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O6qo onucaHue Ha [peAcraBeHETe Marepr.raJru

flpeAcraseHr4Te Mll Marepr4anv 3a perleH3up ale Ha epu

flutv.aua Hasrpona, Ha[bJrHo of,roeapm Ha r43r.rcK

npaJraraHero uy, flpanurrHvrna na EAH u flpanunnvtta 3a
Hayr{Hr,r cTeneHn vr 3a 3aeMaHe Hp aKaAeMr.IqHU AJTBXH

Hasrpoea yqacrBa c eKBUBaJreHTr Ha xa6unpnaul4oHeH
TeMarr4r{Ho odeAaseun n o6lacm4 ua pa:pa6orBaHe Ha

3ailvc. Llssru eKBlrBaJreHTa Ha xaQranuraufioHeH TpyA,
BcHqKr,r nydturcyyaHz n pe$epup4lr n3ralnfl, Karo flosr]r
KilacvpaHr B Kareropur Q1, HanppMep Optical materials,
Engineering, Spectrochimica Acta tpart A u Ap. IIpeAcraBeH
Ao MoMeHTa Ha rroAaBaHe Ha AoKyMeHTr,rre (132 rlr4Tara
uz6pauu 69. Bcuqrcu AoKyMeHTr4 pa npunexHo noApeAeHr4

AOCTaTbT{eH AoKa3aTencTBeH MATepr,ran.

MnHnlralHn rn3r.IcKB aHHg.

KauAuAarrara orro Bapr Ha Mr,rHtrMaJrHr4Te HarIr4oHaJrHr4

14OMT:

rpyra A - 50 r. (or MaHrdMyM 50 r.)
rpyra B - 105 r. (or MLrr{r4MyM 100 r.)
rpyna f -257 r. (or Mr4rxr.rMyM 220 r.)
rpyna A - 138 r. (or urarJrznayrra 120 r.)
rpyna E -281 r. (or MuH[4MyM 150 r.)

Bcuqru ny6lurcaquv v r\urarra rla xauAvtartara,
H3noJr3BaHr4 Htrro npu npuAo6ilsaHe Ha OHC
aKaAeMI4rIHara AJIbxHocr oo4oqeHT,r,

EAFI - T4OMT

tlx. .I{n t'!.4... r //.:$..2.(1P..

"llpoQecop" n upoQecr{ouaJrHo

aJIHocr "@tl3nKa Ha BbJlHoBI,ITe

n IIHcruryT no onrnqecxr{
T) - EAH

B llHcruryr no orrrnrrecKr{
. EAH

Hilfl, KAHAUIIaT B KOHKypCa, AorI. A-p
Ha 3PACPE, llpanulHnra sa

BvrflTa v pe4a za npu4ofuBaHe Ha

s I4OMT*EAH. B KoHxypca A-p

A, cbcrorrq ce or 6 nydnuxatlun,
3a nonrppr3aur4oHeH xolorpaScru

yqacrBa c l5 ny6.rrnnar$u,

BUHATA OT TflX CA B CNVCAHI/Ifl.

ics Express, Optics and Lasers in
crrl4cbK c BcI,rqKI,r t\vftarur, oTKpHTr4

KaTO 3a yqacTue B KOHKypca ca

e npeAocraaeH y6e4nreJreH H

r4fl, KaKTo n Ha re3r4 ua EAH ra

BK r B HacTorrrlr4t

, HI4TO npfi
KOHKypc He ca

rrpr4cbx(AaHe Ha"Ao
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O6qa xaparcTepucrr{Ka Ha Hay

KAHAI{AATA

[-p HasrpoBa r4Ma AbJrroroAI4rIIH

o6racrra Ha nonrpr43arlr4oHHara

eJreMeHTr4 14 noJrrpr4MeTpvflTa.

