
PEQEH3M.si 

Bbpxy ,llJICepTau:HoHeH Tpy,ll, 3a npH,ll,06HBaHe Ha o6pa3oBaTenHaTa M Hay1.ma 

cTeneH ",noKTop", HanpaBneHMe: 4.2. XMMMqecKM HayKH, HayqHa cneu:ManHOCT: 
,EneKTpOXMMM.SI (BKIT. XMMMqecKM M3TOqHlflJ}I Ha TOKa)" 

Hay"IHa opraHHJau:nn: I1HCTHTYT no qnnHKOXHMH.sJ ,AKa,n:. Pocrncnas KaHllles" - EAH 
Asrop Ha ,n:nccprauuoHHifH Tpy.u: HH)l{. MurJiena UseTKosa Ticmosa, acHcTeHT B ceKUM.sJ 
,,Errei<rpoxHMM.si M Kopo3M.si" npH I1<I>X - EAH 
TeMa na ,a:nccpntuuomnm Tpy.ll,: "EfleKmpoxuMll1liLO llOflJ'UlOaue u KOp03llOHTW 

noaeoeuue TW mpoiiuu cnflaau Zn-Fe-P u Zn-Ni-P" 
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1. KpaTKII 6uorpacJ>nqHH .ll,amm 3a KaHJlii.lJ,aTa. MM:rJieHa ITellloBa e po.n:eHa B rp. 
Cnore npe3 1983 r. 3asbplllMJia e BHCllle o6pa3oBaHHe B XTMY c 6aKarrasapcKa cTeneH no 
cneumumocrra ,HeopraHI1l.IHH XMMH'mM TexHonorHH" npe3 2007 r. H MarHcnpci<a 
cneuHanH3aumr no ,EneKTpoxHMHSI 11 3aWHTa oT r<Op031151" npe3 2009 r. ITpe3 2007 r. 
IIOCThiiBa Ha pa6oTa B I1<l>X-EAH KaTO X11MI1K, Kb.[(eTO pa60TH H. IIOHaCT051WeM B ceKU1151 
,EJieKTpOXHMH51 H. KOp03H51". f1pe3 2015 f. e 3at-JMCJTeHa KaTO .llOKTOpaHT Ha CaMOCTO.siTeJlHa 
no.n:roTOBKa. HeifHaTa Hayt-JHa pa6oTa e B o6rracrra ransaHH .. IHO oTnaraHe Ha UHHK H HerosH 
cnnaBH H T5IXHaTa IIOBbpXHOCTHa o6pa60TI<a. CbaBTOp e Ha 7 ny6m-JKaUHH B Hayt-JHH CIIHCaHI151 
M e B3eJia y<raCTHe C )lOKJla)lH H nOCTepHH Cb06WeHH51 B 12 Hay'IHH cpopyMM y HaC M '-IY)I<6HHa. 
Y<mcTBana e B pa3pa6oTBaHeTo Ha o6IUO 8 nay'IHM npoeKTa, n T. 'L 2 npoeKTa no esponei1:CI<I1 
rrporpa!\111 M e,[(MH ,[(OfOBOp C t-JY)K,[(eCTpaHHa <llHp.Ma (lJeXM.si). 

