YHUBEP3UTET Y HOBOM CAAY OBPA3AIL 6.
DAKYJITET TEXHUYKHNX HAYKA

MN3BEHITAJ O OHEHU JOKTOPCKE JTUCEPTALINJE
-00aBe3HA Ca/IpKMHA- CBaKa PyOpHUKa Mopa OUTH NOIyHeHa
(cBM momany ynucyjy ce y oaroapajyhy pyOpuKy, a Ha3uB U MeCTO pyOpHKe He MOTY CE MEHhaTH
W M30CTABUTH )

1 MOJAIIM O KOMHCHUIHN

1. JlaTy™m u opraH Koju jeé IMEHOBaO KOMHUCH]Y

28.04.2016. (pememe Op. 012-72/37-2012), Jlekan Dakynrera TeXHUYKHX Hayka y HoBom
Cany Ha npemior HacrapHo-Hay4HOT Beha 1 MaTH9HE KaTenpe

2. CacrtaB KOMHCHjEe Ca Ha3HaKOM MMEHa M INpEe3MMEHa CBAaKOI 4YjaHa, 3Bama, Ha3MBa yXXe HaydHe
obJiacTu 3a Kojy je u3abpaH y 3Bame, 1aTyma u30opa y 3Bambe U Ha3uB (aKysTeTa, yCTaHOBE Y K0jOj
j€ WiIaH KOMHCH]j€e 3al0CIICH:

1. Hp Hparossy6 HopakoBuh, pemoBHm mpodecop, yHO ['paduuko HHKEHEPCTBO,
10.02.2011. rox., YauBep3urer y HoBom Cany, ®Pakynrer TeXHWYKHX Hayka, HoBm
Can, mpenceHuK;

2. Jp boxo [lanmanuja, pemoBHH Tpodecop, YHO XeMHjcKa TeXHOJOTHja W 3allTHTa
okoymHe, 18.03.1996. ron., Yuusep3uter y HoBom Cany, [IpupomHo-mMareMaTnaku
tdaxynret, HoBu Can, unan;

3. [p Jenena Tpuukoruh, Banpenuu npodecop, yno dusuuka xemuja, 01.02.2015. rog,.,
VYuusepsurer y HoBom Cany, [Ipupoano-marematnuku dakynrer, Hou Can, wian;

4. Hp Mimanen Cranumh, moment, yHo I'paduuke texnomoruje, 07.04.2016. rom.,
VYuusepsuret y bawoj Jlynu, TexHonomku paxynrer, bama Jlyka, uian;

5. Jlp Mussana llpuna, Banpensu npodecop, yHo ['paduuko nmxemepctso, 01.12.2014.
rox., YauBep3uteT y HoBom Cany, @akynrer TexHnukux Hayka, Hosu Cax, MeHTOD.

II TOJAIHN O KAHJIMUIATY

1. Vwme, nMe jeTHOT pOUTEIhA, TIPE3UME:
Cagka, 31paBko, AnamoBuh

2. Jlatrym polema, OIMIITHHA, TpiKaBa:
31.03.1976., HoBu Can, Perryonuka CpOuja

3. Ha3zuB dakynrera, Ha3uB CTYIMjCKOT IporpaMa AWIUIOMCKHX aKaJeMCKHX CTyIHja — MacTep H
CTEUCHH CTPYYHH HA3UB

VYuusepsurer y Hoeom Cany, [Ipuponno-maremarndku ¢axynrer, JlenapTMan 3a XeMujy,
JunnoMupanu xeMuuap

4. TonmuHa ynmca Ha JOKTOPCKE CTyAHj€ M HA3UB CTYAUjCKOT IIPOrpaMa JOKTOPCKHX CTyIuja

Tema mokropcke aucepranyje je mpuxBahena 25.09.2012. rogune, pememne Op. 04-29/11 on
26.09.2012. rogune




5. Ha3us ¢axynrera, Ha3UB Marucrapcke Tese, HayuHa o0iacT u 1atym ogopaHe:

[puponno-marematnuku Qakynrer Hou Cax, JlemaptmaH 3a Xemujy, OHOXeMHUjy H
3allTUTY XKUBOTHE cpeaune, ,,FTIR crnekrpockoncko ucnutuBawe N-H O BomoHuune Beze N-
UKI0ATIKUIOeH3aMu1a ca eTpuma’, Xemuja, yHo ®usnuka xemuja, 04.10.2010. rox.

6. Hayuna obnacT u3 Koje je CTe4eHO aKaJIeMCKO 3Bambe MarucTpa Hayka:

Xemwuja, yHo Ouznuka xemuja

III HACJIOB JOKTOPCKE JUCEPTAIIMJE:

EnexkTpokoaryiandoHd U aJCOPIIHOHK TpeTMaHu ediyeHata y rpaduykuM mporecuMa
odcer mramme

IV IPEIVIEJ JOKTOPCKE JUCEPTALINJE:
HagecTr Kkpartak caaprkaj ca Ha3HaKoM Opoja cTpaHa, IOoTJIaBJba, CIIMKA, IIeMa, TpaduKOHa U CIL.

Hokropcka muceptauyja ,,EnekTpoxoarynaldoHl W aJCOpPIIHOHN TpeTMaHu eduryeHara y
rpaduykuM mporecuma odecer mramne mp Caske ApmamoBuh, obmma je 252 crtpana (237
HYMEpPHCAHWX) U canpku: 39 ciuka, 73 tadene n 350 nmurepaTypHUX HaBOA.

