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II0 KOHKYPC 34 3a€MaHe Ha aKaJeMHYHa JTbKHOCT ,JIOLIEHT’, IO MpodeCHOHATHO HAMPABIICHUE
5.13. Q6110 HHKEHEePCTBO, CIEIMHATIHOCT ,, JIHKeHepHa XUMHS ",

o6ssen B JIB, 6poit 100/26.11.2024 r.

33 HyX/UTe Ha Kateqpa ,Maremarnka, Ou3nka, Xumus'" npy $axyaret 1o MalmHOCTpoSHe U
ypenoctpoere kM TexHuuecku yHuBepcuteT — Codus, Gpumman I1nosaus.

¢ Kagamaar L. ac. a-p Kamuna Bacunesa Kamapcka
Penensenrt: gou. a-p Anexcanabp Crepanos 3axapues

1. O0mu nooKeHus: 1 GuorpapuIHM JAHHH

I'1 ac. a-p Kamuna Bacunesa Kamapeka e ponena Ha 26.06.1981 r., B rp. Tomonosrpan. 1ipes
2007 r., xato crymenr B IIY  Jlaucmit Xwunemnmapcku®, rp. IDtopame, mnomydasa
006pa3oBaTeHO-KBAMM(UKAIMOHA  cTene  “Marucrep” ¥ mpodecnoHaNHa KBATHQHKAIWSA
Vuuren mo xumus”. B romunure 2002 — 2011, x-p Kamapcka 3aema UIBKHOCTTA YYHTEN IO
XHUMHS, CHOTBeTHO B nepuoaa 2002-2006 - 8 COY ,H. 1. Bartmapos*“- ITnosaus, ot 2006 xo 2008 -
yunTeN — JekTop no Guosorus 1 xumus, I1I" o TypuseM ,.IIpod. A-p Acer 3naTapos™ - [LnoBouB 1
2008 — 2011 - yguren no Guonorus i xumus, COY ,Xp. I'. Jlanos® - Ilnoeaus. B nepuona 2012 -
2015 r. T4 3aeMa JUTEXKHOCTTA acHCTEHT mo Xummus, B Kareapa ,MatemaTuka, Qu3uka 0 XuMus,
Texumueckun yumpepcuteT - Co¢us, @mman Ilmosmue. Ilpes 2015 r. T4 nomyyasa
obpasoparenHata ¥ HayuHa crenen ,J{oktop”, B OGOmact Ha Bucme oGpasoBaHHe: 1
[eparormueckn Haykw, npodecuonanso Hampasienue 1.3. Ilemaroruka Ha oOydeHHeTro U OT
CHINATA TOMMHA 0 MOMEHTa, TS € TNlaBeH acucTeHT B Karezmpa ,Maremarrka, Gu3uka 4 XUMHS " -
Texuwyecku yuusepeureT - Codust, @unman 1LtoBmus.

2. O0mo onucaHue HA NPeACTABEHHTE MATEPHAIH

1. acucrent a-p Kammma Kamapcka e mpescTapmia 3a peneHsupane obmo 28 (meamecer H
oceM) HayuHH Tpy/Ja 1 2 (ABa) HAyYHOM3CIIENOBATE/ICKY IpoeKTa. [Ipremar ce 3a pelieH3npaHe 23
(1BazeceT W TPH) HAYYHM TPYIa, KOHTO Ca M3BBH mucepranusra, 1 (emmo) yueOHO mocolue H ce
OTYHMTAT NP KpaifHaTa OLCHKA 2 (ABAa) HAYYHOH3C/IEIOBATEICKH MPOCKTA. S (mert) mayunm Tpyna,
BKJIIOYEHH B JMCEpPTALMATA, HE Ce PELEH3UpaT. B HOIBIHEHHE KBM TOpenocoyeHara uadopManus,
MO’Ke 1a ce u3ThKHe (akThT, ye A-p Kamapcka mpenctass 16 (mecTHameceT) caMOCTOATEIHH

ny6mkanuu, B 5 (meT) € B ChaBTOPCTBO HA IBPBO MACTO, HA BTOPO - B 2 (aBe), HA TPETO HIIH
YETBBPTO MACTO — HAMA.

