YHUBEP3UTET Y BEOTPALY
TexHoIOMIKO-MeTANyPIIKH (PaAKYJITET

HACTABHO-HAYYHOM BERY

IIpenmet: IlomoOHoCT TeMe u kanauaata Ane Kpamap 3a u3paay JOKTOpPCKE AMCEpTaIHje

Onnykom HacraBao-HayuHor Beha TexHomomko-meTanypukor ¢akyirera 6p. 35/7 ox 04.02.2014
roJuHe, UMEHOBAaHU cMO 3a wiaHoBe Komucuje 3a oreHy moJoOHOCTH TeMe M KaHaujaata AHe
Kpamap 3a u3pamy OOKTOpCKe OucepTalyje U HaydHe 3acHOBaHOCTH Teme MoanpukoBame
MOBPUIMHE LeJYJI03HUX BJIAKAHA IPUMEHOM /JHeIeKTPUYHOT 0apHjepHOT NMPaKibemhAa.

Ha ocHoBy MaTepujana npuioxeHor y3 3axTeB kanaunata, Komucuja mogHocu cinenehu

PEDGEPAT

1. Iloxanm o kanaUAATY

1.1. Buorpadcku mogauu

Amna /. Kpamap, aurut. umxemep TexHosoruje, pohena je 21.11.1983. y beorpany, rae je
3aBpIIMia OCHOBHY Ikoiy M [lecery rumuasnjy “Muxajno Ilymun”. Ctynuje Ha TexHomomiko-
MeTanypikoM (akynTery YHuBep3urera y beorpamy ynucana je mxoincke 2002/2003 ronune Ha
onceky IlpojekToBame M TEXHOJIOTHja TEKCTWIHUX npou3Boja. Jummomupana je 2010. ronuHe Ha
temy “UcnuTuBame yTHIaja XeMHUJCKOT MOJU(PHUKOBamka MaMy4YHUX npeha Ha BUXOBY €NEKTPUUYHY
OTIOPHOCT” ca orieHoM 10 1 MpoceYHOM OIIEHOM TOKOM cTyauja 8,69. Mcre ronune Ha MaTHYHOM
dbakynTeTy ynucyje TOKTOpcke cryauje Ha Katenpu 3a TEKCTHIIHO MHXEHEPCTBO 0] MEHTOPCTBOM
BaH. npod. ap Mupjane Koctuh, a oxg ¢ebpyapa 2011. rogune 3amocieHa je Kao UCTpaKUBaU-
npunpaBHuK y MHOoBanmonom nentpy TexHonomko-meranypukor ¢akynrera. ¥ majy 2013. rom.
n3abpaHa je y 3Bame HUCTpaxkuBau-capagHuk. AHa Kpamap je y mepuoay ox HoBemOpa 2010. no
centemOpa 2012. oxcnymana W MOJIOKWIA CBE HCHOUTE MNpeaBHUl)eHE IIAHOM U IMPOrpamMoM
JlokTopckux cTyamja (ca mpoceyHoM orieHoM 9,58), ykipyuyjyhu u 3aBpIIHM UCHHT MOJ Ha3HBOM
,,J 100Mjambe OMOJIOIIKM aKTHBHUX TEKCTWJIIHMX MaTepujaia Ha 0a3u menyno3e MoaudukoBaHe
wiazmoM* 2012. roauue, oadpameHUM Ipel KOMHCHJOM y cacTaBy BaH. mpod. np Mupjana
Koctuh, Ban npod. ap Kousbka AcanoBuh u Ban. mpo¢. 1p Cy3ana Aumurpujeuh ca orexnom 10.

On 2011. rogune je unan CpHCKOr XEMHJCKOT JIPYIUTBA. ['OBOpH TEYHO EHITIECKU jE3HK,
CITy’KH C€ HEMAUKUM M UTAIHUJaHCKUM.



[TonokeHn UCIUTH U OCTBApEHH 0OJIOBU Y OKBUPY JOKTOPCKUX CTY/H]ja:

1. Maremaruuka o0paja eKCIepuMEHTATHUX MOaTaKa 5
2. Bumm Kypc aHaJIMTHYKE XeMH]je 5
3. Crpykrypa BilakaHa 6
4. XemHjcka KHHETHKA 5
5. EKOJIOIIKH acneKTH MHKEHEePCTBA TEKCTUIIHUX MaTepujaia 4
6. ®Dusnuke U UHCTPYMEHTATHE METOJIE Y METPOJIOTHjU TeKCTUITHUX MaTepujaia 4
7. MeIuuMHCKU TEKCTHI 4
8. TexHuuka BiakHa 5
9. HuxemepcTBO MOBPIIMHE MOJIMMEPHUX U TEKCTUIIHUX MaTepujaia 4
10. bronouky akTUBHA BIaKHa 5
11. Teopuja popmupama BIakaHa 6
12. 3aBpuiHu ucouT 30
VYxynuno ECIIb: 83

1.2. CreyeHO HAYIHOUCTPAKUBAYKO UCKYCTBO

Kanmunatkuma Ana Kpamap je ox janyapa 2011. ronmHe aHrakoBaHa Ha TNPOjEKTY
OCHOBHMX HCTpaKMBamka MUHHUCTApCTBA NMPOCBETE, HayKe M TEXHOJOLIKOT pa3Boja M3 00JacTu:
Xewmuja, noa Ha3uBoM , DyHKIMOHAIM3ALM]a, KapaKTepu3alyja 1 IpUMeHa Ieylno3e U JepuBaTa
nenynoze Op. OHI172029. VY oxBupy paga Ha TpOjeKTy KaHIUIATKUba ce 0aBu
(bYHKIMOHATU3AIM]OM LIENNyI03€ Y O0JIMKY BaKaHa, nMpehe U TEKCTHIHUX MOBPIINHA XEMHUJCKUM U
(U3NYIKO-XEMUJCKUM MOCTYILHIMA.

[IpBu neo ucTpaxuBama Kanaugatkumbe AHe Kpamap je OazupaH Ha u3ydyaBamby NpUMEHE
XEMHUJCKUX OKCHUAALMOHMUX Cpe/CcTaBa (CENEKTHBHUX M HECENIEKTUBHUX) HAa TEKCTHJIHA BJAaKHA Y
UJbY MOM(PUKOBaKk-a NOBPILKHE, YBol)emha HOBUX (PYHKLIMOHATHHUX IPYIa U MPHUIIPEMY CyICTpaTa
3a KacHMjy oOpaay Koja Mojapa3yMeBa HMMOOWIM3alM]y OHOJIOIIKM AaKTUBHUX CpeACTaBa Ha
MPUIIPEMJbEH 1IeTYJI03HU CYIICTpaT.

