TexXvoAOY1KO ‘ TX0AR FEWTEXVIKGOV

L
IMavemotnpo EmotHpwV Kat Alayeiptong
Kunpou NepiBallovrog

IItoyexn gpyoacia,

ENIEZEEPT'AXIA AITOBAHTOY BILGE ME THN
TEXNIKH HAEKTPOKPOKIAQXHX

MAPIA ®YAAKTOY

Agpecsdg, Mdiog 2021






TEXNOAOT'IKO ITANEIIXTHMIO KYIIPOY

YXXOAH I'EQTEXNIKQN EIIXTHMQN KAI AIAXEIPHXHX
I[TEPIBAAAONTOX

TMHMA XHMIKHX MHXANIKHX

[Truyoxn epyocio

EINEEEPT'AZIA ATIOBAHTOY BILGE ME THN TEXNIKH
HAEKTPOKPOKIAQXHX

Mopio GvAaxtol

Emprénov Kabnynmc:

Enikovpog Kabnyntmg Iodvvng Bupiong

Agpecsoc, Mdaiog 2021



Ivevpotika SwkoropoTo,
Copyright © Mapio ®vAiaxtov, 2021

Me gmevloén mavtog dwaidpatog. All rights reserved.

H éykpion g mtoypoxng epyaciog omd 1o Tuquo Xnuikng Mnyovikng tov
Teyxvoroywov Iavemotnuiov KOmpov dev vmodnAdVEL amapoiTiT®S Kol amodoyn Tov

ATOYEDV TOL GLYYPAPEN EK LEPOLG TOL Tunpatog.



Avayvopicelg

H mapovca ntoylokn epyacio pe titho «EneEepyacio Anopantov Bilge pe v Teyvikn
HAextpokpokidomong» ekmoviOnke oto Epyoaoctmpio Ilepiporioviiking Mnyovikng tov
Tunpotog Xnuikov Mnyovikdv tov Teyvoloyikov Ilavemompiov Kdmpov, kot otnyv
Epsgovnrikn  Movada  Navodounuéveov  Zvotpdtov  YAkov tov  Tunupatog
Mnyavordyov Mnyovikedv kot Mnyavikng Emotiung YAwaov tov Teyvoioyucon
[Tavemomuiov Kompov. H exkmovnon g mruylokng epyociog €ywve oto mAaiclo
ovvepyaoiog pe v etopeio Ecofuel (Cyprus) Itd kot to Metadidaxtopikd Ipdypappa
otov moAova Agipopo Xvommua ETAK pe titho «Design of Electrodes for
Bio/Chemo/Electro-Treatment of Bilge Wastewater». To 'Epyo POST-DOC/0718/0213
ocvyypnuatodoteitan and to Evpomaikd Taueio Ilepipeperokng Avamtvéng kot tnv

Kvmploxn Anpokpatio péow tov [dpvpatog Epgvvag kot Koawvotopiog.



Evyaprotieg

®a Nbeha va gvyopionom Wwitepa tov emiPrénovia Emikovpo Kabnynt Iwdvvn
Bupidn, vy v avédBeon g cvykekpluéving epyaciog oAAd Kol yoo TNV oUEPIOTN

Bonbeila kKot cLUTAPASTOCT TOV OV £JEIEE KATA TN SLAPKELL TNG,.

Eniong 0o n0ela va evyapiotiowm 10 Mdapio Kovotoaviivov Metadidaktoptkd epguvntn
tov Teyvoroykov Ilavemomuiov Kodmpov, yw 1 Pondeid tov koatd ) OSdpkein

Oe&aymyNg TV TEWPAUATOV Kol EPUNVELN TOV UTOTEAEGUATOV.

®oa Mfela emiong va evyoploTHo® OAOVC TOVG YTOYNPLovg ASAKTOPES Kot
Mertantoyliakovg Portntéc tov Epyaompiov IMepiforriovtikng Mnyoviking yio
Bonbetd tovg kKo TV vrooTPIEN Tovg KB OAN TN O1dpPKELD TOPAUOVIG LOV GTO
TOPOATAVE® EPYOACTIPLO.

Evyopotion emiong tovg epesuvntég g Epsvvnrikng Movadog Navodounpévev
Zvotuatov YAIKOV yuoo v moAvtiun PBonbeio toug oto meEpopatikd HEPOG TG

TTUYLOKNG EPYOCLOG.

Téhog, Ba MBela va evYOPIGTNC® KOl TNV OIKOYEVELD WOV 1) OTOid N(TAV GLVEXDS dimAa

LoV G€ OAO QVTO TO SLAGTILA TOV GTOLIMV LOV KOl TNV VIOLOVY| TOV LoV £J€1EaV.