Karo ce B3eMe moj BHMMaHHe “CHpaBKka 3a H3I'BJIHCHHEC Ha MHHUMAIHHTC H3HCKBAHHA 3a
npugobusane Ha A/l ,JomeHT”, oT ri. ac. A-p Kamuna Bacunesa Kamapcka, B obmact 5.
TexHmYecKH HayKH, chraacHo [Ipunoxkenue 1 va IIYP3AZITYC 3a ITH 5.13., Moxe /ia ce Hanpaey
cienHoTO 0000NIEHNE, KAKTO CIICABA!

I'pynm ot Coabpikanue MuHuMAaIeH Touxn Ha
HOKA3ATEH Opoii TOUKH KAHIHAATKATA
A Iloka3zaren 1 50 50
B [Toxazaten 4 100 560
r Cyma ot nokasaremaure 0T 5 10 11 200 241.6
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Cyma 0T IoKa3aTeauTe OT 12 mo 15 50 138

A
E Cyma OT moKasarenure ot 16 10 29 - 40
XK [Toxasaren 30 30 156

HQHBTH 3a peleH3HpaHe HAVYHU TPY/IAOBC, pasnpexeacHn o rpyny v MOKA3ATEIH

I'pyna B, nokasarex B4. Xabunumayuonen mpyo. IIpeficTaBeHH Ca [AeceT HayIHN myOuKanuy, B
crmcanns ¢ umnakT-gpaxrop (IF) u IS/SJR MHAMKATOPH, CHOTBCTHO aernpn mybmuxamun ¢ [F 1
necer myGmukamuu ¢ [S/SJR MHIMKATOPH, B M3JaHUA, KOMTO Ca pebepupaEs B HHICKCHPAHU B
CBETOBHOM3BECTHH 6a3y JaHHHU C Hay9IHA HHGOPMAIHSL.

I'pyna I, nokasaren I'7. Hayunu nyGauKauyy B U3aHHA, KOUTO ca pedepupany ¥ HHIEKCHPAHH
B CBETOBHOM3BECTHH 0asy [AHHM C HaydyHa HHQOpMAIL. [IpencrapeHd ¢a TpH HAy4HH
ny6muxanuy, ¢ IS/SJR uBANKATOPH, HHICKCAPAHH B Scopus.

I'pyna I, moxasaren I'8. Ilpencrasenn ca gecet HAyJHH ITyOIHKaIuK, B HepebeprpaHu CIMCaHNs,
¢ Hay4HO PELEH3NPaHE MK B PeIAKTHPAHN KOJCKTHBHH TPYZLOBE.

gﬂ"l'lfl[!al-ll/lﬂ, PLKOBOJCTBO HA M _yJyacTHe B Hayqﬂomcﬂegona'renclm MPOCKTH, NATCHTH H
JIEKNHOHHU _KVPCOBE, pasnpeneaeHn 1o rpynma_H MoKa3aTeJu, 33 KOMTO ca NMPUI0KCHH
CHLOTBETHHUTE JOKYMEHTH (cnpaBKH H cg!ymeﬁlm ﬁe.l“le}lﬂ(ll!

I'pyna JI, nokasaren {12. TpunajgeceT OUTHPAHIA HA ceJdeM Hay4HH HmyOnmkaruy, B HAyIHH
p3anus, pedepupaHi U MHIEKCHPAHH B CBETOBHOU3BECTHH Gasu JaHHHU ¢ HAyYHA HEPOPMAIIHS.
I'pyna JI, nokasaren J13. JIBe UUTHPAHHS B €XHA MOHOTpaQuH ¥ KOJEKTHBHH TOMOBE C HAyIHO
pelieH3HpaHe.

I'pyna /I, moxkasaTe J114. Eano nurHpaHe Ha €IHA HAYYHH my6ruKanuy B HepeQepupaHi
CITMCAHUSA C HAYYHO PELECH3UPaHE.

I'pyna E, nokasaren E18. Yuactue B ABa HAIHOHAIHH Hay4HU WIH 00pa3oBaTe/THH POCKTA.
I'pyna E, moxasaTe E24. Enno nyOnuKyBaHO YHHBEPCHTETCKO yueGHO mocoGue WM yIeOHO
mocoOue, KOETOo e H3ION3Ea B YIIIHIIHATA MPEKa.

