
MHcmyT no �M3MKOXMMMS1 np11AH 

Bx. N2.JJ.5. .................... .. 

i AaTa: .. � • . O!L.�Ar.. 

CTAHOBII�E 
3a npH.n.o6HsaHe Ha o6pa3oBaTenHaTa 11 HayYHa eTeneH ",[l,oKTop" no HarrpasneHHe 4.2. 

XHMHY.eeKH HayKH "EJ1eKTpOXHMI1H (BKJl. XHMHYeeKH 113TOY.HHU,11 Ha TOK)" Ha TeMa: 

"EneKTpOXHMI1YHO rronyyasaHe 11 KOp03110HHO nose.n.eHHe Ha TpotiHH cnnas11 Zn-Fe-P 11 Zn-Ni-P" 
e KaH.D.I1.D.aT: HH�. MurneHa l(seTKosa llernosa 

lJ.neH Ha HayY.Ho )f(yp11: ParnKo CTe(j>aHos ParnKos, .LJ.OKTop, .LJ.OUeHT- H<l>X-nAH 

1. 06ma xapaKTepHCTHKa Ha Hayl.JHO-H3CJie,!J,OBaTeJICKaTa H Hayl.JHO-DpHJIO�HaTa 

,!J,eHHOCT Ha KaH,!J,H,!J,aTa. 

,[J,HeepTaiJ,I10HHHHT Tpy.n. Ha 11H)f(. M11r11eHa UseTKosa Tiewosa e B o6naerra Ha 3aiiJ.I1Ta Ha 
CTOMaHI1Te OT KOp031151. :VhseeTHO e, l!e IIOIJ,HHKOBaHeTO e e,D.Ha OT HaH-pa3I1pOeTpaHeHHTe 
TeXHOJ10fl111 3a 3a!lJ,HTa OT KOp031151 Ha CTOMaHeHHTe ebOpb)f(eHI1H. 0eHOBeH He.n.oeTaThK Ha 
UHHKOBI1Te noKp11THH e nowaTa HM a.n.xe3HH K'hM nocne.n.sama o6pa6oTKa. Como TaKa, s 
arpeeHBHH KOp03110HI1 epe.n.11 UHHKOBOTO IIOKpHTHe, KaTO aHO,D.eH (")f(epTBeH") eJIOH IIO­
OTHOWeHHe Ha )f(eJ1513HaTa IIO.D.JlO)f(Ka, ee pa3TBapH 6op30 OT IIOBbpXHOCTTa Ha CTOMaHaTa 11 T.H 
OCTaBa He3all.ll1TeHa. 3a eJ1HMI1H11paHe Ha Te311 He,D.OCTaThiJ,11 UHHKbT ce CbOTJlara C MeTaJ111 OT 
)f(eJl.H3HaTa rpyna, KOeTo no.n.o6pRsa cpH3HKo-MexaHHYHH csoticTsa Ha IJ,HHKOBHTe ennas11. 
CooTnaraHeTo Ha HeMeTanHH eneMeHTH KaTo cpoccpop s cnnas11 Ha Zn-Ni 11 Zn-Fe .n.orrbllHHTeJIHO 
no.n.o6pHBaT THXHaTa Kopo3HOHHa ycTOHYHBOCT. Yseni1YasaHeTo Ha 3aW.HTHI1Te cnoco6HOCTH Ha 
IJ,HHKa 11 HerOBHTe CIIJlaBH Ce IIOCTHra Cbll.lO 11 4pe3 Xl1Ml1YHO naCHBHpaHe. ni1IICBa, o6aYe, 
,D.OCTaTh4Ha l-1HcpOpMaiJ,I1H OTHOeHO ycnOBH.HTa (pH H IIJibTHOCT Ha TOKa B WHpOK .D.Harra3aH), rrpH 
KOHTO ee IIOJlyYaBaT TpOHHH <}loccpOpOeb,D.bp)f(all.lH CIIJlaBH Ha UHHKa C MeTaJlH OT )f(eJl.H3HaTa 
rpyna KaKTo 11 THXHOTO oxapaKTepH311paHe. 0Trosop Ha Te3H npe.n.H3BHKaTencTBa .n.o romrMa 

CTeneH ea OTpa3eHI1 B HaCTO.Hll.ll151 .D.HeepTaUHOHeH Tpy.n.. 
CsH.n.eTeneTso 3a Hayl.IHO npHJlO)f(Ha .n.etiHoeT Ha .n.HcepTaHTa ea yqaeTMTa 11 s 8 .n.orosopa, 