JIpyru J1e0 UCTpakuBama, BE3aH 3a M3pPady IOKTOPCKE AUCepTaluje KaHAWIATKHIbEe AHeE
Kpamap, 6a3upa ce Ha nmpoyyaBarmby U ONTUMHU3ALM]U MOCTYNKA (PU3HUKO-XEeMH]CKEe MOIUDHUKAIIH]je
LENYJ03HUX TEKCTWIHHUX MaTepujajia 1momMohy Imiasme qoOHjeHe IUEeNIeKTPUYHUM OapujepHUM
npaxmemeM (eHr. Dielectric barrier discharge DBD / JIBJl). OBa uctpaxuBama ce peaiusyjy y
capanmwu ca OusmukuM QakynreroM YHuBep3urera y beorpany, Jlaboparopujom 3a ¢usuky u
TexHoNorujy miasme (rpymna mnpod. np Munopana Kypaune u npod. ap Bpatucnasa O6panosuha).
[ToBpmmmHa MaTepujana, (YHKIMOHAIM30BaHA OBUM IIOCTYIKOM, Takolhe ce MoJBpraBa JajbeM
MoaU(pUKOBaky OHOJOUIKM AaKTHUBHMM CpPEACTBHMA, paaud AoOHjamba MYITH(YHKIMOHATHUX
MEIUIMHCKUX TEKCTUIHUX MaTepujaa.

Tokom O0aBibea HAyYHO MCTPAXKHBAUKUM DPAZoOM, KaHAWJATKUIA Ce€ YIO3Haja ca
pasNMYUTUM caBpeMEHHM ypehajuma 3a kapaktepusanujy matepujana, nonyr SEM-EDX, ICP-OES
u ATR-FTIR. Tokom cBOr Hay4yHOT aHTaXOBamwa, capahuBaia je ca kojerama u3 Jlaboparopuje 3a
¢u3uky u TexHojorujy ruazme ®dusnukor ¢akynrera y beorpany, xonmerama ca MHctutyTa 3a
XeMHJy, TeXHOJIOTH]y U MeTanyprujy-Llentap 3a xemujy y beorpany, xonerama ca Department of
Physical Electronics, Faculty of Science, Masaryk University, Brno, Czech Republic (rpymna



npodecopa M. Cerndka), xonerama ca BOKU Yruusepsurera y beuy, Aycrpuja, Department of
chemistry — Division of Chemistry of Renewable Resources (rpyna npod. Antje Potthast).

Toxom jyna 2013. GopaBuna je 4 nenesbe Ha BOKU ynuBepsurery, paaehu y Christian
Doppler Laboratory for Advanced Cellulose Chemistry and Analytics, y oxksupy COST akuwmje
FP0901 rxae je paguna npunpemy u Mmepeme y3opaka momohy GPC-MALLS ypehaja 3a onpehusame
pacrioziesie MOJEKYICKMX Maca Lelylo3e M pacrnozene (YyHKIMOHAIHUX Tpyla HpUMEHOM
CCOA/FDAM wMetone Mapkupama KapOOKCHIHMX M KapOOHHIHUX Tpyna (QIyopecueHTHHUM
MapKepuma.

W3 nocanammer HaydYHO MCTPaKMBAUKOT pajia KaHauaaTkumbe Ane Kpamap nmpouctekio je
ner (5) pagoBa y daconucuMma MmehyHapoanor 3Hauaja kareropuje M20, on kojux cy jaBa pana
Kareropuje M21 nupeKkTHO MpOMCTEKIa U3 Paja Ha MPEATIOKEHO] JOKTOPCKOj aucepTanuju, Tpu (3)
CaoIIITeHha Ha CKyny Mel)yHapoqHOr 3Hauaja mTaMIlaHa y LEeNUHH, HeT (5) caommuTema Ha CKYILY
Mel)yHapoJHOT 3Hayaja mTamiaHa y U3BOy, MeT (5) caommTema Ha CKYNy HAallMOHAIHOT 3Havaja
IITaMIaHa y UEJMHU U TpU (3) caomiuTema Ha CKyNy HAIlMOHAJIHOT 3HAadaja MITAMIIAHO Y U3BOIY,
Ka0 U YCMEHO M3Jlarame y OKBUPY cekiuje 3a TekcTui Ha ckymy CXJ{ 2012. roaune oap)kaHor y
beorpany.

OBJAB/BEHU HAYYHU PAJOBU
PagoBn y BpxyHckom mel)ynapoanom yaconmcy (M21):

1. V. Prysiazhnyi, A. Kramar, B. Dojcinovic, A. Zekic, B. M. Obradovic, M. M. Kuraica, M.
Kostic “Silver incorporation on viscose and cotton fibers after air, nitrogen and oxygen DBD
plasma pretreatment”, Cellulose (2013), vol 20 issue 1, pp. 315-325; ISSN 0969-0239;

IF (2012) = 3,476

2. A. Kramar, V. Prysiazhnyi, B. Doj¢inovi¢, K. Mihajlovski, B. M. Obradovi¢, M. M. Kuraica,
M. Kosti¢ “Antimicrobial viscose fabric prepared by treatment in DBD and subsequent deposition

of silver and copper ions - Investigation of plasma aging effect”, Surface and Coatings Technology
(2013), vol 234, pp. 92-99; ISSN 0257-8972; IF (2012) = 1,941

3. Mirjana M. Kostic, Jovana Z. Milanovic, Marija V. Baljak, Katarina Mihajlovski, Ana D.
Kramar “Preparation and Characterization of Silver-Loaded Hemp Fibers with Antimicrobial
Activity”, Fibers and Polymers (2014), vol 15, pp. 57-64, ISSN 1229-9197; IF (2012) = 0,912

4. Tanja Nikolic, Jovana Milanovic, Ana Kramar, Zivomir Petronijevic, Ljubisa Milenkovic,
Mirjana Kostic, “Preparation of cellulosic fibers with biological activity by immobilization of
trypsin on periodate oxidized viscose fibers”, DOI 10.1007/s10570-014-0171-0, Cellulose (2014),
ISSN 0969-0239; IF (2012) = 3,476