Tpyna 2K, nokazaren JK30. Cto meraecer U MECT Haca 061 XopapuyM Ha BOJEHH JICKIHH 32
nocaenauTe Tpu roguau B TY-Codns, dpuman [InoBous.

Jlannume, npedcmasenu no-20pe 3a ywacmue Ha . acucmenm 0-p Kanuna Kamapcka, é

HACMoAWHA KOHKYpC 34 npudobueane Ha Al ,, 00UeHm, MHOZOKpAMHO npecuuiasan
wsncreanuama na ITYP3AJ ¢ TY-Codpua 3a ITH 5.13.

3. O0ma XapaKTepUCTHKA HA HAYYHOM3CICA0BATE/ICKATA H HAY9IHONPHI0KHATA ACHHOCT HA
KAHIWAATA

OcHOBHA TEMaTHKa Ha HAyYHOM3CIENOBAaTeICKaTa M HayIHONPHIIONKHA AeHHOCT HA I-p
Kamapcka, € W3c/e/BaHe HA KOPO3HOHHOTO IOBS/ICHHE Ha pasnuYHd HeMOAM(HUHEpaHA K
MoauuIUpaHu (¢ PasIHIHH XUMHIHH eJIEMEHTH) aJlyMUHWCBH CIUIABH, B KHCEIH, HEYTpalHu U
OCHOBHH Cp€JIH, C Pa3/IM4CH aHHOHEH CBCTaB M IPH pasiIHiH ycaosus. CpIIo Taxa, MPOBEICHH Ca
peJIAIA U3CIE/IBAHMS OTHOCHO NPHJIOKAMOCTT Ha PA3/IHHHH HATYpaIHA MHXMOMTOPH Ha KOPO3HS
Ha aTyMAHHCBH CIUIaBH.

4. OneHKa HA NEAATOrHYECKATA MOAr0TOBKA M JEHHOCT HA KaHAHaTa

IIpe3s rojuHMTEe HA CBOATA YHHBEPCHTCTCKA TIpenoaBaTeNicka OEWHOCT, TJI. aCHCTeHT A-p
Kamapcka € BOIMIA JISKIHH ¥ Ja00paTOPHH YIPAKHEHWA, Ha OBArapcKd M aHIJIMHCKY €3HK, II0
JTMCIMIUIAHATA ,,XUMUASL, Ha CTYISHTH OT Pas/IAHU COCIHATHOCTH Ha TexHH4YeCKH YHHBEPCHUTET -
Coodwus, dumman Ilnosmus. OCBeH TOBA, A-P Kamapcka IIpHTekKaBa ABITOTOJHIIEH CTaX KaTo yIUTe!
[0 XMMUS B peulia YUrIHIa B Ip. [Tnormus. B croTBETCTBHE C KA3aHOTO HAMA CBMHEHHE, 1€ IIL




acucTeHT A-p Kamapcka ce mon3Ba ¢ aBTOPUTET HA YTBHPACH M KOMIIETEHTCH MPENOJaBaTell, KOHTO
ce e IIOCBETHI B TONSMA CTENeH HA IpemojaBaTesckara paboTa, Mopaan KoeTo n-p Kamapcka €
IOJIy4H/Ia CHOTBETHO IPU3HAHUE OT KOJETHTE CH OT KaTelpaTa i 0T 00y4aBaHUTe OT Hesl CTYACHTH.

He ma mocnemno Mscto, A-p Kamapcka e IpeIcTaBuia 3a pasIiIex[aHe H CaMOCTOSTENHO
HATIMCAHO M CBHCTABEHO YHHBEPCUTETCKO ydueOHO mocoOme, o3armaBeHo “PBKOBOJCTBO 3a
naGoparopuu ynpaxserus no xumus”. [Toco6ueTo e croOpaseHo ¢ HOBHTE y4eOHH MPOrpaMH IO
IACUAIUTAHATA XMMHS M € [peJHA3HAUCHO 3a NpPOBEXJaHe Ha JabopaToOpHU YIpaXKHEHHS 3a
CTYZEHTH OT 3a10uHa (opma Ha obyuenue B Texmmaeckn yausepcuret — Codust, Qrmman [TnoBaus.