Ha e,D.HH OT KOHTO e 11 pbKOBO.D.HTeJl. HHKOH IIO-OeHOBHH .D.OfOBOpa, KOHTO HMaT Ilp.HKO OTHOWeHHe 
KbM .D.I1eepTaiJ,H.HTa Ha HH)f(. M11rneHa lJ,BeTKOBa Tiewosa ea: 
�OfOBOp �<f>Hll - 22/20.04.2016, "HOBH MaTepHaJ111 3a ecpeKTHBHa KOp03110HHa 3a!lJ,HTa Ha 
6a3aTa Ha IJ,11HKOBH 11 KOMII0311THH IJ,HHKOBH CIIJlaBH C eKOJIOfl14H11 KOHBepCHOHH11 cp1111MI1", 
"TiporpaMa 3a no.n.noMaraHe Ha MJla.D.HTe yqemt B EAH", o'hnrapcKa AKa.n.eMM Ha HayKHTe ". 
PoKOBO.D.HTen Ha npoeKTa MHrneHa ITewosa, 
llpoeKT No.71I<l>-02-25 /29.07.2014r. "11HoBaTHBHa TeXHOJiori1H 3a eneKTpOXI1MHY.Ho HaHac.HHe 
Ha 3all.lHTHl1 IIOKpHTH.H Ha 6a3aTa Ha UHHK C IIOCJle,D.Ball.lH KOHBepeHOHHH cp1111MH BbpXy eJlO)f(HH 
MaWHHOCTpOHTeJIHH .n.eTatinH", HauHoHaneH I1Hosau,HoHeH <l>oH.n., MHHHCTepcTso Ha 
HKOHOMHKaTa. 
�orosop �<l>HH E-02/9 OT 12. 12.2014r. ,MHoroKoMnoHeHTHH KaTaJIH3aTopH, HeCb.D.bp)f(all.lH 
6naropo.n.HH MeTaJIH 3a reHepHpaHe Ha so.n.opo.n. s eneKTpOI1113Ha KJJeTKa c aHHOH-nposo.n.Hma 
IIOJlHMepHa MeM6paHa", "KOHKypc 3a cpHHaHCHpaHe Ha Hayl.IHI1 113CJ1e,D.BaH!151 B np110p11TeTHH 
o6naCTl1- 2014 r. ,<l>oH.n. HayYHH H3cne.n.saHHSl". 



,l(orosop No.N-1/ 17.05.2011r. ,¥13cne.usaHe Ha HOBH eneKTpO.UH 3a aJIKaJIHI1 
aKyMynaTop11",6oxeMH� A)J;", llewKa peny6nHKa. PbKOBO.U11Ten Ha npoeKTa .uou,. M .  Mna.ueHos, 
J1HCTHTYT no eneKTpOXHMI1� 11 eHeprHHHH CHCTeMI1, oAH. 
,l(orosop ,l(H-09/6 OT 15.12.2016, ,,UH3aHH Ha 11HOBaTI1BHH MeTaJIHH 11 X116p11)J.HI1 U11HKOBI1 
noKp11TI1� 3a nO)J.06p�BaHe Ha 3aiiJ,HTaTa OT KOp0311}1 Ha CTOMaHa", "KOHKypc 3a <l>11HaHCHpaHe Ha 
<PYH.UaMeHTaJlHI1 Hay4HH 113Cne.usaHH�- 20 16r. ,<I>oH.n Hay4HI1 113Cne.n.saHmt" - TeKyw 

2. Ocuosuu uayquu u uayquo-npunOiKHH npuuocu. 

IlpHHOCI1Te 6HX rH o6o6IIJ,I1J1 KaKTO CJle)J.Ba: 
Tpoi1HI1 UHHKOBH cnnas11 Zn-Fe-P 11 Zn-Ni-P ea eneKTpOXI1MHl.JHO OTJlO)f(eHI1 s wHpOK 

)J.HaiTa30H OT ycnOBI1}1 OT eneKTpOJ111TI1, Ka4eCTBeHO pa311114HI1 OT )J.OCera 113BeCTH11Te B 
JlHTepaTypaTa. 3a nbpB11 nbT e 113nOJI3BaHa KOM6HHaU11}1 OT .LJ.Be <Poc<PopOCb)J.bp){(aLLI,I1 
Cbe)J.HHeHI15! KaTO 113T04HI1K Ha <Poc<Pop 11 KOMnJleKC006pa3yBaTeJl f3-aJlaHI1H, KaTO 6y4>ep 3a 
cTa611Jll1311paHe Ha eneKTpOni1Ta. 3ano3HasaHeTo s .neTaHJJHTe Ha npouec11Te .nonp11Hae� 3a 
113rpa){()J,aHeTO Ha nO-nbJJHa npe)J.CTaBa 3a cpopM11paHeTO Ha Tp11KOMnOHeHTHI1 el1eTeMJ1 Ha OeHOBa 
U11HK KaTo ecpeKTI1BHI1 ,){(epTBeHw" noKpHTI15!. Te311 cnnas11 npo�B5!BaT 3Ha411TenHO no-.no6pa 
3aiiJ,I1THaTa cnoco6HocT, onpe.ueneHa s MO.UeJIHa epe.na Ha 5% NaCI s cpasHeH11e c 
0611KHOBeHHI1Te U11HKOBI1 noKp11TH}l. B )J.OnbJJHeHI1e e pa3pa6oTeH HOB eKOJ10fOCb06pa3eH ebeTaB 
3a XHMHl.JHO rracHB11paHe Ha 6a3aTa Ha Cbe.U11HeHHe Ha Cr3+, KOHTO no3son�sa o6pa6oTKa KaKTO 
Ha 411CTO U11HKOBO noKpHTI1e, TaKa 11 Ha TpOHHI1 UI1HKOBI1 CnJJaBI1, Cb)J.bp){(aiiJ,H <Poc<Pop. 
IloJiy4eHI1}1T KOHBepC110HeH cp1111M ITO)J.06p}{Ba CbiiJ,eCTBeHO KOp03110HHaTa YCTOWIHBOCT, KaKTO 
Ha UHHKOBOTO nOKpHTI1e TaKa 11 Ha H�KOH OT errnaBHTe Zn-Fe-P 11 Zn-Ni-P B arpeC11BHa epe.ua, 
Cb)J.bp){(aiiJ,a XJJOpHH HOHI1. 