Jucepatimja je opraHu30BaHa y JIeceT NorJaBiba:
YBog
Crame y 00acTuMa HCTPaXKUBamba
[Mpeamer u mpobieM UCTPAKUBAKHA
[lub ucTpakuBama U HayYHE XUIOTE3e
Merto/0510THja HCTPaKUBAbHa
Pesynratu u nuckycuja
3aKkJbyuIu

JIureparypa

A S T O I o

[Ipuno3u

10. buorpadwuja ca 6ubnuorpadujom

\4 BPEJHOBAIGE HOJEJUHUX JTEJIOBA TOKTOPCKE JIUCEPTAIIMJE:

Jucepraiuja caipkKd CBe pEJCBaHTHE IIeJMHE Koje Tpeba Ja cajpKu JOKTOpPCKa
UCEepTaInja.

Hacnor nucepraiiyje je jacHo GopMyucal ¥ y MOTIYHOCTH yKa3yje Ha calpikaj paja.

[ornaemme YBOJ/l naje OoCBPT Ha TEMAaTHKYy HMCTPaXWMBaka U CIEMEHTAPHE TCOPH]CKE
OCHOBE HEOITXOJHE 3a pa3yMeBame IpenMeTa, nmpodieMa W 3Hauaja UCTPaKHBama JIOKTOPCKE
TUCEpTaIHje.

[ornaeme CTAE YV OBJIACTUMA UCTPAXKUMBABA mnpe3eHTyje akTyelaHO CTambe y
cnenehinm obnactuma: 1) odcer TeXHHMKa IITaMIe ca AKIEHTOM Ha EKOJIOUIKH acleKT CaMor
MIPOM3BOIHOT TIporieca U eduryeHTe Koju ce GopMupajy y Mpou3BOAHHM (ha3ama mporeca u 2)
TpeTMaHWMa WHIYCTPHUjCKUX OTHAJHUX BOJA Ca JIETaJbHOM aHAM30M EJIEKTPOKOAryJalHoHo/
¢oTaMoHOr TpeTMaHa, aACOPIIMOHOT TpeTMaHa, KOMOHWHAIMje eJIeKTPOKOAaryIaluoHo/
(hbITOTaMOHOT M aICOPIIMOHOT TPETMaHa, Ka0 W COTUAN(PUKAINOHO/CTAOMIN3aIIHOHOT TPEeTMaHa




MyJba Kao 4BpCTOTr ornana. [Ipermen akTyemHHX HCTpaKMBamba CIPOBEACH je M3 JOCTYIHHX
JUTEpaTypHUX HW3BOpa Ol 3Hayaja 3a AeduHHCAamE NpeAMeTa W IHJba paja M IOCTaBKe
METOZO0JIOTHje UCTPaKMBarba. MaTepuja y MoriaBjby U3JI0KeHa je CHCTEMAaTH4HO U IPETJIEeIHO.

[ornaemwe [IPEAMET U ITPOBJIEM UCTPAXKMBABA KOHIM3HO ASPUHMIIE PEAMET U
WCTpaXKMBarma JUCEpTalldje Ha OCHOBY aHallU3¢ M CHUHTE3¢ MPETXOJHUX HCTPAKUBAKba U3
poOJIeMaTHKe  eNeKTPOKOAryJIallioHO/(QIOTAIIMOHOT, aICOPIIMOHOT W COMUAU(DUKAIIOHO/
cTabmm3anoHor TpetMaHa. Takohe cy jacHO nedwHHCAHHW KOpamu y pelraBamy Ipodiema
HCTpaXKUBakba.

Hornasme LIWJb NICTPAXKNBABA U HAYUHE XUIIOTE3E nedununie ocHOBHU 1T
HCTpakKMBama: pa3Boj eUKacHOT Mojena TpeTMaHa ediyeHara W3 rpadudkux mporeca odcer
mITamie pajay Jo0Hjama MPou3BoJia ca MUHUMH3HPAHHUM IITETHUM e(DeKTOM Ha KHBOTHY U PagHy
CpeIMHy MPHMEHOM EJICKTPOKOATYJIAI[MOHO/(IIOTAIIMOHOT, aJACOPIIMOHUX ¥ COJUIU(PHUKAIIO/
cTabmnm3anMoHNX TpeTMaHa. Ha OCHOBy mmiba HUCTpaxkuBama JeUHHCAHW Cy HEOIXOIHHU
MTOANMJBEBH Kao M OAroBapajyhe HaydHe XUIOTE3E.

[ormasse METOAOJIOTUIJA UCTPAXUBAIA o0yxBara miaH HCTpa)XHBamba
JHcepTalyje ca JeTabHOM: KapaKTepHU3aldjoM MaTepHjajia M ONMMCOM MallnHa odceT IuTamre,
KapakTepU3alKjoM MaTepujana, OIMCOM amapaType, AaHAIWTHYKAX METOAa M Ipolexypa
NPUMEHECHUX — €JIEKTPOKOaryJalioHO/(GIOTAllMOHOT, aJCOPHIMOHUX M  CONUIU(PUKAIIMOHO/
CTaOMIIN3AIMOHIX TPETMaHa.