@usr4qecra.n @arymer: na Co$u

Hayvuara fi rapuepa 3arroqBa

na6oparopzt ro onrl4r{eH 3anl4c I4

ro.{r4Ha e 3aqr4cJreHa KaTo peAoBe

3aullrraBa ycnerrrHo AricepTau'r4fl

[onapr4ToHHH pe3oHaHcr4 r,r llpuno

s IIIO3OI4- EAH Karo HayqeH

tlpe: 201 I r. A-p Has:npona ce xa6

- EAH (cl:AaleH npe: 2010 r. v

$oronporlecu-EAH). Or 2016 r.
"OnrzqHa Merponorl4fl. u x
ocbuecrBl,rna ABe eAHoMeceqHI4

orrruKa Ha fir6nuHcruq Tex

,{-p HasrpoBa e npeAcraanlra

sa 67 Har.Ir4oHanHu u MexAyHapo

Hayq H 14 r43c JreABaHr4 n, $unancup a

l0 Hauuonarqkr HayqHV v

npoeKTa, $uuancupauu or 6us

ny6nurynaira B claBTopcrno 9l
KHI,IfA.

Ka'ro qac'r or Hayqno-np

Heftuara ocHoBHa pont B opraHn

xonofpaMa ua I,IOMT, KaKTo 14

npoBexAaHe Ha AeM oHcTpaIII4I4,

OcneH al,crr4BHara Hayq

aKTT4BHO B OoyqeHr4ero Ha CTyAe

peAoBHr4 AoKTopaHTpr. Bura e

6axaranpu, ABaMa Mafl4crpl4 14

OcnosHn HayrrH[ u HayqHo-np

flpe4craeeHure B KoHKypca H

aKTyanHr.r npo6renau or noJlflp OHHATA
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ara, HayqHo-npnaolr(Hdra n neAaroruqecrca Aeilnocr Ha

Hayr{Ho-r.r3cJreAoBareJlcra 4efiHocr (noeeue or 17 rogunra) n

aso6pasu'reJlHa xoJlorfla$rax, 4r,rSparqzoHnr4Te onrr4qHn

1992 r. Tr ce 4unnbnaupa Karo r.rHxeuep-Su:un nre

VHnnepcurer cbc cndquarns agnn o oflpunoxHa onrnKa".

2003 r., Koraro e HasHbqeHa Karo $ra:ur e l{eHrpaluara

o6pa6o'nca ua r,rnSoprraaqfiqra (U!O3OI,|)- EAH. CleA eAna

AOKTOpaHT 14 B paMKr4Te Ha peAOBHr4q Tpr4-foAr4rrreH CpOK

o6lac'rra Ha noB6pxs0c'rsu r4 JroKaJrr43vpaHr nir€r3MoH-

HvrffTa rzM B ceH3opr.rKara. Hayruara fi rapuepa npoABiDKaBa

AHur< II cr, (2009 r.) ra HayveH cbrpyAHr4r I cr. (2010 r.).

pa yVlumnryr rro o$ruuecru Marepvailu r4 TexHoJrorr4r4

o6eAuneuue ua I-{JIO3QLI vr I-{enrpannara na6oparopr4.s ro
Ao cera A-p Ha:rpoBa e pbKoBoAr4TeJr Ha HarrpaBneHr,re

vrfl" B I4OMT. llpes 2006 r. u 2009 r. A-p Hasrpona e

\varrv3arlvna n I{eurupb no r4HAycrpr4aJrHa H r4HXeHepHa

lrlucrury r, I4p nan gnn 
"

r4qHo r4Jrr4 B cbaBTopcrBa 27 ycrHr4 r,r 84 nocrepHr,r AoKJraAa

v Hayqnu npoflBr4. ,{o cera rr e pbKoBo4vna 5 npoema ra

u or @HI,I u MOH u e 6tlna yqacrHuK e o6qo 15 npoerra -

BareJrHrr rpoeKTa, 3 c MeNgyHapoAHo $uuaHcrapaye u 2

3a rlflJrara cv Hay.{Ha Kapr4epa, A-p Hasrpona e

vun ny6nuKauur4 (71 or Koktro c IF prnu SJR) u I rrasa or

sa'ra AefiHocr Ha KaHAr4AarKara, He Mora Aa ue or6erexa
14 octrqecrBrBaHFTo ua vsoro6pofinu zglox6ra ua

r43Hacf,Hero Ha ny6rraunfia o6qoo6pasonarelHu IeKIII4I4 14

Hr4 c xoJrorpaSuna ra hspa6oreaHero Ha xonorpaMl4.