2. AKryaJIHOCT Ha rrpo6JieMa. I13BeCTHO e, qe UMHKOBMTe IIOKpMTM.si ea HaH-WMpOI<O 
M3nOJI3BaHMTe B npaKTMKaTa 3aWMTHM IIOKpMTM51 Ha 113)leJIM51 11 ,[(eTaHJIM OT qepHM MeTaJIH. 
KaTO ,[(eJibT Ha faJIBaHM'-IHO IIOJiyt-JeHMTe nOKpHTM51 e Ha.[( 65%. �H.HKbT e TMnM'-IHO aHO.llHO 
IIOI<pMTMe, KOeTO OCHryp.siBa rrpoTeKTOpHa 3aWMTa Ha CTOMaHeHaTa nOBbpXHOCT BbB BO)la M 
rrp11 aTMOC(j)epH11 ycJIOBM.sJ. f1pM Te311 YCJIOBHH o6aqe CKOpOCTTa Ha caMOpa3TBap5IHe Ha UMHI<a 
e BMCOKa, T.e HeronaTa KOp03110HIIa YCTOHt-JMBOCT - OTHOCMTeJIHO HMCKa, ThH KaTO 
o6pa3yBaHIDI.T Ha IIOBbpXHOCTTa qmJIM OT UHHKOB X11.Up0KCM.ll He OCMfyp51Ba ,n:o6pa 3aWRTa 11 
qaCTMt-JHO MJIM HaiibJIHO Ce TpaHCq)OpMMpa B XM.[(pOI<CM.[(HO-Kap6oHaTeH qmJTM nO.ll 
Bb3,n:e:ikTBMeTo Ha C02. PaunoHanHMTe IIbTHWa 3a noBHIIIaBaHe Ha Kopo3HOHHaTa 
ycTOH'iMBOCT Ha U11HKOBHTe nOKpHTM5l ea naCHBaUHOHHa 06pa60TKa H JierMpaHeTO 11M. 
nerapaHeTO Ha U11HI<a c Fe, Co, Ni BOLlH He Cal\10 ,[(0 flOBHlllaBai·Ie Ha KOp03110HHaTa 
ycTOH'-111BOCT Ha noi<pi1TH5ITa, HO 11 .llO no.uo6pJIBaHe Ha H5IKOH TeXHH <l>I-I3I-II<OMeXaHI1t-JHH 
csoM:cTBa, nopaa11 KOeTo 6nnepH11Te cnnaBHI-I noKpHTI-I5l Zn-Fe, Zn-Co, Zn-Ni ea HaMep11nR 
Be'-!e npHJIO)KeHI1e B npaKTHKaTa. flpe3 llOCRe.[(HH'Te fO.llHHH 3Hat-JI1TeJieH HHTepec 
npe,UH3BHKBaT TpOHHI1 cnnaBI1, IIOJiyt-JeHH l.lpe3 CbOTnaraHe Ha HeMeTaJieH eJieMeHT (maBHO 
<j>OC<pOp) KbM 6MHepHHTe U11HKOBM CnJiaBH, TbH KaTO TOBa MO)I<e ,ua IIO,U06pH .UOnbRHI-ITeJIHO 
KOp03HOHHaTa yCTOHt-JI1BOCT Ha nOKpHTH5!Ta. I<aKTO M T.sJXHaTa llOBbpXHOCTHa MOp<}10JIOfl151 . 

Mmi<e .ua ce 3aKmo'm. lJe H3cne..uBaH11JITa B HaCT05llUH51 nncepTaUI10HeH TPYll, 
<lJoKycnpmm OCHOBHO Bbpxy eneKTpoxHMI1lJHO nony�msane Ha TpOHHH cnnaBM Zn-Fe-P M Zn­
Ni-P ea HanoJIHO aKTYaJIHH, a nony'-leH11Te pe3ynTaTI1 npe)lCTaBJIJIBaT 6e3cnopeH MHTepec 3a 
Cb3.[laBaHeTO Ha CbBpeMeHHH eKOJIOfOCb06pa3HH CHCTeMH 3a aHTMKOp03110HHa 3alll,HTa Ha 
H3,[(eJIH51 M CbOpb)l{eHH51 OT H11CKOBbriiepO.lliiH CTOMaHH, a TaKa Cblll,O 3a faJIBaHOTeXImi<aTa 11 
3aW11TaTa Ha MeTaJIHTe OT KOp03115I B HaH-061U aKa)leM11t-JeH acneKT. 