5. OCHOBHH HAYYHHM W HAYYHO-IPHJI0KHHE NPUHOCH

IIpefcTaBeHUTE M3CIEABAHMA Ca YacT OT €IHO BHHATH aKTyalHO M BaXHO HayJHO HalpaBICHHE,
KAKBOTO € KOpO3HATA HA AJTyMHHHEBH CIUIABH. 3apaai CBOMTE H3KIOYATENHH CBOKCTBA,
alyMHHHEBHTE CILIABY CE M3II0JI3BAT IIKPOKO B PA3TIMIHU Chepy Ha NPOU3BOACTBOTO U HAH-BEUE B
aBTOMOOWMIHATA, CAMOJNIETHA M XHMMUecKa HWHIycTpus. B Tpyngosere Ha A-p Kamapcka, Tasu
TEMAaTHKa € ,HeTafIHHO npoy4yBaHa H AOIIbJIBaHa C roinsiM obeM HOBH OJaHHH, KaTO IIOJYYCHHUTE
| pesy/iTaTH KaTo IS0 XBBPJIAT HOBA CBETIHHA BBPXy peauua NpoOieMH Ha KOPO3HOHHOTO
[IOBEJCHHE Ha U3yYaBaHHUTE CILIABH.

5.1. XaGmIMTANHOHEH TPYA - HAy4yHd NyO/IMKAUMH B W3JaHUs, KOUTO Ca peepHpaHH H
WHICKCHPAHH B CBETOBHOM3BECTHM 6asH JaHHH ¢ Hayuna uHpopmamus. KeM Tasm TouKa ce
npraEcIIBaT myGnukamun ot B4.1 o B4.10 BrmounTeNnHO (Ch3faBaHe HA HOBH KIacH(UKauy,
METOH, KOHCTPYKIIHH, TEXHOJIOTHH, II0JyJaBane Ha NoTBbpauTente (axrn). Tesm myOmuxarm
BKJIIOUBAT JAHHM M PE3YJITaTH C Hay4HO-NIPHJIOXKEH XapakTep M OT TAX MOrar za ¢e¢ O4epradr
CJIEIHATE HAYIHO-IIPUIOKHH IIPHHOCH:

1. Upe3 npuiaraHe Ha CTAHAAPTHH METOJM 3a M3CJIEABAHE HA KOPO3HOHHH IIPOLECH, € M3YYaBaHO
TTOBE/IEHHETO HA HOBH HATYDAJIHH HHXMOMTOPH Ha Kopo3us Ha amymunmesn criasn EN AW-2011
1 EN AW-2024. Uscneasan € HHXUOUpaIMAT €(PEKT Ha MaclIo OT pO3MapHH, JIMMOHEHA KHCE/IHHA,
JaBaH/IyJI0B0 Maciao u BuTaMuH C, B yMEpPEHO arpeCUBHH KHCEJIMHHH U COJIEBH CPeIH. Ilokazano e,
Yye W3CjIe[BAHUTE BEIecTBa HMaT J00Bp HHXHOMpal e(exT BBPXYy KOPO3HATa Ha IOCOYCHHTE
CIUIABH B U3C/ICABAHUTE CPEIY H 3ajanenute ycnosus (my6mkamuu B 4.1, B 4.6, B 4.7 1 B 4.9).

2. 3cieIBaHo € eNeKTPOXUMHYHOTO MoBeAeHue Ha anymunnesa ciias EN AW-2011 B pasteopu
Ha HEOPraHMYHH KHCEIWHHM, ¢ €[HA H ChINa KOHNeHTpanus. HamepeHo e, ue criasra e
Hait-yeroitunsa B 0.1 M H2SO4 u Hait-seycroiumsa cpoTeTHO B 0.1 M HCI (my6muxamus B 4.10).
ENeKTpOXMMHUYHOTO IOBeAeHHe Ha cruiapTa EN AW-2024 e m3ydaBaHO BBB BOAHM pasTBOPH Ha
JTUMOHEHa KHCCJIHHA, IIPH pPa3JInIHH CTOMHOCTH Ha pH H € YCTaHOBCHO, 4YC CIIjiIaBTa €
Haif-neyctoitunsa npu pH 2 u 12 (myGmakarus B 4.8).