oBarencKa 4efiuoc'r, lOu. HasrpoBa ce BKJrroqBa r.r MHoro

Lr AoKTopaHrrE. B nrouefirra rfl e cbplKoBoAI4TeJI Ha ABaMa

BoAr,rreir n cbpbKoBoAr4Ter ua 12 cryAeHTLr or Kor4To rpr4Ma

M CTAXAHTLI.

oxHrr npr{Hocrr

Hr4 TpyAOBe ca r4HTepAr,rorlr4nnr4HapEv Lr ca nocBeTeHr4 Ha

xonorpa(fur, xoJrorpa$cnu sanuc, opraHuqHlr-



HeopraHur{Hu crpyKTypz Lr ErzSparcqr,roHnra o[Tr4r{H

o[ToeJreKrpoHr.rKara u SoroHurata.

XafunumaquoHeH mpyd - BKnrotBa 6 reuarnqso o6eluue
10, 16 u 17 or rplrJroxeHr,rr cpuctr], orHacrulu ce Ao
r43rpaAeHlr or a3onoruuep (polyu-[4-(3-carboxy_4_hydro
1,2-ethanediyl, sodium salt]), Ior[apaH c rronynpoBoAHr4

pa3nr,{qHr,r pa3Mepr.r. IrlscreAsaHr44Ta noKa3Bar. r{e re3r4 Ho

AeoftHo nbqenpeqynBaHe, Koero $o.qra ,qo no-clrJlHa (forou
Ao no-Br4cora 4r,r@paxurzoHHa e$lexrnnuocr Ha noJrrpr.Ba
qen npt,t paspa6ornaHe Ha cpeAr4 3a orrruqeH sarfirc u
KaTO C:bM CBr4IeTeJr Ha pilKAaHeFo Ha LrIleflTA ga TA3U

a3cneABaHr4r, He Mofa Aa ue oT6elexa $axra, .re

r43IIOJr3BaHI4Te AO TO3I,I MOMeHT agO[oJI4MepH e ocHoBHo H

BbrrpeKr.r r{3pa3eHoTo rro ToBa 4peMe cbMHeHr4e oT
I43OTpOnHI4 Iq'ACTVTTIV 6AXa AOnelv ,go yBenvtrraBaHe Ha

Ocaoenume npuHocu B eKBr4BanBHTa Ha xalutrunauuoae
HAIiI4H:

* Cr:AaAeHvr ca HoBr4 Mareplaalu, no4xolrrqa 3a rroJu
rpr4 pa3rr4r{Hu noJrnMepu, cr4Hre3vlpauu e I4OMT [16, l7l c
pa3Mepr{ 50 urra ra 100 Hu [16] n {axrana c pa3Mepr4 rro-MaJr
yBerr4rreHr4e ua 6rpsuHara Ha o1roBop (Haualeuue ua
qacrutlkr u 40Yo yBenr,rr{eHue Ha $pronHAyrlr4paHoTo
rro-MiurKr4 pa3Mepu;

flonyueHr4 ca HoBr4 KoMrlo3r4THr4 Marepvanr4,
(asonolunaep, Hanr4qeH B TbproBlcKara Mpgxa), 4orupaH
(4raanrerup or l0 uvr) [3] H Lracr*rL\H or ZnO (taanaerup
onTHMaJrHI4Te KoHrleHTparlvrv Ha AOlaHTI4Te, KOuTO BO,

AeoftHoto rbqelpeqynBaHe, B cp&BHeHr4e c roBa rrpr4 He

Aorr4paHe c qacrr4rlr4 or ZnO e npJryqeHo rrosru ABa rrbr
e$ercrunnocr 3a peuerKu c [pocTpaHcrBeHa qecrora or I
yBenr4qeHr4e Ha rporoun4yqvpaqufl vrM noBbpxHocreH
xonorpa$cKlr 3arruc e MoAenrapaH treopeTr4qHo Ir cpaBHeH c
roryrreHo 4o6po crnna4eHze [6].