ITormaBse PE3YJITATU U JIUCKYCHUJA je momesseHO Ha ABa nema. Y TMPBOM JENy CY
WHTEPIIPETUPAaHU PE3yNITATH TPETMaHa OTMAJHOT pa3BHjaya, JOK Cy y APYIOM JAeiy NpuKazaHH
pe3yNTaTH TpeTMaHa OTHaJHOT CPEACTBA 3a BIaXKeme. Pe3ynraru cy y ckiamy ca MmocTaB/beHHM
IUJBEBUMA M Y TIOTIYHOCTH OJrOBapajy METOJIOJNOIIKOM AaCHeKTy UCTPAKHBaHka JHUCEpTAIlHje.
Pesynratu uctpakuBarma MPE3CHTOBAHU CY jaCHO, ca rpadUuKUM MpUKa3uMa U YIOTHYHEHH Y
LEJIOCTH ca pe3yiTaTHMa KOju Cy TPEACTaBJbeHH y MPWIOTY Aucepranuje. Pezynrare mpatu
JIMCKYCHja KOja je aJeKBaTHO CTPYKTyHpaHa U Jaje MperieaHy aHanuszy pesynrara. [IpumermeHa
CTAaTUCTHYKA aHAJIM3a OJ[3MBa TOBPIIUHE j€ aIeKBaTHO IPeACTaB/beHa Kpo3 Tabene u rpadudake
nprkasze. Y OKBUPY TOTJIaBJba MPEACTABIbEH j€ U HAYYHU JONPUHOC UCTPAKUBAkHa U MOTYHiHOCT
npuMeHe y mnpakcu. [Ipukazane cy MoryhHOCTHM HWMIUIEMEHTaIMje JOOHMjeHUX pe3yiTara
UCTPaKUBaha y MPOU3BOIHUM MpollecuMa rpaduike Mpou3BOAmke AeHUHUCAKHEM MHIOT Mojiea
WHAYCTPUJCKOI  TOCTpOjema 3a KOMOMHOBAaHU  €JICKTPOKOAryJallMOHO/(IIOTAllMOHK U
aJICOPIIIMOHKA TpenTpeTMaH ediayeHata odceT mTamie Npe HUXOBOT HCIYIITamka y jaBHY
KaHaJ3aIujy.

[TormaBsbe 3AKJBYUAK cymmpa pasmarpama Be3aHa 3a €(UKACHOCT TPUMEHCHUX
TpeTMaHa 3a 0e30efHO ojJarame eduiyeHara oceT ITamie y jaBHU KaHAIM3AIMOHH CHUCTEM.
3akJpydIy cy jacHO Ne(h)MHUCAHM U TIOBE3aHU Ca IIMJBEM Pajia U MOCTABJHEHUM XUTIOTE3aMa.

ITormaBme JIMTEPATYPA canpxu 3HawajaH Opoj JTUTEpAaTypHHX HaBOJAa W3 00JACTH
HCTpaXxkMBamba JUCepTallrje.

[ornasmwe [TPUJIO3U caapxu ocam uenuna. Tabene y [Ipunosuma III u IV oxHoce ce Ha
eJIeKTPOKOaryIauuono/paorannonn TpeTMaH edayeHara odcer mramme npu onapeheHum
OmepaTHBHUM mapaMerpuma. Tabeme y IlpmmosmmMa V u VI ogHoce ce Ha KHHETHKY
eJIEKTPOKOAryIalloHO/(hI0TalMOHOT TpeTMaHa eduryeHata odeet mramie. Tabene y [Tpunozuma
VII u VIII omHoce ce Ha KBaNMTATUBHY KapaKTepH3alHjy opraHckor onrtepehema eduryeHara
oceT ImTaMmIle Iocle eIeKTpOoKoaryiaruono/gmoTanuonor TperMaHa. HapemeHe Tabene cy
cacraBHu xaenoBu mnornasiba PE3YJIITATU W JUCKYCUIA, ymMe je TOCTHTHYT jacaH H
KpeaTuBaH MPUKa3 KOMIUIEKCHUX M XETePOreHUX pe3yliTara JOKTOPCKe AucepTauyje.




Ha xpajy nucepraiyje je npencraBbeHa Ouorpaduja ca CIMCKOM pajioBa KaHauaTa.

Komucuja cmatpa na cy CTPYKTypaJHU [€JIOBH JOKTOPCKE JAMCEpTaluje KOPEKTHO
HaIMCaHM, a EKCIIEPUMEHTAHH PE3YJITAaTH JOTUYHO JUCKYTOBAaHH U oOpaleHu.

VI CIIUCAK HAYYHUX U CTPYYHUX PAJJOBA KOJU CY OBJAB/JBEHU WJIHN
IMPUXBAREHU 3A OBJAB/BUBAIBE HA OCHOB PE3YJIITATA HCTPAXKHUBAIBA Y
OKBHPY PAJIA HA JOKTOPCKOJ JUCEPTALIUJHN

TakcaTWBHO HAaBECTH HAa3WBE pajoBa, IJie U Kajxa cy oOjaBjbeHH. [IpBO HaBEeCTH HajMamkbe jelAaH paj
o0jaBibeH wim npuxsaheH 3a o0jaBipMBame y yaconucy ca ISI ymucre oHOCHO ca JMCTe MUHHCTapcTBa
HaJJIOKHOT 32 HayKy Kajga Ccy y IHTalby IPYIITBEHO-XYMaHHCTHYKE HAayKe WIIM pPaJoBe KOjH MOTY
3aMeHHTH OBaj ycioB no 01.jamyapa 2012. rogune. Y ciydajy pamoBa npuxBalieHHX 3a 00jaBJbHBambe,
TaKCaTHBHO HaBECTH Ha3MBE PajJoBa, I/ie U Kaja he OuT 00jaB/beHHHU MPUIIOKUTH MTOTBPAY O TOME.