3. 06ma XapaKTCpUCTIIKa Ha j]JICCpTai. .. IU1Ta If IT03UaBaHC Ha CbCTORHIICTO Ha 
rrpo6JJeJHa oT JlOKTopauTKaTa. Peuen3HpaHmiT .UHeepTaunoHeH Tpyn e e}lHO .n:oeTa o6umpno 
H MHOfO L(06pe H3flbJIHeHO CI<errepHMeHTaJIHO H3eJie.[(BaHe Bbpxy eJieKTpOXHMHYHOTO 
OTJraraHe Ha enJiaBHH TIOKp11TH5J Zn-Fe-P H Zn-Ni-P 11 OUeHKa Ha T5JXHaTa r<Op03HOHHa 
yCToiftnmoeT, KaKTo 11 pa3pa6oTnane ua cKonoroebo6pa3eH ebcTaB Ha 6a3aTa Ha Cr(III) 3a 
XHMI14HO naeMBMpaHe Ha TIOI<p11THHTa . Jtl3eJie.[(BUHI1HTa B L(JfeepTai.ll15JTa ea rrpoBe.[(eHH Bbpxy 
eJIO)I<HH B eJiei<TpOXMMH4HO OTHOIUeHHe enJiaBHM eHeTeMH, nopa.D,H KOeTO .D,OKTOpaHTKaTa e 
Tp5I6BaJIO .[(a yeBOH H npMJIO)ICH ebBpeMeiJI-IH <jJM3H'-IIIH MCTO.D,H Jf TeXHHICH, a Tar<a ebW.O .[(a 
rrpeononee 3F£alJHTeJIHH eKenepm"feHTaJJIIH TPY.UHOCTH. Y erreiii HO rrpHJIO>KeHHH apeeHan oT 
eJieKTpOXMMHl{HH H qm3H'1HH TeXHI-IKH, npencTaBeHH5IT aHaJIHTHtieH nperJie.[( Ha ebeT05JHHeTO 
I-Ia ebBpeMeHHHTe H3eJie)lBaHHH TIO OTJiaraHe Ha I.lHHKOBH errJiaBH, KaKTO 11 HarrpaBCHHTC 
o6oeHoBaHH H3BOJlH oT nonyqemne B pa6oTaTa pe3yJITaTH ea .n.oeTaTbtiHO yi<aJaHHe, l.Je 
o6pa30BaTeJIHHTC QeJIH Ha JlOI<TOpaHTypaTa ea Jf3ITbJIHCHH MHOfO yeneUIHO Jf xapaKTepH3HpaT 
M. I1eruona KaTo KnanmlmwrpaH erreuHanMeT H ei<errepHl\feHTaTop B o6naerra Ha npHJIO>I<HaTa 
eJieKTpOXHMM5J, e MHOfO )l06pa ITO.LJ.fOTOBI<a IIO eJiei<TpOXHMH5J Jf KOp03H5J Ha MeTaJIHTC. 

)J,HeepTaUHOHHH5JT Tpy.D. e Hanueau na 138 eTp., eb.D,bp)J(a 52 qmrypM M JfJIIOCTpawm I1 

8 Ta6m-IQH, UHTHpaHH ea 153 JIHTepaTypHH Jf3TO'-lHHUH. 
B o6maTa tiaeT Ha .n:HeepTaUH5JTa e HanpaseH I<paTbK rrpernen Ha TeopHHTa na 

eJieKTpOOTJiaraHe Ha enJiaBH H BJIH5JHHeTO Ha yeJIOBM5JTa Ha eJieKTpOJIH3a BbpXy ebeTaBa Ha 
ennarmTe. HarrpaBeH e aHaJIHTHtieH o63op Ha .n:aHHHTe B JIHTepaTypaTa no eneKTpoxHMHLIHo 
OTJiaraHe Ha JlBOHHH I1 Tp0liHI1 ennarm Ha UHHKa I1 Ha H3ITOJI3BaHeTO Ha XpOMaTHH 
KOHBepeHOHHI1 pa3TBOpH 3a XHMHtiiia ITOB'bpXHOeTHa 06pa60TKa Ha l{I1HKOBH ITOKpMTHH. 
MaTepHaJibT B 0630pHaTa tiaeT Ha L(HeepTal.ll15JTa e eHeTeMaTH3HpaH MHOfO .D.06pe, H3JIO>I<eH e 
HaKpaTKO H .SICHO, KOeTO ITOKa3Ba, tie .D,OKTOpaHTKaTa e HaBJI513Jia L(OeTa .D,bJI60KO B 
M3ene.n:BaHaTa o6rracT M e 3arr03HaTa ebe erreuHanH3HpaHaTa mnepaTypaTa. 1IHTepaTypHH5IT 
nperne.n: 3aBbpUIBa e H3BO.D,H 3a Bb3MO>I<HOeTHTe 3a rrosryqaBaHe Ha TpOHHH errnaBH Zn-Fe-P H 
Zn-Ni-P I1 Ha Ta3H oeHOBa ea (pOpMynnpaHH I1 3a)latJHTe Ha ,.aneepTaUHOHHif.SI Tpy.n:. 

