section 8.

[3] Substance meets the criteria for PBT according to Regulation (EC) No. 1907/2006, Annex Xl
[4] Substance meets the criteria for vPvB according to Regulation (EC) No. 1907/2006, Annex Xl

[5] Substance of equivalent concern

[6] Additional disclosure due to company policy

Active substances

Product/ingredient name (% by weight)

copper (I) oxide (40.5 % by weight)
copper pyrithione (2.9 % by weight)

SECTION 4: First aid measures

4.1 Description of first aid measures

General :

Eye contact :

Inhalation :

Skin contact :

Ingestion :

Protection of first-aiders :

In all cases of doubt, or when symptoms persist, seek medical attention. Never give anything by mouth
to an unconscious person.

If breathing is irregular, drowsiness, loss of consciousness or cramps: Call 112 and give immediate
treatment (first aid).

Check for and remove any contact lenses. Immediately flush eyes with plenty of water for at least 15
minutes, occasionally lifting the upper and lower eyelids. In all cases of doubt, or when symptoms
persist, seek medical attention.

Remove to fresh air. Keep person warm and at rest. If not breathing, if breathing is irregular or if
respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel. Give nothing by
mouth. If unconscious, place in recovery position and get medical attention immediately.

Remove contaminated clothing and shoes. Wash skin thoroughly with soap and water or use
recognized skin cleanser. Do NOT use solvents or thinners.

If swallowed, seek medical advice immediately and show this container or label. Keep person warm
and at rest. Do not induce vomiting unless directed to do so by medical personnel. Lower the head so
that vomit will not re-enter the mouth and throat.

No action shall be taken involving any personal risk or without suitable training. If it is suspected that
fumes are still present, the rescuer should wear an appropriate mask or self-contained breathing
apparatus. It may be dangerous to the person providing aid to give mouth-to-mouth resuscitation.
Wash contaminated clothing thoroughly with water before removing it, or wear gloves.

4.2 Most important symptoms and effects, both acute and delayed

Potential acute health effects
Eye contact :

Inhalation :

Skin contact :

Ingestion :

Over-exposure signs/symptoms
Eye contact :

Inhalation :
Skin contact :

Ingestion :

Causes serious eye damage.

Harmful if inhaled.

Defatting to the skin. May cause skin dryness and irritation.
No known significant effects or critical hazards.

Adverse symptoms may include the following:
pain

watering

redness

No specific data.

Adverse symptoms may include the following:
pain or irritation

redness

dryness

cracking

blistering may occur

Adverse symptoms may include the following:
stomach pains

4.3 Indication of any immediate medical attention and special treatment needed

Version: 0.01
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SECTION 4: First aid measures

Notes to physician : If gasses have been inhaled, from the decomposition of the product, symptoms may be delayed. Treat
symptomatically. Contact poison treatment specialist immediately if large quantities have been ingested
or inhaled.

Specific treatments : No specific treatment.

SECTION 5: Firefighting measures

5.1 Extinguishing media

Extinguishing media : Recommended: alcohol resistant foam, CO:, powders, water spray.
Not to be used: waterjet.

5.2 Special hazards arising from the substance or mixture

Hazards from the substance or Flammable liquid and vapor. Runoff to sewer may create fire or explosion hazard. In a fire or if heated,

mixture : a pressure increase will occur and the container may burst, with the risk of a subsequent explosion.
This material is very toxic to aquatic life with long lasting effects. Fire water contaminated with this
material must be contained and prevented from being discharged to any waterway, sewer or drain.

Hazardous combustion products :  Decomposition products may include the following materials: carbon oxides nitrogen oxides sulfur
oxides metal oxide/oxides

5.3 Advice for firefighters

Promptly isolate the scene by removing all persons from the vicinity of the incident if there is a fire. No action shall be taken involving any
personal risk or without suitable training. Fire will produce dense black smoke. Exposure to decomposition products may cause a health
hazard. Cool closed containers exposed to fire with water. Do not release runoff from fire to drains or watercourses. Fire-fighters should
wear appropriate protective equipment and self-contained breathing apparatus (SCBA) with a full face-piece operated in positive pressure
mode. Clothing for fire-fighters (including helmets, protective boots and gloves) conforming to European standard EN 469 will provide a
basic level of protection for chemical incidents.

SECTION 6: Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures

Avoid all direct contact with the spilled material. Exclude sources of ignition and be aware of explosion hazard. Ventilate the area. Avoid
breathing vapor or mist. Refer to protective measures listed in sections 7 and 8. No action shall be taken involving any personal risk or
without suitable training. If the product contaminates lakes, rivers, or sewers, inform the appropriate authorities in accordance with local
regulations.

6.2 Environmental precautions

Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains and sewers. Inform the relevant authorities if the
product has caused environmental pollution (sewers, waterways, soil or air). Water polluting material. May be harmful to the environment if
released in large quantities.

6.3 Methods and materials for containment and cleaning up

Stop leak if without risk. Move containers from spill area. Approach release from upwind. Prevent entry into sewers, water courses,
basements or confined areas. Wash spillages into an effluent treatment plant or proceed as follows. Contain and collect spillage with non-
combustible, absorbent material e.g. sand, earth, vermiculite or diatomaceous earth and place in container for disposal according to local
regulations (see Section 13). Use spark-proof tools and explosion-proof equipment. Contaminated absorbent material may pose the same
hazard as the spilled product.

6.4 Reference to other sections

See Section 1 for emergency contact information.
See Section 8 for information on appropriate personal protective equipment.
See Section 13 for additional waste treatment information.

SECTION 7: Handling and storage

7.1 Precautions for safe handling

Vapors are heavier than air and may spread along floors. Vapors may form explosive mixtures with air. Prevent the creation of flammable or
explosive concentrations of vapors in air and avoid vapor concentrations higher than the occupational exposure limits. In addition, the
product should be used only in areas from which all naked lights and other sources of ignition have been excluded. Electrical equipment
should be protected to the appropriate standard. To dissipate static electricity during transfer, ground drum and connect to receiving
container with bonding strap. No sparking tools should be used.

Avoid inhalation of vapour, dust and spray mist. Avoid contact with skin and eyes. Eating, drinking and smoking should be prohibited in area
where this material is handled, stored and processed. Appropriate personal protective equipment: see Section 8. Always keep in containers
made from the same material as the original one.
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SECTION 7: Handling and storage

7.2 Conditions for safe storage, including any incompatibilities

Store in accordance with local regulations. Store in a cool, well-ventilated area away from incompatible materials and ignition sources.
Keep out of the reach of children. Keep away from: Oxidizing agents, strong alkalis, strong acids. No smoking. Prevent unauthorized
access. Containers that are opened must be carefully resealed and kept upright to prevent leakage.

Storage : Do not store above the following temperature: 25 °C

7.3 Specific end use(s)
See separate Product Data Sheet for recommendations or industrial sector specific solutions.
Specific end use(s) : Antifouling products.

SECTION 8: Exposure controls/personal protection

8.1 Control parameters

Product/ingredient name Exposure limit values

xylene EU OEL (Europe, 2/2017). Absorbed through skin.
TWA: 50 ppm 8 hours.

TWA: 221 mg/m?® 8 hours.

STEL: 100 ppm 15 minutes.

STEL: 442 mg/m® 15 minutes.

white spirit EU OEL (Europe).

(ACGIH) TWA: 25 ppm 8 hours.

(ACGIH) TWA: 145 mg/m? 8 hours.
4-methylpentan-2-one EU OEL (Europe, 2/2017).

TWA: 20 ppm 8 hours.

TWA: 83 mg/m?® 8 hours.

STEL: 50 ppm 15 minutes.

STEL: 208 mg/m® 15 minutes.

ethylbenzene EU OEL (Europe, 2/2017). Absorbed through skin.
STEL: 884 mg/m® 15 minutes.

STEL: 200 ppm 15 minutes.

TWA: 442 mg/m? 8 hours.

TWA: 100 ppm 8 hours.

o-xylene EU OEL (Europe, 2/2017). Absorbed through skin.
STEL: 442 mg/m® 15 minutes.

STEL: 100 ppm 15 minutes.

TWA: 221 mg/m?® 8 hours.

TWA: 50 ppm 8 hours.

toluene EU OEL (Europe, 2/2017). Absorbed through skin.
TWA: 192 mg/m?® 8 hours.

TWA: 50 ppm 8 hours.

STEL: 384 mg/m?® 15 minutes.

STEL: 100 ppm 15 minutes.

Recommended monitoring procedures

If this product contains ingredients with exposure limits, personal, workplace atmosphere or biological monitoring may be required to
determine the effectiveness of the ventilation or other control measures and/or the necessity to use respiratory protective equipment.
Reference should be made to monitoring standards, such as the following: European Standard EN 689 (Workplace atmospheres -
Guidance for the assessment of exposure by inhalation to chemical agents for comparison with limit values and measurement strategy)
European Standard EN 14042 (Workplace atmospheres - Guide for the application and use of procedures for the assessment of exposure
to chemical and biological agents) European Standard EN 482 (Workplace atmospheres - General requirements for the performance of
procedures for the measurement of chemical agents) Reference to national guidance documents for methods for the determination of
hazardous substances will also be required.

Derived effect levels

Not applicable.

Predicted effect concentrations

Not applicable.

8.2 Exposure controls
Appropriate engineering controls

Arrange sufficient ventilation by local exhaust ventilation and good general ventilation to keep the airborne concentrations of vapors or dust
lowest possible and below their respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-
station location.
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SECTION 8: Exposure controls/personal protection

Individual protection measures

General :

Hygiene measures :

Eye/face protection :

Hand protection :

Body protection :

Respiratory protection :

Environmental exposure controls

Gloves must be worn for all work that may result in soiling. Apron/coveralls/protective clothing must be
worn when soiling is so great that regular work clothes do not adequately protect skin against contact
with the product. Safety eyewear should be used when there is a likelihood of exposure.

0000

Wash hands, forearms, and face thoroughly after handling compounds and before eating, smoking,
using lavatory, and at the end of day.

Safety eyewear complying with an approved standard should be used when a risk assessment
indicates this is necessary to avoid exposure to liquid splashes, mists, gases or dusts. If contact is
possible, the following protection should be worn, unless the assessment indicates a higher degree of
protection: chemical splash goggles and/or face shield. If inhalation hazards exist, a full-face
respirator may be required instead.

Wear chemical-resistant gloves (tested to EN374) in combination with 'basic' employee training. The
quality of the chemical-resistant protective gloves must be chosen as a function of the specific
workplace concentrations and quantity of hazardous substances.

Since the actual work situation is unknown. Supplier of gloves should be contacted in order to find the
appropriate type. Below listed glove(s) should be regarded as generic advice:

Recommended: Silver Shield / Barrier / 4H gloves, polyvinyl alcohol (PVA), Viton®
May be used: nitrile rubber
Short term exposure: neoprene rubber, butyl rubber, natural rubber (latex), polyvinyl chloride (PVC)

Personal protective equipment for the body should be selected based on the task being performed and
the risks involved handling this product.
Wear suitable protective clothing. Always wear protective clothing when spraying.

Use a properly fitted, air-purifying or air-fed respirator complying with an approved standard if a risk
assessment indicates this is necessary. Respirator selection must be based on known or anticipated
exposure levels, the hazards of the product and the safe working limits of the selected respirator. If
working areas have insufficient ventilation: When the product is applied by means that will not generate
an aerosol such as, brush or roller wear half or totally covering mask equipped with gas filter of type A,
when grinding use particle filter of type P. Be sure to use an approved/certified respirator or equivalent.

Emissions from ventilation or work process equipment should be checked to ensure they comply with the requirements of environmental
protection legislation. In some cases, fume scrubbers, filters or engineering modifications to the process equipment will be necessary to
reduce emissions to acceptable levels.

SECTION 9: Physical and chemical properties

9.1 Information on basic physical and chemical properties

Physical state :
Color :

Odor :

pH:

Melting point/freezing point :

Boiling point/boiling range :
Flash point :

Evaporation rate :
Flammability :

Lower and upper explosive
(flammable) limits :

Vapor pressure :
Vapor density :
Specific gravity :

Version: 0.01

Liguid.

Black

Solvent-like

Testing not relevant or not possible due to nature of the product.

439.835°C This is based on data for the following ingredient: copper (I) oxide
Testing not relevant or not possible due to nature of the product.

Closed cup: 25°C (77°F)

Testing not relevant or not possible due to nature of the product.

Highly flammable in the presence of the following materials or conditions: open flames, sparks and
static discharge and heat.

Flammable in the presence of the following materials or conditions: oxidizing materials.

Slightly flammable in the presence of the following materials or conditions: reducing materials.

0.6-7.5vol %

Testing not relevant or not possible due to nature of the product.
Testing not relevant or not possible due to nature of the product.
1.888 g/lcm®

Page: 6/13

87



Safety Data Sheet
HEMPEL'S ANTIFOULING GLOBIC 9000 @ HEMPEL

78950

SECTION 9: Physical and chemical properties

Solubility(ies) : Partially soluble in the following materials: cold water and hot water.

Partition coefficient (LogKow) : Testing not relevant or not possible due to nature of the product.

Auto-ignition temperature : Lowest known value: >220°C (>428°F) (white spirit).

Decomposition temperature : Testing not relevant or not possible due to nature of the product.

Viscosity : Aspiration hazard (H304) Not classified. Testing not relevant due to nature of the product.

Explosive properties : Explosive in the presence of the following materials or conditions: open flames, sparks and static
discharge and heat.

Oxidizing properties : Testing not relevant or not possible due to nature of the product.

9.2 Other information

Solvent(s) % by weight : Weighted average: 20 %
Water % by weight : Weighted average: 0 %

VOC content : 370.5 g/l

TOC Content : Weighted average: 319 g/l
Solvent Gas : Weighted average: 0.079 m?¥/l

SECTION 10: Stability and reactivity

10.1 Reactivity
No specific test data related to reactivity available for this product or its ingredients.

10.2 Chemical stability
The product is stable.

10.3 Possibility of hazardous reactions

Under normal conditions of storage and use, hazardous reactions will not occur.

10.4 Conditions to avoid

Avoid all possible sources of ignition (spark or flame). Do not pressurize, cut, weld, braze, solder, drill, grind or expose containers to heat
or sources of ignition.

10.5 Incompatible materials

Highly reactive or incompatible with the following materials: oxidizing materials, reducing materials and acids.
Reactive or incompatible with the following materials: organic materials, alkalis and moisture.

10.6 Hazardous decomposition products
When exposed to high temperatures (i.e. in case of fire) harmful decomposition products may be formed:
Decomposition products may include the following materials: carbon oxides nitrogen oxides sulfur oxides metal oxide/oxides

SECTION 11: Toxicological information

11.1 Information on toxicological effects

Exposure to component solvent vapor concentrations may result in adverse health effects such as mucous membrane and respiratory
system irritation and adverse effects on the kidneys, liver and central nervous system. Solvents may cause some of the above effects by
absorption through the skin. Symptoms and signs include headaches, dizziness, fatigue, muscular weakness, drowsiness and, in extreme
cases, loss of consciousness. Repeated or prolonged contact with the preparation may cause removal of natural fat from the skin, resulting
in non-allergic contact dermatitis and absorption through the skin. If splashed in the eyes, the liquid may cause irritation and reversible
damage. Accidental swallowing may cause stomach pain. Chemical lung inflammation may occur if the product is taken into the lungs via
vomiting.

Acute toxicity
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SECTION 11: Toxicological information

Product/ingredient name Result Species Dose Exposure
7895019990 LD50 Dermal Rat >2000 mg/kg -
LD50 Oral Rat >2000 mg/kg -
copper (l) oxide LC50 Inhalation Dusts and mists Rat 3.34 mg/l 4 hours
LD50 Dermal Rat >2000 mg/kg -
LD50 Oral Rat 1340 mg/kg -
zinc oxide LC50 Inhalation Dusts and mists Rat >5.7 mg/l 4 hours
LD50 Dermal Rat >2000 mg/kg -
LD50 Oral Rat >5000 mg/kg -
xylene LC50 Inhalation Gas. Rat 5000 ppm 4 hours
LC50 Inhalation Vapor Rat 6350 ppm 4 hours
LD50 Dermal Rabbit >4200 mg/kg -
LD50 Oral Rat 3523 mg/kg -
4-methylpentan-2-one LD Dermal Rabbit >3 g/kg -
copper pyrithione LC50 Inhalation Dusts and mists Rat 0.07 mg/l 4 hours
LD50 Dermal Rabbit >2000 mg/kg -
LD50 Oral Rat 1075 mg/kg -
ethylbenzene LD50 Dermal Rabbit >5000 mg/kg -
LD50 Oral Rat 3500 mg/kg -
copper (metallic) LC50 Inhalation Dusts and mists Rat 1.5 mg/l 4 hours
LD50 Dermal Rat >2000 mg/kg -
TDLo Oral Human 0.01 mg/kg -
o-xylene LC50 Inhalation Vapor Rat 21.5mg/l 4 hours
LD50 Dermal Rabbit >4300 mg/kg -
LD50 Oral Rat 3567 mg/kg -
toluene LC50 Inhalation Vapor Rat >20 mg/l 4 hours
LD50 Oral Rat 636 mg/kg -
Acute toxicity estimates
Product/ingredient name Oral Dermal Inhalation Inhalation Inhalation
mg/kg mg/kg (gases) (vapors) (dusts and
ppm mg/l mists)
mg/l
HEMPEL'S ANTIFOULING GLOBIC 9000 92061.9 264.7 26
78950
copper (l) oxide 1340 3.34
xylene 3523 1100 5000
4-methylpentan-2-one 11
copper pyrithione 1075 0.07
ethylbenzene 3500 11
copper (metallic) 500 0.5
o-xylene 3567 1100 11
Irritation/Corrosion
Product/ingredient name Result Species Score Exposure
copper () oxide Eyes - Irritant Rabbit - -
zinc oxide Eyes - Mild irritant Rabbit - 24 hours 500 milligrams
Skin - Mild irritant Rabbit - 24 hours 500 milligrams
xylene Eyes - Severe irritant Rabbit - 24 hours 5 milligrams
Skin - Moderate irritant Rabbit - 24 hours 500 milligrams
4-methylpentan-2-one Eyes - Moderate irritant Rabbit - 24 hours 100 microliters
Skin - Mild irritant Rabbit - 24 hours 500 milligrams
copper pyrithione Eyes - Severe irritant Rabbit - -
ethylbenzene Skin - Mild irritant Rabbit - 24 hours 15 milligrams
Respiratory - Mild irritant Rabbit - -
Eyes - Mild irritant Rabbit - -
toluene Eyes - Mild irritant Rabbit - 0.5 minutes 100 milligrams
Skin - Moderate irritant Rabbit - 24 hours 20 milligrams
Mutagenic effects
No known significant effects or critical hazards.
Carcinogenicity
No known significant effects or critical hazards.
Reproductive toxicity
No known significant effects or critical hazards.
Teratogenic effects
No known significant effects or critical hazards.
Version: 0.01 Page: 8/13
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SECTION 11: Toxicological information

Specific target organ toxicity (single exposure)

Product/ingredient name Category Route of exposure Target organs
white spirit Category 3 Not applicable. Narcotic effects
4-methylpentan-2-one Category 3 Not applicable. Respiratory tract irritation
o-xylene Category 3 Not applicable. Respiratory tract irritation
toluene Category 3 Not applicable. Narcotic effects

Specific target organ toxicity (repeated exposure)

Product/ingredient name Category Route of exposure Target organs
white spirit Category 1 Inhalation central nervous system (CNS)
ethylbenzene Category 2 Not determined hearing organs
toluene Category 2 Not determined Not determined

Aspiration hazard

Product/ingredient name Result
white spirit ASPIRATION HAZARD - Category 1
ethylbenzene ASPIRATION HAZARD - Category 1
o-xylene ASPIRATION HAZARD - Category 1
toluene ASPIRATION HAZARD - Category 1

Information on the likely routes of exposure
Routes of entry anticipated: Oral, Dermal, Inhalation.
Potential chronic health effects

Product/ingredient name Carcinogenic effects Mutagenic effects Developmental effects Fertility effects

toluene

Repr. 2, H361d (Unborn
child)

Other information :

No additional known significant effects or critical hazards.