3. Vi3yuaBaHO € KOPO3HOHHOTO H €IEKTPOXMMHYHOTO MOBCIACHHE HA AIyMHUHNWCBA CIUIaB
AlSi18Cu5Mg, B 0.1 M Bomen pasteop Ha HaSOs, Momudummpana ¢ Oepumuii ¢ pa3iudHa
KOHIGHTpAL|s, IIped U ci1ea TepMuuHa obpaboTka. Habmonasano e, e TEPMUYHO TPETHPAHUTE
o6pasus 0T cuiaBTa, MoAMGUUMpPAHH C Pa3IHYHM KOHIEHTpauuu Ha Be, mokaspaT IO-IIMPOK
PErHOH Ha MACHBHOCT U CBOTBETHO 110-100pa KOPO3UOHHA YCTOHYMBOCT, B CpaBHEHHE ¢ oOpasuurte,
KOHTO HE ca TPETUPAHU TePMHUYHO (myOmukanus B 4.5).

4, TIpocreieHO € eNeKTPOXMMHYHOTO MOBEACHUE HA AlyMHHMEBA CILIAB EN AW-2011 8 0.1 M
pasteopu Ha HCl, H2SO4 1 HNOs3. IomydernTe pe3ynraTi MoKa3paT Hal-TojsMa YCTOHYHMBOCT Ha
tasu ciwiae B 0.1 M H>SOs (nyGimxanus B 4.10).

5. C moMoInTa Ha FPaBEMETPHYCH METOJ, € M3CIIE/(BAHO BIMSHUETO Ha ChCTaBa HA KOPO3HOHHATA
cpeia BBPXY CKOPOCTTa Ha Koposusi Ha amymunmesu crnasu EN-AW 2011 B 1M Bonuu pasteopu
ma HCL, HNO;, H2SO4, NaCl, NaNO3 u NaSOs4. IToka3zano €, ue B KHCSTMHHA H HEYTpallHa cpe/a,
CHIBPXKAIIA Pa3IUYHE aHHOHH, B IBPBHTE 4acoBe ce HabmoJaBa MakCHMyM Ha CKOpOCTTa Ha
KOpO3Ms, KATO B TPHCHCTBAC Ha XJIOPHIHH AHHOHH CKOPOCTTa Ha KOPO3HS € HaH-roisiMa
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(nyGrukanes B 4.2). Mnentuann Habmonenus 3a criapta EN-AW 2024 8 1M BOAHH pasTBOpPH HA
HCI, HNO3, H>S04, NaCl, NaNOj3 u Na;SOq, ca onucanu B myomikanus B 4.4.

6. I3y4aBaHO € KOPO3HMOHHOTO IOBe/ieHNe Ha anymMunuesy cinasd EN AW-6026 u EN AW-6082 B
0,1 M u 1 M pasreopu Ha H2804 npn Temmeparypu 25 u 50°C. YcraHoBeHo e, 4e¢ cmiasta EN
AW-6082 ¢ mo-aeycroiunsa oT EN AW-6026, npu noprmaBane Ha TEMIepaTypaTa Ha pasTBopa i
KOHIIEHTpaIMATa Ha Kucenunara (my6muxamus B 4.3).

5.2. Hayysn ny0aukanum B W3JaHAS, KOHTO ¢a pedepHpaHH H HHICKCHPAHH B
cBeTOBHOM3BecTHH Ga3m mammm ¢ Hayuna nadopmanua. (I'7.1 - I'7.3, cpsnasane ma HOBH
KIIaCH(HKAIHH, METOIH, KOHCTPYKIUH, TEXHOJIOTHH, TIOJTy4aBaHe Ha NOTBbPAUTEIHN QaKTH).

OT npencTaBeHATe My GIMKALMA MOTAT JIa C€ U3THKHAT CIIEIHATE HAyYHO-TIPHJIOKHM NPHUHOCH:

1.B ny6mmkamms I' 7.1 e mokasaHO, 4e€ CKOpPOCTTa Ha KOpO3Ms Ha CILUIABTa AlSi18Cu3CrMn
(Monuduumpana u meMomuduumpana), B 1 M Bomen pasteop Ha NaCl, Haii-o0mo Hamanssa.
Hait-06pa kopo3HoHHA yCTORYMBOCT IEMOHCTPHPAT CILIAB, momudunupana ¢ P, Ti, B u Be, kakto
¥ CIUIaB, IOJUI0KEHa Ha H3KycTBeHO crapeeHe npu 250°C 3a 12 gaca.