4. McTOJlii ua u3cJJe}lsaue n OUCHKa na JlOCTosepnocrra ua MaTcpnaJia. Tipa 
eKerrepHMeHTaJIHH:Te a3ene.n.BaHH5J no JlHeepTauaHa ea a3rromsaHa YTBbpLJ.eHa CbBpeMeHHa 
eneKTpOXHMHtiHH MeTOLI.H: lflll\flU'-11/CI GO.'ll1lal111Cp0.1U!nljJUJl - 3a OUCHKa Ha BJIJf5IHJfeTO Ha 
KOMTIOHeTHTe Ha eJieKTpOJIJfTHTe BbpXy I<HHCTHI<UTa Ha OTJiaraHe Ha errJiaBHTe. 
?CI.'IGauocmannt'-leJt .ltemoo - 3a OTnaraHe Ha tiaeT UHHI< H HeroBa crrnaBM, nomeztztoowta.Hlflllla 
nO.'IJl]JU3CilfUOHII(l meXl/l/1\(1 - 3a OITpeLI.eJI5IHe Ha KOp03HOHI-IaTa yeTOH'iJfBOCT Ha I.lJfHl<a H 

UHHKOBHTe errrraBH B MOL(eJIHa KOp03HOJ-JHa epena, U3.ltepaC11-/C HQ nO!UlpU3CilfU0/1HOJnO 
C7)11j)Ol11UGJ/eltUe - 3a I<a'-leeTBeHa Ol.{eHI<a Ha 3aUlJfTHaTa eiiOC06HOeT Ha IIOKpHTMJ.ITa. 
e.rzel\mpoxu.ltUI.Jlla wtneoaHcHa cneT.;_mpocl\omtfL 3a JlOTibJIHHTenHa oueHKa Ha 
ITOJI5IpH3al{HOHHOTO CbiipOTJfBJieHHe Ha pa3JIJ1tiHHTe errnaBH, I<aKTO Jf CbBpeMeHHH cpH3H4HJf 
MeTOJlHI<Jf a TeXHH:KH: peltn1?enoea rjJOmoe.'lel\mpO!-IlW cnel\mpoc,:omm (XPS) - 3a orrpe.n:emme 
Ha cbcTaBa Ha nosbpXHOCTHH:Te cnoese Ha rroi<p11TH:5JTa, pewn?euocmpyKmypell mW!lliJ - 3a 
H3errensaHe Ha CTPYI<TypaTa 11 <}>a3onmr CbcTan Ha eJioeneTe, cKw-Lz-tpauta e.rzeKmpoT-tTICl 
.HUhpOCI\OntUl (SEM) - 3a 113y'-laBaHe Ha IIOBbpXHOeTHaTa MOp<ponorH.SI Ha ITOI<pHTH5JTa H 
euepcu£iuo-oucnepcuomta cnel\mpoch·onzm (EDS) - 3a MHKpoeoH.D,OB aHaJIH3 Ha a3ene.n:sanHTe 
o6pa3I.llf. Jlb6paHHTe MeTO)lH ea He CaMO ebBpeMeJIHH. HO If y,n.a4HO ebYeTaHJf H rrpaBHJIHO 

rrpHJIO)J(eHJf, nopaJlH KOeTO JlOCTOBepHOeTTa Ha ei<errepHMeHTaJIHH5J MaTepHaJI B L(HeepTal.{H5ITa 

IIC 6yLJ.H ebMHeHJfe. 
TyK w.e oT6esre)J<a a H5JKOH nponyc1w H nenomwmu n npe.n:CTaseHa5I JlHeepTauaoHell 