PanoBu y ucraknyrom mehjynapoanom yaconucy (M22):

1. Ana Kramar, Jovana Milanovi¢, Matea Korica, Tanja Nikoli¢, Koviljka Asanovi¢, Mirjana
Kosti¢ ,Influence of structural changes induced by oxidation and addition of silver ions on
electrical properties of cotton yarn®, Cellulose Chemistry and Technology (2014), vol 48, issue 3-4,
pp. 189-197, ISSN 0576-9787; IF (2012) = 0,825

PanoBu caonmrenu Ha ckynmy Me)yHapoaHor 3Havaja mramnann y neannn (M33):

1. M. Kostic, T. Nikolic, J. Milanovic, B. Pejic, A. Kramar, "Studies on oxidative modifications of
natural and man-made cellulose fibers by periodate oxidation sistem" in Proceedings Book of Italic



6 (Italian meeting on lignocellulosic chemistry) Tuscia University, Viterbo, Italy, 5-8 September,
2011, pp. 31-34; ISSN 978-88-95688-65-7.

2. Tanja Nikolic, Jovana Milanovic, Ana Kramar, Zivomir Petronijevic, Mirjana Kostic,
“Preparation of biologically active fibers with immobilized trypsin based on sodium periodate
oxidized viscose fibers” Proceedings of "12th European workshop on lignocellulosic and pulp,
EWLP 2012", 27-30. August, Espoo, Finland, 2012, pp. 326-329; ISSN 978-952-10-8187-3.

3. M. Kostic, B. M. Obradovic, M. M. Kuraica, N. Radic, B. Dojcinovic, A. Kramar, V.
Prysiazhnyi “Functionalization of textile materials by dielectric barrier discharge plasma
treatment”  Proceedings of "Plasma Physics and Plasma Technology, PPPT-7", VII International
conference, 17-21. September, 2012, Minsk, Belarus, pp. 604-607; ISSN 978-985-7055-03-6.

PagoBu caonmrenu Ha ckynmy Me)yHapoaHor 3Havaja mramnanu y ussony (M34):

1. Ana Kramar, Jovana Milanovic, Mirjana Kostic, Koviljka Asanovic, “Sorption properties and
electrical resistance of cotton yarn treated with H>O,”, Book of abstracts: Cost Action FP 0901
"Analytical techniques for biorafineries", University of Natural Resources and Life Sciences, Tulln,
Austria, 27-28. March 2012, pp. 27-28.

2. Ana Kramar, Vadym Prysiazhnyi, Andrijana Zekic, Biljana Dojcinovic, Bratislav Obradovic,
Milorad Kuraica, Mirjana Kostic, “Plasma activated cellulose fibers as reactors for synthesis of
silver nanoparticles”, Book of abstracts of first international conference "Processing,

characterisation and application of nanostructured materials and nanotechnology Nanobelgrade
2012", September 26-28, 2012, Belgrade, Serbia, p.p. 79-80; ISSN 978-86-7401-285-7.

3. V. Prysiazhnyi, A. Kramar, M. Kostic ,M. Kuraica, “Fabrication of silver nanoparticles on
cellulose and viscose after barrier discharge plasma treatment", Book of extended abstracts of
"PASNPG: Potential and application of surface nanotreatment of polymers and glass", 15-17
October, 2012, Brno, Czech Republic, pp. 91-92, ISSN 978-80-210-5979-5.

4. M. Kostic, B. M. Obradovic, M. M. Kuraica, N. Radic, A. Kramar, V. Prysiazhny,
“Functionalization of textile materials by DBD plasma mediated silver and copper deposition”,
Book of extended abstracts of "PASNPG: Potential and application of surface nanotreatment of
polymers and glass", 15-17 October, 2012, Brno, Czech Republic, pp. 14-15, ISSN 978-80-210-
5979-5.

5. Ana Kramar, Mirjana Kosti¢, Bratislav Obradovi¢, Milorad Kuraica, “Cellulose
functionalization using atmospheric pressure dielectric barrier discharge (DBD) plasma”, Book of
abstracts of “Twelfth young researchers’ conference: Material science and engineering”, 11-13
December, 2013, Belgrade, Serbia, pp. 2, ISBN 978-86-80321-28-8.

PagoBu caonmreHH Ha CKYIy HAMOHAJIHOT 3HA4Yaja ITaMnanu y nejausau (M63):

1. Ana Kramar, Koviljka Asanovi¢, Jovana Milanovi¢, Mirjana Kosti¢, "Uticaj hemijskog
modifikovanja na elektricnu otpornost pamucnih preda", Zbornik radova XLIX savetovanje
Srpskog hemijskog drustva, 13-14. maj, Kragujevac, 2011, pp. 180-183;

ISSN 978-86-7132-046-7.

2. Mirjana Kosti¢, Biljana Peji¢, Jovana Milanovi¢, Adela Medovi¢, Ana Kramar, “Celulozna
vlakna: trendovi 1 perspektive”, Tre¢i nau¢no strucni skup sa medunarodnim uces¢em "Tendencije



razvoja 1 inovativni pristup u tekstilnoj industriji Dizajn,Tehnologija i MenadZzment", Zbornik
radova, Beograd, 7-8. jun, 2012, pp. 23-34; ISSN 978-86-87017-17-7.

3. Biljana Peji¢, Marija Vukcevi¢, Mila LauSevi¢, Jovana Praskalo-Milanovi¢, Ana Kramar,
Mirjana M. Kosti¢, “Uticaj hemijskog modifikovanja na strukturu i sorpcione karakteristike vlakana
konoplje i adsorpcionu kinetiku procesa biosorpcije jona Zn®™, Treéi nauéno struéni skup sa
medunarodnim uceS¢em "Tendencije razvoja 1 inovativni pristup u tekstilnoj industriji
Dizajn,Tehnologija i Menadzment", Zbornik radova, Beograd, 7-8. jun, 2012, pp. 76-81;

ISSN 978-86-87017-17-7.