2. MyGmakammu I' 7.2 u T 7.3 pasriexznar Kopo3noHHOTo mosenenne Ha AlSil8Cu3CrMn & IM
HCl u 1M H>SO4 u e HaMepeHo, Y€ Hali-HHCKa CKOPOCT Ha KOpo3us ce Habozapa Npu CIUIABH,
OUTIOJKEHU Ha M3KycTBeHo crapeene mpu 250°C 3a 12 gaca.

5.3. Hayunn ny0amkanpd, B HepedepHpaHu cOoHCaHHsA, ¢ HAYYHO peNECH3HpaHE HJIH B
perakTapanu Kojexkrusan Tpyxose (I' 8.1 - I 8.10, ch3asane Ha HOBH KIACH(UKAIMH, METOMM,
KOHCTPYKIUH, TEXHOJIOTHH, [IOTyJaBaHe HA NOTBLPUTEIHA (aKTH).

HskoM MO-CHIIECTBEHM HAYYHO-IPHIOKHA M IPHJIONKHH IPHHOCH OT Te3H MmyOnmkauuu ca

MOCOYEHH KAKTO ClIEIBA:

— TIlpociieieHO € KOPO3MOHHOTO IIOBEICHHE HAa ATyMHUHHEBH CIUIABH EN AW-2011 u EN
AW-2024 B pasteopu Ha HNO; u B pasteopu Ha NaCl, ¢ pasmrumm cto¥iHoctd Ha pH Ha
cpenara. [lomyyeHnTe pesyiITaTd CBHIETENCTBAT, Y CKOPOCTTA HA KOPO3MSA Ha H3C/ICIBAHHTE
ATyMHHHEBH CIUIABH, 3aBHCH OT XapakTepa Ha cpelara M OT KOHICHTpalHs Ha a3oTHA
KHCEIHHA.

— JloKnaJBaHoO e, Ye HaJeBTeKTHYHA alyMHHHH-cHamnuesa cruias AlSil8 e Mozuduupana ¢
panomonuduxarop nanogmamantu (ND). ITloxazano e, uye cmaBTa NpOsBABA YMEPEHA
KOpo3uoHHA ycToiamBocT B 3% NaCl, kakto  ye HHCKaTa TEMIICpaTypa Ha JiespcKaTa ¢dopma
OKa3Ba 3HAUUTEIHO BIMAHHE BEPXY CKOPOCTTA Ha KOPO3HUs Ha Ta3H CILUIaB.

— HamepeHo e, ckopocTTa Ha Koposus Ha ciuiasta AlSil8CuSMg B 3% NaCl, monudummpana ¢

Be ¢ pa3nuyHa KOHIEHTpALYS, HAPacTBa ¢ yBeIMYaBaHe HAa KOHIEHTpanusaTa Ha Be, KakTo U
npu TepMU4Ha 00paboTka 1o pexum T6.

JImuaAaT IIpHHOC Ha IJI. ACHCTCHT Kawxapcxa € IIoBedYe OT OUEBHIOEH B IO-rojsgmMara 49act OT
TNpeNCTABEHHTe HAyYHW TpPYJOBE, THA Karo Te BKIIOYBAT INECTHANECET CaMOCTOATCTHH
nyGIUKanEy ¥ meT HyOIHKaluk B ChaBTOPCTBO, B KOHTO TA € HAa IBPBO MsicTo. Moxe na ce
Y3THKHE M HEeMANKHST Opolf uuTHpanms Ha myOnukanue Ha 1-p Kamapcka, B HM3BECTHH
mexkayHapoaun crnucanus ¢ IF m SJR, xoeTo e moka3arelncTBo 3a OT3BYKa, KOHTO MOJy4yasaT
HeilHATe HAyYHH pesynaraTd. OCBEH TOBa, IOJSIMA YacT OT IUTHPAHWUTE B HEHHHTE MyOIHKAIHH
JUTEPATYPHH M3TOYHHIM, €A OT IOCIEAHUTE HAKOJIKO FOJHMHHM, KOSTO FOBOPH, Y€ KaHIUIAaTKaTa ¢
CEpHO3HO 3aeTa ¢ MOCTOSHHO H 3aAbA00YeHO IpOydYBaHE HA HOBHTE IOIXOIH H pa3paboTku B
00/1acTTa Ha KOPO3HOHHOTO ITOBE/ICHUE U 3all1Ta Ha aTyMUHUCBH CILIABH.