Ocaoeaume npuHocu e pafuomtftne, u36.bH xa6wt
CTETHId.fl. HAqI4H:

YcrauoBeHV ca o[TuMaJrHr4Te napaMerpr4 Ha noJu
(polyI I -[a-(3-carboxy-4-hydroxyphnnylazo) benzenesulfona idol- 1,2-ethanediyl,

eJreMeHTLr 3a npHnoxeHr4.rl

v Hayrrrvr nybnuxaurau fNt 3, 6, 7,
qb3AaBaHe ua ooxu6pugur4 cpegu",
yphenylazo) benzenesulfonamidol-
(ZnO) H MerarrHt4 (Au) vacrzqrz c

MATepVAilr4 rrpHTex(aBaT rro-fonrMo

AyuupaHa aHr43oTponvrfl,, a oT TaM H

Hnkrs. 3arruc, Koero e a xpafiuara
HHI,I oIITrIgHn eJIeMeHru. Ttfi

aTuKa 14 [ocJreABarrlr4Te ycneruHl4

sa Ao6aeqHe Ha HaHogacrr4rrl4 B

a-p Ha:rpoBa, Korro He ce orKarla

fI4, BKJIIOqI4TeJIHO 14 OT MeH, qe

AyrIVpaHaTa aHr43OTpOrrr4r.

Tpya 6r,rx o6o6qnna ro cne.qHxt

H3aUHOHeH 3ailL49, CbCTOflt{t4 ce oT

HHKopnopr4paHz qacrr4rru o.t ZnO c
or 50 uu [7]. flolyveuo e 30%o

time) npu BcHqKr4 pa3Mepu

rbqe[peqyrrBaHe npr4 qacTr,rrlr4Te c

Hr4 or BoAopa3TBopuv PAZO
c HaHopa3MepHr.r qacTr,rlu4 or Au
50 una) [7, l0]. Onpe4ereuu ca

IO MaKCT4MaJIHO yBenr4r{eHr,re Ha

paHr4Te o6pa:r1r.r. B clyvaa Ha

yBerr,rqeHr4e Ha 4nQpaKrrr4oHHara

tunuu/tvtwt 14 noBeqe o.r 4 nnru

[0]. flolapu:aqrroHHrrrr
KC[ephMeHTaJIHr4Te IiAHHyt, KaTo e

mpyd 6rax o6o6rqnJra no

r40HHUfl, 3AilHC B €l3OrroJr14Mep14

sodium saltl),
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cr4HTe3upaHr4 B ITIOMT, KaKTO Lt Ba HaJrut{HrI B TbproBcK[ra Mpexa, BoAe[Ir4 4o nafi-rolruo
AaofiHo nbqenpeqynBaue (Ln) u v*a Ha orKJrr4K fny6,nnxaquu J\! 9, 11, 74, 18, 19 or
rrpr4noxeHr{r cnucrrc]. 3a qema

3aBr4cl4Mocrra sa Ln or pa3nr4r{H

ocbrrlecrBflBa 3aflrrca [11], ae6en

[4], 4rnxuHara Ha BbJrHara Ha rbqeHl4e, r43noJr3BaHo 3a3afivc [9], rarro e r43yqeHa

H CTAOLIJIHOCT'TA HA 3ANI4CA BbB eto [18]. VcraHoeeFro e, lre:

ocBeTtBaHeTo c KDbro nonrpr43r4paHa cBeTJrLiHa H3TpprBa 3ailkr0a npr4 Bcr4rrKr4

AoKaro repMlrqHa o6p&ruuoc'r ce Ha6lroAaBa caMo npr4

iBorroJrHMePu, 4 3arrr4ctT B a3orroJrr4Mepa oT TbproBcKaTa

"c [g];

v3yqaBaHv a3onoJrr,rMe

c yBenHqaBaHe Ha TeM or 25oC Ao 100oC ce yBenr4r{ana 6tp:uuara Ha

oTroBop, Ho HaMaJIflBa ilnocrra Ha HHAyr-u4paHoto AeofiFro nbtrenpeqynnaHe II1];
.IIEOENUHATA HA TbHKHTE oeBe B nvala3oHa 50-2500 HM He BrLrs.e ua crofiuocrra Ha

Ln, Ho BpeMero Ha orfo HapacrBa npu cnoeBe, rho-Ae6enn or 500 una [14];

HO nBqenpeqynBaHe HaMaJrrBa c yBenvqaBaHe Ha$orouH4yqrlpaHoro
.IIbNXI4HATA HA BbJIHATA 90-700 Hrra) ua n6qeHr4er0, r43noJr3BaHo sa sannc [19];

3anr4clT B cI4HTe3VpaH Ter{Ho-Kpr4cTaJreH rroJruMep e MHoro [o-cTaor4JleH BbB

BpeMeTo oT 3arrHca B nx [18].