SECTION 12: Ecological information

12.1 Toxicity
Do not allow to enter drains or watercourses. Very toxic to aquatic life with long lasting effects.
Product/ingredient name Result Species Exposure
copper () oxide EC50 65 mgl/l Algae 72 hours
Acute EC50 0.51 mg/I Daphnia - Daphnia Magna 48 hours
Acute LC50 0.0081 mgl/l Fish - Pimephales promelas 96 hours
zinc oxide Acute EC50 0.17 mg/| Algae - Pseudokirchneriella subcapitata |72 hours
- Exponential growth phase
Acute EC50 1 mg/l Daphnia - Pseudokirchneriella 48 hours
subcapitata - Exponential growth phase
Acute LC50 24600 pg/l Fresh water Daphnia - Daphnia magna - Neonate 48 hours
white spirit Acute EC50 4.6 - 10 mg/l Algae 72 hours
4-methylpentan-2-one Chronic NOEC 7800 - 39000 pg/l Fresh water Daphnia - Daphnia magna 21 days
Chronic NOEC 168 mg/l Fresh water Fish - Pimephales promelas - Embryo 33 days
copper pyrithione Acute EC50 0.022 mg/I Daphnia 48 hours
Acute LC50 0.0043 mg/l Fish 96 hours
ethylbenzene Chronic NOEC <1000 pg/l Fresh water Algae - Pseudokirchneriella subcapitata |96 hours
copper (metallic) Acute EC50 1100 pg/l Fresh water Aquatic plants - Lemna minor 4 days
Acute EC50 2.1 pg/l Fresh water Daphnia - Daphnia longispina - Juvenile |48 hours
(Fledgling, Hatchling, Weanling)
Acute IC50 13 pg/l Fresh water Algae - Pseudokirchneriella subcapitata |72 hours
- Exponential growth phase
Acute IC50 5.4 mg/l Marine water Aquatic plants - Plantae - Exponential 72 hours
growth phase
Acute LC50 0.072 pg/l Marine water Crustaceans - Amphipoda - Adult 48 hours
Acute LC50 7.56 pg/l Marine water Fish - Periophthalmus waltoni - Adult 96 hours
Chronic NOEC 2.5 pg/l Marine water Algae - Nitzschia closterium - 72 hours
Exponential growth phase
Chronic NOEC 7 mg/l Fresh water Agquatic plants - Ceratophyllum 3 days
demersum
Chronic NOEC 0.02 mg/| Fresh water Crustaceans - Cambarus bartonii - 21 days
Mature
Chronic NOEC 2 pg/l Fresh water Daphnia - Daphnia magna 21 days
Chronic NOEC 0.8 pg/l Fresh water Fish - Oreochromis niloticus - Juvenile 6 weeks
(Fledgling, Hatchling, Weanling)
toluene Chronic NOEC <500000 pg/l Fresh water Algae - Pseudokirchneriella subcapitata |96 hours
Chronic NOEC 1000 pg/l Fresh water Daphnia - Daphnia magna 21 days
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SECTION 12: Ecological information

12.2 Persistence and degradability

Product/ingredient name Test Result Dose Inoculum
xylene - >60 % - Readily - 28 days - -
4-methylpentan-2-one - 84 % - 14 days 100 mg/l -
ethylbenzene - >70 % - Readily - 28 days - -

Product/ingredient name Aquatic half-life Photolysis Biodegradability
zinc oxide - - Not readily
xylene - - Readily
4-methylpentan-2-one - - Readily
ethylbenzene - - Readily

12.3 Bioaccumulative potential

Product/ingredient name LogPow BCF Potential
zinc oxide 2.2 60960 high
xylene 3.12 8.1-259 low
white spirit 3-73 - high
4-methylpentan-2-one 1.31 2 low
copper pyrithione - 50 low
ethylbenzene 3.6 - low
o-xylene 3.12 8.1-259 low
toluene 2.73 90 low

12.4 Mobility in soil

Soil/water partition coefficient No known data avaliable in our database.
(Koc) :
Mobility : No known data avaliable in our database.

12.5 Results of PBT and vPvB assessment
This mixture does not contain any substances that are assessed to be a PBT or a vPvB.

12.6 Other adverse effects
No known significant effects or critical hazards.

SECTION 13: Disposal considerations

13.1 Waste treatment methods

The generation of waste should be avoided or minimized wherever possible. Residues of the product is listed as hazardous waste. Dispose
of according to all state and local applicable regulations. Waste should not be disposed of untreated to the sewer unless fully compliant with
the requirements of all authorities with jurisdiction. Spillage, remains, discarded clothes and similar should be discarded in a fireproof
container.

European waste catalogue no. (EWC) is given below.
European waste catalogue (EWC) : 08 01 11*
Packaging

The generation of waste should be avoided or minimized wherever possible. Waste packaging should be recycled. Incineration or landfill
should only be considered when recycling is not feasible.

SECTION 14: Transport information

Transport may take place according to national regulation or ADR for transport by road, RID for transport by train, IMDG for transport by
sea, |ATA for transport by air.

Version: 0.01 Page: 10/13
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SECTION 14: Transport information

14.1 14.2 143 144 145
UN no. Proper shipping name Transport hazard class(es) PG* Env* Additional information

ADR/RID UN2929 TOXIC LIQUID FLAMMABLE, 6.1 Il Yes. The environmentally
Class ORGANIC, N.O.S. (xylene, copper(l) 3 hazardous substance mark
oxide) is not required when
transported in sizes of <5 L

or <5 kg.
Tunnel code (D/E)

IMDG UN2929 TOXIC LIQUID FLAMMABLE, 6.1 Il Yes. The marine pollutant
Class ORGANIC, N.O.S. (xylene). (copper 3 mark is not required
(1) oxide) when transported in

sizes of <5 L or <5 kg.
sc

e
F-E, S-D

IATA UN2929 TOXIC LIQUID FLAMMABLE, 6.1 Il Yes. The environmentally
Class ORGANIC, N.O.S. (xylene, copper (I) 3 hazardous substance mark
oxide) may appear if required by
other transportation
regulations.

PG* : Packing group
Env.* : Environmental hazards

14.6 Special precautions for user

Transport within user’s premises: always transport in closed containers that are upright and secure. Ensure that persons transporting the
product know what to do in the event of an accident or spillage.

14.7 Transport in bulk according to Annex Il of MARPOL and the IBC Code
Not applicable.

SECTION 15: Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

EU Regulation (EC) No. 1907/2006 (REACH) Annex XIV - List of substances subject to authorization - Substances of very high concern
Annex XIV

None of the components are listed.

Substances of very high concern

None of the components are listed.

Annex XVII - Restrictions on the manufacture, placing on the market and use of certain dangerous substances, mixtures and articles
Not applicable.

Other EU regulations

Seveso category This product is controlled under the Seveso Il Directive.

Seveso category

P5c: Flammable liquids 2 and 3 not falling under P5a or P5b
E1: Hazardous to the aquatic environment - Acute 1 or Chronic 1

Biocidal Products Regulations
Restrictions on use. : Product is not intended for consumer use.

Directions for use and dose rate :  Spray or Roller application or brushing
Dose: See separate Product Data Sheet, Application instructions or label.

Additional information : (Product Type: 21 - Antifouling products) Liquid. Wear suitable protective clothing, gloves and eye/face
protection. In case of contact with eyes, rinse immediately with plenty of water. If swallowed, seek
medical advice immediately and show this container or label. This material and its container must be
disposed of as hazardous waste. Avoid release to the environment. Refer to special instructions/safety
data sheet.

International regulations
IMO Anti-fouling System Convention Compliant (AFS/CONF/26)

This product does not contain organotin compounds acting as biocides and complies with the International Convention on the Control of
Harmful Anti-fouling Systems on Ships as adopted by IMO October 2001 (IMO document AFS/CONF/26)

Product type : antifouling paint self polishing
Manufacturer : Hempel A/S
Version: 0.01 Page: 11/13
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SECTION 15: Regulatory information

HEMPEL'S ANTIFOULING GLOBIC 9000
78950

Product name and/or code :

7895019990
Black

Note: This name is shown on the product container. All products in HEMPEL's containers carrying this name comply with the IMO
Convention (AFS/CONF/26).

Active ingredient(s) :

Colour :

copper (l) oxide 1317-39-1
copper pyrithione 14915-37-8

15.2 Chemical Safety Assessment

This product contains substances for which Chemical Safety Assessments are still required.

SECTION 16: Other information

Abbreviations and acronyms :

Full text of abbreviated H statements :

Full text of classifications [CLP/GHS] :

ATE = Acute Toxicity Estimate

CLP = Classification, Labelling and Packaging Regulation [Regulation (EC) No. 1272/2008]
EUH statement = CLP-specific Hazard statement

RRN = REACH Registration Number

DNEL = Derived No Effect Level

PNEC = Predicted No Effect Concentration

H225
H226
H302
H304
H312
H315
H318
H319
H330
H331
H332
H335
H336
H361d
H372 (inhalation)
H373
H400
H410
H411

Acute Tox. 2, H330
Acute Tox. 3, H331
Acute Tox. 4, H302
Acute Tox. 4, H312
Acute Tox. 4, H332
Aquatic Acute 1,
H400

Aquatic Chronic 1,
H410

Aquatic Chronic 2,
H411

Asp. Tox. 1, H304
EUHO066

Eye Dam. 1, H318
Eye Irrit. 2, H319
Flam. Lig. 2, H225
Flam. Lig. 3, H226
Repr. 2, H361d
Skin Irrit. 2, H315
STOT RE 1, H372
(inhalation)

STOT RE 2, H373
STOT SE 3, H335

STOT SE 3, H336

Highly flammable liquid and vapor.

Flammable liquid and vapor.

Harmful if swallowed.

May be fatal if swallowed and enters airways.

Harmful in contact with skin.

Causes skin irritation.

Causes serious eye damage.

Causes serious eye irritation.

Fatal if inhaled.

Toxic if inhaled.

Harmful if inhaled.

May cause respiratory irritation.

May cause drowsiness or dizziness.

Suspected of damaging the unborn child.

Causes damage to organs through prolonged or repeated exposure if inhaled.
May cause damage to organs through prolonged or repeated exposure.
Very toxic to aquatic life.

Very toxic to aquatic life with long lasting effects.

Toxic to aquatic life with long lasting effects.

ACUTE TOXICITY (inhalation) - Category 2
ACUTE TOXICITY (inhalation) - Category 3
ACUTE TOXICITY (oral) - Category 4
ACUTE TOXICITY (dermal) - Category 4
ACUTE TOXICITY (inhalation) - Category 4
AQUATIC HAZARD (ACUTE) - Category 1

AQUATIC HAZARD (LONG-TERM) - Category 1
AQUATIC HAZARD (LONG-TERM,) - Category 2

ASPIRATION HAZARD - Category 1

Repeated exposure may cause skin dryness or cracking.

SERIOUS EYE DAMAGE/ EYE IRRITATION - Category 1

SERIOUS EYE DAMAGE/ EYE IRRITATION - Category 2

FLAMMABLE LIQUIDS - Category 2

FLAMMABLE LIQUIDS - Category 3

TOXIC TO REPRODUCTION (Unborn child) - Category 2

SKIN CORROSION/IRRITATION - Category 2

SPECIFIC TARGET ORGAN TOXICITY (REPEATED EXPOSURE) (inhalation) -
Category 1

SPECIFIC TARGET ORGAN TOXICITY (REPEATED EXPOSURE) - Category 2
SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Respiratory tract
irritation) - Category 3

SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Narcotic effects) -
Category 3

Procedure used to derive the classification according to Regulation (EC) No. 1272/2008 [CLP/GHS]

Version: 0.01
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SECTION 16: Other information

Classification

Justification

FLAMMABLE LIQUIDS - Category 3

ACUTE TOXICITY (inhalation) - Category 4

SERIOUS EYE DAMAGE/ EYE IRRITATION - Category 1

SPECIFIC TARGET ORGAN TOXICITY (REPEATED EXPOSURE) - Category 2
AQUATIC HAZARD (ACUTE) - Category 1

AQUATIC HAZARD (LONG-TERM) - Category 1

On basis of test data
Calculation method
Calculation method
Calculation method
Calculation method
Calculation method

Notice to reader
7 Indicates information that has changed from previously issued version.

The information contained in this safety data sheet is based on the present state of knowledge and EU and national legislation. It provides
guidance on health, safety and environmental aspects for handling the product in a safe way and should not be construed as any guarantee

of the technical preformance or suitability for particular applications.

It is always the duty of the user/employer to ascertain that the work is planned and carried out in accordance with the national regulations.

Version: 0.01 Page: 13/13
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Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex I, as amended by Regulation (EU) No. 2015/830. - United Kingdom (UK)

SAFETY DATA SHEET
Trilux 33 White

SECTION 1: Identification of the substance/mixture and of the company/
undertaking

1.1 Product identifier
Product name : Trilux 33 White
Product code : YBAOG64

1.2 Relevant identified uses of the substance or mixture and uses advised against

Identified uses

Consumer application of coatings
Professional application of coatings and inks

Uses advised against Reason

All Other Uses

1.3 Details of the supplier of the safety data sheet

International Paint Ltd.

Stoneygate Lane

Felling

Gateshead

Tyne and Wear

NE10 0JY UK

Tel: +44 (0)191 469 6111 Fax: +44 (0)191 438 3711
e-mail address of person : sdsfellinguk@akzonobel.com
responsible for this SDS

National contact

1.4 Emergency telephone number
National advisory body/Poison Centre (For use only by licensed medical professionals.

Telephone number 1 +44 (0)344 892 0111 (UK) +353 (0)1 809 2566 (Eire)
Supplier
Telephone number 1 +44 (0)191 469 6111 (24H)

SECTION 2: Hazards identification

2.1 Classification of the substance or mixture
Product definition : Mixture

Classification according to Regulation (EC) No. 1272/2008 [CLP/GHS]
Flam. Lig. 3, H226

Skin Irrit. 2, H315

Eye Dam. 1, H318

Skin Sens. 1, H317

STOT SE 3, H335

Aquatic Acute 1, H400

Aquatic Chronic 1, H410

The product is classified as hazardous according to Regulation (EC) 1272/2008 as amended.

See Section 16 for the full text of the H statements declared above.

See Section 11 for more detailed information on health effects and symptoms.

Date of issue/Date of revision : 30/08/2018
Version :2 1/16 AkZONObel

95



YBAO64 Trilux 33 White

<%.International.

SECTION 2: Hazards identification

2.2 Label elements
Hazard pictograms

Signal word
Hazard statements

Precautionary statements
General

Prevention

Response

Storage
Disposal

Hazardous ingredients

Supplemental label
elements

Annex XVII - Restrictions
on the manufacture,
placing on the market and
use of certain dangerous
substances, mixtures and
articles

Biocidal products regulation
Warnings for vulnerable
groups
Authorisation number (UK)

Authorisation number
(Ireland)

Warnings for vulnerable
groups

Product Specific
Information

Date of issue/Date of revision
Version :2

SODS

: Danger
: Flammable liquid and vapour.

Causes serious eye damage.

Causes skin irritation.

May cause an allergic skin reaction.

May cause respiratory irritation.

Very toxic to aquatic life with long lasting effects.

: Read label before use. Keep out of reach of children. If medical advice is needed,

have product container or label at hand.

: Wear protective gloves. Wear eye or face protection. Keep away from heat, hot

surfaces, sparks, open flames and other ignition sources. No smoking. Use only
outdoors or in a well-ventilated area. Avoid release to the environment.

: IF INHALED: Remove person to fresh air and keep comfortable for breathing. IF

ON SKIN (or hair): Take off immediately all contaminated clothing. Rinse skin with
water or shower. IF ON SKIN: Take off contaminated clothing and wash it before
reuse. |F IN EYES: Immediately calla POISON CENTER or physician.

: Keep cool.
: Dispose of contents and container in accordance with all local, regional, national

and international regulations.

: xylene

rosin
ethylbenzene
pyrithione zinc

Wear appropriate respirator when ventilation is inadequate.

: Not applicable.

Children shall be kept away until treated surfaces are dry.

HSE No. 7478
PCS No. 95866

Children shall be kept away until treated surfaces are dry.

FIRST AID Do not breathe dust/fume/gas/mist/vapours/spray. IF SWALLOWED:
Do NOT induce vomiting. Get immediate medical advice/attention. IF ON SKIN:
Wash with plenty of soap and water. Do not use solvents or thinners to clean the
skin. If skin irritation or rash occurs: Get medical attention. IF IN EYES: Rinse
cautiously with water for several minutes. Remove contact lenses, if present and
easy to do. Continue rinsing. IF INHALED: If not breathing, give artificial
respiration. If breathing is difficult, remove victim to fresh air and keep at restin a
position comfortable for breathing. Give nothing by mouth. Get medical attention
if you feel unwell. Contaminated work clothing should not be allowed out of the

30/08/2018
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SECTION 2: Hazards identification

2.3 Other hazards

Other hazards which do

workplace. Keep unnecessary and unprotected personnel from entering. Store in
a well-ventilated place. Keep container tightly closed. Do not reuse container.
Collect spillage. Application, maintenance and repair activities shall be
conducted within a contained area, on an impermeable hard standing with
bunding or on soil covered with an impermeable material to prevent losses and
minimize emissions to the environment, and that any losses or waste containing
a biocide shall be collected for reuse or disposal.

: None known.

not result in classification

SECTION 3: Composition/information on ingredients

3.2 Mixtures : Mixture
Classification
Product/ingredient Identifiers % by Regulation (EC) No. Nota Type
name weight 1272/2008 [CLP] (s)
xylene REACH #: 210 - <25 |Flam. Lig. 3, H226 c [11(2]
01-2119488216-32 Acute Tox. 4, H312
EC: 215-535-7 Acute Tox. 4, H332
CAS: 1330-20-7 Skin Irrit. 2, H315
Index: 601-022-00-9 Eye Irrit. 2, H319
STOT SE 3, H335
Asp. Tox. 1, H304
copper thiocyanate EC: 214-183-1 210 -<25 |Aquatic Acute 1, H400 (M=10) |A [1]
CAS: 1111-67-7 Agquatic Chronic 1, H410 (M=10)
Index: 029-015-00-0 EUH032
zinc oxide REACH #: 210 - 225 |Aquatic Acute 1, H400 (M=10) |- [1
01-2119463881-32 Aquatic Chronic 1, H410 (M=1)
EC: 215-222-5
CAS: 1314-13-2
Index: 030-013-00-7
rosin REACH #: 210 -<25 |Skin Sens. 1, H317 = [1112]
01-2119480418-32 Aquatic Chronic 4, H413
EC: 232-475-7
CAS: 8050-09-7
Index: 650-015-00-7
ethylbenzene REACH #: <5 Flam. Lig. 2, H225 = 11021
01-2119489370-35 Acute Tox. 4, H332
EC: 202-849-4 Skin Irrit. 2, H315
CAS: 100-41-4 Eye Irrit. 2, H319
STOT SE 3, H335
STOT RE 2, H373 (hearing
organs)
Asp. Tox. 1, H304
pyrithione zinc EC: 236-671-3 <5 Acute Tox. 3, H301 = [1]
CAS: 13463-41-7 Acute Tox. 3, H331
Eye Dam. 1, H318
Aquatic Acute 1, H400 (M=100)
Aquatic Chronic 1, H410 (M=10)
See Section 16 for the
full text of the H
statements declared
above.
Date of issue/Date of revision 30/08/2018
Version :2 3/16 AkZONObel
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SECTION 3: Composition/information on ingredients

There are no additional ingredients present which, within the current knowledge of the supplier and in the
concentrations applicable, are classified as hazardous to health or the environment, are PBTs or vPvBs or have been
assigned a workplace exposure limit and hence require reporting in this section.