7. 3HAYEMOCT HA NPUHOCHTE 32 HAYKATA M MPAKTHKATA

Pesyunratute, my6muKyBanu ot i1 acucTenT Kanuna Kamapeka, ce XapakTepusupar ¢ HeMallbK
IIPHHOC, M3pa3fBall Ce B JETAl/IHO NpOoydBaHE HA KOPO3HOHHATA YCTOWYMBOCT HA Pas/IHMIHH
ATyMUHHEBH CIUIABH, KAKTO W B NPUJIATAHETO HA PAa3MYHM MOIXOAM 32 NOBHINABAHETO H, C el
pasIMpsBaHe HA TPAKTHYECKOTO NPHIOKCHHE Ha M3jenus Ha 0asa M3Ce/BaHMTE CIUIABH, B
CpelH C pa3IHyHa arpeCUBHOCT.

Moke OTHOBO na ce orOenexu, de npeacraBeHmTe oT A-p Kamapcka HaydHW TpYHAOBE,
TIPOEKTHU pa3paboTKH, a CHINO M HeliHaTa npenojaBaTelcka pabora, MpeBHINABAT B IOJIIMA CTEIIEH
MHHUMATHATE HAMOHANHM W3MCKBAHMS, KOETO € CBHJCTEICTBO 3a HEWHHAT BHCOK
IpO(eCHOHATH3EM U H3sBEHA KOMIICTCHTHOCT B Hay4HaTa U y4eOHa paboTa.

7. KpuruaHu Oe1eKKH H HPEnopbKH
VMam clieiHATE BBIPOCH, 3a0eexKKH U Ipernopbku kbM A-p Kamapeka:

1. Ily6nmkaumus B 4.2. - nurupam crennus texet: “Alloy EN AW-2011 showed better corrosion
resistances in H2SO4 as compared to HNO3 even after 768 h of immersion”. Topa 3axmoycHue
HE € NOJKPEIIEH0 ¢ KAKBAUTO U J1a GHII0 eKCIEPUMEHTATHY NaHHH.

2. Tly6muxamus B4.6 - kak e ompezesieHO 3abIBaHeTo Ha MOBbpxHOCTTa 67 bt Omio noOpe 1a ce
OITHIIC HO-HO,C[pO6H0 KakK € H34HCJIEH TO3HU IIapaMeThsp.

3. Ily6muxanus B4.6 - B 3axmodenneto. ITo kakBo MOXe Ja ce ChIH, 4€ BCIIECTBATa “linalool,

linalyl acetate, 1-8-cineole u camphor” Hrpasr Kix04oBa pojisi B HaOMIIOAaBaHHAA HHEXHOHpal
e(heKT Ha BEIECTBOTO-HHXHOUTOD?

4. Tlybmuxamus B4.9 - kak ca onpe/ienenu ckopoctra Ha koposusi CR u HHXHOUTOPHHUAT €DEKT 1,
0T (KaKToO ¢ HAlWCaHO) MOTCHIHOAUHAMHYHHTE H3MepbaHus? bu Gmio nobpe za ce omuime
0-I0APOOHO KaK ca U3YHCIICHH Te3H MapaMeTpH.

5. Tly6muxamas B4.6 - or BeBeNeRueTo muTupaM cieauus tekcT: “When the 6xxx alloy contains
an excessive amount of silicon, the intergranular corrosion increases because of the strong
cathodic nature of the insoluble ... Cnex mymara insoluble muncsa ChIIECTBAUTEIHO.