MaTepHan: (a) B JlHCeprawuJ.Ta nHnesaT J\IOTHBH 3a H36opa Ha BoneH pa3TBop Ha 5% NaCl 
K3TO MO.L(eJIHa H rrpe.D,eTaBHTeJIHa KOp03JfOHHa epe}la 3a OUeHKa Ha I<Op03HOHHaTa 
ycTOH'il1BOCT H 3all.lHTHa erroco6HOeT Ha IIOKpHTJf5JTa; (6) JlHITCBaT MOTHBH 3a H360pa Ha 
TeMnepaTypa pa3TBOpHTC 3a OTJianiHe Ha BCJf'-lKJf BlfllOBe errJiaBHH ITOI<pHTH5J rrpH 40°C; (B) 
JI�mesa HHqJOpMal.{Jf5I 3a Bb3IIpOH3BOLJ.JfMOCTTa Ha TaKH:Ba Ba)J(HH eKrrepHMeHTaJIHO ITOJIYtiCHH 
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(I1J1H I13tJI1eJUIBaHI1) KOp03HOHHO-eJieKTpOXHMHtJHH napaMeTpH, KOHTO xapaKTepi13HpaT 
pa311HtJHHTe IIOKpi1TH5I - IIOJI5Ipi13aUHOHHO eb11pOTI113JleHHe I1 KOp03HOHHeH TOK; (r) KaTO 
KpHTepHH 3a 3alllHTHaTa e110e06HOeT Ha IIOKpHTHSITa e 11pHeT I13MepeHOTO IIOJI5IpH3aUHOHHO 
e'biipOHIBJleHHe B MO)leJII-raTa epena. Ll,ei:fcTI3HTeJ1HO 110115IpH3aUHOHHOTO e'b11pOTHBJieHHe e 
Ba)J<eH IIOKa3aTeJI 3a 3aJllHTHaTa CI10C06JIOCT Ha IIOl<pHTH5ITa, ThH KaTO e )J;IfpeKTHO eB'bp3aHO C 
KOp03HOHHH51 TOK (T.e. e KOp03HOI-H£aTa YCTOH<!HBOeT Ha IIOKpHTI151Ta), HO T03H IIOKa3aTeJI e 

He)lOeTaTbtJeH H MO)l(e ll.a CJIY)I<H eal\10 3a npu6J11BHTeJ1Ha 11 HatJaJlHa OUeHKa Ha Ta3H 
enoco6HoeT. 3a n'hnHa oueHKa Ha 3aJllHTHaTa enoeo611oeT Ha npoTei<TOpHH rroKpHTH5I o6aqe e 
He06XO)lHMO )la B3el\1aT 11pe)lBH)l H .llpyrH 110Ka3aTCJIH KaTO a HOll.Ha 110115lpH3yeMOeT Ha 
UOKJJHTH5ITa, BeJIIFIHHaTa Ha )lH<]>epeiiU-e<]JCI<Ta, paBHOMepHOCTTa, IIOpCCTOCTra I1 ll.PYfH 
<]l113HI<O-MCXai-II11·H-II1 IIOI<a3aTeJIH Ha pa3JlHtJHilTe I10KJJHTH51. 

He3aBHCHMO OT Te3H rrporryeKH, IIO MOe MHeHHe, )lHeepTaUHSITa e CTJJYKTypHpaHa 
npaBHJlHO, OtPOpMeHa e TeXHHtJeCKH MHOfO )l06pe M e HaiiHeaHa Ha .U06'bp HaytJeH e3HK. 

5. Ocuosnn uayqnn n uay�mo-npn.riomuu npnuocn Ha �ncepTau:uonuuSI TPY�· 
f1pHI-IOCHTe Ha )lHCepTaUHOHHI15I TPY.ll. ee OTHaCSIT )lO 110JiytJaBaHe 11 xapaKTepi13HpaHe Ha HOBH 
MaTepHallH - TpOHHH UHHKOBH errJlaBH, )l0I<a3BaHe Ha HOBH 11 IIOJ1ytJaBaHe Ha IIOTB'bp)lHTeJ1H11 
<]laKTH 3a Te311 enJlaBH. f1pHeMaM IIJJHIIOeHTe, rrpeneTaBeHH Ha CTp.l24 Ha )lHeepTaUH5ITa. 