Type

[1] Substance classified with a health or environmental hazard

[2] Substance with a workplace exposure limit

[3] Substance meets the criteria for PBT according to Regulation (EC) No. 1907/2006, Annex Xl
[4] Substance meets the criteria for vPvB according to Regulation (EC) No. 1907/2006, Annex XIlI
[6] Substance of equivalent concern

Occupational exposure limits, if available, are listed in Section 8.

SECTION 4: First aid measures

4.1 Description of first aid measures
General

Eye contact

Inhalation

Skin contact

Ingestion

Protection of first-aiders

: In all cases of doubt, or when symptoms persist, seek medical attention. Never give

anything by mouth to an unconscious person. If unconscious, place in recovery
position and seek medical advice.

: Check for and remove any contact lenses. Immediately flush eyes with running

water for at least 15 minutes, keeping eyelids open. Seek immediate medical
attention.

: Remove to fresh air. Keep person warm and at rest. If not breathing, if breathing is

irregular or if respiratory arrest occurs, provide artificial respiration or oxygen by
trained personnel. Seek medical attention.

: Remove contaminated clothing and shoes. Wash skin thoroughly with soap and

water or use recognised skin cleanser. Seek medical attention if irritation persists.
Do NOT use solvents or thinners.

: If swallowed, seek medical advice immediately and show the container or label.

Keep person warm and at rest. Do NOT induce vomiting.

: No action shall be taken involving any personal risk or without suitable training. If it

is suspected that fumes are still present, the rescuer should wear an appropriate
mask or self-contained breathing apparatus. It may be dangerous to the person
providing aid to give mouth-to-mouth resuscitation. Wash contaminated clothing
thoroughly with water before removing it, or wear gloves.

4.2 Most important symptoms and effects, both acute and delayed

Potential acute health effects
Eye contact
Inhalation

Skin contact
Ingestion

: Causes serious eye damage.
: May cause respiratory irritation. Exposure to decomposition products may cause a

health hazard. Serious effects may be delayed following exposure.

: Causes skin irritation. May cause an allergic skin reaction.
: Irritating to mouth, throat and stomach.

Over-exposure signs/symptoms

Eye contact

Inhalation

Skin contact

Date of issue/Date of revision
12

Version

1 Adverse symptoms may include the following:

pain
watering
redness

: Adverse symptoms may include the following:

respiratory tract irritation
coughing

headache
drowsiness/fatigue
dizziness/vertigo
muscle weakness
unconsciousness

: Adverse symptoms may include the following:

pain or irritation
redness
blistering may occur

30/08/2018
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SECTION 4: First aid measures

Ingestion : Adverse symptoms may include the following:
stomach pains

4.3 Indication of any immediate medical attention and special treatment needed

Notes to physician : In case of inhalation of decomposition products in a fire, symptoms may be delayed.
The exposed person may need to be kept under medical surveillance for 48 hours.
Specific treatments : No specific treatment.

SECTION 5: Firefighting measures

5.1 Extinguishing media

Suitable extinguishing : Use dry chemical, CO., water spray (fog) or foam.
media

Unsuitable extinguishing : Do not use water jet.

media

5.2 Special hazards arising from the substance or mixture

Hazards from the : Flammable liquid and vapour. In a fire or if heated, a pressure increase will occur

substance or mixture and the container may burst, with the risk of a subsequent explosion. Runoff to
sewer may create fire or explosion hazard. This material is very toxic to aquatic life
with long lasting effects. Fire water contaminated with this material must be
contained and prevented from being discharged to any waterway, sewer or drain.

Hazardous thermal : Decomposition products may include the following materials:
decomposition products carbon dioxide

carbon monoxide

nitrogen oxides

sulfur oxides

metal oxide/oxides

5.3 Advice for firefighters
Special protective actions : Promptly isolate the scene by removing all persons from the vicinity of the incident if
for fire-fighters there is a fire. No action shall be taken involving any personal risk or without

suitable training. Move containers from fire area if this can be done without risk.
Use water spray to keep fire-exposed containers cool.

Special protective : Fire-fighters should wear appropriate protective equipment and self-contained

equipment for fire-fighters breathing apparatus (SCBA) with a full face-piece operated in positive pressure
mode. Clothing for fire-fighters (including helmets, protective boots and gloves)
conforming to European standard EN 469 will provide a basic level of protection for
chemical incidents.

SECTION 6: Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures

For non-emergency : No action shall be taken involving any personal risk or without suitable training.

personnel Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Do not touch or walk through spilt material. Shut off all ignition sources.
No flares, smoking or flames in hazard area. Do not breathe vapour or mist.
Provide adequate ventilation. Wear appropriate respirator when ventilation is
inadequate. Put on appropriate personal protective equipment.

For emergency responders : [f specialised clothing is required to deal with the spillage, take note of any
information in Section 8 on suitable and unsuitable materials. See also the
information in "For non-emergency personnel".

6.2 Environmental : Avoid dispersal of spilt material and runoff and contact with soil, waterways, drains

precautions and sewers. Inform the relevant authorities if the product has caused environmental
pollution (sewers, waterways, soil or air). Water polluting material. May be harmful
to the environment if released in large quantities. Collect spillage.

6.3 Methods and material for containment and cleaning up

Date of issue/Date of revision : 30/08/2018
Version :2 5/16 AkZONObel
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SECTION 6: Accidental release measures

Small spill : Stop leak if without risk. Move containers from spill area. Use spark-proof tools and
explosion-proof equipment. Dilute with water and mop up if water-soluble.
Alternatively, or if water-insoluble, absorb with an inert dry material and place in an
appropriate waste disposal container. Dispose of via a licensed waste disposal
contractor.

Large spill : Stop leak if without risk. Move containers from spill area. Use spark-proof tools and
explosion-proof equipment. Approach the release from upwind. Prevent entry into
sewers, water courses, basements or confined areas. Wash spillages into an
effluent treatment plant or proceed as follows. Contain and collect spillage with non-
combustible, absorbent material e.g. sand, earth, vermiculite or diatomaceous earth
and place in container for disposal according to local regulations. Dispose of via a
licensed waste disposal contractor. Contaminated absorbent material may pose the
same hazard as the spilt product.

6.4 Reference to other : See Section 1 for emergency contact information.
sections See Section 8 for information on appropriate personal protective equipment.
See Section 13 for additional waste treatment information.

SECTION 7: Handling and storage

The information in this section contains generic advice and guidance. The list of Identified Uses in Section 1 should be
consulted for any available use-specific information provided in the Exposure Scenario(s).

7.1 Precautions for safe handling

Protective measures : Put on appropriate personal protective equipment (see Section 8). Persons with a
history of skin sensitization problems should not be employed in any process in
which this product is used. Do not get in eyes or on skin or clothing. Do not breathe
vapour or mist. Do not ingest. Avoid release to the environment. Use only with
adequate ventilation. Wear appropriate respirator when ventilation is inadequate.
Do not enter storage areas and confined spaces unless adequately ventilated.

Keep in the original container or an approved alternative made from a compatible
material, kept tightly closed when not in use. Store and use away from heat, sparks,
open flame or any other ignition source. Use explosion-proof electrical (ventilating,
lighting and material handling) equipment. Use only non-sparking tools. Take
precautionary measures against electrostatic discharges. Empty containers retain
product residue and can be hazardous. Do not reuse container.

Advice on general : Eating, drinking and smoking should be prohibited in areas where this material is

occupational hygiene handled, stored and processed. Workers should wash hands and face before
eating, drinking and smoking. Remove contaminated clothing and protective
equipment before entering eating areas. See also Section 8 for additional
information on hygiene measures.

7.2 Conditions for safe storage, including any incompatibilities

Store in accordance with local regulations. Store in a segregated and approved area. Store in original container
protected from direct sunlight in a dry, cool and well-ventilated area, away from incompatible materials (see Section
10) and food and drink. Store locked up. Eliminate all ignition sources. Vapours are heavier than air and may spread
along floors. Separate from oxidizing materials. Keep container tightly closed and sealed until ready for use.
Containers that have been opened must be carefully resealed and kept upright to prevent leakage. Do not store in
unlabelled containers. Use appropriate containment to avoid environmental contamination.

7.3 Specific end use(s)

Recommendations : Not available.
Industrial sector specific : Not available.
solutions
Date of issue/Date of revision : 30/08/2018
Version :2 6/16 AkZONObel
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SECTION 8: Exposure controls/personal protection

The information in this section contains generic advice and guidance. Information is provided based on typical
anticipated uses of the product. Additional measures might be required for bulk handling or other uses that could
significantly increase worker exposure or environmental releases.

8.1 Control parameters

Occupational exposure limits
Product/ingredient name Exposure limit values

xylene EH40/2005 WELSs (United Kingdom (UK), 12/2011). Absorbed
through skin.

STEL: 441 mg/m?® 15 minutes.

STEL: 100 ppm 15 minutes.

TWA: 220 mg/m? 8 hours.

TWA: 50 ppm 8 hours.

rosin EH40/2005 WELSs (United Kingdom (UK), 12/2011). Inhalation
sensitiser.

STEL: 0.15 mg/m?® 15 minutes. Form: Fume

TWA: 0.05 mg/m?* 8 hours. Form: Fume

ethylbenzene EH40/2005 WELSs (United Kingdom (UK), 12/2011). Absorbed
through skin.

STEL: 552 mg/m® 15 minutes.

STEL: 125 ppm 15 minutes.

TWA: 441 mg/m? 8 hours.

TWA: 100 ppm 8 hours.

Recommended monitoring : [f this product contains ingredients with exposure limits, personal, workplace

procedures atmosphere or biological monitoring may be required to determine the effectiveness
of the ventilation or other control measures and/or the necessity to use respiratory
protective equipment. Reference should be made to monitoring standards, such as
the following: European Standard EN 689 (Workplace atmospheres - Guidance for
the assessment of exposure by inhalation to chemical agents for comparison with
limit values and measurement strategy) European Standard EN 14042 (Workplace
atmospheres - Guide for the application and use of procedures for the assessment
of exposure to chemical and biological agents) European Standard EN 482
(Workplace atmospheres - General requirements for the performance of procedures
for the measurement of chemical agents) Reference to national guidance
documents for methods for the determination of hazardous substances will also be
required.

DNELs/DMELs
No DNELs/DMELs available.

PNECs
No PNECs available

8.2 Exposure controls
Appropriate engineering : Use only with adequate ventilation. Use process enclosures, local exhaust
controls ventilation or other engineering controls to keep worker exposure to airborne
contaminants below any recommended or statutory limits. The engineering
controls also need to keep gas, vapour or dust concentrations below any lower
explosive limits. Use explosion-proof ventilation equipment.

Individual protection measures
Hygiene measures : Wash hands, forearms and face thoroughly after handling chemical products,
before eating, smoking and using the lavatory and at the end of the working period.
Appropriate techniques should be used to remove potentially contaminated clothing.
Contaminated work clothing should not be allowed out of the workplace. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety
showers are close to the workstation location.

Date of issue/Date of revision : 30/08/2018
Version :2 7/16 AkZONObel
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SECTION 8: Exposure controls/personal protection

Eyelface protection

Skin protection
Hand protection

Body protection

Other skin protection

Respiratory protection

Environmental exposure
controls

: Safety eyewear complying with an approved standard should be used when a risk

assessment indicates this is necessary to avoid exposure to liquid splashes, mists,
gases or dusts. Use eye protection according to EN 166, designed to protect
against liquid splashes. If contact is possible, the following protection should be
worn, unless the assessment indicates a higher degree of protection: chemical
splash goggles and/or face shield. If inhalation hazards exist, a full-face respirator
may be required instead.

1 Use chemical resistant gloves classified under Standard EN 374: Protective gloves

against chemicals and micro-organisms. Recommended: Viton® or Nitrile
gloves. When prolonged or frequently repeated contact may occur, a glove with a
protection class of 6 (breakthrough time greater than 480 minutes according to EN
374) is recommended. When only brief contact is expected, a glove with a
protection class of 2 or higher (breakthrough time greater than 30 minutes
according to EN 374) is recommended. The user must check that the final choice
of type of glove selected for handling this product is the most appropriate and takes
into account the particular conditions of use, as included in the user's risk
assessment. NOTICE: The selection of a specific glove for a particular application
and duration of use in a workplace should also take into account all relevant
workplace factors such as, but not limited to: Other chemicals which may be
handled, physical requirements (cut/puncture protection, dexterity, thermal
protection), potential body reactions to glove materials, as well as the instructions/
specifications provided by the glove supplier. Barrier creams may help to protect
the exposed areas of the skin but should not be applied once exposure has
occurred.

. Personal protective equipment for the body should be selected based on the task

being performed and the risks involved and should be approved by a specialist
before handling this product. When there is a risk of ignition from static electricity,
wear anti-static protective clothing. For the greatest protection from static
discharges, clothing should include anti-static overalls, boots and gloves. Refer to
European Standard EN 1149 for further information on material and design
requirements and test methods.

1 Appropriate footwear and any additional skin protection measures should be

selected based on the task being performed and the risks involved and should be
approved by a specialist before handling this product.

1 Use a properly fitted, air-purifying or air-fed respirator complying with an approved

standard if a risk assessment indicates this is necessary according to EN529.
Respirator selection must be based on known or anticipated exposure levels, the
hazards of the product and the safe working limits of the selected respirator.

: Emissions from ventilation or work process equipment should be checked to

ensure they comply with the requirements of environmental protection legislation.
In some cases, fume scrubbers, filters or engineering modifications to the process
equipment will be necessary to reduce emissions to acceptable levels.

SECTION 9: Physical and chemical properties

9.1 Information on basic physical and chemical properties

Appearance
Physical state

Colour

Odour

Odour threshold

pH

Melting point/freezing point
Initial boiling point and
boiling range

Flash point

Evaporation rate
Flammability (solid, gas)

Date of issue/Date of revision
12

Version

: Liquid.

1 White.

: Solvent.

: Not available.

. Not applicable.

: Not available.

: Lowest known value: 136.16°C (277.1°F) (xylene).

: Closed cup: 24°C
: Not available.
: Not available.

30/08/2018 AkzoNobel
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SECTION 9: Physical and chemical properties

Upper/lower flammability or

explosive limits
Vapour pressure
Vapour density
Relative density
Solubility(ies)

Partition coefficient: n-octanol/ :

water

Auto-ignition temperature
Decomposition temperature

Viscosity
Explosive properties
Oxidising properties

9.2 Other information

No additional information.

: Greatest known range: Lower: 0.8% Upper: 6.7% (xylene)

: Not available.
: Not available.
: 1.561

: Insoluble in the following materials: cold water.

Not available.

: Not available.
. Not available.

: Kinematic (room temperature): 102 mm?/s

: Not available.
: Not available.

SECTION 10: Stability and reactivity

10.1 Reactivity
10.2 Chemical stability

10.3 Possibility of
hazardous reactions

10.4 Conditions to avoid

10.5 Incompatible materials

10.6 Hazardous
decomposition products

: The product is stable.

: No specific test data related to reactivity available for this product or its ingredients.

: Under normal conditions of storage and use, hazardous reactions will not occur.

: Avoid all possible sources of ignition (spark or flame). Do not pressurise, cut, weld,

braze, solder, drill, grind or expose containers to heat or sources of ignition.

oxidizing materials

should not be produced.

: Reactive or incompatible with the following materials:

: Under normal conditions of storage and use, hazardous decomposition products

SECTION 11: Toxicological information

11.1 Information on toxicological effects

Acute toxicity

Product/ingredient name Result Species Dose Exposure
xylene LC50 Inhalation Gas. Rat 5000 ppm 4 hours
LD50 Oral Rat 4300 mg/kg -
rosin LD50 Oral Rat 7600 mg/kg -
ethylbenzene LC50 Inhalation Gas. Rabbit 4000 ppm 4 hours
LD50 Dermal Rabbit 17800 mg/kg -
LD50 Oral Rat 3500 mg/kg -
pyrithione zinc LC50 Inhalation Dusts and Rat 1.03 mg/l 4 hours
mists
LD50 Dermal Rat >2000 mg/kg -
LD50 Oral Rat 269 mg/kg -
Conclusion/Summary : Not available.
Acute toxicity estimates
Date of issue/Date of revision 30/08/2018 Akl ON ob el
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SECTION 11: Toxicological information

Route ATE value
Oral 7437.1 mg/kg
Dermal 5508.3 mg/kg
Inhalation (gases) 25037.8 ppm
Inhalation (vapours) 220.3 mg/l
Inhalation (dusts and mists) 13.82 mg/l
Irritation/Corrosion
Product/ingredient name Result Species Score | Exposure | Observation
xylene Eyes - Mild irritant Rabbit - 87 milligrams | -
Eyes - Severe irritant Rabbit - 24 hours 5 -
milligrams
Skin - Mild irritant Rat - 8 hours 60 -
microliters
Skin - Moderate irritant Rabbit - 24 hours 500 | -
milligrams
Skin - Moderate irritant Rabbit - 100 Percent |-
zinc oxide Eyes - Mild irritant Rabbit - 24 hours 500 |-
milligrams
Skin - Mild irritant Rabbit - 24 hours 500 | -
milligrams
ethylbenzene Eyes - Severe irritant Rabbit - 500 -
milligrams
Skin - Mild irritant Rabbit - 24 hours 15 |-
milligrams
Conclusion/Summary : Not available.
Sensitisation
Conclusion/Summary : Not available.
Mutagenicity
Conclusion/Summary : Not available.
Carcinogenicity
Conclusion/Summary : Not available.
Reproductive toxicity
Conclusion/Summary : Not available.
Teratogenicity
Conclusion/Summary : Not available.
Specific target organ toxicity (single exposure
Product/ingredient name Category Route of Target organs
exposure
xylene Category 3 Not applicable. Respiratory tract
irritation
ethylbenzene Category 3 Not applicable. |Respiratory tract
irritation
Specific target organ toxicity (repeated exposure
Product/ingredient name Category Route of Target organs
exposure
ethylbenzene Category 2 Not determined | hearing organs

Aspiration hazard

Product/ingredient name

Result

xylene
ethylbenzene

ASPIRATION HAZARD - Category 1
ASPIRATION HAZARD - Category 1

Date of issue/Date of revision

30/08/2018

Version :2 10/16
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SECTION 11: Toxicological information

Information on likely routes : Not available.
of exposure
Potential acute health effects
Eye contact : Causes serious eye damage.
Inhalation : May cause respiratory irritation. Exposure to decomposition products may cause a
health hazard. Serious effects may be delayed following exposure.
Skin contact : Causes skin irritation. May cause an allergic skin reaction.
Ingestion : Irritating to mouth, throat and stomach.

