w— T&:xvohoﬂxé TXOAN FEWTEXVIKWV
][ HEWEMUTT]IHU Emotipwy Kot Alaxeiplong
Kunpou MepB&ANovTOC

Metamtoyaxi) owTpipn

BIOAITIOGOEIQXH AIBENZOGOEIO®AINIOY KAI
HHETPEAAIOY AIIO NEO AITIOMONQMENO XTEAEXOX
KLEBSIELLA SP. LAB

Pogaéra Kovetavrivov

Agpeoog, Marog 2017






TEXNOAOT'IKO ITANEIIXTHMIO KYITPOY

2XOAH I'EQTEXNIKQN EINIXTHMOQN KAI AIAXEIPIXHX
[TEPIBAAAONTOZX

TMHMA EIMIZXTHMHX KAI TEXNOAOT'TAX ITEPIBAAAONTOX

Metantuylokn oTpipn

BIOAIIO®EIQXH AIBENZOG®EIODAINIOY KAI
I[IETPEAAIOY AIIO NEO AIIOMONQMENO XTEAEXOX
KLEBSIELLA SP. LAB

me

Pagaérag Kovotavtivov

Agpecdg, Mawog 2017



"Evtomo éykpiong

Mertomtuylokn dotpipn

BuoamoOsicwon d1pevioderoparviov kon TeTpelaiov amd véo

amopovopnivo otéleyos Klebsiella sp. LAB

[Tapovoidotnke amd

Pagaéra Kovotavtivov

EmBrénov kabnynmg: lodvvng Bupidng

Ymoypaoen

Méhog emrpomng: Miyding Kovrtivog

Ymoypaen

Méhog emtponng: Kootag Avdpéov

Ymoypaoen

Teyvoloywuco avemotpuio Kompov

Agpecdg, Mawog 2017



[vevpoTika SworOpaTo,

Copyright © Papoaéra Kovotavtivov, 2017
Me gmevloén mavtog dwaidpatog. All rights reserved.

H éykpion g petamtuytokng owtpirg and 1o Tunuoe Emoetiung kot Teyvoloyiog
[Tep1Barrovtog tov Teyvoroyuko¥ Iavemotnuiov Kumpov dev vmodnAmdvel omapott)tmg

KOl 0TOd0Y1 TV ATOYEWDY TOL GLYYPAPEN EK LEPOVG TOL TUANATOG.



®a nBeha va gvyapiomom Bepud tov EmPrénovia Kabnynm Ap. Iodvvn Bupion, yo
mv ompn kot kKaBodnynon tov kaB’ OAN TNV OlUpKE OEKTEPOIMONG TNG
HETOTTTUYOKTG LoV dtotping. EmmAéov Tov uxapiotd yio TNV EUTIGTOGUV OV £0€1EE
610 TPOCOTO LoV péoa omd TNV avdbeon tov cvykekpluévov BEpaTog Kot Yoo TV
OWaKTIKN gumelpia Tov pov mpocépepe. 1dwntépeg gvyapiotiec Ba NBela va anevfHvem
omv dwoaktopikd eortntpro. Mapia [Idtosorov yoo v moidtiun Pondea g otnv
gpyaotnplokn ekmoévnon g epyocioc. H ovvepyosio pali g pov €dwoe v
SLVOTOTNTO VO OTOKTIO® YVAGELS GTOV EPYOCTNPLOKO TOUEN Ko GUVERUALE gvydpioTa
GTNV OAOKANP®OT] TNG EUTEPIAG AVTNG, KAPIGTOVTOS TNV EMOKOSOUNTIKY. AKOuUn Oa
NTOV TOPEAELYT] LOV VO LNV ELYOPICTIOM TO TPOCOTIKO NG etarpio Nortest, T0GO yia 10
evolwpépov mov €31y otV €pguva. oL OGO KOL YO TNV  TOPOYDPNCT TOV
EPYOCTNPLOKDV TOVG YOPWOV Yo OleCaymyn Telpapdtov. TEAEUOVOVTOS, EILOL EVYVOUOV
oe Olovg Ocovg pe ompiEav Gueca 1 EUUECH VO EKTANPAOCEO TOV GTOYO TNG
LETOTTUYLOKNG O0TPPrG OV KOl VO AVTILETORICM TIG TPOKANGELS TOV YEVVNOE 1) 106

aLTH.