0CU061lll/1le Haytmtt ll uayrmO-IljJl/JlOJIC/lllllfJUHOCU Ha .l1,11CepTaUHOHI151 Tpy.U, TIO MOe 
MHeHHe, 611xa MOfJlH ,Ua ee pe3IOMHpaT HaKpaTI<O li 110 CJle)lHI15I HatJHH: 

I) Tio.u6paHH ea rro.uxo.n5IIUH eTa6HJlHH pa3TBOpH 3a eJlei<TpoxHMHtJHO oTnaraHe Ha 
cnnasH Zn-Fe-P 11 Zn-Ni-P 11 ea 11onyqeHH -rpo"HHH UHHKOBH errnasH Zn-Fe-P H Zn-Ni-P s 
umpOK 11HaTia30H OT e'beTaBH. IJonytJeHH ea )laHHH ea BJ1H5IHHeTO Ha H5IKOI1 OeHOBHH 
napaMeTpH (pH Ha eJieKTpOllHTa I1 IIJl'bTHOeT Ha TOI<a) Ha yeJIOBT,UITa Ha enei<Tp0JlH3a BbpXy 
e'beTaBa Ha I10KpHTH5ITa. 

2) f1oJlytJeHH ea )laHHI1 3a CTJJYKTypaTa, (jJa30BHSI e'beTaB H IIOB'bpXHOeTHa MOpcpOJlOfH5I 
Ha 110I<pHTH5ITa or TpOHHH c11nasH Zn-Fe-P H Zn-Ni-P. 

3) Y eTaHOBeHO e, qe KOp03HOHHaTa yeTOH�IHBOeT l1 3aiUHTHaTa enoco6HOeT Ha 
H3eJiellBaHHTe TJJOHHH ei1JiaBHH IIOKpHTI15I, MaKap l1 B pa3JIH'-IHa CTel1eH B 3aBHeHMOeT OT 
ebeTaBa HM, ea IIO-BHCOI<H B cpaBHeHI1e e Te3H IIOKa3aTeJIH Ha �rHeTHTe UI1HKOBI1 IIOI<pHTH51. 

4) Propa6oreH e eKonorocbo6pa3eii eoCTaB Ha 6a3aTa Ha Cr(III) 3a XHMI1�mo 
naeMBHpaHe Ha 110KpHTI15ITa OT �meT Ili1HK 11 TJJOHHH UHHKOBH CITJiaBM H e IIOKa3aHO, �re 
110nyt.ICHI1Te eJie.U IIOB'bpXHOCTHa XI1MHtJHa o6pa60TKa KOHBepCHOHHH cpHJIMH IIOL(06p5IBaT 
eoweeTBeHO KOp03HOHHaTa yeTOH�IHBOeT Ha ITOKpHTI15ITa. 

Ha 6a3aTa Ha TC3I1 KOMI1JieKeHI1 pe3yJITaTI1 ea 11pC)lJ10)I<eHH CbCTaBM Ha TpOHHH enJiaBH 
Zn-Fe-P H Zn-Ni-P, rrepec11eKTI1BHI1 3a npaKTHtJeei<o 11pHJIO)l<CHHe B 3aiUMTHM eHeTeMH Ha 
eToMaHeHH H3.UCJIH5I 11 KOHerpyKUHH. 

6. fipCUCHKa B KaKBa CTCnCH LUICCpTaUUOHHIUIT Tpyn e JIH'-IHO .l1,eJIO Ha 
JJ.UcepTaHTKaTa. Tio3HasaM M. Tiernosa Karo CTyneHTKa s KaTe.upa ,EJleK-rpoxMMI15I H 3auuna 
oT Kopo3M51" Ha XTMY H HMaM OTJIHtJHH Bl1etJaTneHH51 OT HetiHaTa pa6oTa. OT 
11pe)loeraseHHTe MM Marepmum Mora na Hanpan51 3ai<niOtJCHHe, qe .UHcepTaUMOHHH5IT TPYll e 
JIHtJHo .ueno Ha M. Tiemosa, KaTo M3eJJennaHH5ITa ea rrposeneHH 11011 HCI1ocpe)leTBeHoTo 
pbi<OBO)lCTBOTO Ha netiHHTe Hay-..IHH I<OHeyJrrartTI1 nou. CTe(paHa BHTKOBa H npocp. HHI<onati 
.6on<KOB 11 s ebTPYllHH"leCTBO e ac. Bae11J1 .6J,tmapon. B Ta3H rpyna Ha cei<U115I ,.EneKTpoxH.MH5I 
H KOp03H5I" HMa HaTpy11aH 3HatJHTeJieH OIIHT, Kai<TO H HaUMOHaJIHO H Me)K)lyHapOll.HO 
IIpH3HaHHe B 06JiaCTTa Ha ranBaHMtJHO OTJiaraHe Ha UHHKOBH errJiaBH. 