Symptoms related to the physical, chemical and toxicological characteristics
Eye contact : Adverse symptoms may include the following:
pain
watering
redness

Inhalation 1 Adverse symptoms may include the following:
respiratory tract irritation
coughing
headache
drowsiness/fatigue
dizziness/vertigo
muscle weakness
unconsciousness

Skin contact : Adverse symptoms may include the following:
pain or irritation
redness
blistering may occur

Ingestion : Adverse symptoms may include the following:

stomach pains

Delayed and immediate effects as well as chronic effects from short and long-term exposure
Short term exposure

Potential immediate : Not available.

effects

Potential delayed effects : Not available.
Long term exposure

Potential immediate : Not available.

effects

Potential delayed effects : Not available.

Potential chronic health effects
Not available.

Conclusion/Summary : Not available.
General : Once sensitized, a severe allergic reaction may occur when subsequently exposed
to very low levels.
Carcinogenicity : No known significant effects or critical hazards.
Mutagenicity : No known significant effects or critical hazards.
Teratogenicity : No known significant effects or critical hazards.
Developmental effects : No known significant effects or critical hazards.
Fertility effects : No known significant effects or critical hazards.
Other information : Not available.
Date of issue/Date of revision :
Version :2 301082018 1116 AkZONObel
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SECTION 12: Ecological information

12.1 Toxicity
Product/ingredient name Result Species Exposure
xylene Acute LC50 8500 ug/l Marine water Crustaceans - Palaemonetes 48 hours
pugio
Acute LC50 13400 pg/l Fresh water Fish - Pimephales promelas 96 hours
copper thiocyanate Acute EC50 20 ppb Fresh water Daphnia - Daphnia magna 48 hours
Acute LC50 31 ppb Fresh water Fish - Oncorhynchus mykiss 96 hours
zinc oxide Acute EC50 0.042 mg/l Fresh water Algae - Pseudokirchneriella 72 hours
subcapitata - Exponential
growth phase
Acute EC50 1 mg/l Fresh water Daphnia - Daphnia magna - 48 hours
Neonate
Acute IC50 0.17 mg/l Algae - Selenastrum 72 hours
capricornutum
Acute LC50 1.1 mg/l Fish - Oncorhynchus Mykiss 96 hours
Chronic NOEC 0.017 mg/l Fresh water |Algae - Pseudokirchneriella 72 hours
subcapitata - Exponential
growth phase
ethylbenzene Acute EC50 3.6 mg/l Fresh water Algae - Pseudokirchneriella 96 hours
subcapitata
Acute LC50 18.4 to 25.4 mg/l Fresh Daphnia - Daphnia magna - 48 hours
water Neonate
Acute LC50 5.1 to 5.7 mg/l Marine Fish - Menidia menidia 96 hours
water
pyrithione zinc Acute EC50 0.0012 mg/I Algae - Skeletonema costatum |120 hours
Acute EC50 0.0082 mg/l Daphnia - Daphnia magna 48 hours
Acute LC50 0.0026 mg/I Fish - Pimephales Promelas 96 hours

Conclusion/Summary

: Not available.

12.2 Persistence and degradability

Conclusion/Summary

: Not available.

Product/ingredient name |Aquatic half-life Photolysis Biodegradability
zinc oxide - - Not readily
ethylbenzene - - Readily
12.3 Bioaccumulative potential
Product/ingredient name |LogPou BCF Potential
xylene 3.12 8.1t025.9 low
zinc oxide - 60960 high
rosin 19t0 7.7 - high
ethylbenzene 3.6 15 low
pyrithione zinc 0.9 11 low
12.4 Mobility in soil
Soil/water partition : Not available.
coefficient (Koc)
Mobility : Not available.
12.5 Results of PBT and vPvB assessment
PBT : Not applicable.
vPvB : Not applicable.
12.6 Other adverse effects : No known significant effects or critical hazards.
Date of issue/Date of revision 30/08/2018 Akl ON Ob el
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SECTION 13: Disposal considerations

The information in this section contains generic advice and guidance. The list of Identified Uses in Section 1 should be
consulted for any available use-specific information provided in the Exposure Scenario(s).

13.1 Waste treatment methods

Product

Methods of disposal

Hazardous waste :
ropean waste catalogue (E

: The generation of waste should be avoided or minimised wherever possible.

Disposal of this product, solutions and any by-products should at all times comply
with the requirements of environmental protection and waste disposal legislation
and any regional local authority requirements.

Dispose of surplus and non-recyclable products via a licensed waste disposal
contractor. Waste should not be disposed of untreated to the sewer unless fully
compliant with the requirements of all authorities with jurisdiction.

Europ gue (EWC)

: The classification of the product may meet the criteria for a hazardous waste.

Code number

Waste designation

EWC 08 01 11*

waste paint and varnish containing organic solvents or other hazardous substances

Packaging

Methods of disposal

Special precautions

: Ensure waste is collected and contained. Store separately. Dispose of containers

contaminated by the product in accordance with local or national legal provisions.
This material and its container must be disposed of as hazardous waste. Dispose
of via a licensed waste disposal contractor.

: This material and its container must be disposed of in a safe way. Care should be

taken when handling emptied containers that have not been cleaned or rinsed out.
Empty containers or liners may retain some product residues. Vapour from product
residues may create a highly flammable or explosive atmosphere inside the
container. Do not cut, weld or grind used containers unless they have been cleaned
thoroughly internally. Avoid dispersal of spilt material and runoff and contact with
soil, waterways, drains and sewers.

SECTION 14: Transport information

Date of issue/Date of revision

Version :2

when transported in sizes of <5
L or <5 kg.

Special provisions
640 (E)

Tunnel code

30/08/2018

in sizes of <5 L or <5 kg.

13/16

ADR/RID IMDG IATA
14.1 UN number  |UN1263 UN1263 UN1263
14.2 UN proper PAINT PAINT. Marine pollutant PAINT
shipping name (copper thiocyanate, zinc

oxide)

14.3 Transport 3 3 3
hazard class(es)
14.4 Packing Il 1l 111
group
14.5 Yes. Yes. No.
Environmental
hazards
Additional The environmentally hazardous | The marine pollutant mark is | The environmentally
information substance mark is not required |not required when transported |hazardous substance mark

may appear if required by
other transportation
regulations.

AkzoNobel
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SECTION 14: Transport information
(DIE)

IMDG Code Segregation : Not applicable.
group

14.6 Special precautions for : Transport within user’s premises: always transport in closed containers that are
user upright and secure. Ensure that persons transporting the product know what to do in
the event of an accident or spillage.

14.7 Transport in bulk : Not available.
according to Annex Il of
Marpol and the IBC Code

SECTION 15: Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

EU Regqulation (EC) No. 1907/2006 (REACH)

Annex XIV - List of substances subject to authorisation
Annex XIV

Substances of very high concern
None of the components are listed.

Annex XVII - Restrictions : Not applicable.
on the manufacture,

placing on the market

and use of certain

dangerous substances,

mixtures and articles

Other EU requlations

Europe inventory : Not determined.
Special packaging requirements

Containers to be fitted : Not applicable.

with child-resistant

fastenings

Tactile warning of danger : Not applicable.

Ozone depleting substances (1005/2009/EU)
Not listed.

Prior Informed Consent (PIC) (649/2012/EU)
Not listed.

Biocidal products requlation
Product type : PT21 Antifouling products Liquid. Paint.
Type (Antifouling) : Antifouling Type - Organotin-free conventional
Active substances

Ingredient name

copper thiocyanate
pyrithione zinc

Directions for use, frequency of application and dose rate
Theoretical Coverage: Airless Spray 6.1 m2/l @ 90 micron dft
Theoretical Coverage: Brush, Roller 9.17 m2/l @ 60 micron dft

Restrictions on use :  For professional and amateur use.
Application methods: :  Application Method: Airless Spray, Brush, Roller.
Date of issue/Date of revision : 30/08/2018
Version :2 14/16 AkZONObel
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SECTION 15: Regulatory information

Recommended Cleaner.
IMO

National regulations

Biocidal products regulation
Product type
References

15.2 Chemical safety
assessment

Use Thinner No. 3 for cleaning of paint application equipment.

Compliant with the International Convention on the Control of Harmful
Antifouling Systems on Ships, 2001.

: PT21 Antifouling products Liquid. Paint.
Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex Il and Regulation

(EC) No. 1272/2008 (CLP)

1 No Chemical Safety Assessment has been carried out.

SECTION 16: Other information

P Indicates information that has changed from previously issued version.

Abbreviations and
acronyms

1272/2008]

: ATE = Acute Toxicity Estimate
CLP = Classification, Labelling and Packaging Regulation [Regulation (EC) No.

DMEL = Derived Minimal Effect Level

DNEL = Derived No Effect Level

EUH statement = CLP-specific Hazard statement
PBT = Persistent, Bioaccumulative and Toxic
PNEC = Predicted No Effect Concentration

RRN = REACH Registration Number

vPvB = Very Persistent and Very Bioaccumulative

Procedure used to derive the classification according to Regulation (EC) No. 1272/2008 [CLP/GHS]

Classification

Justification

Flam. Lig. 3, H226

Skin Irrit. 2, H315

Eye Dam. 1, H318

Skin Sens. 1, H317
STOT SE 3, H335
Aquatic Acute 1, H400
Aquatic Chronic 1, H410

On basis of test data
Calculation method
Calculation method
Calculation method
Calculation method
Calculation method
Calculation method

Full text of abbreviated H
statements

Date of issue/Date of revision
Version :2

H225 Highly flammable liquid and vapour.

H226 Flammable liquid and vapour.

H301 Toxic if swallowed.

H304 May be fatal if swallowed and enters airways.

H312 Harmful in contact with skin.

H315 Causes skin irritation.

H317 May cause an allergic skin reaction.

H318 Causes serious eye damage.

H319 Causes serious eye irritation.

H331 Toxic if inhaled.

H332 Harmful if inhaled.

H335 May cause respiratory irritation.

H373 (hearing organs) |May cause damage to organs through prolonged or

repeated exposure. (hearing organs)

H400 Very toxic to aquatic life.

H410 Very toxic to aquatic life with long lasting effects.

H413 May cause long lasting harmful effects to aquatic life.
30/08/2018
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SECTION 16: Other information

Full text of classifications  : | Acute Tox. 3, H301 ACUTE TOXICITY (oral) - Category 3

[CLP/GHS] Acute Tox. 3, H331 ACUTE TOXICITY (inhalation) - Category 3
Acute Tox. 4, H312 ACUTE TOXICITY (dermal) - Category 4
Acute Tox. 4, H332 ACUTE TOXICITY (inhalation) - Category 4

Aquatic Acute 1, H400 |ACUTE AQUATIC HAZARD - Category 1
Aquatic Chronic 1, H410 |LONG-TERM AQUATIC HAZARD - Category 1
Aquatic Chronic 4, H413 |LONG-TERM AQUATIC HAZARD - Category 4

Asp. Tox. 1, H304 ASPIRATION HAZARD - Category 1
EUHO032 Contact with acids liberates very toxic gas.
Eye Dam. 1, H318 SERIOUS EYE DAMAGE/ EYE IRRITATION - Category
1
Eye Irrit. 2, H319 SERIOUS EYE DAMAGE/ EYE IRRITATION - Category
2
Flam. Lig. 2, H225 FLAMMABLE LIQUIDS - Category 2
Flam. Lig. 3, H226 FLAMMABLE LIQUIDS - Category 3
Skin Irrit. 2, H315 SKIN CORROSION/IRRITATION - Category 2
Skin Sens. 1, H317 SKIN SENSITIZATION - Category 1
STOT RE 2, H373 SPECIFIC TARGET ORGAN TOXICITY (REPEATED
(hearing organs) EXPOSURE) (hearing organs) - Category 2
STOT SE 3, H335 SPECIFIC TARGET ORGAN TOXICITY (SINGLE
EXPOSURE) (Respiratory tract irritation) - Category 3
Date of printing : 30/08/2018
Date of issue/ Date of : 30/08/2018
revision
Date of previous issue 1 12/08/2015
Version : 2

Notice to reader

IMPORTANT NOTE: the information contained in this data sheet (as may be amended from time to time) is not
intended to be exhaustive and is presented in good faith and believed to be correct as of the date on which it
is prepared. It is the user's responsibility to verify that this data sheet is current prior to using the product to
which it relates.

Persons using the information must make their own determinations as to the suitability of the relevant
product for their purposes prior to use. Where those purposes are other than as specifically recommended in
this safety data sheet, then the user uses the product at their own risk.

MANUFACTURER’S DISCLAIMER: the conditions, methods and factors affecting the handling, storage,
application, use and disposal of the product are not under the control and knowledge of the manufacturer.
Therefore the manufacturer does not assume responsibility for any adverse events which may occur in the
handling, storage, application, use, misuse or disposal of the product and, so far as permitted by applicable
law, the manufacturer expressly disclaims liability for any and all loss, damages and/or expenses arising out
of or in any way connected to the storage, handling, use or disposal of the product. Safe handling, storage,
use and disposal are the responsibility of the users. Users must comply with all applicable health and safety
laws.

Unless we have agreed to the contrary, all products are supplied by us subject to our standard terms and
conditions of business, which include limitations of liability. Please make sure to refer to these and / or the
relevant agreement which you have with AkzoNobel (or its affiliate, as the case may be).

© AkzoNobel

Date of issue/Date of revision : 30/08/2018
Version :2 16/16 AklONObEl
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SAFETY DATA SHEET

Mare Nostrum SP

SECTION 1: Identification of the substance/mixture and of the company/

undertaking
1.1 Product identifier
Product name : Mare Nostrum SP
Product code : 8080
Product description : Paint.
Product type : Liquid.
Other means of : Not available.

identification

1.2 Relevant identified uses of the substance or mixture and uses advised against
Use in coatings - Consumer use: Apply this product only as specified on the label.
Use in coatings - Professional use

1.3 Details of the supplier of the safety data sheet
Jotun Paints (Europe) Ltd.
Stather Road
Flixborough, Scunthorpe
North Lincolnshire
DN15 8RR
England

Tel: +44 17 24 40 00 00
Fax: +44 17 24 40 01 00
SDSJotun@)jotun.com

1.4 Emergency telephone number
Contact NHS Direct; phone 0845 4647 or 111. Open 24/7.

SECTION 2: Hazards identification

2.1 Classification of the substance or mixture
Product definition : Mixture

Classification according to Regulation (EC) No. 1272/2008 [CLP/GHS]

Flam. Liq. 3, H226

Eye Dam. 1, H318

Skin Sens. 1, H317

STOT SE 3, H335

STOT SE 3, H336

Aquatic Acute 1, H400

Aguatic Chronic 1, H410

The product is classified as hazardous according to Regulation (EC) 1272/2008 as amended.

See Section 11 for more detailed information on health effects and symptoms.

2.2 Label elements

Hazard pictograms +
<:> ‘EE 4 : > <C>

Date of issue/Date of revision :04.04.2019 Date of previous issue :13.02.2019 Version :2.01
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Conforms to Regulation (EC) No. 453/2010 (REACH), Annex Il, as amended by Regulation (EU) No. 2015/830

Mare Nostrum SP

entification

SECTION 2: Hazards id

Signal word
Hazard statements

Precautionary statements
General

Prevention

Response

Storage
Disposal

Hazardous ingredients

Supplemental label
elements

Additional information

Additional information

Annex XVII - Restrictions
on the manufacture,
placing on the market and
use of certain dangerous
substances, mixtures and
articles

: Danger.
: H226 - Flammable liquid and vapour.

H318 - Causes serious eye damage.

H317 - May cause an allergic skin reaction.

H335 - May cause respiratory irritation.

H336 - May cause drowsiness or dizziness.

H410 - Very toxic to aquatic life with long lasting effects.

: P102 - Keep out of reach of children.
: P261 - Avoid breathing vapour.

P280 - Wear protective gloves. Wear eye or face protection.

P210 - Keep away from heat, hot surfaces, sparks, open flames and other ignition
sources. No smoking.

P271 - Use only outdoors or in a well-ventilated area.

P273 - Avoid release to the environment.

: P391 - Collect spillage.

P304 + P340 - IF INHALED: Remove person to fresh air and keep comfortable for
breathing.

P333 + P313 - If skin irritation or rash occurs: Get medical attention.

P305 + P351 + P338 + P310 - IF IN EYES: Rinse cautiously with water for several
minutes. Remove contact lenses, if present and easy to do. Continue rinsing.
Immediately call a POISON CENTER or physician.

: P403 - Store in a well-ventilated place.

P235 - Keep cool.

: P501 - Dispose of contents and container in accordance with all local, regional,

national and international regulations.

: dicopper oxide

hydrocarbons, C9, aromatics, (<0.1% Benzene)
colophony

xylene

2-methoxy-1-methylethyl acetate

: Not applicable.

: Antifouling. Active substances: dicopper oxide (CAS 1317-39-1) 19.1 % w/w. Do not

reuse empty containers.

: HSE No. 9110.
: Not applicable.

Special packaging requirements

Containers to be fitted
with child-resistant
fastenings

Tactile warning of danger

2.3 Other hazards

Other hazards which do
not result in classification

: Not applicable.

: Not applicable.

: None known.

Date of issue/Date of revision

:04.04.2019 Date of previous issue :13.02.2019 Version :2.01 2/17

112



Conforms to Regulation (EC) No. 453/2010 (REACH), Annex |l, as amended by Regulation (EU) No. 2015/830
] Mare Nostrum SP

SECTION 3: Composition/information on ingredients

3.2 Mixtures : Mixture
Product/ingredient name Identifiers Weight % Regulation (EC) No. Type
1272/2008 [CLP]
dicopper oxide REACH #: >10-<23 |Acute Tox. 4, H302 [1]
01-2119513794-36 Acute Tox. 4, H332
EC: 215-270-7 Eye Dam. 1, H318
CAS: 1317-39-1 Aquatic Acute 1, H400
Index: 029-002-00-X (M=100)
Agquatic Chronic 1, H410
(M=100)
zinc oxide REACH #: 210-<25 |Aquatic Acute 1, H400 (M=1) |[1]
01-2119463881-32 Agquatic Chronic 1, H410
EC: 215-222-5 (M=1)
CAS: 1314-13-2
Index: 030-013-00-7
hydrocarbons, C9, aromatics, (<0. |REACH #: 210-<25 |Flam. Liqg. 3, H226 [1112]
1% Benzene) 01-2119455851-35 STOT SE 3, H335
EC: 918-668-5 STOT SE 3, H336
CAS: 64742-95-6 Asp. Tox. 1, H304
Aquatic Chronic 2, H411
colophony REACH #: <10 Skin Sens. 1, H317 [1112]
01-2119480418-32
EC: 232-475-7
CAS: 8050-09-7
Index: 650-015-00-7
xylene REACH #: <10 Flam. Lig. 3, H226 112
01-2119488216-32 Acute Tox. 4, H312
EC: 215-535-7 Acute Tox. 4, H332
CAS: 1330-20-7 Skin Irrit. 2, H315
Index: 601-022-00-9 Eye Irrit. 2, H319

STOT SE 3, H335
Asp. Tox. 1, H304

2-methoxy-1-methylethyl acetate |REACH #: <5 Flam. Lig. 3, H226 [11(2]
01-2119475791-29 STOT SE 3, H336
EC: 203-603-9
CAS: 108-65-6
Index: 607-195-00-7
ethylbenzene REACH #: <3 Flam. Lig. 2, H225 11021
01-2119489370-35 Acute Tox. 4, H332
EC: 202-849-4 STOT RE 2, H373 (hearing
CAS: 100-41-4 organs)
Index: 601-023-00-4 Asp. Tox. 1, H304
1-methoxy-2-propanol REACH #: <3 Flam. Lig. 3, H226 1102
01-2119457435-35 STOT SE 3, H336
EC: 203-539-1
CAS: 107-98-2

Index: 603-064-00-3

See Section 16 for the full
text of the H statements
declared above.