4. Ana Kramar, Jovana Milanovi¢, Antea Dejanovi¢, Mirjana Kosti¢, Koviljka Asanovi¢, Biljana
Peji¢, “Uticaj oksidacije vodonik-peroksidom na mehani¢ka svojstva pamucénih preda”, Treci
naucno strucni skup sa medunarodnim uces¢em "Tendencije razvoja i inovativni pristup u tekstilnoj
industriji Dizajn,Tehnologija i Menadzment", Zbornik radova, Beograd, 7-8. jun, 2012, pp. 88-93;
ISSN 978-86-87017-17-7.

5. Ana Kramar, Matea Korica, Jovana Milanovic, Mirjana Kosti¢, “Uticaj parametara neselektivne
oksidacije na sadrzaj funkcionalnih grupa u celuloznim vlaknima”, 50. jubilarno savetovanje
Srpskog hemijskog drustva, 14,-15, juni 2012,, Beograd, Knjiga radova, pp. 270-274

ISSN 978-86-7132-049-8.

PagoBu caonmreHH Ha CKYIy HAIMOHAJIHOT 3HA4Yaja ITaMnaHu y uzsoay (Mo64):

1. Tanja Nikoli¢, Jovana Milanovi¢, Ana Kramar, Zivomir Petronijevi¢, Mirjana Kostic,
“Imobilizacija tripsina na viskoznoj predi oksidisanoj natrijum perjodatom”, 50. jubilarno
savetovanje Srpskog hemijskog drusStva, 14,-15, juni 2012,, Beograd, Knjiga apstrakta, pp. 183,
ISSN 978-86-7132-048-1.

2. Tanja Nikolic, Jovana Milanovic, Ana Kramar, Zivomir Petronijevic, Mirjana Kostic, “Uticaj
perjodatne oksidacije na sorpciona svojstva viskoznih vlakana” X Simpozijum sa medunarodnim
uces¢em Savremene tehnologije 1 privredni razvoj, 22. i 23. oktobar, Leskovac, Zbornik izvoda
radova 2013, strana 207; ISSN 978-86-82367-98-7.

3. Ana Kramar, Biljana Doj¢inovi¢, Katarina Mihajlovski, Bratislav Obradovi¢, Milorad Kuraica,
Mirjana Kostic, ‘“Antibakterijska aktivnost viskozne tkanine modifikovane plazmom na
atmosferskom pritisku i jonima srebra” X Simpozijum sa medunarodnim uceS¢em Savremene
tehnologije 1 privredni razvoj, 22. i 23. oktobar, Leskovac, Zbornik izvoda radova 2013, strana 208;
ISSN 978-86-82367-98-7.

1.3. OneHa no1o0HOCTH KAaHAXUIATA 34 pall Ha IPEUIOKEHO] TEMU

Ha ocHOBY mpeTxoaHOT MpHKasza pe3yaTara J0ocCalalllibel pajga U OCTBAPEHOT HMCKYCTBA y
UCTpaXHUBakbUMa U3 00JACTH TEKCTHJIHOT MHXKEHEPCTBAa, Kao M 00jaBJbeHUX panoBa, Kommucuja
ouewyje na je KaHaunatkuma AnHa Kpamap, IumiuHX., NOKaszajga H3Yy3eTHY CKJIOHOCT U
CIOCOOHOCT 3a CaMOCTAJIHO 0aBJbEHE HAYYHO-UCTPAKHMBAUKAM pajJOM U Ja HCIyHaBa CBE
HEOTIXO/IHE YCJIOBE 32 pajl Ha MPEATIOKEHO] TEMHU TIOKTOPCKE TUcepTaluje.



2. lIpeaMeT M NJb HCTPAKUBAHA

Ilenyno3Ha BiakHa ce, 300T CBOJUX jJEAMHCTBEHUX XEMMJCKUX M (PU3UUYKO-MEXaHHUUKUX
KapaKTepUCTUKa U PaclpOCTPambEHOCTH, CBE BHIIE KOPUCTE Kao IOJIa3HAa CHPOBUHA 32 J0OHjame
(GYHKIMOHATHUX BlaKaHa CHENMjATHUX CBOjcTaBa. Yciuen Oo0pe peakTUBHOCTH W IIUPOKOT
CIEKTpa peaklyja KOojuMa IMOAJIEKY, 3a IeNyl03Ha BJIaKHa Ce, Y U3BOPHOM WM MOAM(PHUKOBAHOM
00JIMKY, MOTY B€3aTH DPA3JIMUYUTH IpernapaTtd KOjUu UM MpYXKajy HaMEHCKY (YHKIH]jy, a TOCEOHY
NaXmkby NpUBIauM 0o0paja LENYIO3HUX Marepujaja jOHMMa MeTaja M HaHOuYeCTHIaMa YHMe Ce
n00Mja aHTUMUKPOOHH TEKCTHJIHU MaTepHjall MIUPOKOT CHeKTpa aejcTea [1-4].

[IpenrpermMan LENMYyNO3HUX Marepujajia Cce€ YrJaBHOM 00aBjba y IMJbY MNOOOJbIIAA
COPHIMOHMX CBOjCTaBa 3a pa3IMYUTEe HAMEHE, Kao WLITO je PeuuMo MOoOOJbIIaHa COPIIHUja U
BE3MBaKkE¢ AaHTHMMUKPOOHMX Ipernapara 3a BJIakHA Win noBehame COpHIIMOHE MOhM Liemyno3e 3a
yrnoTpedy y o00JacTh XWTHjeHCKOI M MEIUIMHCKOT TeKcTwia. KOHBEHIIMOHAIHM MOCTYILHU
Moau(uKaIyje nemynose ce 6a3upajy Ha XeMHJCKUM peaklidjama OKcHuJaluje, ecTepudukanmje u
CIIMYHUX pEaKlMja TJe ce Mema CTPYKTypa Lelylo3e M Ie ce yBoJe (PyHKIHMOHAIHE TpyIe.
Mebhytum, kopuiiheme KOHBEHIMOHATHHX IOCTyNaka MOAM(UKOBaKka HEPETKO JAOBOJAU [0
3HA4YajHOT HapyllaBama HAJMOJIEKYJCKE CTPYKType M IOTOpIIamka JAPYIUX, MoceOHo (uznyko-
MEXaHUYKUX CBOjCTaBa Iemynose [5-9].