4 llorasaHo e. qe HoBocr4 vpaHvre ago v a3o-aaoN,retrunoen 6arputa, r4HKoprropupa*V B

no4 Qoprr,rara Ha rbHKr4 CnoeBe qpe3 BaKyyMHo r43napeHr4eMarpurla or PMMA 14 orJroxeHu

MOraT Aa obAaT U3nOJBBaHLT KarO sa o6parull sailr4c) yrtrpaBnrBaHri or ceernuna [,5];

cr4HTe3upaHure e PlO

Mpexa e cra6uleH go

I4screAeaHa e $oroIaH4y
Mordant Pure Yellow) unnopnop

,nk Pa:pa6orenra ca Ha

r43yr{eHu onrr4qHara ra repuuuua o6parurvrocr Ha 3arrr4ca [9],
[apaMeTpr4 Ha 3arr4ca, I(aTo TeMrrepaTypaTa, [pr,r KorTo ce

HaTa Ha T'bHKr4Te CJIOeBe, I,t3rrOJr3BaHU KaTO CpeAa 3a 3anI4C

aHl43orponu.a n a:o6arpum (Alizarin Yellow R u

H B XeJraTI4HOBa MaTpfi\A A 3a II6pBH nbT e yCTaHOBeHO,

qe cls-ngonaep:br Ha Mordant Yellow e aHz3orponeH. [pe4noJro)KeHo e, r{e ce oprreHTr4pa

nepneHAr4KyJrrpHo Ha nonfl pr,r3a Ha nr:6yN4arrlara cnelnuna [21] ;

noryr{eHr4 qpe3 BaKyyMHo c'br43napeHr4e oT Tpr4

r43roqHr4Ka - ODA (4,4-oxydiani

6arpuno perylene bis azo-imide

ne) u PMDA (pyromellltic dianhydride) rcarc Marpnrla 14

"rocr", npu Kor4To ce ua6moAana no4o6peHlle BbB

$oroomluKa B cpaBHeHr4e c rbHK crroeBe or qr4crr4 6arpufia12];

napaMerpr4 r'r Ae6ernsdra sa zHrep$eficenxb Onpe4eJreHr4 ca

CHJII4UI,ICBA NONJIOXKA I,t

pa3npauBane. 3a Llenra

MexAy r43MepeHr4Te r,r

npunoxeHr4r cnucttt];

r,* Paepa6oreura ca

fny6nuraqrau Ns 4, 8,12,

OTITI,II{H

CJIOI,I OT

e r43noJr3

143TI14CJIEH

azOs (neAorllpaH u AorI4paH c Hf, Al ra Ti),
H feHeTr4qeH anfopr4TbNr 3a MnHI4Mr43I4paHe

cneKTppr Ha orpaxeHr,xe [ny6nzraqura ]lir

cnoft ueNgy

noryqeH qpe3

Ha pa3nr{Kara

15u20or

anfop v sa aHaril43 Ha AuHaMr,rqHr4 cneKbJr-r43o6paNeHr,u

Jro)KeHur cuucrrc], xourd ca npr4noxeHu 3a MoHr4Topr4Hf Ha13 or
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pa3nr,rr{Hr,r 6uoloruqun u Susnvur4 npoqeca, nporr4qarrlr4 B

3naqunroct Ha noJryqeHr{Te pe3yJrraru tr JrrrrreH rrprrHoc

Curtau, qe [onyr{eHr.rre pe3ynr4Th ca 3HaquMr4 t4 rrpu ua A-p Hasrpona ca cbrqecrBeHu
3a ooJracrra Ha Marepr4ano3HaHuero, xonorpaSurra 14 B r{acTHocT non{pr43arlHoHHr4t
xolorpa$cKr4 3anuc. Karo AoKasareJrcTBo 3a 3Haqr{M Ha [oryqeHr4Te pe3ynTarH ule
cnoMeua, ue o6rquar 6poft pa6olrn Ha A-p Hastposa e 9l
noKa3Ba e.qHa MHoro BtrcoKa uy$nuraquoHHa aKTHBHocr.