HEPIAHYH

H mapovoca epyoacio ETKEVIPOVEL TO EVIOPEPOV TNG CGE IO YNUIKT] OVGI0 TOV OVIKEL
OTNV KATNYopio. T®V TOAVOPMUATIKOV ETEPOKVKMKOV evdcemv tov Bgiov (PASHS) kot
YPNOUOTOLEITAL GLYVE OG LOVTELD o€ peEAéTeG amobeimong, To dipeviobelopaivio (DBT).
H oavtipetomion mg ovykekpluévng ovciog kot OHOLEG NG, TpoTeiveTal va yivel pe

QVo1KEG neboddovg dmmg n Proomodeimon (BDS).

YKomdG TNG EPYACING NTOV 1 ATOUOVOGT] LLKPOOPYOVIGLOV Ot TEPPAALOVTIKA dEly AT
KoL 1 €0peST) TNG PEATIOTNG KOTTAPIKNG AVATTVEN TOL GE KOAMEPYELEG e OV TTNYN Ogiov
ko vBpoka to DBT. IMopdAinia, tpocdiopiotnke n péyiom mocodtnta DBT kot Ogiov
amd T0 METPEAO0 OV UTOPEl VO OMOOOUNGEL O HKPOOPYOVICUOS GE GUYKEKPLUEVO

YPOVIKO S1AGTN L.

Mo mv enitevén tov okomoh avToL aKoAlovONONnKe Sradkacio PIKPOPLOAOYIKNG
ATOUOVOONG KOl TAVTOTOINoNG Tov HIKpoPlakoy otedéyovs. llpaypatomomOnkov
TEWPALATO VYPOV KOAMEPYELOV, YOO TNV €MAOYT TOL PEATIGTOVL LUIKPOOPYOVIGHLOD
AVOUECSH GE TOAAOVG, LE TIG LETPNGELS VO AAUPAVOVTOL PACUATOPMTOUETPIKE. Me v
ypnon ¢ HPLC, npoéxkuye n petaforn g cvykévipwong tov DBT pe v népodo tov
xPOVOVL, TOpovciog TV UIKpoopyovicpuav. EmmpdcsOeta mapatnpndnke n mocootioia
petafoin tov BOgiov, mov onueimce o emheyBEviog UIKPOOPYOVIGHOG oE delypa

netpelaiov diesel, pe v Porbeia tov XRF.

To amoTeEAEGHOTO TOV TPOEKLYOV GO TNV OAOKANPMOT] TOL TEPOUOTIKOD HEPOVC,
£0e1av TG 0 PEATIOTOG UIKPOOPYOUVIGUOG oL omopovmdnke omd oeiypa agpdfiog
Aaomng, ivar otédeyog Tov Yévoug Klebsiella. O ev Adyo pikpoopyavicpog, 6ov apopd
v Proddonacn tov DBT mapovsioce olik| amopdkpuven avtov ce dtdotnuo 192
wpov pe apykn ovykévipwon DBT 540 mg/L. Xe netpelaiov diesel 0.206% S «.j,

pelwoe v meplekTikOTN T, TOL Oetypartog o€ Oeio xkatd 10,19% oe dtdotpa 144 opov.

AgEerg khewnd: dipeviobeiopaivio, Proamobeimon, Klebsiella sp, Oeio, metpéraio.
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ABSTRACT

This thesis focuses on dibenzothiophene (DBT), a chemical substance that belongs to the
category of polycyclic aromatic sulfur heterocycles (PASHSs) and is often used as a model
compound for desulfurization studies. The pollution caused by DBT and other similar
substances is proposed to be achieved by using physical methods, such as
biodesulfurization (BDS).

The purpose of this paper is the isolation of a microorganism from environmental samples
and finding the optimum cell growth in DBT cultures, as sulfur and carbon sources.
Furthermore, the process of DBT and sulfur in the diesel oil biodegradation was
investigated and the maximum quantity that can be departed by the microorganisms in a

given period of time was determined as part of this thesis.

In order to achieve the isolation of the microorganism, a procedure was followed that is
based on various microbiological processes followed by the identification of the strain.
Liquid cultures experiments were conducted to select optimal microorganism by many,
with measurements being spectrophotometrically. The decay time was studied using the
HPLC, which showed a variation in the concentration of DBT by the isolated
microorganisms over time. Additionally, the percent changes in sulfur observed by the

selected microorganism in a sample of petroleum oil with XRF was observed.

The results obtained after the completion of the experimental part of this thesis have
shown that the optimal isolated microorganism from aerobic sludge, is a strain of the
genus Klebsiella. This specific microorganism, regarding DBT biodegradation, showed
total removal of DBT over 144 hours, with initial concentration of DBT in 540 mg/L.
Also, it was observed that the reduction of sulfur in diesel oil from the microorganism at
a rate of 10.19% over 144 hours.

Keywords: dibenzothiophene, biodesulfurization, Klebsiella sp, sulfur, petroleum oil.
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