VY nocneawux 20 roauHa cBe BHILIE j€ 3aCTYIJbEHO HCTPAKMBAKE y OOJIACTH IpPUMEHE
racoBa y CTamy IUIa3Me 3a TpeTHpame TeKCTHIHMX MaTepujana. Mako je mpuMeHa Iuiasme 3a
o0paly MUKPOYMIIOBA U €IEKPOHCKHX KoJia Beh yBennko nmpucytHa Buile oj 50 ronuHa, mpuMeHa y
TEKCTHJIHO] MHIYCTPUJHU j€ pelaTUBHO HOBa. TpaHcep TEXHOJIOTHje Ha MHAYCTPU)CKH HHUBO j€ jOII
yYBEK KOMEpIMjaJlHO HEJOCTyHaH, Hako rmoctoje Beh 3Hawajuu, o6OehaBajyhu pesynaratu
UCTpaXMBamba Ha 1a00paTOPUjCKOM HUBOY.

[TpuHun TpeTupama TEKCTHIIHUX MaTepujajia IUIa3MOM jé M3Y3€THO TOT0/IaH 33 OUyBame
IJIaBHUX KapaKTepUCTHUKa MaTepujajia, jep ce NPWIMKOM IIa3Ma TpeTMaHa oOpahyje camo
MOBPIIMHA MaTepujajia, 0K YHYTpalllbha CTPYKTypa ocTaje HenpoMmemweHa. [lorpeGHo je Harmacutu
na ce Hajpehu Opoj ucTpaxuBama W TPEHYTHO NOCTYMHUX HAY4YHUX pe3yirara, OJHOCH Ha
Kopuirheme miazMe Ha CHWKEHOM MPHUTHCKY 3a TPETMaH Marepujana, moceOHO jep je mapameTpe
IUla3Ma TMpaXkbemka Ha CHIDKEHOM IPHUTHUCKY JIAKIIe KOHTpPOJIMCAaTH Yy mopehemy ca IuazMom
nobujeHom Ha aTMocdepckoMm nputHcKy. Ca npyre crpane, kopuirhemeM ypehaja 3a goOujame
IU1a3Me Ha aTMOC(hEpCKOM NPUTUCKY NPUIMKOM 00paje Marepujaja, ojakmano 01 yBoleme HOBUX
TexHoJsioryja y Beh mocrojeha uHaycTpHjcKa mocTpojema. JenaH o HauMHa A00Mjama IUla3Me Ha
aTMOC(EepCKOM MPUTUCKY je NOMOhy aMenekTpuuHor OapujepHor mnpaxwmema (/b/). Osa
KOHUrypanuja MMa J0CTa MPEeIHOCTH y OJHOCY Ha ciuyHe ypehaje koju Takohe paxe Ha
aTMOC(EpCKOM MPUTUCKY (IOMYT KOPOHE U XOMOT'€HOT THE-ABOT MIPAKIHEHHA) jJep Ce Y J0CaTalIbUM
UCTpaXHUBakUMa IoKa3ayo Ja cy edekru obpaae xomoreHuju (y nopehemy ca kopoHoMm) u ypehaj
je ¢rnexcuOmwiHuju ca acnekra MoryhHocTH Kopumhema pasJMdMTHX TacoBa (3a pasluKy Ol
XOMOT'€HOI' THIABOT MpPaXmEHha e KOH(Urypamuja 103BoJbaBa KopHIIhewme 3a cafa caMo
Xenujyma, ITO je eKOHOMCKU Heucruiatuso) [10-13].

HctpaxkuBaka y OKBHpPY OBE JOKTOpCcKe aucepranuje Ouhe ycmepeHa Ha
GbyHKUMOHAMU3AIM]y ILeJyJ03€ IUIa3MOM JoOHMjeHOM noMohy JueneKkTpuyHor OapujepHOr
npaxmemha Ha aTMochepckoM nputucky. Kao cynctpar Ouhe xopuiihene aBe BpcTe LETylo3HE
TKaHUHE, NaMy4Ha (IpUpPOJHA 1IeJIy103a) U BUCKO3HA (pereHepucana 1enynosa). M360p noMmenyTux
MaTepHjajia U3BpILEH je Ha OCHOBY MOI'YNHOCTHM KOMIIapaluje yTHIaja MOCTyNKa MOJU(PHUKOBamba
Ha JIBE€ pa3IMYUTe BPCTE LENYJ03HUX BIaKaHa, 3aTUM 300T BbUXOBUX M3Y3€THUX KapaKTEPUCTHKA, Y
norneny (GU3NYKO-MEXaHUUKUX, XEMHUJCKUX U KOMGOpPHHMX CBOjCTaBa Kao M HEAOCTATKOM
JUTEpaTypHUX MOJaTaka 0 yTHLajy aTMocdepcke miasMe y pa3IMuyuTHM racoBUMa Ha NaMy4HO U, y
Behoj MepH, Ha BUCKO3HO BiakHO. Of pagHux racosa y J1b/l-y xopuctuhe ce Ba3ayX, KHCEOHHUK U
a3oT. [lo mpBU myT 3a TpeTHpame TEKCTHIIHUX LEeTYI03HUX MaTepHujana Ouhe kopumrheHa noceOHa
koHurypauuja b/l ypehaja koja moapazymeBa manu pazmak usmely enextpona (pena BeIuunHe
ne0JpuHe TEeKCTUIIHOT MaTepujalia), BeoMa HUCKa (PpeKBEHIMja Hau3MEHUYHE CTPYje U BpJIO KpaTKa
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BpeMeHa o0pajie (HeKOJIMKO JeceTuHa cekyHau). Ha oBaj HauuH, Ouhe nmpoydeH yTunaj pa3inauTHX
racoBa Ha MOpP(QOJIOIIKE MPOMEHE Ha BIAKHUMa y y30pLHKMMa, IpaTuhe ce XeMHjCcKe MpoMeHe,
Ta4yHHje MPOMEHE y XEMMJCKOM CacTaBy IOBpPIIMHE BJIaKaHa M MOCEOHO MPOMEHE COPIIHOHUX
CBOjCTaBa TKaHWHA HAaKOH oOpane miasmMoM. Ouekyje ce na he, ycien pa3aMuUTHX CBOjcTaBa
IUIa3Ma Mpaxmbeha y TOMEHYTHM racOBUMA, IPOMEHE Ha BJIAKHUMa OUTH pa3InyuTe.