Pe3ynTaTI1Te oT 113cne.usaH11}1Ta, 6e3 ebMHeHI1e H3BopweHH oT MHrneHa Ilewosa, He caMo 
BO)J.5IT )J.O o6oraT5!BaHe Ha CbiUeCTByBaiiJ,I1Te 3HaHI1}1 11 TeOp1111, HO ea npe.UJlO)f(eH11 11 CbCTaBI1 Ha 
cn11asH Zn-Fe-P 11 Zn-Ni-P, no.uxo.n�WH 3a npHnaraHe s peaJIHI1 eKcnnoaTaUI10HHI1 yeJIOBH�. 

3. 0TpaiKenue ua uayquuTe ny6nuKaQuu ua Kan.nu.naTa s 6'hnrapcKaTa u 

"�YiKAeCTpauuaTa JIHTepaTypa. 

,U11cepTaUHOHHIUI TPYA Ha MHrneHa UseTKosa Ilewosa sKmot.Isa o6wo 5 ny6nwKaU,H11 
KaTO Tp11 OT niX ea B CT111CaHI1}1 e IF. Ilo TlbpB11Te )J.Be eTaTI111 ea npe)J.CTaBeH11 o6IIJ,O 12 U11TaTa. 
To311 <PaKT rosop11 3a aKTyanHoeTTa Ha TeMaTa Ha )J.I1eepTaUH}l. 

4. KpuTH"'HH 6eneiKKH u npenopbKH K'hM uayqnuTe Tpy.nose ua Kau.uu.uaTa . 

.IJ:11cepTaUHOHHI15! Tpy)J. e HanHCaH CTerHaTO, pa3611paeMO Ha BHeOKO Hayl.JHO HI1BO 11 C 
norw-JecKa nocne.nosaTeJIHOeT np11 113JIO){(eHHeTo H o6o6w.asaHeTo Ha pe3ynTaTHTe. I1MaM 
eJJe)J,HHTe BbiTpOel1 KbM )J,OKpOTaHTa: 

• KaKso ce cny11sa c noKpHTHeTO no speMe Ha npoueca Ha nac11s11paHe? 
• Ha KaKBO ce )J.bJl)f(H .nonbnmiTenHoTo o6oraT}{BaHe Ha C'b.Ubp){(aHHeTo Ha Fe 11 P 

np11 .usa OT cbeTaBHTe Ha ennasTa Zn-Fe-P cne.u nae11s11paHe? 



3AKJIJOqEHHE 

HayKoMeTpH4HHTe .n.aHH11, HanpaseHH51 aHaJJI13 Ha pe3yJJTaTH B .U11CepTaU.HOHHH51 Tpy.n. 11 
OTpa)f(eHHeTO 11M B Me)f(.LJ.yHapO.LJ.HOTO Hay4HO npOCTpaHCTBO, DOKa3BaT, lJe MaTep11MbT e 
.LJ.HCepTa6HJleH, a TeMaTa e 113KJII0411TeJlHO aKTyaJIHa. 0oJiyqeHI1Te pe3yJITaTH OT .LJ.HCepTaHTa 
DOTBbp)f(.LJ.aBaT 113DbJ1HeHHeTO Ha DOCTaBeHaTa LJ,eJI KaTO B .LJ.On'bJlHeHMe ea npe.LJ.JTO)f(eHH CbCTaBH 
Ha cnnas11 Zn-Fe-P 11 Zn-Ni-P 3a np11JJO)f(eHI1e B npaKTI1KaTa. B 3aKJUOl.JeHHe, M051Ta ou,eHKa e 
DOJIO)f(HTeJIHa 11 C y6e.n.eHOCT npenOpotiBaM Ha lJJieHOBeTe Ha Hayl.JHOTO )f(ypH .n.a rnacyBaT 3a 
npHCb)f(.LJ.aHe Ha o6pa30BaTeJTHaTa 11 Hayl.JHa CTeneH ".lJ:OKTOp" Ha YIH)f(.�fJieHa lJ,BeTKOBa 

Demo sa 

20.09.2019 r. J.-brOTBI1Jl CTaHOBHIUeTO< -r
-

·-· 

l.n.o� . .n.-p P.PawKos/ 