There are no additional ingredients present which, within the current knowledge of the supplier and in the
concentrations applicable, are classified as hazardous to health or the environment, are PBTs, vPvBs or Substances of
equivalent concern, or have been assigned a workplace exposure limit and hence require reporting in this section.

Type

[1] Substance classified with a health or environmental hazard

[2] Substance with a workplace exposure limit

[3] Substance meets the criteria for PBT according to Regulation (EC) No. 1907/2006, Annex Xl
[4] Substance meets the criteria for vPvB according to Regulation (EC) No. 1907/2006, Annex XIl|
[6] Substance of equivalent concern
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SECTION 3: Composition/information on ingredients

Occupational exposure limits, if available, are listed in Section 8.

SECTION 4: First aid measures

4.1 Description of first aid measures

General : In all cases of doubt, or when symptoms persist, seek medical attention. Never give
anything by mouth to an unconscious person. If unconscious, place in recovery
position and seek medical advice.

Eye contact : Check for and remove any contact lenses. Immediately flush eyes with running
water for at least 15 minutes, keeping eyelids open. Seek immediate medical
attention.

Inhalation : Remove to fresh air. Keep person warm and at rest. If not breathing, if breathing is

irregular or if respiratory arrest occurs, provide artificial respiration or oxygen by
trained personnel.

Skin contact : Remove contaminated clothing and shoes. Wash skin thoroughly with soap and
water or use recognised skin cleanser. Do NOT use solvents or thinners.

Ingestion : If swallowed, seek medical advice immediately and show the container or label.
Keep person warm and at rest. Do NOT induce vomiting.

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training. If it

is suspected that fumes are still present, the rescuer should wear an appropriate
mask or self-contained breathing apparatus. It may be dangerous to the person
providing aid to give mouth-to-mouth resuscitation. Wash contaminated clothing
thoroughly with water before removing it, or wear gloves.

4.2 Most important symptoms and effects, both acute and delayed

There are no data available on the mixture itself. The mixture has been assessed following the conventional method
of the CLP Regulation (EC) No 1272/2008 and is classified for toxicological properties accordingly. See Sections 2
and 3 for details.

Exposure to component solvent vapour concentrations in excess of the stated occupational exposure limit may result
in adverse health effects such as mucous membrane and respiratory system irritation and adverse effects on the
kidneys, liver and central nervous system. Symptoms and signs include headache, dizziness, fatigue, muscular
weakness, drowsiness and, in extreme cases, loss of consciousness.

Solvents may cause some of the above effects by absorption through the skin. Repeated or prolonged contact with
the mixture may cause removal of natural fat from the skin, resulting in non-allergic contact dermatitis and absorption
through the skin.

If splashed in the eyes, the liquid may cause irritation and reversible damage.

Ingestion may cause nausea, diarrhea and vomiting.

This takes into account, where known, delayed and immediate effects and also chronic effects of components from
short-term and long-term exposure by oral, inhalation and dermal routes of exposure and eye contact.

Contains colophony. May produce an allergic reaction.

4.3 Indication of any immediate medical attention and special treatment needed

Notes to physician : Treat symptomatically. Contact poison treatment specialist immediately if large
quantities have been ingested or inhaled.
Specific treatments : No specific treatment.

See toxicological information (Section 11)

SECTION 5: Firefighting measures

5.1 Extinguishing media

Suitable extinguishing : Recommended: alcohol-resistant foam, CQ., powders, water spray.
media
Unsuitable extinguishing : Do not use water jet.
media
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5.2 Special hazards arising from the substance or mixture

Hazards from the : Fire will produce dense black smoke. Exposure to decomposition products may
substance or mixture cause a health hazard.
Hazardous combustion : Decomposition products may include the following materials: carbon monoxide,
products carbon dioxide, smoke, oxides of nitrogen.

5.3 Advice for firefighters
Special protective actions : Cool closed containers exposed to fire with water. Do not release runoff from fire to
for fire-fighters drains or watercourses.
Special protective : Appropriate breathing apparatus may be required.

equipment for fire-fighters

SECTION 6: Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures
For non-emergency : Exclude sources of ignition and ventilate the area. Avoid breathing vapour or mist.
personnel Refer to protective measures listed in sections 7 and 8.

For emergency responders : If specialised clothing is required to deal with the spillage, take note of any
information in Section 8 on suitable and unsuitable materials. See also the
information in "For non-emergency personnel".

6.2 Environmental : Do not allow to enter drains or watercourses. If the product contaminates lakes,

precautions rivers, or sewers, inform the appropriate authorities in accordance with local
regulations.

6.3 Methods and material : Contain and collect spillage with non-combustible, absorbent material e.g. sand,

for containment and earth, vermiculite or diatomaceous earth and place in container for disposal

cleaning up according to local regulations (see Section 13). Preferably clean with a detergent.

Avoid using solvents.

6.4 Reference to other : See Section 1 for emergency contact information.
sections See Section 8 for information on appropriate personal protective equipment.
See Section 13 for additional waste treatment information.

SECTION 7: Handling and storage

The information in this section contains generic advice and guidance. The list of Identified Uses in Section 1 should be
consulted for any available use-specific information provided in the Exposure Scenario(s).

7.1 Precautions for safe handling

Prevent the creation of flammable or explosive concentrations of vapours in air and avoid vapour concentrations
higher than the occupational exposure limits.

In addition, the product should only be used in areas from which all naked lights and other sources of ignition have
been excluded. Electrical equipment should be protected to the appropriate standard.

Mixture may charge electrostatically: always use earthing leads when transferring from one container to another.
Operators should wear antistatic footwear and clothing and floors should be of the conducting type.

Keep away from heat, sparks and flame. No sparking tools should be used.

Avoid contact with skin and eyes. Avoid the inhalation of dust, particulates, spray or mist arising from the application
of this mixture. Avoid inhalation of dust from sanding.

Eating, drinking and smoking should be prohibited in areas where this material is handled, stored and processed.
Put on appropriate personal protective equipment (see Section 8).

Never use pressure to empty. Container is not a pressure vessel.

Always keep in containers made from the same material as the original one.

Comply with the health and safety at work laws.

Do not allow to enter drains or watercourses.

Information on fire and explosion protection

Vapours are heavier than air and may spread along floors. Vapours may form explosive mixtures with air.
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When operators, whether spraying or not, have to work inside the spray booth, ventilation is unlikely to be sufficient to

control particulates and solvent vapour in all cases. In such circumstances they should wear a compressed air-fed
respirator during the spraying process and until such time as the particulates and solvent vapour concentration has

fallen below the exposure limits.

7.2 Conditions for safe storage, including any incompatibilities

Store in accordance with local regulations.
Notes on joint storage

Keep away from: oxidising agents, strong alkalis, strong acids.

Additional information on storage conditions

Observe label precautions. Store in a dry, cool and well-ventilated area. Keep away from heat and direct sunlight.

Keep away from sources of ignition. No smoking. Prevent unauthorised access. Containers that have been opened

must be carefully resealed and kept upright to prevent leakage.

7.3 Specific end use(s)

Recommendations : Not available.
Industrial sector specific : Not available.
solutions

SECTION 8: Exposure controls/personal protection

The information in this section contains generic advice and guidance. Information is provided based on typical
anticipated uses of the product. Additional measures might be required for bulk handling or other uses that could
significantly increase worker exposure or environmental releases.

8.1 Control parameters
Occupational exposure limits

Product/ingredient name

Exposure limit values

hydrocarbons, C9, aromatics, (<0.1% Benzene)

colophony

xylene

2-methoxy-1-methylethyl acetate

ethylbenzene

1-methoxy-2-propanol

EH40-WEL (United Kingdom (UK), 12/2011). Absorbed through

skin.

TWA: 200 mg/m? 8 hours. Form: All forms

TWA: 40 ppm 8 hours. Form: All forms
EH40/2005 WELs (United Kingdom (UK), 8/2018). Inhalation
sensitiser.

STEL: 0.15 mg/m? 15 minutes. Form: Fume

TWA: 0.05 mg/m?* 8 hours. Form: Fume
EH40/2005 WELs (United Kingdom (UK), 8/2018). Absorbed
through skin.

STEL: 441 mg/m® 15 minutes.

STEL: 100 ppm 15 minutes.

TWA: 220 mg/m? 8 hours.

TWA: 50 ppm 8 hours.
EH40/2005 WELSs (United Kingdom (UK), 8/2018). Absorbed
through skin.

STEL: 548 mg/m® 15 minutes.

STEL: 100 ppm 15 minutes.

TWA: 274 mg/m? 8 hours.

TWA: 50 ppm 8 hours.
EH40/2005 WELs (United Kingdom (UK), 8/2018). Absorbed
through skin.

STEL: 552 mg/m?® 15 minutes.

STEL: 125 ppm 15 minutes.

TWA: 100 ppm 8 hours.

TWA: 441 mg/m? 8 hours.
EH40/2005 WELSs (United Kingdom (UK), 8/2018). Absorbed
through skin.

STEL: 560 mg/m® 15 minutes.

STEL: 150 ppm 15 minutes.

TWA: 375 mg/m? 8 hours.
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] TWA: 100 ppm 8 hours.

Recommended monitoring

: If this product contains ingredients with exposure limits, personal, workplace

procedures atmosphere or biological monitoring may be required to determine the effectiveness
of the ventilation or other control measures and/or the necessity to use respiratory
protective equipment. Reference should be made to monitoring standards, such as
the following: European Standard EN 689 (Workplace atmospheres - Guidance for
the assessment of exposure by inhalation to chemical agents for comparison with
limit values and measurement strategy) European Standard EN 14042 (W orkplace
atmospheres - Guide for the application and use of procedures for the assessment
of exposure to chemical and biological agents) European Standard EN 482
(Workplace atmospheres - General requirements for the performance of procedures
for the measurement of chemical agents) Reference to national guidance
documents for methods for the determination of hazardous substances will also be
required.
DNELs/DMELs
Product/ingredient name Exposure Value Population Effects
zinc oxide Long term Dermal |83 mg/kg |Workers Systemic
bw/day
Long term 5 mg/m? Workers Systemic
Inhalation
Long term Dermal |83 mg/kg |Consumers Systemic
bw/day
Long term 2.5 mg/m?® | Consumers Systemic
Inhalation
Long term Oral 0.83 mg/ | Consumers Systemic
kg bw/day
hydrocarbons, C9, aromatics, (<0.1% Long term Dermal |25 mg/kg |Workers Systemic
Benzene) bw/day
Long term 150 mg/m?* | Workers Systemic
Inhalation
Long term Dermal | 11 mg/kg | Consumers Systemic
bw/day
Long term 32 mg/m*® | Consumers Systemic
Inhalation
Long term Oral 11 mg/kg | Consumers Systemic
bw/day
colophony Long term Dermal |25 mg/kg |Workers Systemic
bw/day
Long term 176 mg/m? | Workers Systemic
Inhalation
Long term Dermal | 15 mg/kg | Consumers Systemic
bw/day
Long term 52 mg/m*® | Consumers Systemic
Inhalation
Long term Oral 15 mg/kg | Consumers Systemic
bw/day
xylene Short term 289 mg/m?* | Workers Systemic
Inhalation
Short term 289 mg/m?® | Workers Local
Inhalation
Long term Dermal | 180 mg/kg | Workers Systemic
bw/day
Long term 77 mg/m® | Workers Systemic
Inhalation
Long term Dermal | 108 mg/kg | Consumers Systemic
bw/day
Long term 14.8 mg/m?| Consumers Systemic
Inhalation
Long term Oral 1.6 mg/kg |Consumers Systemic
bw/day
2-methoxy-1-methylethyl acetate Long term Dermal | 153.5 mg/ | Workers Systemic
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Plant

Fresh water sediment
Marine water sediment
Soil

12.46 mg/kg dwt
12.46 mg/kg dwt
2.31 mg/kg dwt

kg bw/day
Long term 275 mg/m?® | Workers Systemic
Inhalation
Long term Dermal |54.8 mg/ |Consumers Systemic
kg bw/day
Long term 33 mg/m® | Consumers Systemic
Inhalation
Long term Oral 1.67 mg/ | Consumers Systemic
kg bw/day
ethylbenzene Short term 293 mg/m? | Workers Local
Inhalation
Long term Dermal | 180 mg/kg | Workers Systemic
bw/day
Long term 77 mg/m® | Workers Systemic
Inhalation
Long term 15 mg/m® | Consumers Systemic
Inhalation
Long term Oral 1.6 mg/kg | Consumers Systemic
bw/day
1-methoxy-2-propanol Short term 553.5mg/ |Workers Local
Inhalation m?
Long term Dermal |50.6 mg/ | Workers Systemic
kg bw/day
Long term 369 mg/m?* | Workers Systemic
Inhalation
Long term Dermal | 18.1 mg/ | Consumers Systemic
kg bw/day
Long term 43.9 mg/m3| Consumers Systemic
Inhalation
Long term Oral 3.3 mg/kg |Consumers Systemic
bw/day
PNECs
Product/ingredient name Compartment Detail Value Method Detail
dicopper oxide Fresh water 7.8 ug/l -
Marine 5.2 ug/l -
Sewage Treatment 230 pg/l -
Plant
Fresh water sediment |87 mg/kg dwt -
Marine water sediment 676 mg/kg dwt -
Soil 65 mg/kg dwt -
zinc oxide Fresh water 20.6 pg/l -
Marine 6.1 ug/l -
Sewage Treatment 52 ugll -
Plant
Fresh water sediment |117.8 mg/kg dwt |-
Marine water sediment |56.5 mg/kg dwt -
Soil 35.6 mg/kg dwt -
colophony Fresh water 0.0054 mg/l -
Marine 0.00054 mg/l -
Sewage Treatment 1000 mg/l -
Plant
Fresh water sediment  |0.02 mg/kg dwt -
Marine water sediment |0.002 mg/kg dwt |-
Soil 0.0015 mg/kg dwt | -
xylene Fresh water 0.327 mg/l -
Marine 0.327 mg/l -
Sewage Treatment 6.58 mg/l -

Date of issue/Date of revision

:04.04.2019 Date of previous issue

:13.02.2019

Version :2.01

8/17

118



Conforms to Regulation (EC) No. 453/2010 (REACH), Annex Il, as amended by Regulation (EU) No. 2015/830

Mare Nostrum SP

SECTION 8: Exposure controls/personal protection

ethylbenzene

1-methoxy-2-propanol

2-methoxy-1-methylethyl acetate

Fresh water 0.635 mg/l -
Marine 0.0635 mgl/l -
Sewage Treatment 100 mg/l -
Plant

Fresh water sediment  |3.29 mg/kg dwt -
Marine water sediment |0.329 mg/kg dwt |-

Sail 0.29 mg/kg dwt -
Fresh water 0.1 mg/I -
Marine 0.01 mgl/l -
Sewage Treatment 9.6 mg/l -
Plant

Fresh water sediment  |13.7 mg/kg dwt -
Soil 2.68 mg/kg dwt -
Secondary Poisoning 20 mg/kg -
Fresh water 10 mg/l -
Marine 1 mg/l -
Sewage Treatment 100 mg/l -
Plant

Fresh water sediment  |52.3 mg/kg dwt -
Marine water sediment |5.2 mg/kg dwt -
Soil 5.49 mg/kg dwt -

8.2 Exposure controls

Appropriate engineering

controls

: Provide adequate ventilation. Where reasonably practicable, this should be

achieved by the use of local exhaust ventilation and good general extraction. If
these are not sufficient to maintain concentrations of particulates and solvent
vapours below the OEL, suitable respiratory protection must be worn.

Individual protection measures

Hygiene measures

Eyelface protection

Skin protection
Gloves

: Wash hands, forearms and face thoroughly after handling chemical products, before

eating, smoking and using the lavatory and at the end of the working period.
Appropriate techniques should be used to remove potentially contaminated clothing.
Contaminated work clothing should not be allowed out of the workplace. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety
showers are close to the workstation location.

. Use safety eyewear designed to protect against splash of liquids.

: There is no one glove material or combination of materials that will give unlimited

resistance to any individual or combination of chemicals.

The breakthrough time must be greater than the end use time of the product.

The instructions and information provided by the glove manufacturer on use,
storage, maintenance and replacement must be followed.

Gloves should be replaced regularly and if there is any sign of damage to the glove
material.

Always ensure that gloves are free from defects and that they are stored and used
correctly.

The performance or effectiveness of the glove may be reduced by physical/chemical
damage and poor maintenance.

Barrier creams may help to protect the exposed areas of the skin but should not be
applied once exposure has occurred.

Wear suitable gloves tested to EN374.

May be used, gloves(breakthrough time) 4 - 8 hours: butyl rubber, PVC, neoprene
Recommended, gloves(breakthrough time) > 8 hours: Teflon, 4H, Viton®, nitrile
rubber, polyvinyl alcohol (PVA)

For right choice of glove materials, with focus on chemical resistance and time of
penetration, seek advice by the supplier of chemical resistant gloves.

The user must check that the final choice of type of glove selected for handling this

product is the most appropriate and takes into account the particular conditions of
use, as included in the user's risk assessment.
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Body protection : Personnel should wear antistatic clothing made of natural fibres or of high-
temperature-resistant synthetic fibres.
Other skin protection : Appropriate footwear and any additional skin protection measures should be

selected based on the task being performed and the risks involved and should be
approved by a specialist before handling this product.

Respiratory protection : If workers are exposed to concentrations above the exposure limit, they must use a
respirator according to EN 140. Use respiratory mask with charcoal and dust filter
when spraying this product, according to EN 14387(as filter combination A2-P2). In
confined spaces, use compressed-air or fresh-air respiratory equipment. When use
of roller or brush, consider use of charcoalfilter.

Environmental exposure : Do not allow to enter drains or watercourses.
controls

SECTION 9: Physical and chemical properties

9.1 Information on basic physical and chemical properties

Appearance
Physical state : Liquid.
Colour : Various colours.

Odour : Characteristic.

Odour threshold : Not applicable.

pH . Not applicable.

Melting point/freezing point : Not applicable.

Initial boiling point and : Lowest known value: 120.17°C (248.3°F) (1-methoxy-2-propanol). Weighted

boiling range average: 156.76°C (314.2°F)

Flash point : Closed cup: 28°C

Evaporation rate : Highest known value: 0.84 (ethylbenzene) Weighted average: 0.63compared
with butyl acetate

Flammability (solid, gas) : Not applicable.

Upper/lower flammability or : 0.8-13.74%

explosive limits

Vapour pressure : Highest known value: 1.2 kPa (9.3 mm Hg) (at 20°C) (ethylbenzene). Weighted
average: 0.8 kPa (6 mm Hg) (at 20°C)

Vapour density : Highest known value: 4.6 (Air = 1) (2-methoxy-1-methylethyl acetate).
Weighted average: 3.91 (Air=1)

Density : 1.59 to 1.648 g/cm?®

Solubility(ies) : Insoluble in the following materials: cold water and hot water.