Pan y BpxyHckoM Mehynapoanom gaconucy (M21)

1. Adamovi¢ S., Prica M., Dalmacija B., Rapaji¢ S., Novakovi¢ D., Pavlovi¢ 7., Maleti¢ S.:
Feasibility of electrocoagulation/flotation treatment of waste offset printing developer based on
the response surface analysis, Arabian Journal of Chemistry, 2016, Vol. 9, No 1, pp. 152-162,
ISSN 1878-5352.

2. Prica M., Adamovi¢ S., Dalmacija B., Raji¢ Lj., Trickovi¢ J., Rapaji¢ S., Beceli¢-Tomin M.:
The Electrocoagulation/Flotation Study: The Removal of Heavy Metals from the Waste Fountain
Solution, Process Safety and Environmental Protection, 2015, Vol. 94, pp. 262-273, ISSN 0957-
5820.

Caonmreme ca MehyHapoIHOT cKyna mramMnado y neannu (M33)

1. Adamovi¢ S., Raji¢ Lj., Prica M. MiloSevic R., Puskarevi¢ 1., Zori¢ V.
Electrocoagulation/Electroflotation Treatment of Offset Printing Developers, 6. International
Symposium on Graphic Engineering and Design, GRID, Novi Sad: Faculty of Technical
Sciences, Department of Graphic Engineering and Desing, Novi Sad, 15-16 Novembar, 2012, pp.
293-297, ISBN 978-86-7892-457-6.

2. Adamovié¢ S., Prica M., Dalmacija B., Raji¢ Lj., Adamovi¢ D.: Removal of Copper lons
Present in Waste Offset Printing Developer by Electrocoagulation—Electroflotation Process, 11.
Seminar in Graphic Arts, Pardubice: University of Pardubice, Faculty of Chemical Technology
Department of Graphic Arts and Photophysics, 17-18 Jun, 2013, pp. 97-101.

3. Adamovi¢ S., Prica M., Adamovi¢ D., Raji¢ Lj., Dalmacija B.: The Influence of Aluminum
and Iron Electrodes on Deposition of Organic Substances from the Waste Developer By
Electrocoagulation, 19. International Symposium in the field of pulp, paper, packaging and
graphics, Zlatibor: TehnoloSkometalurski fakultet Univerziteta u Beogradu Centar celulozno-
papirne, ambalazne i graficke industrije Srbije, 25-28 Jun, 2013, pp. 95-99, ISBN 978-86-7401-
304-5.

4. Prica M., Adamovi¢ S., Dalmacija B., Raji¢ Lj., Adamovi¢ D.: Analysis of Kinetics
Decontamination of the Waste Offset Developer by Using Elecrocoagulation, 19. International
Symposium in the field of pulp, paper, packaging and graphics, Zlatibor: Tehnolosko-metalurski
fakultet Univerziteta u Beogradu Centar celulozno-papirne, ambalazne i graficke industrije Srbije,
25-28 Jun, 2013, pp. 101-105, ISBN 978-86-7401- 304-5.

5. Adamovié S., Prica M., Raji¢ Lj., Dalmacija B., Trickovi¢ J., Adamovi¢ D., Novakovi¢ D.:
Elecrocoagulation/Electro-Flotacion Removal of Turbidity from Industrial Waste Printing
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Developer, 19. International Symposium on Analytical and Environmental Problems, Szeged:
SZAB Kémiai Szakbizottsag Analitikai és Komyezetvédelmi Munkabizottsaga, 23 Septembar,
2013, pp. 76-79, ISBN 978-963-315-141-9.

6. Adamovi¢ S., Prica M., Dalmacija B., Raji¢ Lj., Trickovi¢ J., Adamovi¢ D., Maleti¢ S.: The
Electrocoagulation/Flotation Removal of Copper from the Waste Fountain Solution by using
Electrodes of Iron and Aluminum, 20. 20th International Symposium on Analytical and
Environmental Problems, Szeged: SZAB Kémiai Szakbizottsag Analitikai és Kornyezetvédelmi
Munkabizottsaga, 22 Septembar, 2014, pp. 106-109, ISBN 978-963-12-1161-0.

7. Adamovié S., Kovac P., Prica M., Novakovi¢ D., Dalmacija B., Raji¢ Lj., Krémar D.: The
kinetics of organic substances removal from the waste offset printing developer by the
electrocoagulation/flotation with a combination of electrodes, 20. Conference Engineering of
Environment Protection - TOP2014, Bratislava: Slovak University of Technology in Bratislava,
10-12 Jun, 2014, pp. 1-6, ISBN 978-80-227-4174-3.

8. Adamovié¢ S., Prica M., Dalmacija B., Trickovi¢ J., Kragulj Isakovski M., Maleti¢ S.,
Adamovi¢ D.: The Combined Electrocoagulation/Flotation and Adsorption Processes for Organic
Substances Regeneration of Waste Printing Developer, 21. Symposium on Analytical and
Environmental Problems, Szeged: SZAB Kémiai Szakbizottsdg Analitikai és Kornyezetvédelmi
Munkabizottsaga, Szeged, 28 Septembar, 2015, pp. 83-86, ISBN 978-963-306-411-5.

Caonmreme ca MehyHapoaHor ckyna mramMmnado y ussoay (M34)

1. Adamovié, S., Kovac, P., Prica, M., Dalmacija, B., Pavlovic, 7., Stan&ié¢, M., The success of
electrocoagulation/flotation treatment in removing turbidity from waste fountain solution, 21th
International Conference "Engineering for Environment Protection" — TOP, 2015), Book of
Abstracts, Bratislava, Slovakia, 23-25 Jun, 2015., pp. 18, ISBN 978-80-227-4376-1.