ITEPIAHYH

2T OLYKEKPWEVT  OMAMUATIKY]  gpyocio. 1 TeQVOAOYio MAEKTPOKPOKIdMONG
YPNOUOTOONKE EMTVYDG Y10 TN EMEEEPYAGIO PLOIKMY AvpdT®V cevivovepov (Bilge)
KOl OTNV OTOUAKPUVOT HKPOV KOAOEWOV COUATIOIMV amd ovTd, AOY® KPoKid®OoNG
Kol Katokphuviong tovs. H mAektpokpokidworn amottel ™ ypnon mMAeKTpodiov
euPanticpévav péca 6to VYO AmdPANTO, Kol ETTALOV TPOPOSOTIKO pedaTos. Me v
EPOPLOYN NAEKTPIKOL peOUOTOC HECH GTO GUGTNUA, Synpatilovtal 1oyvpd 0EedMTIKA
ototyeio (KOTOVTOL WHETAAAOV), TO OMOlo GAANAETIOPOVV KOl OTOUAKPOLVOLV TOLG

pOTTOVLC.

Avm N peAé emkevIp®ONKE GTN GVYKPION TNG AMOTEAECUATIKOTNTOS TOV AAOVULVIOV
(Al) kot Tov cnpov (Fe) mg nhektpoddia, doTe va pelwBodv ot pHToL EVIOS TV VYPOV
AMOPANTOV GEVTIVOVEPOL KOTA TN JlbpKeELn TNG NAEKTpOoKpoKidwong. EmmAéov, yivetou
oLYKPLION ATOJ00NG TG EMPAVELNG TOL VAIKOL MAeKTpodiov, aAralovtag to péyebog
mg  eupamtiopévng  emedvelng TtV NAektpodiov, Pacicpévolr 6 dVO  TOTOVLG
SUOPPmOoNG NAEKTPOSi®V (2-nAekTpoddia Kot 4-niektpddia) avtictoya. H évtaon tov
PEVUOTOC KO TO YOPAKTNPLOTIKE ynukd kot euotkd peyédn (COD, pH ko petproelg
AyOYLOTNTAG) XPNCLOTOMNONKOV Y10 VL TOV TPOGOI0PIoUO TNG amddoon enesepyaciog
cevivovepov Ta kpokidmtikd mov Pacilovtor oe petadikd otoryeio (Gvodo) £dpacav
AMOTEAECUATIKE OTn peimon tovg ynuikov amattovpevov ofvydvov (COD) kot g
BorotnrTag Tov emeEepyacuévou cevivovepov. H amopdkpuvon twv otepedv puTtmV
ocuvdébnke emiong pe v mopaywyn QLGOAIB®Y VOPoyOvov mov Bo umopovcoav vo
TEPLYPAPOVY MG EVO TAEOVEKTNA TG TEYVIKNG. Eva and ta kavotdpo otoryeio avtg
NG HeAétng oyetiletal pe ) (pNon TS NAEKTPOKPOKIdMONG Yo emeepyacio GUGIKOV
AUATOV GEVTIVOVEPOVL, GE OvTiOEon LE TPONYOVUEVEG UEAETEC TTOV YPMNOLUOTOINCOV

ouvheTIKA ADpOTOL.

AgEerg khewrd: Hiextpoxpokidmaon, puowkd Aopata Bilge, Xnuud Araitodpevo

O&vyovo.

Vi



Vii



ABSTRACT

This study aimed to use Electrocoagulation technology for the treatment of real Bilge
wastewater to remove the suspended colloidal particles from the liquid effluent. The
electrocoagulation has successfully removed the pollutant due to coagulation,
flocculation and precipitation processes. Electrocoagulation requires the use of
electrodes immersed in the liquid waste and additionally power supply. With the
application of electricity inside the system, strong oxidizing species (metal cations) are

formed, interacting and removing the pollutants.

This study focused on comparing the effectiveness of aluminium (Al) and iron (Fe) as
electrodes to remove the oily particles from the liquid Bilge waste during
electrocoagulation. In addition, the effect of the effective area of the electrode materials
is compared. This was achieved by changing the number of the electrodes that
immersed within the solution, based on two types of electrode configurations (2-
electrodes and 4-electrodes), respectively. Chemical and physical characteristics (COD,
pH, and conductivity measurements) were used to evaluate the treatment efficiency of
Bilge wastewater. Metal-based coagulants (from anode) effectively reduced the
chemical oxygen demand (COD) and the turbidity of the treated Bilge wastewater. The
Removal of solid contaminants was also associated with the production of hydrogen
bubbles which could be described as an advantage of the technique. One of the
innovations in this study is related to the use of Electrocoagulation for the treatment of

real Bilge wastewater, in contrast to previous studies that used synthetic wastewater.

Keywords: Electrocoagulation, Bilge water, COD.
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