Partition coefficient: n-octanol/ : Not available.

water

Auto-ignition temperature : Lowest known value: 270°C (518°F) (1-methoxy-2-propanol).

Decomposition temperature : Not available.

Viscosity : Kinematic (40°C): >0.205 cm?/s (>20.5 mm?/s)

Explosive properties : Not available.

Oxidising properties : Not available.

9.2 Other information
No additional information.
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SECTION 10: Stability

and reactivity

10.1 Reactivity :
10.2 Chemical stability

10.3 Possibility of
hazardous reactions

10.4 Conditions to avoid
10.5 Incompatible materials

10.6 Hazardous
decomposition products

No specific test data related to reactivity available for this product or its ingredients.

products.

oxidising agents, strong alkalis, strong acids.

carbon dioxide, smoke, oxides of nitrogen.

: Stable under recommended storage and handling conditions (see Section 7).
: Under normal conditions of storage and use, hazardous reactions will not occur.

: When exposed to high temperatures may produce hazardous decomposition
: Keep away from the following materials to prevent strong exothermic reactions:

: Decomposition products may include the following materials: carbon monoxide,

SECTION 11: Toxicolo

gical information

11.1 Information on toxicological effects

There are no data available on the mixture itself. The mixture has been assessed following the conventional method
of the CLP Regulation (EC) No 1272/2008 and is classified for toxicological properties accordingly. See Sections 2

and 3 for details.

Exposure to component solvent vapour concentrations in excess of the stated occupational exposure limit may result
in adverse health effects such as mucous membrane and respiratory system irritation and adverse effects on the
kidneys, liver and central nervous system. Symptoms and signs include headache, dizziness, fatigue, muscular
weakness, drowsiness and, in extreme cases, loss of consciousness.
Solvents may cause some of the above effects by absorption through the skin. Repeated or prolonged contact with
the mixture may cause removal of natural fat from the skin, resulting in non-allergic contact dermatitis and absorption

through the skin.

If splashed in the eyes, the liquid may cause irritation and reversible damage.
Ingestion may cause nausea, diarrhea and vomiting.
This takes into account, where known, delayed and immediate effects and also chronic effects of components from
short-term and long-term exposure by oral, inhalation and dermal routes of exposure and eye contact.

Contains colophony. May produce an allergic reaction.

Acute toxicity
Product/ingredient name Result Species Dose Exposure
dicopper oxide LC50 Inhalation Dusts and Rat 3.34 mgl/l 4 hours

mists

LD50 Oral Rat 470 mg/kg -
xylene LC50 Inhalation Vapour Rat 20 mgl/l 4 hours

LD50 Oral Rat 4300 mg/kg -

TDLo Dermal Rabbit 4300 mg/kg -
2-methoxy-1-methylethyl LD50 Dermal Rabbit >5 g/kg -
acetate

LD50 Oral Rat 8532 mg/kg -
ethylbenzene LC50 Inhalation Gas. Rabbit 4000 ppm 4 hours

LD50 Dermal Rabbit >5000 mg/kg -

LD50 Oral Rat 3500 mg/kg -
1-methoxy-2-propanol LD50 Dermal Rabbit 13 g/kg -

LD50 Oral Rat 6600 mg/kg -
Conclusion/Summary : Not available.

Acute toxicity estimates
Route ATE value
Oral 2456.4 mg/kg
Dermal 20395.7 mg/kg
Inhalation (vapours) 153 mg/l
Inhalation (dusts and mists) 17.46 mg/l
Irritation/Corrosion
Date of issue/Date of revision :04.04.2019 Date of previous issue :13.02.2019 Version :2.01 1117
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Conforms to Regulation (EC) No. 453/2010 (REACH), Annex |l, as amended by Regulation (EU) No. 2015/830

Mare Nostrum SP

SECTION 11: Toxicological information

Product/ingredient name Result Species Score Exposure | Observation
zinc oxide Eyes - Mild irritant Rabbit - 24 hours 500 | -
mg
Skin - Mild irritant Rabbit - 24 hours 500 | -
mg
1-methoxy-2-propanol Eyes - Mild irritant Rabbit - 24 hours 500 | -
mg
Skin - Mild irritant Rabbit - 500 mg -
Conclusion/Summary : Not available.
Sensitisation
Conclusion/Summary : Not available.
Mutagenicity
Conclusion/Summary : Not available.
Carcinogenicity
Conclusion/Summary : Not available.
Reproductive toxicity
Conclusion/Summary : Not available.
Teratogenicity
Conclusion/Summary : Not available.
Specific target organ toxicity (single exposure!
Product/ingredient name Category Route of Target organs
exposure
hydrocarbons, C9, aromatics, (<0.1% Benzene) Category 3 Not applicable. |Respiratory tract
irritation and
Narcotic effects
xylene Category 3 Not applicable. |Respiratory tract
irritation
2-methoxy-1-methylethyl acetate Category 3 Not applicable. | Narcotic effects
1-methoxy-2-propanol Category 3 Not applicable. Narcotic effects
Specific target organ toxicity (repeated exposure
Product/ingredient name Category Route of Target organs
exposure
ethylbenzene Category 2 Not determined |hearing organs

Aspiration hazard

Product/ingredient name

Result

xylene
ethylbenzene

hydrocarbons, C9, aromatics, (<0.1% Benzene)

ASPIRATION HAZARD - Category 1
ASPIRATION HAZARD - Category 1
ASPIRATION HAZARD - Category 1

Other information

: Not available.

SECTION 12: Ecological information

12.1 Toxicity

There are no data available on the mixture itself.
Do not allow to enter drains or watercourses.

The mixture has been assessed following the summation method of the CLP Regulation (EC) No 1272/2008 and is
classified for eco-toxicological properties accordingly. See Sections 2 and 3 for details.

Date of issue/Date of revision

:04.04.2019 Date of previous issue

:13.02.2019

Version :2.01 12/17
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Conforms to Regulation (EC) No. 453/2010 (REACH), Annex Il, as amended by Regulation (EU) No. 2015/830

Mare Nostrum SP

SECTION 12: Ecological information

Product/ingredient name Result Species Exposure
dicopper oxide Acute LC50 0.075 mg/l Fresh water Fish - Danio rerio 96 hours
zinc oxide Acute LC50 1.1 ppm Fresh water Fish - Oncorhynchus mykiss 96 hours
hydrocarbons, C9, Acute EC50 <10 mg/l Daphnia 48 hours
aromatics, (<0.1% Benzene)
Acute IC50 <10 mg/I Algae 72 hours
Acute LC50 <10 mg/l Fish 96 hours
ethylbenzene Acute EC50 7.2 mg/| Algae 48 hours
Acute EC50 2.93 mg/l Daphnia 48 hours
Acute LC50 4.2 mg/l Fish 96 hours

Conclusion/Summary

: Water polluting material. May be harmful to the environment if released in large
quantities. This material is very toxic to aquatic life with long lasting effects.

12.2 Persistence and degradability

Conclusion/Summary

: Not available.

Product/ingredient name

Aquatic half-life Photolysis Biodegradability

dicopper oxide

zinc oxide

hydrocarbons, C9,
aromatics, (<0.1% Benzene)
xylene

ethylbenzene

- - Not readily
- - Not readily
- - Not readily
- - Readily
- Readily

12.3 Bioaccumulative potential

Product/ingredient name

LogPow BCF Potential

zinc oxide

hydrocarbons, C9,
aromatics, (<0.1% Benzene)
colophony

xylene
2-methoxy-1-methylethyl
acetate

ethylbenzene
1-methoxy-2-propanol

- 60960
- 10 to 2500

high
high

19t0 7.7 - high
3.12 8.11t025.9 low
1.2 - low

3.6 - low
<1 - low

12.4 Mobility in soil

Soil/water partition
coefficient (Koc)

Mobility

: Not available.

: Not available.

12.5 Results of PBT and vPvB assessment

PBT
vPvB

12.6 Other adverse effects

: Not applicable.
: Not applicable.

: No known significant effects or critical hazards.

Date of issue/Date of revision

:04.04.2019 Date of previous issue :13.02.2019 Version :2.01
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Conforms to Regulation (EC) No. 453/2010 (REACH), Annex |l, as amended by Regulation (EU) No. 2015/830

| Mare Nostrum SP

SECTION 13: Disposal considerations

The information in this section contains generic advice and guidance. The list of Identified Uses in Section 1 should be
consulted for any available use-specific information provided in the Exposure Scenario(s).

13.1 Waste treatment methods

Product

Methods of disposal

Hazardous waste

Disposal considerations

European waste
catalogue (EWC)

Packaging

Methods of disposal

Disposal considerations

: The generation of waste should be avoided or minimised wherever possible.

Disposal of this product, solutions and any by-products should at all times comply

with the requirements of environmental protection and waste disposal legislation

and any regional local authority requirements. Dispose of surplus and non-
recyclable products via a licensed waste disposal contractor. Waste should not be
disposed of untreated to the sewer unless fully compliant with the requirements of
all authorities with jurisdiction.

: The classification of the product may meet the criteria for a hazardous waste.

: Do not allow to enter drains or watercourses.

Dispose of according to all federal, state and local applicable regulations.
If this product is mixed with other wastes, the original waste product code may no
longer apply and the appropriate code should be assigned.
For further information, contact your local waste authority.

: 08 01 11* Waste paint and varnish containing organic solvents or other dangerous

substances

when recycling is not feasible.

the relevant waste authority on the classification of empty containers.
Empty containers must be scrapped or reconditioned.

Dispose of containers contaminated by the product in accordance with local or

national legal provisions.

: The generation of waste should be avoided or minimised wherever possible. Waste
packaging should be recycled. Incineration or landfill should only be considered

: Using information provided in this safety data sheet, advice should be obtained from

Type of packaging
CEPE Paint Guidelines

1501 10"

European waste catalogue (EWC)

packaging containing residues of or contaminated by
hazardous substances

Special precautions

: This material and its container must be disposed of in a safe way. Care should be
taken when handling emptied containers that have not been cleaned or rinsed out.
Empty containers or liners may retain some product residues. Vapour from product
residues may create a highly flammable or explosive atmosphere inside the
container. Do not cut, weld or grind used containers unless they have been cleaned
thoroughly internally. Avoid dispersal of spilt material and runoff and contact with

soil, waterways, drains and sewers.

SECTION 14: Transport information

hazard class(es)

L

ADR/RID ADN IMDG IATA
14.1 UN number 1263 1263 1263 1263
14.2 UN proper Paint Paint Paint. Marine pollutant |Paint
shipping name (dicopper oxide)
14.3 Transport 3 3 3 3

14.4 Packing
group

]

I

Date of issue/Date of revision

1 04.04.2019

Date of previous issue

:13.02.2019

Version :2.01

14/17

124



Conforms to Regulation (EC) No. 453/2010 (REACH), Annex |l, as amended by Regulation (EU) No. 2015/830

Mare Nostrum SP

SECTION 14: Transport information

14.5 Yes. Yes. Yes. Yes. The
Environmental environmentally
hazards hazardous substance
mark is not required.
Additional Tunnel restriction The environmentally The marine pollutant | The environmentally
information code: (D/E) hazardous substance |mark is not required hazardous substance
Hazard identification mark is not required when transported in mark may appear if
number: 30 when transported in sizes of <5 L or <5 kg. [required by other
sizes of =5 L or =5 kg. transportation
Emergency regulations.
schedules (EmS)
F-E, S-E

14.6 Special precautions for

: Transport within user’s premises: always transport in closed containers that are
user

upright and secure. Ensure that persons transporting the product know what to do in
the event of an accident or spillage.

14.7 Transport in bulk
according to Annex Il of
Marpol and the IBC Code

SECTION 15: Regulatory information
15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
EU Requlation (EC) No. 1907/2006 (REACH)

Annex XIV - List of substances subject to authorisation
Annex XIV

None of the components are listed.

: Not applicable.

Substances of very high concern
None of the components are listed.
Annex XVII - Restrictions : Not applicable.
on the manufacture,
placing on the market
and use of certain
dangerous substances,
mixtures and articles

Other EU regulations

vOC : The provisions of Directive 2004/42/EC on VOC apply to this product. Refer to the
product label and/or technical data sheet for further information.

VOC for Ready-for-Use . Not applicable.

Mixture

Europe inventory : At least one component is not listed.
Ozone depleting substances (1005/2009/EU)
Not listed.

Prior Informed Consent (PIC) (649/2012/EU)
Not listed.

Seveso Directive

This product may add to the calculation for determining whether a site is within the scope of the Seveso Directive on
major accident hazards.

International requlations

Chemical Weapon Convention List Schedules |, Il & lll Chemicals
Not listed.

Date of issue/Date of revision :04.04.2019 Date of previous issue :13.02.2019 Version :2.01 15/17
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Conforms to Regulation (EC) No. 453/2010 (REACH), Annex |l, as amended by Regulation (EU) No. 2015/830

Mare Nostrum SP

SECTION 15: Regulatory information

Montreal Protocol (Annexes A, B, C. E)

Not listed.

Stockholm Convention on Persistent Organic Pollutants
Not listed.

Rotterdam Convention on Prior Informed Consent (PIC)
Not listed.

UNECE Aarhus Protocol on POPs and Heavy Metals
Not listed.

15.2 Chemical safety : Not applicable.
assessment

SECTION 16: Other information

7 Indicates information that has changed from previously issued version.

Abbreviations and : ATE = Acute Toxicity Estimate
acronyms CLP = Classification, Labelling and Packaging Regulation [Regulation (EC) No.
1272/2008]

DMEL = Derived Minimal Effect Level

DNEL = Derived No Effect Level

EUH statement = CLP-specific Hazard statement
PBT = Persistent, Bioaccumulative and Toxic
PNEC = Predicted No Effect Concentration

RRN = REACH Registration Number

vPvB = Very Persistent and Very Bioaccumulative

Procedure used to derive the classification according to Regulation (EC) No. 1272/2008 [CLP/GHS]

Classification Justification
Flam. Lig. 3, H226 On basis of test data
Eye Dam. 1, H318 Calculation method
Skin Sens. 1, H317 Calculation method
STOT SE 3, H335 Calculation method
STOT SE 3, H336 Calculation method
Aquatic Acute 1, H400 Calculation method
Aquatic Chronic 1, H410 Calculation method
Full text of abbreviated H statements
H225 Highly flammable liquid and vapour.
H226 Flammable liquid and vapour.
H302 Harmful if swallowed.
H304 May be fatal if swallowed and enters airways.
H312 Harmful in contact with skin.
H315 Causes skin irritation.
H317 May cause an allergic skin reaction.
H318 Causes serious eye damage.
H319 Causes serious eye irritation.
H332 Harmful if inhaled.
H335 May cause respiratory irritation.
H336 May cause drowsiness or dizziness.
H373 May cause damage to organs through prolonged or repeated
exposure.
H400 Very toxic to aquatic life.
H410 Very toxic to aquatic life with long lasting effects.
H411 Toxic to aquatic life with long lasting effects.

Full text of classifications [CLP/GHS]

Date of issue/Date of revision :04.04.2019 Date of previous issue :13.02.2019 Version :2.01
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Conforms to Regulation (EC) No. 453/2010 (REACH), Annex |l, as amended by Regulation (EU) No. 2015/830

Mare Nostrum SP

SECTION 16: Other information

Acute Tox. 4, H302 ACUTE TOXICITY (oral) - Category 4
Acute Tox. 4, H312 ACUTE TOXICITY (dermal) - Category 4
Acute Tox. 4, H332 ACUTE TOXICITY (inhalation) - Category 4
Aquatic Acute 1, H400 ACUTE AQUATIC HAZARD - Category 1
Aquatic Chronic 1, H410 LONG-TERM AQUATIC HAZARD - Category 1
Aquatic Chronic 2, H411 LONG-TERM AQUATIC HAZARD - Category 2
Asp. Tox. 1, H304 ASPIRATION HAZARD - Category 1
Eye Dam. 1, H318 SERIOUS EYE DAMAGE/EYE IRRITATION - Category 1
Eye Irrit. 2, H319 SERIOUS EYE DAMAGE/EYE IRRITATION - Category 2
Flam. Lig. 2, H225 FLAMMABLE LIQUIDS - Category 2
Flam. Lig. 3, H226 FLAMMABLE LIQUIDS - Category 3
Skin lrrit. 2, H315 SKIN CORROSION/IRRITATION - Category 2
Skin Sens. 1, H317 SKIN SENSITISATION - Category 1
STOT RE 2, H373 SPECIFIC TARGET ORGAN TOXICITY - REPEATED
EXPOSURE - Category 2
STOT SE 3, H335 SPECIFIC TARGET ORGAN TOXICITY - SINGLE EXPOSURE
(Respiratory tract irritation) - Category 3
STOT SE 3, H336 SPECIFIC TARGET ORGAN TOXICITY - SINGLE EXPOSURE
(Narcotic effects) - Category 3
Date of printing : 04.04.2019
Date of issue/ Date of : 04.04.2019
revision
Date of previous issue : 13.02.2019
Version 1 2.01

Notice to reader

The information in this document is given to the best of Jotun's knowledge, based on laboratory testing and
practical experience. Jotun's products are considered as semi-finished goods and as such, products are
often used under conditions beyond Jotun's control. Jotun cannot guarantee anything but the quality of the
product itself. Minor product variations may be implemented in order to comply with local requirements.
Jotun reserves the right to change the given data without further notice.

Users should always consult Jotun for specific guidance on the general suitability of this product for their
needs and specific application practices.

If there is any inconsistency between different language issues of this document, the English (United
Kingdom) version will prevail.
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Safety Data Sheet
Hempel's Hard Racing TecCel 76880 @ HEMPEL

Conforms to Regulation (EC) No. 1907/2006 (REACH), Annex |l, as amended by Regulation (EU) No. 2015/830 - Europe

SECTION 1: Identification of the substance/mixture and of the company/undertaking
1.1 Product identifier

Product name : Hempel's Hard Racing TecCel 76880
Product identity : 7688010270
Product type : antifouling paint

1.2 Relevant identified uses of the substance or mixture and uses advised against

Field of application : yacht, ships and shipyards.

Identified uses : Industrial applications, Professional applications, Used by spraying.

1.3 Details of the supplier of the safety data sheet 1.4 Emergency telephone number

Company details : HEMPEL A/S Emergency telephone number (with hours of operation)
Lundtoftegardsvej 91
DK-2800 Kgs. Lyngby +45 45 93 38 00 (08.00 - 17.00)
Denmark See section 4 First aid measures.

Tel.: + 45 4593 38 00
hempel@hempel.com

Date of issue : 23 September 2019
Date of previous issue : No previous validation.

SECTION 2: Hazards identification

2.1 Classification of the substance or mixture

Product definition : Mixture

Classification according to Regulation (EC) No. 1272/2008 [CLP/GHS]

Flam. Lig. 3, H226 FLAMMABLE LIQUIDS - Category 3

Acute Tox. 4, H332 ACUTE TOXICITY (inhalation) - Category 4

Eye Dam. 1, H318 SERIOUS EYE DAMAGE/ EYE IRRITATION - Category 1
Aquatic Acute 1, H400 AQUATIC HAZARD (ACUTE) - Category 1

Aquatic Chronic 1, H410 AQUATIC HAZARD (LONG-TERM) - Category 1

See Section 11 for more detailed information on health effects and symptoms.