Hakxon oOpane miasmom, y3opuu he nasme Outu oOpahenu pactBopuma cpelpa, Oakpa,
MHKAa W Kallujyma, Aa O ce mpoydmsia HMHTEpakifja MOAU(HKOBAHE IMOBPIIMHE BJIAKHA U
JEAHOBAJICHTHUX U JBOBAJICHTHUX jOHA MeTasa. 3060r OuouuHe IpUpoae MOMEHYTHX jJOHAa MeTala,
ouekyje ce na he ysopuu obpaleHu maa3MoM M joHMMa MeTaja MOoKa3aTh J00py aHTUMHUKPOOHY
aKTHUBHOCT IpeMa I'paM-TIO3UTUBHO] Oaktepuju S. aureus, rpaMm-HeraTMBHO)] Oaktepuju E. coli n
reuBunu C. albicans.

Taxohe ce ouekyje na he y3opuu ca Be3aHUM jOHUMa MeTajla, MOKa3aTH U Mamby CKIOHOCT
Ka CTBapamy CTaTHYKOI HAEJEKTPUCAma, YCIIE] CMambemha ClieluprIHe 3alIPEMUHCKE eIeKTPUUHE
OTIIOPHOCTH, IITO je BeOMa OMTHA KapaKTEpPUCTUKA 32 Jajby Npepay U eKCIUIOaTalH]y TEeKCTUIHUX
IPOU3BOJIA.
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3. [Toaa3ue xumortese

— JluenexTpuyHO OapujepHO MPAXKIHEHE y PA3IMYUTHM TacoBUMa MPOU3BOAM IUIa3My ca
pasIMYUTUM BpcTaMa aKTUBHUX UYECTHULA KOje CYy Yy CTamy Ja CTYyNajy y MHTEpaKkIHjy ca
rpyramMa Ha MOBPIIMHHM IeNyJ03HMX Matepujana. OBe HHTepakuuje ce Oasupajy Ha
XEMHUJCKUM peaklujamMa u3Mel)y akTMBHUX YecTUla IUIa3M€ M TOBPIIMHCKUX Tpyna Ha
BJIAKHMMa, Ka0o U OoMOapaoBame MOBPIIMHE BIaKaHa BHCOKOCHEPTETCKUM EJIEKTPOHUMA
IITO JOBOJAM JO IMpoMeHe MOpQoJorHje MOBPUIMHE BJIaKaHA M aKTHBAIMje MOBPILIMHE
BJIAKaHa.

— VYV jocapammeM UCTpakuBamy YTBpheHO je na manu pa3mak usmely enexrtpona y JbJI
ypehajy yruyue Ha noOujame XOMOTEHHjer IUla3Ma MpaXmema IITO 3a MOCIHEAHIy HUMa
paBHOMEPHU]Y 00pay TEKCTUIIHOT MaTepujaa.

— IInasmoMm akTHBHpaHa BiakHA MOKa3yjy IPOMEHY Yy COPIIIMOHUM CBOjCTBMMA M MOHAIIAKY
y UHTEpaKLHjH ca BOJIOM U BOJCHUM PacTBOpUMA.

— Jlocagamma ucTpakuBama MOKa3yjy Aa MeTaldu MOmyT cpebpa, Oakpa W IMHKA HOKa3zyjy
U3y3eTHY OMOLIMHY aKTUBHOCT YKOJIMKO c€ HaJjla3e y OOJIMKY joHa.

— AKTUBHHMja TOBpIIMHA BJIaKaHa JOBOIM J0 MOOOJbIIAHE COPIIIHMje joHa MeTana, KOju ce
NpUTOM Be3yjy y HajBehoj mMepw 3a MOBpIIMHY BiakaHa. Be3uBameMm joHa MeTana 3a
MOBPIIMHY TEKCTWIHOT MaTepHjaia, o0e30elhyje ce Behe nckopumrheme jona u nobosbiaBa
ce aHTUMHMKpPOOHA aKTUBHOCT MaTepHjaja.

— TIlopen rope HaBeAEHOT, TEKCTUJIHH MAaTE€pPUjaId Cy MO MPHUPOAU HU30JIATOPH M CAMUM TUM
CKJIOHHM TIOjaBH CTAaTHYKOI HAEJIEKTPHCama, KOje MMa HEeraTMBaH YTHLA] KaKO HPUIMKOM
npepajie TeKCTHIIHUX MaTepHjalia, Tako M y eKCIUIoaTalluju TeKCTHIIHUX npou3Boaa. Crora
Ou nmomatak joHa MeTaja, KOJU CHI)KaBa HHMXOBY EJIEKTPHUUHY OTIOPHOCT, Tpebao aa
o0e30emu JNakiie pacurame CTaTUYKOI HaeJleKTpucama M Ja JOoBeAe A0 MHOoOOJbIIama
eJIEKTPO(U3NYKUX CBOjCTaBa HCITUTHUBAHUX MaTepHjaa.

4. Hay4yHe MeTO/1e MCTPAKUBAKHA
VY u3panu npemioxkeHe T0KTopcke aucepTanuje 6uhe kopumrhene cienehe MeToe NCTPAKUBAMA:

— Mopdornomka aHanu3a BlIakaHa KOHTPOJIHOT Y30pKa M y30paka TPETUPaHUX I1azMoM Ouhe
ypaheHa nomohy ckeHupajyhe enekTpoHCKE MUKPOCKOIHjEe Ca €HEPreTCKH JUCIIEP3MBHOM
cnekrpockonujom X-3paka (SEM-EDX) u mukpockonujom atoMckux cuia (AFM);

— XeMmujcka CTpyKTypa BiakaHa he Outu ojapeheHa kopumhemeM HEKOJIHKO Ppa3IMYUTHX
METOJa: CHEeKTPOCKONMja peHTreHckuM  ¢oroenektponuma (XPS), undpaupsena
cnekrpockonuja ca  @DypujeoBom  Tpanchopmammjom  (FTIR),  rem-mpomycha
xpomatorpaduja (GPC/MALLS), noTeHIIMOMETpHjCKa TUTPAIIH]a;

— Copnuuona cBojctBa he OWTHM HcnUTaHa MOMONY pa3IMYUTHX CTaHAAPIU30BAHUX
1a0opaTOpPHjCKUX METOJa: MeToJe 3a ojapehuBame CIOCOOHOCTH KBallekha M CTeNeH
XUApOoPUITHOCTH/XUAPOOOHOCTH, cajprKaja Biare, CHOCOOHOCTH 3alp)KaBamba BOJE U
KaIllWJIapHOCTH;

— Konnunna jona Mertana y ysopuuma Ouhe wu3MmepeHa mnoMohy ONTHYKE €MHCHOHE
cnekrpockonuje (ICP-OES);

— AHTHUMHKpPOOHA akTHBHOCT Ouhe onpeleHa crangapIHUM MeToAama in vitro;

— Enexrpuuna ornopnoct he 6utu nsmepena nomohy ypehaja 3a oxpehuBame 3ampeMuHCcKe
eJIEKTPUYHE OTHOPHOCTH TEKCTHJIHUX MaTepHjaja pa3BHujeHor Ha Kartenpu 3a TEKCTHIIHO
uHxewepcTso TMP-a.