Caonumreme ca CKyla HAUMOHAJIHOT 3Ha4aja mraMmnaso y ueaunu (M63)

1. Adamovié, S., Prica, M., Elektrokoagulaciono uklanjanje bakra iz otpadnog materijala graficke
industrije, 9" Proceedings of the Metrology and Quality in Production Engineering and
Environmental Protection (ETIKUM 2015), Novi sad, Srbija, 19-20 jun, 2015., pp.117-120,
ISBN: 978-86-7892-712-6.

Caonuireme ca CKyna HAMOHAJHOT 3HaYaja mraMnano y ussony (Mo64)

1. Adamovié, S., Prica, M., Adamovi¢, D., Radoni¢, J., Mogucnosti primene i efikasnost
elektrokoagulacije u tretmanu otpadnog ofset razvijaca, 6. simpozijum Hemija i zaStita Zivotne
sredine EnviroChem 2013, sa medunarodnim u¢eS¢em "Hemija zastita zivotne sredine", Vrsac,
Srbija, 21-24. maj, 2013., pp. 198-199, ISBN: 978-86-7132-052-8.

VII 3AK/BbYYIH OJHOCHO PE3YJITATH UCTPAXKUBAIBA

VY npBoj daszu uctpakuBama JOKTOPCKE TUCEPTaldje HUCIHUTaHa je MOTYNHOCT MpUMeHe U
e(pUKACHOCT ENEeKTPOKOAryJalloHo/GIOTalHOHOT TpeTMaHa edayeHata odceT mramme y
JTa00paTOPHjCKUM YCIIOBHMA TIPUMEHOM ITAPKHOT peakTopa ca YeTHPH pa3InIuTe KOMOWHAIIH]e
ATyMUHUJYMCKUX W/WIIM TBO3JCHUX CIEKTPOJa TOBE3aHMX Yy OHWIIONapHOM CEpPHjCKOM MOy .
EduxacHocT TpeTMaHa 3a yKiamame MeTana, OPraHCKUX CYNCTaHIM M MyTHohe M3 OTHaaHOT
pasBMjadya W W3 OTHAZHOT CpEeIcTBa 3a BIIAXKEHE TMPOIeHeHa je vy  (GyHKOHjH
€JIEKTPOKOATYJIalMOHO/(DIOTAIMOHUX ONEPaTUBHUX MPOMEHJBHBHX: MaTepujana U KOMOWHAIU]je
€JIEKTPO/Ia, TYCTUHE CTPYje, MeyeNneKTpOJHOT pacTojama U ONEPaTUBHOT BPEMEHA EJIEKTPOJIN3E.
AHanmuza of3uWBa TOBPIIMHE MpUMEHEHA je 3a JAeUHHCAE PABHOTEXKHE ePUKACHOCTH
HCTOBPEMEHOT VKJIamarma HMCIUTHBAHMX TapamMerapa W3 eNeKTPOKOAaryJIanruoHO/(IoTalmoHO
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TpetupaHux edayeHara ocer mramrie.

IlpumenoM  MeToe  aHalM3e  OJ3MBAa  IIOBPIIMHE  ONTUMM30BAaHM  IapaMeTpu
eJIEKTPOKOAryJIallMOHO/(PIIOTAIMOHOT TpEeTMaHa 3a YyKIamame MeTala, MyTHohe W OpraHCKHX
CYIICTaHIM U3 OTMAAHOT pa3Bujaua cy: Al(-)/Fe(+) xomOuHaIMja enekTpoaa, ryCTUHA CTPYje O
8 mA cm™, meljyenekTponHo pactojame ox 1,0 cm ¥ OIepaTHBHO BpeMeHe pajfa o1 5 MHHyTa. 3a
OTHMH30BaHE MapaMeTpe EJICKTPOKOAryJIalMoHO/(IIOTAIMOHOT TpeTMaHa OTHAaIHOT pa3BHjayua
nocTurHyte cy cienehe epukacHoctn yknamama: 93,9% 3a mytHohy, 91% 3a Gakap un 21,5% 3a
OpTaHCKe CYyIICTaHLE.

[lpumenoM  MeToAe  aHamuM3e  OJ3MBAa  IOBPIIMHE  ONTUMH30BAaHH  MapaMeTpu
€JIEKTPOKOATryJIaoHO/PIOTAMOHOT TPeTMaHa 3a YKJIamame 0aKpa, IIHKA U HUKJIA U3 OTIaTHOT
cpencTBa 3a Buaxeme cy: Fe(-)/Al(+) koMOHHaIMja eneKTpoaa, ryCTHHA CTpyje ox 8 mA cm™,
MehyenekTpoaHo pactojame of 1,5 cm u omepatmBHO BpeMeHe pana ox 60 muHyTa. 3a
ONTHMH30BaHE MapaMeTpe eNeKTPOKOaryIamroHo/(GIoTaIMOHOT TpeTMaHa 0TI HOT CPENICTBA 3a
BIIQXKEHE TIOCTUTHYTE Cy cienehe epukacHoCcTH yKiIamama: 94,9% 3a Gakap, 92,6% 3a HUKAN U
64,9% 3a MHK.