7. lly6JinKauuu no �ncepTauuoHnnSI TPY�· Pe3ynTanne or H3enensaHH5ITa no 
1111eCJHaUI15IT3 ea o6er<T Ha o6mo 6 ny6JIHI<aUHH B Hay�mH cn:neaHH5I H e6opHHU11 OT )lOT<Jlal.lH 
Ha Hay�IHH I<OH<pepCHUHH, B T. t.(. 3 ny6JJHI<aUHH B emrcaH115I C J1<Jl, OT KOHTO 2 B 
Me)r<.UyHapOllHI1 errHcaHH5I (Materials Chem. Phys. 11 Central Europ. J of Chem.) 11 1 - B Bulg. 

Chem. Commun . .  llaeTH OT nrrceprauHoHHH5I TPY.LI. ea llOKnansaHH Ha 6 MC)KllyHaponmr H 
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HaU.MOHaJIHH Hayt.JHM cpopyMH, npone)leHH Y HaC M 'IY)I<6HHa. Ilo ny6JJHKall.J·UiTe Ha 
)lHCeprau.miTa ea 3a6emi3aHH Betie 1 4 JJ.MTara. Koero e enHo OTJJHt.JHO nocrmKeHHe 3a 
llHCeprau.HoHeH TPYJl 3a o6pa3oBarerrHa 11 Hayt.JHa creneH ")lOKTop". TaKa, -qe no BCH'IKH 
HayKOMeTpH'IHH nOKa3aTeJIH, )lHCepTaJJ.HSITa On1Z06apR H llOpH Ha,l(XBbpJJH H3HCKBaHHHTa 3a 
Hayt.JHa creneH ,llOKTop" B IlpaBHJJHHKa 3a ycrronmiTa 3a npHno6I-maHe Ha Hay'IHH creneHM .H 

3aeMaHe Ha ai<a)leMM'IHH llJlb)KHOCTH B I1<!>X-EAH- �IJI. 5 (4). 

8. llpHJIO:lKCHHe Ha peJyJITannc or .uncepraiUiOHHHSI TPYll· Pe3yJiraTHTe or 
M3CJie)lBaHHHTa nO )lHCepTaU.HSITa HMaT npSIKO OTHOIIIeHHe K"bM rrpai<THKaTa H no-cneU.HaJIHO -
I<bM erreKTpOXHMHt.JHO OTJJaraHe Ha U.HHI<OBM CnJJaBH C U.eJJ 3alll.HTa OT KOp03H51 Ha o6HKHOBeHH 
croMaHH. Pa3pa6oreHHTe CbCTaBH Ha pa3TBOpH H pe)I<HMH 3a ornaraHe Ha rpo:HHM cnnaBH Zn­
Fe-P 11 Zn-Ni-P M ei<onorocbo6pa3eH CbCTaB Ha 6a3ara Ha Cr(III) 3a XHMH�mo nacHBHpaHe Ha 
noKpHTHSI OT U.HHK H HefOBM CnJiaBH ea MHOfO )l06pa OCHOBa 3a TeXHOJJOfH'IHI1 pellleHHR. 
)J,aHHHTe 3a I<Op03110HHaTa YCTOHLIHBOCT Ha U.HHKOBHTe nOKpHTH.s:I BbB BOJJ:HH cpe,n:H Ha 
xnopH)lM ea none3Ha HH<popMaU.H.s:I 3a 1136op Ha cnrraBHO noKp11THe 11 H3.s:ICH.s:IBaHe Ha ccpepnre 

Ha rrpHJJO)J(eHHe. 