2.2 Label elements

Hazard pictograms :
<:> ‘f@ < : > ‘

Signal word : Danger

Hazard statements : H226 - Flammable liquid and vapor.
H332 - Harmful if inhaled.
H318 - Causes serious eye damage.
H410 - Very toxic to aquatic life with long lasting effects.

Precautionary statements :

Prevention : Avoid breathing vapors, spray or mists. Wear protective gloves/protective clothing/eye protection/face
protection. Keep away from heat, hot surfaces, sparks, open flames and other ignition sources. No
smoking.

Response : IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and
easy to do. Continue rinsing. Immediately call a POISON CENTER or doctor.

Storage : Keep cool.

Hazardous ingredients : copper (l) oxide

copper pyrithione
Supplemental label elements :

Special packaging requirements

Containers to be fitted with child-  Not applicable.
resistant fastenings :

Tactile warning of danger : Not applicable.

Version: 0.01 Page: 1/13
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Safety Data Sheet
Hempel's Hard Racing TecCel 76880

©) HEMPEL

SECTION 2: Hazards identification

2.3 Other hazards

This mixture does not contain any substances that are assessed to be a PBT or a vPvB.

Other hazards which do not result

in classification :

SECTION 3: Composition/information on ingredients

3.2 Mixtures

Prolonged or repeated contact may dry skin and cause irritation.

Product/ingredient name

Identifiers

%

Regulation (EC) No. 1272/2008 [CLP]

Type

copper (I) oxide

solvent naphtha (petroleum),
light arom.

zinc oxide

Xylene

4-methylpentan-2-one

copper pyrithione

ethylbenzene

cupric oxide

copper (metallic)

Fatty acids, tall-oil, compds.
with (Z)-N-9-octadecenyl-
1,3-propanediamine (2:1)

9-octadecenoic acid (z)-compd.

with (z)-n-9-octadecenyl-
1,3-propanediamine

toluene

REACH #: 01-2119513794-36
EC: 215-270-7

CAS: 1317-39-1

Index: 029-002-00-X

REACH #: 01-2119455851-35
EC: 265-199-0
CAS: 64742-95-6

REACH #: 01-2119463881-32
EC: 215-222-5

CAS: 1314-13-2

Index: 030-013-00-7

REACH #: 01-2119488216-32
EC: 215-535-7

CAS: 1330-20-7

Index: 601-022-00-9

REACH #: 01-2119473980-30
EC: 203-550-1

CAS: 108-10-1

Index: 606-004-00-4

EC: 238-984-0
CAS: 14915-37-8

REACH #: 01-2119489370-35
EC: 202-849-4

CAS: 100-41-4

Index: 601-023-00-4

EC: 215-269-1

CAS: 1317-38-0

Index: 029-016-00-6

EC: 231-159-6

CAS: 7440-50-8

Index: 029-019-01-X

EC: 295-184-4
CAS: 91845-13-5

REACH #: 01-2119974119-29
EC: 254-754-2
CAS: 40027-38-1

REACH #: 01-2119471310-51
EC: 203-625-9

CAS: 108-88-3

Index: 601-021-00-3

225 -<50
210 -<16
210-=25
25-<10
21-<3.2
21-<3
21-%3
<1

<1

<1

<1

<0.3

Acute Tox. 4, H302 =
Acute Tox. 4, H332

Eye Dam. 1, H318

Aquatic Acute 1, H400 (M=100)

Aquatic Chronic 1, H410 (M=100)

Flam. Liq. 3, H226 P
STOT SE 3, H335

STOT SE 3, H336

Asp. Tox. 1, H304

Aquatic Chronic 2, H411

Aquatic Acute 1, H400 (M=1) -
Aquatic Chronic 1, H410 (M=1)

Flam. Liq. 3, H226 c
Acute Tox. 4, H312

Acute Tox. 4, H332

Skin Irrit. 2, H315

Flam. Liq. 2, H225 2
Acute Tox. 4, H332

Eye Irrit. 2, H319

STOT SE 3, H335

EUHO066

Acute Tox. 4, H302 -
Acute Tox. 2, H330

Eye Dam. 1, H318

Aquatic Acute 1, H400 (M=100)

Aquatic Chronic 1, H410 (M=100)

Flam. Liq. 2, H225 -
Acute Tox. 4, H332

STOT RE 2, H373 (hearing organs)
Asp. Tox. 1, H304

Agquatic Acute 1, H400 (M=100) *
Aquatic Chronic 1, H410 (M=1)

Acute Tox. 4, H302 -
Acute Tox. 3, H331

Eye Irrit. 2, H319

Aquatic Acute 1, H400 (M=10000)
Aquatic Chronic 1, H410 (M=100)
Acute Tox. 4, H302 -
Skin Irrit. 2, H315

Eye Dam. 1, H318

Aquatic Acute 1, H400 (M=1)

Skin Irrit. 2, H315 -
Eye Irrit. 2, H319

STOT RE 2, H373 (oral)

Agquatic Acute 1, H400 (M=10)

Aquatic Chronic 1, H410 (M=1)

Flam. Lig. 2, H225 s
Skin Irrit. 2, H315

Repr. 2, H361d (Unborn child)

STOT SE 3, H336

STOT RE 2, H373

Asp. Tox. 1, H304

See Section 16 for the full text of the H statements declared
above.

1

M1

[

[

M

1

e

0|

1

1

1

N

There are no additional ingredients present which, within the current knowledge of the supplier and in the concentrations applicable, are
classified as hazardous to health or the environment and hence require reporting in this section.

Type

Version: 0.01
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Safety Data Sheet
Hempel's Hard Racing TecCel 76880 @ HEMPEL

SECTION 3: Composition/information on ingredients

[1] Substance classified with a health or environmental hazard

[2] Substance with a workplace exposure limit, see section 8.

[3] Substance meets the criteria for PBT according to Regulation (EC) No. 1907/2006, Annex XlII
[4] Substance meets the criteria for vPvB according to Regulation (EC) No. 1907/2006, Annex XlII
[5] Substance of equivalent concern

[6] Additional disclosure due to company policy

Active substances

Product/ingredient name (% by weight)

copper (I) oxide (30.2 % by weight)
copper pyrithione (2.9 % by weight)

SECTION 4: First aid measures

4.1 Description of first aid measures

General : In all cases of doubt, or when symptoms persist, seek medical attention. Never give anything by mouth
to an unconscious person.

If breathing is irregular, drowsiness, loss of consciousness or cramps: Call 112 and give immediate
treatment (first aid).

Eye contact : Check for and remove any contact lenses. Immediately flush eyes with plenty of water for at least 15
minutes, occasionally lifting the upper and lower eyelids. Seek immediate medical attention.
Inhalation : Remove to fresh air. Keep person warm and at rest. If not breathing, if breathing is irregular or if

respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel. Give nothing by
mouth. If unconscious, place in recovery position and get medical attention immediately.

Skin contact : Remove contaminated clothing and shoes. Wash skin thoroughly with soap and water or use
recognized skin cleanser. Do NOT use solvents or thinners.
Ingestion : If swallowed, seek medical advice immediately and show this container or label. Keep person warm

and at rest. Do not induce vomiting unless directed to do so by medical personnel. Lower the head so
that vomit will not re-enter the mouth and throat.

Protection of first-aiders : No action shall be taken involving any personal risk or without suitable training. If it is suspected that
fumes are still present, the rescuer should wear an appropriate mask or self-contained breathing
apparatus. It may be dangerous to the person providing aid to give mouth-to-mouth resuscitation.
Wash contaminated clothing thoroughly with water before removing it, or wear gloves.

4.2 Most important symptoms and effects, both acute and delayed
Potential acute health effects

Eye contact : Causes serious eye damage.

Inhalation : Harmful if inhaled.

Skin contact : Defatting to the skin. May cause skin dryness and irritation.
Ingestion : No known significant effects or critical hazards.

Over-exposure signs/symptoms

Eye contact : Adverse symptoms may include the following:
pain
watering
redness

Inhalation : No specific data.

Skin contact : Adverse symptoms may include the following:
pain or irritation
redness
dryness
cracking
blistering may occur

Ingestion : Adverse symptoms may include the following:
stomach pains

4.3 Indication of any immediate medical attention and special treatment needed

Notes to physician : If gasses have been inhaled, from the decomposition of the product, symptoms may be delayed. Treat
symptomatically. Contact poison treatment specialist immediately if large quantities have been ingested
or inhaled.

Specific treatments : No specific treatment.

Version: 0.01 Page: 3/13
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Safety Data Sheet -
Hempel's Hard Racing TecCel 76880 @ HEMPEL

SECTION 5: Firefighting measures

5.1 Extinguishing media

Extinguishing media : Recommended: alcohol resistant foam, CO2, powders, water spray.
Not to be used: waterjet.

5.2 Special hazards arising from the substance or mixture

Hazards from the substance or Flammable liquid and vapor. Runoff to sewer may create fire or explosion hazard. In a fire or if heated,

mixture : a pressure increase will occur and the container may burst, with the risk of a subsequent explosion.
This material is very toxic to aquatic life with long lasting effects. Fire water contaminated with this
material must be contained and prevented from being discharged to any waterway, sewer or drain.

Hazardous combustion products : Decomposition products may include the following materials: carbon oxides nitrogen oxides sulfur
oxides metal oxide/oxides

5.3 Advice for firefighters

Promptly isolate the scene by removing all persons from the vicinity of the incident if there is a fire. No action shall be taken involving any
personal risk or without suitable training. Fire will produce dense black smoke. Exposure to decomposition products may cause a health
hazard. Cool closed containers exposed to fire with water. Do not release runoff from fire to drains or watercourses. Fire-fighters should
wear appropriate protective equipment and self-contained breathing apparatus (SCBA) with a full face-piece operated in positive pressure
mode. Clothing for fire-fighters (including helmets, protective boots and gloves) conforming to European standard EN 469 will provide a
basic level of protection for chemical incidents.

SECTION 6: Accidental release measures

6.1 Personal precautions, protective equipment and emergency procedures

Avoid all direct contact with the spilled material. Exclude sources of ignition and be aware of explosion hazard. Ventilate the area. Avoid
breathing vapor or mist. Refer to protective measures listed in sections 7 and 8. No action shall be taken involving any personal risk or
without suitable training. If the product contaminates lakes, rivers, or sewers, inform the appropriate authorities in accordance with local
regulations.

6.2 Environmental precautions

Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains and sewers. Inform the relevant authorities if the
product has caused environmental pollution (sewers, waterways, soil or air). Water polluting material. May be harmful to the environment if
released in large quantities.

6.3 Methods and materials for containment and cleaning up

Stop leak if without risk. Move containers from spill area. Approach release from upwind. Prevent entry into sewers, water courses,
basements or confined areas. Wash spillages into an effluent treatment plant or proceed as follows. Contain and collect spillage with non-
combustible, absorbent material e.g. sand, earth, vermiculite or diatomaceous earth and place in container for disposal according to local
regulations (see Section 13). Use spark-proof tools and explosion-proof equipment. Contaminated absorbent material may pose the same
hazard as the spilled product.

6.4 Reference to other sections

See Section 1 for emergency contact information.
See Section 8 for information on appropriate personal protective equipment.
See Section 13 for additional waste treatment information.

SECTION 7: Handling and storage

7.1 Precautions for safe handling

Vapors are heavier than air and may spread along floors. Vapors may form explosive mixtures with air. Prevent the creation of flammable or
explosive concentrations of vapors in air and avoid vapor concentrations higher than the occupational exposure limits. In addition, the
product should be used only in areas from which all naked lights and other sources of ignition have been excluded. Electrical equipment
should be protected to the appropriate standard. To dissipate static electricity during transfer, ground drum and connect to receiving
container with bonding strap. No sparking tools should be used.

Avoid inhalation of vapour, dust and spray mist. Avoid contact with skin and eyes. Eating, drinking and smoking should be prohibited in area
where this material is handled, stored and processed. Appropriate personal protective equipment: see Section 8. Always keep in containers
made from the same material as the original one.

7.2 Conditions for safe storage, including any incompatibilities

Store in accordance with local regulations. Store in a cool, well-ventilated area away from incompatible materials and ignition sources.
Keep out of the reach of children. Keep away from: Oxidizing agents, strong alkalis, strong acids. No smoking. Prevent unauthorized
access. Containers that are opened must be carefully resealed and kept upright to prevent leakage.

Storage : Do not store above the following temperature: 25 °C
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SECTION 7: Handling and storage

7.3 Specific end use(s)
See separate Product Data Sheet for recommendations or industrial sector specific solutions.
Specific end use(s) : Antifouling products.

SECTION 8: Exposure controls/personal protection

8.1 Control parameters

Product/ingredient name Exposure limit values

solvent naphtha (petroleum), light arom. EU OEL (Europe).

TWA: 120 mg/m?® 8 hours. Form: Tentativ

TWA: 25 ppm 8 hours. Form: Tentativ

xylene EU OEL (Europe, 2/2017). Absorbed through skin.
TWA: 50 ppm 8 hours.

TWA: 221 mg/m?® 8 hours.

STEL: 100 ppm 15 minutes.

STEL: 442 mg/m? 15 minutes.
4-methylpentan-2-one EU OEL (Europe, 2/2017).

TWA: 20 ppm 8 hours.

TWA: 83 mg/m?® 8 hours.

STEL: 50 ppm 15 minutes.

STEL: 208 mg/m?® 15 minutes.

ethylbenzene EU OEL (Europe, 2/2017). Absorbed through skin.
STEL: 884 mg/m? 15 minutes.

STEL: 200 ppm 15 minutes.

TWA: 442 mg/m?® 8 hours.

TWA: 100 ppm 8 hours.

toluene EU OEL (Europe, 2/2017). Absorbed through skin.
TWA: 192 mg/m?® 8 hours.

TWA: 50 ppm 8 hours.

STEL: 384 mg/m® 15 minutes.

STEL: 100 ppm 15 minutes.

Recommended monitoring procedures

If this product contains ingredients with exposure limits, personal, workplace atmosphere or biological monitoring may be required to
determine the effectiveness of the ventilation or other control measures and/or the necessity to use respiratory protective equipment.
Reference should be made to monitoring standards, such as the following: European Standard EN 689 (Workplace atmospheres -
Guidance for the assessment of exposure by inhalation to chemical agents for comparison with limit values and measurement strategy)
European Standard EN 14042 (Workplace atmospheres - Guide for the application and use of procedures for the assessment of exposure
to chemical and biological agents) European Standard EN 482 (Workplace atmospheres - General requirements for the performance of
procedures for the measurement of chemical agents) Reference to national guidance documents for methods for the determination of
hazardous substances will also be required.

Derived effect levels

Not applicable.

Predicted effect concentrations
Not applicable.

8.2 Exposure controls
Appropriate engineering controls

Arrange sufficient ventilation by local exhaust ventilation and good general ventilation to keep the airborne concentrations of vapors or dust
lowest possible and below their respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-
station location.

Individual protection measures

General : Gloves must be worn for all work that may result in soiling. Apron/coveralls/protective clothing must be
worn when soiling is so great that regular work clothes do not adequately protect skin against contact
with the product. Safety eyewear should be used when there is a likelihood of exposure.

0000

Hygiene measures : Wash hands, forearms, and face thoroughly after handling compounds and before eating, smoking,
using lavatory, and at the end of day.
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SECTION 8: Exposure controls/personal protection

Eyel/face protection :

Hand protection :

Body protection :

Respiratory protection :

Environmental exposure controls

Safety eyewear complying with an approved standard should be used when a risk assessment
indicates this is necessary to avoid exposure to liquid splashes, mists, gases or dusts. If contact is
possible, the following protection should be worn, unless the assessment indicates a higher degree of
protection: chemical splash goggles and/or face shield. If inhalation hazards exist, a full-face
respirator may be required instead.

Wear chemical-resistant gloves (tested to EN374) in combination with 'basic' employee training. The
quality of the chemical-resistant protective gloves must be chosen as a function of the specific
workplace concentrations and quantity of hazardous substances.

Since the actual work situation is unknown. Supplier of gloves should be contacted in order to find the
appropriate type. Below listed glove(s) should be regarded as generic advice:

Recommended: Silver Shield / Barrier / 4H gloves, polyvinyl alcohol (PVA), Viton®
May be used: nitrile rubber
Short term exposure: neoprene rubber, butyl rubber, natural rubber (latex), polyvinyl chloride (PVC)

Personal protective equipment for the body should be selected based on the task being performed and
the risks involved handling this product.
Wear suitable protective clothing. Always wear protective clothing when spraying.

Use a properly fitted, air-purifying or air-fed respirator complying with an approved standard if a risk
assessment indicates this is necessary. Respirator selection must be based on known or anticipated
exposure levels, the hazards of the product and the safe working limits of the selected respirator. If
working areas have insufficient ventilation: When the product is applied by means that will not generate
an aerosol such as, brush or roller wear half or totally covering mask equipped with gas filter of type A,
when grinding use particle filter of type P. Be sure to use an approved/certified respirator or equivalent.

Emissions from ventilation or work process equipment should be checked to ensure they comply with the requirements of environmental
protection legislation. In some cases, fume scrubbers, filters or engineering modifications to the process equipment will be necessary to
reduce emissions to acceptable levels.

SECTION 9: Physical and chemical properties

9.1 Information on basic physical and chemical properties

Physical state :

Color :

Odor :

pH:

Melting point/freezing point :
Boiling point/boiling range :
Flash point :

Evaporation rate :
Flammability :

Lower and upper explosive
(flammable) limits :

Vapor pressure :
Vapor density :
Specific gravity :
Solubility(ies) :

Partition coefficient (LogKow) :

Auto-ignition temperature :
Decomposition temperature :
Viscosity :

Explosive properties :
Oxidizing properties :

9.2 Other information

Version: 0.01

Liquid.

Gray

Solvent-like

Testing not relevant or not possible due to nature of the product.

439.835°C This is based on data for the following ingredient: copper (1) oxide
Testing not relevant or not possible due to nature of the product.

Closed cup: 28°C (82.4°F)

Testing not relevant or not possible due to nature of the product.

Highly flammable in the presence of the following materials or conditions: open flames, sparks and
static discharge and heat.

Flammable in the presence of the following materials or conditions: oxidizing materials.

Slightly flammable in the presence of the following materials or conditions: reducing materials.

0.8-7.6 vol %

Testing not relevant or not possible due to nature of the product.

Testing not relevant or not possible due to nature of the product.

1.613 g/lcm®

Partially soluble in the following materials: cold water and hot water.

Testing not relevant or not possible due to nature of the product.

Lowest known value: 280 - 470°C (536 - 878°F) (Solvent naphtha (petroleum), light arom.).
Testing not relevant or not possible due to nature of the product.

Aspiration hazard (H304) Not classified. Testing not relevant due to nature of the product.

Slightly explosive in the presence of the following materials or conditions: open flames, sparks and
static discharge and heat.

Testing not relevant or not possible due to nature of the product.
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SECTION 9: Physical and chemical properties

Solvent(s) % by weight : Weighted average: 27 %
Water % by weight : Weighted average: 0 %

VOC content : 437.7 g/l

TOC Content : Weighted average: 352 g/l
Solvent Gas : Weighted average: 0.094 m?/|

SECTION 10: Stability and reactivity

10.1 Reactivity
No specific test data related to reactivity available for this product or its ingredients.

10.2 Chemical stability
The product is stable.

10.3 Possibility of hazardous reactions

Under normal conditions of storage and use, hazardous reactions will not occur.

