INEPIAHYH

YKOmOC NG epyociog MTOV 1 OMOUAKPVVOT E€VOOKPIVIKOV Ol0TOPOKTOV Oomd VvePd UE
QOTOKATAAVON TOL 0&EWiov Tov Titaviov (Titdvia). Ot ovoieg mov peAetnOnkav eivol
parachlorophenol, 2,4-dichlorophenol, 2,3,4-trichlorophenol, ethinyl estradiol, 17 estradiol,
estrone, bishepnol A, carbamazepine, iminostilbene, stanolone, androsterone, triclosan,
norethindrone ko 2,4-d-t-butylphenol. H pébodog pmtokatdivong tov ovcldv, e o&ediov
™G TIToviog, oKOTEVE GTN OGO KAAVTEPT] TPOCOUOIMOT HE TIC GLVONKEC TOL ETIKPOTOVV GE
éva otabpd emelepyaciog Avpdtov. I'a 1o Adyo avtd, ot ovcieg dev POTOKATAAYONKAY
Eexwplotd, oAl OAec poall o éva pelypo Kol 6€ GUYKEVIPMOOELS TOL GLVOAVTIOVUVTOL GTO
nepPaAlov, ot omoieg emAéynkay petd and PiPAOYpaQIKy £pELVA Y1 TIG GLYKEVIPDGELS TMOV
ovocl®V Tov  @tdvouv o otabuovg emefepyasiog  Avpdtov. H o potoxatdivon
TPOYUATOTOMONKE G€ KLAVOPIKO avTdpacTipa KaTm amd T enidpacn UVA axtivoBoiriog
(Mpmo tomov PL, amd v Philips) pe ovykévipwon titdvieg 0,5 g/L. H pébodog mov
aKoAovONONKe NTOV TPOGHNKN TOL KATOADTN GE UEIYHO TOV EVOOKPIVIKOV S1OTOPAKTMOV KOl
avapovy 30 AenT®V GTO OKOTASL, Y10 LIOAOYIGUO TNG TPOGPOPNGNG TWV OLGLDV GTOV
KOTaAOTN. X1 ouvéxeld 1o OdAvpo eKTIBOTOV o LIEPL®ON akTivoPoAiior kol yivovtav
derypotoAnyieg otoug akdiovBovg ypdvovg 30, 60, 120, 180, 240, 360 kot 720 Aemtd.
AxoroVO®G yvoTav pikpoekybALoT TV ovcdv pe tva SPME kot etcaymyn tng tvag og aéprlo
YpoUATOYPApo pacpatopeTpiog nalos (GC-MS) yio do®pioo Kot aviyveusT TV OVGLMV.
H mocotikonoinon towv ovcidv £ywve pe tn ypnon Kopmviov Babpovounons. H pébodog rav

OPKETA OITOOOTIKT 0POoV Ta Opta aviyvevong T®v ovctwv Nrav amd 0,0128 uéypt 0,9189 ng/L.

[MopatmpnOnke apketd ynin mpoopoOENon KATOIWV OVGIOV GTOV KOTAAVTN (OAMKO €0pog
npoopopnong: 1,20% - 87,10%) mov pmopel va opeihetar otn oyetikd pHeydAn cuykévipmon
TOV GE OYEOM UE TIG OCLYKEVIPOGES TV ovoltwv (€1 TdEeg peyéBovg). O mepiocdTeEPEg
ovcieg amopaxkpuvOnkav oe peydho mocootd (66,57% - 98,98%), evd pepikég
amopakpHvOnkay mépa tov oplov aviyvevong g peBodov. Io tic ovoieg triclosan,
norethindrone, 2,4-d-t-butylphenol, stanolone kot androsterone dev ftav dvvaty N e€oywyn
amoteleoudTov S0TL pe ™ MEBOdOo oavtny dev MrTav duvaTn M CMOOTY HETPNOY TNG
OLYKEVTPMONG TOVG OTIG O18popeg OTIYUES OstypotoAnyiag, Thavov Adym TEPLOPICUDV TNG

AVOALTIKNG HEBOOOV (aVETOPKNG TPOGPOPNON/EKPOPNGT TV OLGLOY amd TNV tvar).



ABSTRACT

The purpose of the study was the removal of endocrine disrupters from treated wastewater with
titanium dioxide (titania) photocatalysis. The compounds studied were parachlorophenol, 2.4-
dichlorophenol, 2.,3.,4-Trichlorophenol, ethinyl estradiol, 17 estradiol, estrone, bishepnol A,
carbamazepine, iminostilbene, stanolone, androsterone, triclosan, norethindrone «ot 2,4-d-t-
butylphenol. The objective of the study was to identify the optimum experimental conditions for
maximum contaminant removal in treated wastewater sample. The study intended in the better
simulation with the conditions in a water treatment plant. For this reason, the substances were not
treated separately, but in a mixture, the starting concentrations were based on the concentrations of
substances detected in water treatment plants. Photocatalysis experiment were conducted in a
cylindrical reactor under the effect of UVA radiation (LP lamp, by Philips) at a concentration of titania
0,5 g/L. The procedure followed, was addition of the catalyst in the mixture of endocrine disrupters
and waiting for 30 minutes in the dark, for the calculation of the amount of substances adsorbed to the
catalyst. The solution was then exposed to ultraviolet radiation and was sampled at the following
times 30, 60, 120, 180, 240, 360 and 720 minutes of radiation. After was, microextraction of the
substances with SPME fiber and introducing the fiber into a gas chromatograph mass spectrometry
(GC-MYS) for separation and detection of substances took place. The method followed was quite
efficient since the substances were separated, the detection limits of the substances were 0,0128 to

0,9189 pg/L and quantification 0,0641 to 1,9147 pg/L.

Some of the substances experienced high adsorption in the catalyst (overall percentage of adsorption:
1,20% - 87,10%). The difference in adsorption are based on the charge and the size of the substances,
the pore size of the catalyst and its relatively high concentration compared with the concentrations of
substances (six orders of magnitude). Most of the endocrine disrupters were removed in large
proportion (66,57% - 98,98%), while some were removed beyond the method detection limit. Natural
hormones were completely removed except of estradiol that its concentration was increased as it is
product of oxidation of 17p estradiol. The chlorophenols removed successfully, as well as the
pharmaceuticals compounds. The results on the photocatalytic degradation of the endocrine disrupters
triclosan, norethindrone, 2,4-dt-butylphenol, stanolone and androsterone were inconclusive, possibly
due to analytical limitations (inadequate adsorption/desorption of the compounds from the fiber) that

resulted in false measurements at the selected sampling events.
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