Pesyntatrm  gokropcke — auceprandje  TOTBphYjy — TPakTHYHY  W3BOJIJBHBOCT
eJIEKTPOKOATyIallOHO/(DIOTALMOHOT MpolLieca 3a TPeTMaH pealHuX ediyeHara oceT mrTamie
MoJ ONTHMATHUM yciioBuMa. KoMOWHaIMja eneKTpoKoaryIanuoHo/(IoTaloHor mpoleca ca
aZcopmIjoM Moke na moBeha edukacHOCT yKiIamama OPraHCKHX CYICTaHIM Y OJHOCY Ha
MakcuMaitHuX 52,6% u 44,3%, MOCTUTHYTUX Y CTYIUjH eNEeKTPOKOAryJaroHO/(I0TaluoOHOT
TpeTMaHa OTIIAJHOT pa3BHjaya M OTIAIHOT CpPEACTBA 3a BIAXKEHme. 3a aHAIM3Y e(QHUKACHOCTH
mporieca ajcopmiyje eduryeHata ocer mramMiie oadpaH je eIeKTPOKoaryIanuoHo/hIoTauoHu
peaTpeTMaH ca HajMame erukacHoM Fe(-)/Fe(+) komOuHaIMjoM elleKTpoa.

Y npyroj ¢asu ucTpakMBama JOKTOPCKE IUCEpTanHje e(PUKACHOCT aJCOPIIIHje
aHaJIM3KpaHa je y QyHKIUjU CMamemha YKYITHOT opranckor yribenuka (TOC-a) npu oapelhenum
OMEepaTUBHUM MapaMeTpuMa TpeTMaHa. Takolje, MeXaHH3aM U KHHETHKA aJCOPIIIHOHUX Mpolieca
Ha aKTUBHOM YIJby W HaHOMATEpHjally TPOLCHCHU Cy MPHMEHOM TEOPH)CKHX MATeMAaTHUYKO
KMHETHUYKHX aJICOPIIIUOHUX MOJIea.

Ha ocHOBy pesynrara ytumaja mo3e aacopOeHTa W BpeMeHa aJCopIrje Ha yKIIamame
OpTaHCKHX CyICTaHIHU U3 eayeHara ocer mramie 3akibydyje ce:

* EdukacHoCT ykiamama Oko 78% OpraHCKHMX CYIICTaHIM M3 €JICKTPOKOAryJaluoHO/
(DIIOTAIMOHO TPETHPAHOT OTHAJHOT pa3BHjaua mocTmke ce ca 10 g L' axrueHor yriba Hoput
w35 3a paBHOTEKHO Bpeme of 30 MuHyTA.

* EduxacHocT yknamama Oko 58% OpraHCKMX CYIICTaHIH M3 eIeKTPOKOaryJaruoHo/
(hITOTAIIMOHO TPETHPAHOT OTIAIHOT CPECTBA 33 BIIAKeHe MocTivke ce ca 80 g L akTuBHOTr yriba
Hoput w35 3a paBHOTEKHO BpeMe o1 360 MuHyTa.

* EduxacHoct ykmamama Oko 51% OpraHcKMX CYICTaHIM W3 E€JIEKTPOKOAryJaIloHO/
(hITOTAIMOHO TPETHPAHOT OTIAHOT pa3Bhjaya MmocTike ce ca 5 g L' Hanomarepujara OMWCNT
3a paBHOTEXXHO BpeMme o1 360 MuHyTa.

* EdukacHoCT ykiamama OKO 57% OpraHCKHX CYIICTaHIIM M3 €IeKTPOKOarylaluoHO/
(DIIOTAIMOHO TPETHPAHOT OTHAAHOT CPEICTBA 3a BIAXKEHE MOCTIXE ce ca 5 g L' nanomarepujana
OMWCNT 3a paBHOTE)HO Bpeme o 360 MuHYTa.

VYkynHa Op3uHa mpolieca aJcopIifje KOHTPOIHMCAHA XEMHJCKOM aJICOPIIHjOM Yy KOjoj
YUECTBYjy BaJIeHTHE Be3e Kpo3 JeJbelhe WM pa3MeHy ellekTpoHa u3mely ancopOeHTa u
angcopbara. Takohe je m uHTpa-uecTHuHa [udy3Hja yKIbyuYeHa y MEXaHH3aM aJCOpIIIHje
OpPTaHCKUX CYTICTAaHIIH W3 EJIEKTPOKOATryJaImoHO/(PIOTalOHO TpeTHpaHuX eduryeHaTa odceT
nrramrie.

Kako je edukacHocT koMOMHOBaHHX Tporieca Beha oJ 30upa eUKaCHOCTH T10jeTuHAYHIX
nporeca, 300r CHHEpreTcKor edekTa, KOMOMHOBAHUM EJIEKTPOKOArylaioHO/GI0TaluOHUM U
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aJICOPIIMOHAM TpeTMaHOM ediyeHara odceT ImTaMIle IOCTHXKE CE CMambeHhe OPTraHCKOT
onrepehema m3Ham 95%, mMTO je y carJacHOCTH Ca JIMTEPATypHUM MojanuMa o e(hUKacCHOCTU
KOMOWHOBaHOT TpeTMaHa. Takohe, y3uMajyhm y o003mp cazapikaj OpPraHCKHUX CYIICTaHIIH,
KBaJIUTETH TpeTUpaHux eduyeHarta odceT ImrTamme 3aJ0BOJbaBajy YCIOBE HCHYyIITama y
KaHaJIU3aI[MOHU CHCTEM.