5. OyexkMBaHN HAYYHH JONPHHOC

[IpenosxeHo UCTpakuBame OU Tpedaso Aa Ipy>KU 3HAYajHE pe3ysTare y BUAY:

— VYcnocraBseama Kopenanuje u3mel)y mapamerapa npoieca MOAU(PUKOBaba TUETEKTPUIHUM
0apHjepHUM TPAXIHECHEM, CTPYKTYpEe M CBOjCTaBa MOAM(UKOBAHMX BIaKaHa IENysI03e ca
IUJbeM YTBphUBamka ONTUMAIHUX YCJIOBA MOAU(DUKOBaHKA, Yy 3aBHUCHOCTH OJI KEJbEHE
HaMEHE BJIaKaHa;

— VYuanpehemwa QpyHIaMEHTAIHHUX 3HaWkHa KOja ce€ OJTHOCE Ha PEaKTUBHOCT 11eTyJ103¢;

— VYuanpehema (yHIaMEHTAIHHUX 3HaKka O HAJAMOJIEKYJCKO] M TOBPIIMHCKO] CTPYKTYPH MU
peakTuBHOCTH Leinyno3e I m nemynosde II, Kpo3 KoMmapaTuBHY aHaIM3y CTPYKType U
CBOjCTaBa MaMyKa U BUCKO3€ TPETUPAHUX TUETCKTPUIHUM OApHjePHUM MPAKIHEHEM;

— VYuanpelema noctojehux u pa3Boja HOBUX METO/Ia 3a KapaKTepH3allljy y30paka TpeTHpaHUX
noMohy ru1a3me ca acrekTa BbUXOBOT XEMHUJCKOT cacTaBa M COPIIIMOHUX CBOJCTABA;

— JlompuHoca mpoy4aBamy HHTEpaklMje LeNyJ03HHX BllakaHa oOpaheHHMX IUIa3MOM ca
JEAHOBAJICHTHUM U JIBOBAJICHTHUM JOHUMA;

— OgppehuBama BpcTe M ONTHMAIHUX YCJIOBAa IpOBOhema TpeTMaHa IUIA3MOM Yy IHJbY
noOoJblllatba COPIIUje joOHA KOju OM MNPYXWIM TEKCTHIHOM MaTepujayly OHOJIOIIKY
aKTHBHOCT;

— Pa3Boja HOBHX OMOJOIIKM-aKTUBHUX BJakaHa Ha 0a3u BUCKO3€ M IMaMyKa Ca BE3aHHUM
JjoHnMa cpebpa, 6akpa, IIMHKA U KaJILKMjyMa Ha MOBPUIMHU BIaKaHa;

— JlompuHoca npoyyaBamy €IeKTpO()U3NIKUX CBOjCTaBa LIETYI03HUX TEKCTHIIHUX MaTepHjaia
u MoryhHOCTM yTHLaja Ha €JIeKTPUYHY OTIOPHOCT KpO3 CMAamEHE CleupuIHe
3alPEeMUHCKE eJIEKTPUYHE OTIIOPHOCTH JI0JIATKOM jOHA MeTaja y BIaKHO.

6. Ilnan ucTpaxkuBama M CTPYKTypa paaa
[Tnan nmpeanoxkeHor ucTpaxuBama o0yxBara ciezehe:

— Kapakrepucamwe moBpimHe nmaMyyHe M BHCKO3HE TKaHHWHE Kao IOJa3HOI MaTepHjana 3a
MOAU(PHUKOBAISE;

— MoaudukoBame NOBPIIMHE TKAHWHA aTMOC(EPCKOM M1a3MOM JI00MjEHOM JAMEIEKTPUUYHUM
OapHjepHUM MPAKIHEHEM Y Pa3TMUYUTUM racoBUMa (Ba3/ayX, KHCEOHHK, a30T);

— HcnuTtuBame npoMeHa CBOjcTaBa TKaHMHA HaKOH MoaudukoBama nomohy J1b/1-a;

— Onrumuzaiyjy ycioBa MOJIU(HKOBama IUIa3Ma TPETUPAHUX M HETPETUPAHUX TKaHWHA
pacTBOpHUMa joHa MeTasa (KOHIEHTpaluja, Bpeme) cpedpa, 0akpa, IIMHKa;

— HcnutuBame MOP(OIOMKHUX U XEMHUJCKUX MIPOMEHA Ha BIIAKHUMa HaKOH 00pajie MEeTaIHUM
JOHHMA;

— MHcnutuBame epUKaCHOCTH U MOCTOJaHOCTH aHTUMHUKPOOHE 00pae;

— HcnuTtuBame 3alpeMUHCKE eJIeKTPUYHE OTIIOPHOCTH y30paka oOpal)eHuX joHHMa MeTana;

V cknany ca npeAcTaB/beHUM IIJIAaHOM, TOKTOPCKa aucepraiuja he canpkatu cieneha mormnasiba:
1. Veoo

2. Teopujcku oeo

3. Excnepumenmantu 0eo

4. Pesynmamu u ouckycuja



5. 3akmyuak
6. Jlumepamypa

Y nmornaBby Veoo Ouhe wuctakHyT 3Hauyaj KopuIIhema CaBpEeMEHUX IIOCTYyMakKa, IOIMyT
JIUETICeKTPUYHOT OapujepHOr Npaxmbema, 3a (PyHKIMOHAIM3ALM]y LENyJI03HMX Marepujana u
MoryhHOCT noOujarba OHOJIOIIKM AaKTHBHHX LETYIO3HHUX BIlaKaHa IOOOJBIIAHUX CBOjCTaBa
npuMeHoM J1b/I-a.