10.4 Conditions to avoid

Avoid all possible sources of ignition (spark or flame). Do not pressurize, cut, weld, braze, solder, drill, grind or expose containers to heat
or sources of ignition.

10.5 Incompatible materials

Highly reactive or incompatible with the following materials: oxidizing materials, reducing materials and acids.
Reactive or incompatible with the following materials: organic materials, alkalis and moisture.

10.6 Hazardous decomposition products
When exposed to high temperatures (i.e. in case of fire) harmful decomposition products may be formed:
Decomposition products may include the following materials: carbon oxides nitrogen oxides sulfur oxides metal oxide/oxides

SECTION 11: Toxicological information

11.1 Information on toxicological effects

Exposure to component solvent vapor concentrations may result in adverse health effects such as mucous membrane and respiratory
system irritation and adverse effects on the kidneys, liver and central nervous system. Solvents may cause some of the above effects by
absorption through the skin. Symptoms and signs include headaches, dizziness, fatigue, muscular weakness, drowsiness and, in extreme
cases, loss of consciousness. Repeated or prolonged contact with the preparation may cause removal of natural fat from the skin, resulting
in non-allergic contact dermatitis and absorption through the skin. If splashed in the eyes, the liquid may cause irritation and reversible
damage. Accidental swallowing may cause stomach pain. Chemical lung inflammation may occur if the product is taken into the lungs via
vomiting.

Acute toxicity

Product/ingredient name Result Species Dose Exposure
copper () oxide LC50 Inhalation Dusts and mists Rat 3.34 mg/l 4 hours

LD50 Dermal Rat >2000 mg/kg -

LD50 Oral Rat 1340 mg/kg -
solvent naphtha (petroleum), light LC50 Inhalation Vapor Rat 6193 mg/m* 4 hours
arom.

LD50 Dermal Rabbit 3160 mg/kg -

LD50 Oral Rat 8400 mg/kg -
zinc oxide LC50 Inhalation Dusts and mists Rat >5.7 mg/l 4 hours

LD50 Dermal Rat >2000 mg/kg -

LD50 Oral Rat >5000 mg/kg -
xylene LC50 Inhalation Gas. Rat 5000 ppm 4 hours

LC50 Inhalation Vapor Rat 6350 ppm 4 hours

LD50 Dermal Rabbit >4200 mg/kg -

LD50 Oral Rat 3523 mg/kg -
4-methylpentan-2-one LD Dermal Rabbit >3 g/kg -
copper pyrithione LC50 Inhalation Dusts and mists Rat 0.07 mg/l 4 hours

LD50 Dermal Rabbit >2000 mg/kg -

LD50 Oral Rat 1075 mg/kg -
ethylbenzene LD50 Dermal Rabbit >5000 mg/kg -

LD50 Oral Rat 3500 mg/kg -
copper (metallic) LC50 Inhalation Dusts and mists Rat 1.5 mg/l 4 hours

LD50 Dermal Rat >2000 mg/kg -
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SECTION 11: Toxicological information

TDLo Oral Human 0.01 mg/kg -
toluene LC50 Inhalation Vapor Rat >20 mgl/l 4 hours
LD50 Oral Rat 636 mg/kg -
Acute toxicity estimates
Product/ingredient name Oral Dermal Inhalation Inhalation Inhalation
mg/kg mg/kg (gases) (vapors) (dusts and
ppm mgll mists)
mg/l
Hempel's Hard Racing TecCel 76880 5509.7 25946.5 117938.4 346.9 26
copper () oxide 1340 3.34
solvent naphtha (petroleum), light arom. 8400 3160
xylene 3523 1100 5000
4-methylpentan-2-one 1"
copper pyrithione 1075 0.07
ethylbenzene 3500 11
copper (metallic) 500 0.5
Fatty acids, tall-oil, compds. with (Z)-N-9-octadecenyl- 500
1,3-propanediamine (2:1)
Irritation/Corrosion
Productfingredient name Result Species Score Exposure
copper (l) oxide Eyes - Irritant Rabbit - -
solvent naphtha (petroleum), light Eyes - Mild irritant Rabbit - 24 hours 100 microliters
arom.
zinc oxide Eyes - Mild irritant Rabbit - 24 hours 500 milligrams
Skin - Mild irritant Rabbit - 24 hours 500 milligrams
xylene Eyes - Severe irritant Rabbit - 24 hours 5 milligrams
Skin - Moderate irritant Rabbit - 24 hours 500 milligrams
4-methylpentan-2-one Eyes - Moderate irritant Rabbit - 24 hours 100 microliters
Skin - Mild irritant Rabbit - 24 hours 500 milligrams
copper pyrithione Eyes - Severe irritant Rabbit - -
ethylbenzene Skin - Mild irritant Rabbit - 24 hours 15 milligrams
Respiratory - Mild irritant Rabbit - -
Eyes - Mild irritant Rabbit - -
toluene Eyes - Mild irritant Rabbit - 0.5 minutes 100 milligrams
Skin - Moderate irritant Rabbit - 24 hours 20 milligrams
Mutagenic effects
No known significant effects or critical hazards.
Carcinogenicity
No known significant effects or critical hazards.
Reproductive toxicity
No known significant effects or critical hazards.
Teratogenic effects
No known significant effects or critical hazards.
Specific target organ toxicity (single exposure)
Product/ingredient name Category Route of exposure Target organs
Solvent naphtha (petroleum), light arom. Category 3 Not applicable. Narcotic effects
Category 3 Not applicable. Respiratory tract irritation
1,2 4-trimethylbenzene Category 3 Not applicable. Respiratory tract irritation
4-methylpentan-2-one Category 3 Not applicable. Respiratory tract irritation
toluene Category 3 Not applicable. Narcotic effects
Specific target organ toxicity (repeated exposure)

Product/ingredient name Category Route of exposure Target organs
ethylbenzene Category 2 Not determined hearing organs
9-octadecenoic acid (z)-compd. with (z)-n-9-octadecenyl- | Category 2 Oral Not determined
1,3-propanediamine
toluene Category 2 Not determined Not determined

Aspiration hazard
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SECTION 11: Toxicological information

Product/ingredient name

Result

Solvent naphtha (petroleum), light arom.

ASPIRATION HAZARD - Category 1

ethylbenzene
toluene

ASPIRATION HAZARD - Category 1
ASPIRATION HAZARD - Category 1

Information on the likely routes of

exposure

Routes of entry anticipated: Oral, Dermal, Inhalation.

Potential chronic health effects

Product/ingredient name

Carcinogenic effects

Mutagenic effects

Developmental effects

Fertility effects

toluene

Repr. 2, H361d (Unborn
child)

Other information :

SECTION 12: Ecological information

12.1 Toxicity

No additional known significant effects or critical hazards.

Do not allow to enter drains or watercourses. Very toxic to aquatic life with long lasting effects.

Productf/ingredient name Result Species Exposure
copper (I) oxide EC50 65 mg/l Algae 72 hours
Acute EC50 0.51 mg/| Daphnia - Daphnia Magna 48 hours
Acute LC50 0.0081 mg/l Fish - Pimephales promelas 96 hours
solvent naphtha (petroleum), light Acute EC50 19 mg/l Algae - Pseudokirchneriella subcapitata |96 hours
arom. (green algae)
Acute EC50 6.14 mg/| Daphnia - Daphnia magna 48 hours
Acute LC50 9.22 mg/l Fish - Oncorhynchus mykiss (rainbow 96 hours
trout)
zinc oxide Acute EC50 0.17 mg/| Algae - Pseudokirchneriella subcapitata |72 hours
- Exponential growth phase
Acute EC50 1 mg/l Daphnia - Pseudokirchneriella 48 hours
subcapitata - Exponential growth phase
Acute LC50 24600 pg/l Fresh water Daphnia - Daphnia magna - Neonate 48 hours
4-methylpentan-2-one Chronic NOEC 7800 - 39000 g/l Fresh water Daphnia - Daphnia magna 21 days
Chronic NOEC 168 mg/l Fresh water Fish - Pimephales promelas - Embryo 33 days
copper pyrithione Acute EC50 0.022 mg/! Daphnia 48 hours
Acute LC50 0.0043 mg/| Fish 96 hours
ethylbenzene Chronic NOEC <1000 pg/l Fresh water Algae - Pseudokirchneriella subcapitata |96 hours
copper (metallic) Acute EC50 1100 pg/l Fresh water Aquatic plants - Lemna minor 4 days
Acute EC50 2.1 pg/l Fresh water Daphnia - Daphnia longispina - Juvenile |48 hours
(Fledgling, Hatchling, Weanling)
Acute IC50 13 pg/l Fresh water Algae - Pseudokirchneriella subcapitata |72 hours
- Exponential growth phase
Acute IC50 5.4 mg/l Marine water Aquatic plants - Plantae - Exponential 72 hours
growth phase
Acute LC50 0.072 pg/l Marine water Crustaceans - Amphipoda - Adult 48 hours
Acute LC50 7.56 pg/l Marine water Fish - Periophthalmus waltoni - Adult 96 hours
Chronic NOEC 2.5 pg/l Marine water Algae - Nitzschia closterium - 72 hours
Exponential growth phase
Chronic NOEC 7 mg/l Fresh water Aquatic plants - Ceratophyllum 3 days
demersum
Chronic NOEC 0.02 mg/l Fresh water Crustaceans - Cambarus bartonii - 21 days
Mature
Chronic NOEC 2 pg/l Fresh water Daphnia - Daphnia magna 21 days
Chronic NOEC 0.8 ug/l Fresh water Fish - Oreochromis niloticus - Juvenile |6 weeks
(Fledgling, Hatchling, Weanling)
toluene Chronic NOEC <500000 ug/l Fresh water Algae - Pseudokirchneriella subcapitata |96 hours
Chronic NOEC 1000 pg/l Fresh water Daphnia - Daphnia magna 21 days
12.2 Persistence and degradability
Productf/ingredient name Test Result Dose Inoculum
solvent naphtha (petroleum), light - >70 % - Readily - 28 days -
arom.
xylene - >60 % - Readily - 28 days =
4-methylpentan-2-one - 84 % - 14 days 100 mg/l
ethylbenzene & >70 % - Readily - 28 days =
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Product/ingredient name Aquatic half-life Photolysis Biodegradability
solvent naphtha (petroleum), light - - Readily
arom.
zinc oxide - - Not readily
xylene - - Readily
4-methylpentan-2-one = - Readily
ethylbenzene - - Readily
12.3 Bioaccumulative potential
Product/ingredient name LogPow BCF Potential
solvent naphtha (petroleum), light arom. - 10 - 2500 high
zinc oxide 2.2 60960 high
xylene 3.12 8.1-259 low
4-methylpentan-2-one 1.31 2 low
copper pyrithione - 50 low
ethylbenzene 3.6 - low
9-octadecenoic acid (z)-compd. with (z)-n-9-octadecenyl- - 70.8 low
1,3-propanediamine
toluene 273 90 low

12.4 Mobility in soil

Soil/water partition coefficient
(Kac) :

Mobility :

No known data avaliable in our database.

No known data avaliable in our database.

12.5 Results of PBT and vPvB assessment
This mixture does not contain any substances that are assessed to be a PBT or a vPvB.

12.6 Other adverse effects
No known significant effects or critical hazards.

SECTION 13: Disposal considerations

13.1 Waste treatment methods

The generation of waste should be avoided or minimized wherever possible. Residues of the product is listed as hazardous waste. Dispose
of according to all state and local applicable regulations. Waste should not be disposed of untreated to the sewer unless fully compliant with
the requirements of all authorities with jurisdiction. Spillage, remains, discarded clothes and similar should be discarded in a fireproof
container.

European waste catalogue no. (EWC) is given below.

European waste catalogue (EWC) : 08 01 11*

Packaging

The generation of waste should be avoided or minimized wherever possible. Waste packaging should be recycled. Incineration or landfill
should only be considered when recycling is not feasible.

SECTION 14: Transport information

Transport may take place according to national regulation or ADR for transport by road, RID for transport by train, IMDG for transport by
sea, |ATA for transport by air.

14.1 14.2 14.3 14.4 145
UN no. Proper shipping name Transport hazard class(es) PG* Env* Additional information
ADR/RID UN2929 TOXIC LIQUID FLAMMABLE, 6.1 I Yes. The environmentally
Class ORGANIC, N.O.S. (Solvent naphtha 3 hazardous substance mark
(petroleum), light arom., copper (1) is not required when
oxide) transported in sizes of <5 L
or <5 kg.
Tunnel code (D/E)
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IMDG UN2929 TOXIC LIQUID FLAMMABLE, 6.1 Il Yes. The marine pollutant

Class ORGANIC, N.O.S. (Solvent naphtha 3 mark is not required
(petroleum), light arom., copper (l) when transported in
oxide). (copper (I) oxide) sizes of <5 L or <5 kg.

Emergency schedules
F-E, S-E

IATA UN2929 TOXIC LIQUID FLAMMABLE, 6.1 Il Yes. The environmentally
Class ORGANIC, N.O.S. (Solvent naphtha 3 hazardous substance mark
(petroleum), light arom., copper (l) may appear if required by

oxide) other transportation
regulations.

PG* : Packing group
Env.* : Environmental hazards

14.6 Special precautions for user

Transport within user’s premises: always transport in closed containers that are upright and secure. Ensure that persons transporting the
product know what to do in the event of an accident or spillage.

14.7 Transport in bulk according to Annex Il of MARPOL and the IBC Code
Not applicable.

SECTION 15: Regulatory information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture

EU Regulation (EC) No. 1907/2006 (REACH) Annex XIV - List of substances subject to authorization - Substances of very high concern
Annex XIV

None of the components are listed.

Substances of very high concern

None of the components are listed.

Annex XVI| - Restrictions on the manufacture, placing on the market and use of certain dangerous substances, mixtures and articles
Not applicable.

Other EU regulations

Seveso category This product is controlled under the Seveso Ill Directive.

Seveso category

P5c: Flammable liquids 2 and 3 not falling under P5a or P5b
E1: Hazardous to the aquatic environment - Acute 1 or Chronic 1

Biocidal Products Regulations
Restrictions on use. : Product is not intended for consumer use.
Directions for use and dose rate :  Spray or Roller application or brushing
Dose: See separate Product Data Sheet, Application instructions or label.

Additional information : (Product Type: 21 - Antifouling products) Liquid. Wear suitable protective clothing, gloves and eye/face
protection. In case of contact with eyes, rinse immediately with plenty of water. If swallowed, seek
medical advice immediately and show this container or label. This material and its container must be
disposed of as hazardous waste. Avoid release to the environment. Refer to special instructions/safety
data sheet.

International regulations
IMO Anti-fouling System Convention Compliant (AFS/CONF/26)

This product does not contain organotin compounds acting as biocides and complies with the International Convention on the Control of
Harmful Anti-fouling Systems on Ships as adopted by IMO October 2001 (IMO document AFS/CONF/26)

Product type : antifouling paint

Manufacturer : Hempel A/S

Product name and/or code : Hempel's Hard Racing TecCel 76880
7688010270

Colour : Gray

Note: This name is shown on the product container. All products in HEMPEL's containers carrying this name comply with the IMO
Convention (AFS/CONF/26).

Active ingredient(s) : copper (l) oxide 1317-39-1
copper pyrithione 14915-37-8
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SECTION 15: Regulatory information

15.2 Chemical Safety Assessment

This product contains substances for which Chemical Safety Assessments are still required.

SECTION 16: Other information

Abbreviations and acronyms :

Full text of abbreviated H statements :

Full text of classifications [CLP/GHS] :

ATE = Acute Toxicity Estimate

CLP = Classification, Labelling and Packaging Regulation [Regulation (EC) No. 1272/2008]
EUH statement = CLP-specific Hazard statement

RRN = REACH Registration Number

DNEL = Derived No Effect Level

PNEC = Predicted No Effect Concentration

H225
H226
H302
H304
H312
H315
H318
H319
H330
H331
H332
H335
H336
H361d
H373 (oral)
H373
H400
H410
H411

Acute Tox. 2, H330
Acute Tox. 3, H331
Acute Tox. 4, H302
Acute Tox. 4, H312
Acute Tox. 4, H332
Aquatic Acute 1,
H400

Aquatic Chronic 1,
H410

Aquatic Chronic 2,
H411

Asp. Tox. 1, H304
EUHO066

Eye Dam. 1, H318
Eye Irrit. 2, H319
Flam. Lig. 2, H225
Flam. Lig. 3, H226
Repr. 2, H361d
Skin Irrit. 2, H315
STOT RE 2, H373
(oral)

STOT RE 2, H373
STOT SE 3, H335

STOT SE 3, H336

Highly flammable liquid and vapor.

Flammable liquid and vapor.

Harmful if swallowed.

May be fatal if swallowed and enters airways.

Harmful in contact with skin.

Causes skin irritation.

Causes serious eye damage.

Causes serious eye irritation.

Fatal if inhaled.

Toxic if inhaled.

Harmful if inhaled.

May cause respiratory irritation.

May cause drowsiness or dizziness.

Suspected of damaging the unborn child.

May cause damage to organs through prolonged or repeated exposure if swallowed.
May cause damage to organs through prolonged or repeated exposure.
Very toxic to aquatic life.

Very toxic to aquatic life with long lasting effects.

Toxic to aquatic life with long lasting effects.

ACUTE TOXICITY (inhalation) - Category 2
ACUTE TOXICITY (inhalation) - Category 3
ACUTE TOXICITY (oral) - Category 4
ACUTE TOXICITY (dermal) - Category 4
ACUTE TOXICITY (inhalation) - Category 4
AQUATIC HAZARD (ACUTE) - Category 1

AQUATIC HAZARD (LONG-TERM) - Category 1
AQUATIC HAZARD (LONG-TERM) - Category 2

ASPIRATION HAZARD - Category 1

Repeated exposure may cause skin dryness or cracking.

SERIOUS EYE DAMAGE/ EYE IRRITATION - Category 1

SERIOUS EYE DAMAGE/ EYE IRRITATION - Category 2

FLAMMABLE LIQUIDS - Category 2

FLAMMABLE LIQUIDS - Category 3

TOXIC TO REPRODUCTION (Unborn child) - Category 2

SKIN CORROSION/IRRITATION - Category 2

SPECIFIC TARGET ORGAN TOXICITY (REPEATED EXPOSURE) (oral) -
Category 2

SPECIFIC TARGET ORGAN TOXICITY (REPEATED EXPOSURE) - Category 2
SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Respiratory tract
irritation) - Category 3

SPECIFIC TARGET ORGAN TOXICITY (SINGLE EXPOSURE) (Narcotic effects) -
Category 3

Procedure used to derive the classification according to Regulation (EC) No. 1272/2008 [CLP/GHS]

Classification

Justification

FLAMMABLE LIQUIDS - Category 3

ACUTE TOXICITY (inhalation) - Category 4

SERIOUS EYE DAMAGE/ EYE IRRITATION - Category 1
AQUATIC HAZARD (ACUTE) - Category 1

AQUATIC HAZARD (LONG-TERM) - Category 1

On basis of test data
Calculation method
Calculation method
Calculation method
Calculation method

Notice to reader

7 Indicates information that has changed from previously issued version.
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SECTION 16: Other information
The information contained in this safety data sheet is based on the present state of knowledge and EU and national legislation. It provides
guidance on health, safety and environmental aspects for handling the product in a safe way and should not be construed as any guarantee

of the technical preformance or suitability for particular applications.
It is always the duty of the user/employer to ascertain that the work is planned and carried out in accordance with the national regulations.
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