Y tpehoj dasu wucTpaxkuBama IOKTOPCKE AHMCEPTalldje HCIHMTHBaHA je C(QUKACHOCT
conuan(pUKAIIMOHO/CTAOMITU3AIMOHOT TPETMaHa MyJba, TOOUjEHOT TIOCTE SIIEKTPOKOATyIaluOHO/
¢doTalMoOHOr TpeTMaHa OTMAJHOT pa3BHjaya, ca WUMOOWIM3AIMOHUM arcHcuMma (OCHTOHUT,
JIOKaJHa TJWHA, Kpeda u [lopTnaHj IeMEHT) NMPUMEHOM TECTOBa H3IIYy)KUBamkba Ca jeTHUM
exctpakimonuM  cpeactBoM  (TCLP  wu  cranmapand  Hemaukd — TecT). EdwukacHocTH
nmobunm3anuonux arerca mpema TCLP TecTy omanajy y Hu3y: OCHTOHHT > JIOKATHA TIIUHA >
kpeu > [lopTiana NEMeHT, MTO je y CKIany ca YTBpPHEHUM CTPYKTYPHHUM KapaKTepUCTHKama
MMOOMIIM3AIIMOHUX areHaca. [IpeMa TeCcTOBMMa W3JIy)KHBaba COIMIU(UKAMOHO/CTAOUIM30BaH
TPETHPAH MYJb EJIEKTPOKOATYIAIMOHO/(DIOTAIIMOHO TPETUPAHOT OTMAJHOT pas3BHjaya He
moceayje TOKCHYHE KapaKTepHCTHKE W HeomacaH je W Oe3bemaH 3a omarame y KUBOTHY
CpeIuHYy.

Pesynratn mokTOpCKE AMCEpTaIdje TMPEACTaBibajy 3Ha4dajaH TOMPUHOC IOTCHIIH]aTHOM
pa3Bojy MWIOT HMHIYCTPHJCKOT IIOCTPOjeHa 3a TpeTMaH ediyeHata oOQCeT ITamie mpe
HCTYINTaka y jaBHY KaHanu3aiujy. HeomxomHa cy mogaTHa HCTpaKvBamba 3a BEpUBHUKAIH]Y
pesyirara M IeTajbHH]y ONTHMH3AIIN]y OTEPaTUBHUX IapaMeTrapa 3a WHIYCTPUjCKY NPHUMEHY K
yHanpeheme TEXHHYKO-TEXHOJOMIKUX  KapaKTePUCTHKA HMHIYCTPHjCKOT  IMOCTpOjea  3a
KOMOWHOBaHH €JICKTPOKOATYIAIMOHO/(DIOTAIIMOHN U aJCOPIIIMOHN TpeTMaH eduryeHata odceer
HITaMIIe TIPe BUXOBOT HCIYIITAka Y jABHY KaHATU3AIH]Y.

VIII OHEHA HAYMHA ITPUKA3A U TYMAUYEIA PE3YJITATA HCTPA’XKUBAIBA
ExcnmmmuTHO HaBeCTH NO3WTHBHY WM HETAaTHBHY OLCHY HAuWMHA IpHKa3a W TyMadema pe3yJsiTara
HCTPaKMBAIbA.

Pe3yntatm ¥ JONPUHOC HCTPAXKHMBAKA Yy AUCEPTANUjU Cy TMPHKA3aHU TPETICTHO U
CHUCTEMaTUYHO M jacHO IMOTBPhyjy IOCTaBJbEHE XUIIOTE3e. AHAIM3a W TyMadewme pesyliraTra
UCTPOKUBaWka je CTYIHO3HA Ca HEONMXOAHUM HayYHO-HCTPaXMBaYKHUM MNpUCTynoM. M36op
HABEICHUX METOJa W HAYMHA IHUXOBE MPHUMEHE je y MOTIYHOCTH MpuiarofjeH MpUpoId
npobiemMa KOjU Cy pellaBaHd Y TUCEPTANHjH. 3aKJbYUIH Cy aJIeKBAaTHU, HAYYHO ONpaBIaHU U
JIOTHYHO TPOM3UIIa3e U3 Jo0ujeHuX pesynraTa aucepranuje. Ha ocHoBy usnoxenor, Komucuja
Jlaje TIO3MTHUBHY OIICHY HAayWHAa TpUKa3a M TyMauemka pe3yiTara HCTPaXKUBamba IOJHETE
JIOKTOPCKE JHcepTalyje.




IX KOHAYHA OLHEHA JOKTOPCKE JUCEPTAIINJE:

ExcrumMiuTHO HaBecTH Ja JM JWCEpTalija jecTe WIM HHUje HamMcaHa y CKJIaay ca HaBEIACHUM
00pa3NoKemHeM, Kao U Jia JIM OHA CaJpXKU WM HE CaJpXKH CBe OMTHE eneMeHTe. JlaTh jacHe, Mpenu3He U
KOHIIM3HE 0AroBOpe Ha 3. U 4. nuTame:

l. [a nu je nucepTanyja HanMcaHa y CKiaay ca 00pa3iioKemheM HaBelICHUM Y ITPHjaBH TeMe

JlokTopcka mucepralyja je HamucaHa y CKJIaay ca oOpa3ioKemeM W IUJbeBHUMa
HACTpakKWBamba KOjU Cy MPEIIOKEHN Y TIPHjaBH TEME.