9. KpnrM�nm 6eJie:lKKII H npenopbKII 3a 6bnemn n3CJIC}lBaHnH. Karo npenopbKH 
npH 6b)lelll.H HJCJJe)lBaHH.s:I no npo6rreMH CBbp3aHH c reManmara H a  nMceprauH.s:ITa, 611x :>I<enan 
na 06upHa BHI1MaHMe Ha CJJe)lHOTO: 

1) Heo6xo)lHMO e )la ce pa3IIIHpHT 11 3a)lbJJ6otiaT 113CJJe)lBaHH.s:ITa 3a no-nbnHa ou.eHKa 
Ha 3alJ..I.HTHHTe CBOHCTBa Ha pa3JIH'IHHTe cnnaBHM ll.MHKOBM IIOKpHTH.s:I, BKJJ. H crre,n 
naCH.BaU.HOHHa XHMH.qecKa 06pa60TI<a, qpe3 H3nOJl3BaHe Ha YCKOpeHM aTMOCcpepHH 
H3nHTaHM5l, H3ni1TaHHH BbB BO)lHa cpe,ZI.a, KaKTO 11 MHKpOCKOfiCKH Ha6JIIO)leHH5l Ha xapaKTepa 
Ha I<Op03HOHHHTe nopa)KeHHH B pa3JJHLJHM CpC,ZI.H 11 OUeHKa Ha <l)H3I1KO-MexaHHLJHHTe CBOikTBa 
Ha nOKpHTHHTa H ,llp. 

2) ,Qa ce nonpc.s:IT Bb3MO)KHOCTH 3a naTeHTHpaHe Ha OpHrHHaJieH CbCTaB Ha 6a3aTa Ha 
Cr(JII) 3a XHMH'IHO naCHBHpaHe Ha noKpHTHH OT U.HHK H U.HHKOBH CnJiaBH. 

10. llpeueHKa na aBTOpeciJepaTa. ABTOpecpepaTbT OTpa3.SIBa )lOCTaTbLJHO TibJIHO H 
KOpeKTHO OCHOBHUTe H3CJJe,ZI.BaHH51, pe3yJITaTU 11 nOCTmi<eHH5l Ha )lHCepTaU.HOHHH5l rpyll. 

11. 3ai<mO•ICHiiC. B 3ai<motieHHe CLIHTaM, Ye npencraneHara MH 3a peu.eH3HpaHe 
)lHCepTaU.HH no o6eM, MeTO)lHLJHO HMBO Ha H3CJie}lBaHH5ITa, Hay'1HH H HaytiHO-TipHJJO)I<HH 
rrpHHOCH, KaKTO H ny6JJHKaU.HH B HayYHaTa JIHTeparypa OTfOBap.s:I HaTibJIHO Ha H3HCKBaHHHTa B 
IlpaBHnmma 3a ycnoBH5ITa 3a npH.n:o6HBaHe Ha Hay'-IHH creneHH 11 3aeMaHe Ha aKa}leMHLJHH 
)lJib)J(HOCTH B I1<l>X-EAH. 

Ha 6a3aTa Ha ropeH3JIO)KeHOTO, KaTO H3XO)I<,llaM rrpe,UH BCH'11<0 OT HaytiHHTe H HayqHo­
npHJIO)KHH.Te npHHOCH Ha )lHCepraUHOHHH5l Tpy)l, 3HatieHHeTO Ha TIOJiy'leHHTe pe3yJJTaTH 3a 
pa3pa60TBaHe Ha CbBpeMeHHH eKOJIOfOCb06pa3HH TeXHOJIOfHH 3a OTJiaraHe H TIOBbpXHOCTHa 
o6pa60TKa Ha U.HHKOBH cnrraBH, KaKTO H MHOfO )l06para nO)lfOTOBKa Ha )lOKTOpaHTKaTa B 
o6nacrra Ha npHJIO)](Ha eneKTpOXHMH5! H 3alJ..I.HTa Ha MeTaJJHTe O T  KOp03H5l, npenopbLJaM C 
YJlOBOJICTBHe Ha qrreHoBere Ha HayqHoro )J(YPH npH I1<l>X-EAH .n:a rnacyBar DOJIO:lKHTeJIHO 
Ja npHcb)K}laHe Ha o6pa3oBaTMHaTa n HayqHa cTeneH "llOKTop" (HanpaBneHHe 4.2 
,XHMHqeCI<H HayKH", EneKTpOXHMIUI, BKJI. XHMH'!eCKH 113TOt.IHHU.H Ha TOKa) Ha HH:ll\. 

MurJicua UscTKOBa TiemoBa. 

Coqm5!, 06.08.2019 r. Peu.eH3 
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