(71 or Kor4ro c IF ralrE SJR), xoe.ro

130 nl'rra, Koero e cBr,rAereJrcrBo 3a nporBeH HHTepec

noJryqeHr.rTe pe3ynTaTr4.

il3otloJrvMepHTe c HaHOqacTI4UI,t 14 H3TIOJI3BaHeTO r4M

Koero 6e galoxeno Karo ocHqBa Ha TeMlITe Ha

AOKTOpaHTH, Ha KOnTO T.fl e cbpsKoBoAr4Ten.

Kpuru.ruu sa6erexxu

H.sNaaN{ Kpr.rrur{Hr,r ga6erexKu, Hurro KbM rrpeAcraBeHlrre
c[paBKa Ha HayqHaTe nplrHocr4.

3aK.ltroqeune

Brs ocHoBa Ha [peAcraBeHr,rre Marepr4anu B KoHK

Brrer{arJreHr,rr Mora 6es xorebaqtfl Aa 3aKJrroqa, qe Aor.I. A
yr{eH H yrBtpAeH eKcnepr e o6.rlac.rra Ha Susunara Ha

Ha Oasara Ha ropeu3Jrorceuoro ydeleno ilperopbrfBaM
rroAKpenll KaHAr.rAarypara n Aa rrpeAJroxn Ha HC na
Vlilueea Harupona Aa 6"le [r6paua Ha aKaAeMHrr
u poQecuonaJrHo Han paBJreHu e 4, l. @usllqecKrr HayKrr.

rreABaHr4Te OoeKTr4.

A KAHAI,IAATA

wte il ca qHTHpaHr, floBeqe or
crpaHa Ha HayrrHa:ra o6ulHocr xru

yMeHTI4, HUTO KbM rrpeAcTaBeHaTa

u Jrr4gHr4Te MH Ha6ruoaesus u

ffwtaua Hasrpoea e aBTopprrereH

rroqnTaeMoro HayuHo )Kypn ga

OMT - FAH, Aorl. A-p [uvaua
ara AJrblr(Hocr o,lpoQecop" n

Kolxoro Io ilprrrHnfl npr4Hoc Ha A-p Ha:rpona, Karercp Mora Aa Kaxa, qe rofi e 6escnopeH
v He nornelr(r,r Ha Hr4KaKBo c:bMHeHne. llosHasa^{ A_p H or MoMeHTa, n rcofito rf, 3anor{Ha
Karo AoKTopaHT B UIO3OI4 t4 cbM cBr4AereJr Ha Havr{Hara fi rapuepa. Be.{e cnor\aeHax, qe rq e

aTI,'KaTa, cBsp3aHa c AoTr4paHero Ha

ape4a 3a nonrpr43ar{HoHeH 3AW|C,

eAI4H or ngefruute ocHoBareJru 14 ocHoBeH r,BurareJr Ha re

ur4oHHHTe TPyloee Ha ABaMaTa

HoBr4Te npoqecr4. Tr npureNana
nelarofr4r{ecKh n a4MuHuc,rpaTr4BgH OnvrT vt r43BbpruBa aKTr,r a npoeKTHa 4eftHocr. flolyueuure
pe3ynrarv 14 npvHocu ca cbrrlecrseHr4. Ts HanbnHo HA MI4HI4MAJIHI4TE HAUUOHAJ]HH
r43t4cKBaHvfl, KaKTo vr Ha re3v Ha FAH u I4OMT, Karo rro
csruecTBeHO

"rpyna E" TV Ha.4xB6pnt

I 1.08.2020 r.

/nPo(p. l-p IIseraH r<a Ba6esa/
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