2. Ja mn qucepTranuja canpku cBe OUTHE elneMeHTe

JloKkTOpCcKa nucepTanydja cajpXH CBE OWTHE eJeMEHTe: OmHC MpodiiemMa, Mperien
AKTYyeITHOT CTame y 00JIaCTUMA UCTPAXKHUBAKA, JACHO TOCTaB/bEHE IIUJBEBE U TOJIA3HE XUITOTE3e
HCTpaXXBamka, aJeKBATHO KOpUITheHe MCTPaKWBAYKE METOJE, MperiieflaH MpUKa3 M aHAIH3Y
pe3yinTara, aJeKBaTHY TUCKYCH]jy, jaCHO IMpHKa3aHe 3aKJbYUKe M MPEUIOT MPUMEHE Y MPaKCH.
[TonaszHe XUIIOTE3€ U TUTAHUPAHU [TUJBEBU HCTPAKUBAEHA CY OCTBAPCHU.

3. [To yemy je nucepTanyja OpUrHHAIAH JOIPHUHOC HAYIH

Hayunu pompuHOC HCTpakMBama MPUKA3aHOT Y OKBUPY IOKTOPCKE IUcepTanuje je y
HOBOM M OPUTHHAJTHOM METOJIOJOIIKOM IMPHUCTYITy pellaBama mpobiieMa TpeTMaHa eduryeHara us3
rpaguukux mporeca oceT mTaMIe pagu JAo0ujama MPoU3BoAa ca MUHUMHU3UPAHUM IITSTHUM
e)eKTOM Ha KMBOTHY CPEAMHY IPUMEHOM €JIEKTPOKOATyIalOHO/()I0TallMOHOT, aJICOPIIIUOHNX
u comuaupuKauono/cradmm3annonnx Tpermana. [lopen Tora, ompeheHa je m kopenamuja
nu3Mel)y omeparuBHUX NMPOMEHJBHBHX M KOHCTaHTE Op3HMHE eNeKTPOKOATyJIAHOHO/(I0TallnOHOT
TpeTMaHa Kao W MEXaHW3MHU aJCOpILHUje OPraHCKUX TMOJyTaHaTa Ha AaKTUBHOM YIJbY H
HaHOMATepHjaJly Ha OCHOBY TEOPHjCKMX MAaTeMaTHYKO KHHETHYKHX MOJeNa aJCOpIIHje.
Jucepranmja mopen HaydHe, ©Ma W CTPY4YHY, Tj. MPAaKTHIHY BPETHOCT, U TO Kpo3 Oe3bemHuje
yIpaBJbalkbe TCUYHHM OTMAAOM OQCeT IuTamrie U rpaduyke MpOH3BOImBEC y HEMHHU. Takobe,
pe3ysTaTé JOKTOPCKE AWCEpTalMje caapke 3HavajHe IMOJaTKe 3a pa3Boj MHJIOT WHIYCTPHjCKOT
MTOCTPOjeha 3a KOMOMHOBAHH €JIEKTPOKOATYIAIIMOHO/(IIOTAITHOHY U aCOPIIINOHH TTPEATPETMAH
eduyeHaTta odceT mramie mpe BHUXOBOT HCIYIITaka Y jaBHY KaHAIN3aIH]y.

4. Henocranyn nucepranyje 1 BUXOB YTHIA] HA PE3YJITAT HCTPAKHUBAHA

Komucuja koHCTaTyje Aa je TOKTOpcKa AucepTanuja ypaleHa o CBUM MPaBUIMNMa HAyYIHOT
UCTpaKuBamba, 00paze U MpeacTaBbamba Pe3yiTara i Ja HeMa HelocTaTaka.




X MNPEJJIOT:

Ha ocHOBY yKyIHE OlleHe JucepTalje, KOMICH]ja TpeIIaKe:

Jla ce moKTOpCKa AucepTalyja KaHAnaaTa:
Mp CaBke Anamosuh,
M0J] HACJIOBOM:

»»ELJIEKTPOKOATYJIAIIMOHN ¥ aJCOPNIHOHM TpeTMaHM ediyeHaTa y rpapMukuM MpolecuMa
odceT ITamme*

MPUXBATH, a KaHAUIATY 0100pHu oa0OpaHa.

HABECTU UME 1 3BABE YWIAHOBA KOMUCHIJE

IMOTIIMCH YJIAHOBA KOMUCHUIE

Jp Aparomy6o HoBaxosuh, penosau mpodecop,
VYuugepsurer y HoBom Cany,
@akynTeT TEXHUUKUX HayKa, IPEICEIHUK

Jp boxo lanmanuja, penosau npodecop,
Yuusepsurer y HoBom Cany,
[MpuponHo-MaTeMaTHUYKH QaKyNITET, YIaH

p Jeaena TpuukoBuh, Banpeaau mpodecop,
VYuusepsurer y Hosom Cany,
[MpuponHo-MaTeMaTUyKy (aKyJITeT, YIaH

Jp Maanen Ctanuuh, normeHr,
VYuusepsuret y bawoj Jlyunu,
TexHonowky paxkyaTeT, WiaH

Jp Mubana [Ipuna, Banpeaau mpodecop,
Vuusepsurer y Hosom Cany,
@DakynTeT TEXHUYKUX HayKa, MEHTOP

HATIOMEHA: UnaH kKOMHCHj€ KOjU HE KEJIU Ja MOTIHIIC M3BEIITa] jep ¢ HE CIaXe Ca MHUILBCHEM

BehMHE YIaHOBa KOMHUCH]E, Iy’KaH je Jla YHECEe y M3BEITaj 00pa3IoKemhe OJHOCHO Pa3jiore 300r KOjux He
JKEJTU J1a TIOTITHIIE U3BEIIITa].
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