VY Teopujckom Oeny 6uhe npukazaHu HajJHOBHJH U HAjpEJICBAHTHHUJU JUTEPATYpHU MOJAIM BE3aHU
3a MpoOJIeMaTUKy IPeUIoKEeHe TUcepTaltje KOja ce OJTHOCH Ha:

— CTPYKTYpPY M PEaKTHBHOCT LIETyJIO3E,

— KOHBEHIIMOHAJIHE MOCTYNKE MOAU(DUKOBaba LIETYI03E,

— caBpeMeHEe IOCTymnKe oOpaje LeNyJlIO3HUX TEKCTWIHMX MaTepujaja mnomohy mia3me
no0ujeHe y pa3IuuuTHUM KOH(Urypaimjama,

— HajJHOBHjE JUTEpaTypHE MOJATKE O YTHUIAJy IUEIEKTPUYHOT OapHjepHOT Npaxmbema y
pasIMYMTUM TacoOBUMa Ha CBOJCTBA TEKCTHJIHUX BIJlaKaHAa, Cca IMOCEOHMM OCBPTOM Ha
LeJIyJI03Ha BIIAKHA U

— Iperjieq pe3yiTara aKTyeJHHX HayuYHHUX HMCTPaXKUBamba y OO0JIACTH OMOJIOIIKH aKTHUBHHUX
BJaKaHa MpH uyemy he akieHat OMTH Ha Pa3TUYUTUM IOCTYNIMMa MMOOWIM3alMje joHA
MeTajia 1 HAHOYECTHIIA Ha TeKCTHJIHA BIIAKHA ¥ €(PUKACHOCTH aHTUMHKPOOHE 00pae.

VY Excnepumenmannom deny 6uhe npukazaHa rnoriaBiba o:

—  eKCIIEPUMEHTATHOM MaTepHjaly U KOpUIINeHUM XeMHUKaljama,

— Merozama u ypehajuma 3a KapakTepusalnjy namyka u BUCKO3€,

— B/ ypehajy u mapamerpuma Mou(UKOBamba naMmyka 1 BUCKO3e,

— yCIOBHMMA M MOCTYIIUMA COpIIHje joHa cpeldpa, Oakpa, IIMHKA U KaJIMjymMa Ha LEyJI03He
CyICTparTe.

VY nornasspy Pezyamamu u ouckycuja 6uhe npukazanu pe3yaTaru:

— KapakTepHu3alje MoJIa3HUX y30paKa naMmyka u BUCKO3€,

— KapakTepu3alije COPIIMOHUX CBOjCTaBa y30paka MaMyka M BHCKO3€ MOJU(PUKOBAHUX
I1a3MOM,

— yTHLaja MOIU(HKOBAKA IJIA3MOM Ha paCTBOPJHUBOCT AMYKa M BHCKO3€,

— WCIUTHBAaKE yTHUIAja pa3IMYMTE HAJIMOJIEKYJCKE CTPYKType CyIcTpara Ha jao0ujeHa
CBOjCTBa,

— HCIUTHUBaBbAa yTUIaja MOAM(UKALM]e MIIa3MOM Ha COPIIHM]y jOHAa MeTajia moMohy naMy4HHux
Y BUCKO3HMX BJIaKaHa,

— MWCIUTHBamka yTUIAja MoAM(UKalMje IUIa3MOM M JOHMMa MeTajla Ha aHTUMHKPOOHY
aKTUBHOCT MMAMy4YHHUX U BUCKO3HHUX BJIaKaHa,

— MWCIUTHBamka yTUI@ja MOAM(UKALMje IUIa3MOM M jOHMMa MeTala Ha CrheuupuyHy
3allPEeMUHCKY €JIEKTPUYHY OTIIOPHOCT IIETYI03HUX MaTepujaa.

VY mnornaBipy 3axmyuax Ouhe W3BEIEHH pPEJIEBAaHTHU 3aKJbydlld HAa OCHOBY NpPHUKA3aHUX U
IIPOJIMCKYTOBAaHUX PE3YJITATA.

[Tornasisbe Jlumepamypa he caapxaBaTy CIUCAK JIMTEpaType Koja je KopuitheHa MpuiImKoM U3paje
OBe JHcepTalyje, Kao U pajioBe NPOUCTEKIIE UCTPAKUBAKBEM Y OKBUPY OBE JUCEpTalje.
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7. 3ak/by4aKk M mpeasIor

Ha ocnoBy mnperneganor marepujana, Komucuja cmaTpa Ja cy HpeAMET U HaydHU LUJb
JOKTOpPCKE JucepTandje jacHo neduHucaHu. MeTone, aKTyelHOCT W 3Haya] MPeIOKEHUX
UCTpOXMBaWka TEME JIOKTOPCKE Jaucepranuje moja HazuBoM “MoaudukoBame MNOBpPUINMHE
HeJYJd03HUX BJAKaHa TMPHUMEHOM /HeJeKTPUYHOI OapHjepHOr Mpaxkmewma’ Kojy je
npeaioxxkuna Ana Kpamap, aurul. WHXK. 3a0BOJbaBa CBE 3aXTEBE 3a M3Pagy JOKTOPCKE
mucepranuje. Komucuja mnpemnaxxe HactaBHo—HayuHom Behy TexHODOUIKO—MeTaTypIIKOT
dakynTera na MpUXBATU MPENTIOKEHY TeMy M 000pH M3pajy HaBEICHE JTOKTOPCKE AMCEpTalyje
nox MeHTOpcTBOM 1p Mupjana Kocruh, Banpennor mpodecopa TexHOIOMIKO—METaTypIIKOT
daxynrera y beorpany.

HctpaxkuBama y OKBHpPY OBE JAuCepTalMje NpuIagajy HaydyHoj obmactu TexHOJouIko
MH)KEHEPCTBO - TEKCTHIHO HMHXKEHEPCTBO 3a KOjy je TeXHOJOLIKO-MeTalypIIKu (aKyiaTeT,
YHusep3urera y beorpany, MaTu4Ha yCcTaHOBa.

V¥ Beorpany, 20.05.2014. rox.
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Ban.npo. np Kosusbka AcanoBuh
VYuusepsurera y beorpaay, TexHomouko-meTanypmku GakyaTer

Ban.nipog. np Cy3ana lumutpujeBuh
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