6. MepHara eauHHIa Ha cKopocTTa Ha Koposus, CR, e g/mz.h, a NpaBH BIICYATIICHHE, Y€ Ha

MHOTO MecTa B Pa3iMuHu MyGiuKkanuu e HamucaHo “g/m.h”, mampumep myOnukamus B4.2,
Tabmuma 2.

7. Bux uckan ga oObpHA BHMMaHHe, 4e IyOnmkamuure TpsaOBa [a ce NPEACTAaBAT BCSKa Ha
otzeneH daitn, a He B eauH 061 Qait, THI KaTo TOBa 3aTPyAHsABA paboTaTa Ha PeLCH3CHTUTE.

bux cu mo3BOMIMII Oa mpenopbyaM Ha A-p Kamapcka, B OpaemuTe cH paGoTH Ja H31I0/I3Ba U
OPYTH €NeKTPOXMMHYHH METOOH 3a aHauu3, Karo CHeMaHe Ha MOTEHIUOIUHAMMYHH
HOJISIPU3AUMOHHN KPHBH M €JIEKTPOXMMHYHA HMMIICJAHCHA CIIEKTPOCKONHMA, KOHUTO MIMPOKO CE€
TIpHUIATAT IIPH U3CIEIBaHe Ha Pa3zIUIHU KOPOIUOHHU IPOLECH. JloxonkoTo ¢TaRa ICHO OT HAYYHUTE

Tpyoe Ha n-p Kamapcka, T pasmonara ¢ IOAXOIsIIA amaparypa 3a NPOBEXJaHe Ha TaKuba
H3CIIeBAHUI.



8. JlmuHu BHEeYATIIEHNN U CTAHOBHINE HA PeLCH3CHTA

HamaM HEMOCpe[CTBEHM BIEYATJICHHS OT HayyHaTa M IPENoJaBaTelICKa NEeHHOCT Ha III. ac.
Kamapcka. OcHOBaBaliky ce Ha IIpeACTABEHHTE OT Hes MaTepHaad 10 KOHKypca obade, yOeneHo
MOra Ja HampaBsi 3aKIIOYeHHeTO, Y€ TS JO ToiisiMa CTENEH Beye € M3rPajeH H3cIefoBarell U
epyIUpaH OperoaaBares, KOWTO YCIENIIHO Ce CHpaBs C pa3pelliaBaHEeToO Ha rojissM o0eM, 4ecTo
TPYAHH 3ajaud, OnarojapeHWe Ha 3HAYMTEIHOTO CH YCHBBPIICHCTBAHE INpH IpHJIaraHe Ha
Pa3IMYHM [MOJXOMM, METOAN ¥ TEXHHKH, IIPH M3IBIHEHUE HA MOCTABCHHTE M3CIICIOBATEIICKH NEITH
¥ aHaJM3MpaHe Ha IIOJyYCHHUTE pe3yITaTH. 3a OTHOCHTCIHO KPaTbK ICPHOL OT BpeMe, I-p
Kamapcka € H3BHpIIMIA 3HAYMTENHA O 00eM M KadecTBO pabora, KOETO IEeMOHCTpHpa
npunoOuBane HA 3HAYMTEIHM 3HAHUS M OIMNT, NPEACTABAINM €OHMH JO rojiiMa CTEIeH M3rpajeH
u3cienoBares] u npenogasaren. ETo 3amo, 6e3 konebanue, JaBaM H3LSUIO IOIOKHUTEIHA OLCHKA 32
Hayd4Hara i Ipenojasarelicka pabora Ha 1-p Kamapcka.

JAK/IIOYEHHE

BB BpB3Ka ¢ BCHYKO Ka3aHO MO-TOpe M UMaiKu IpeJBH]] BECOKOTO KauyeCTBO Ha HayyHaTa U
TperojaBare/icka JeHHOCT, HAyKOMETPHYHHUTE M0Ka3aTe/ M ¥ HEChbMHECHATa KOMIETCHTHOCT Ha Il
acucurenT A-p Kamapcka, Moxxe ¢ TBBpAO YyOexkJeHHe Ja ce Iogueprae, 4e T BeYe € €IuH
YTBBpIEH IpernoJapaTell M yMmen u3cienosares. ETo 3amo, B3 OCHOBA Ha 3all03HABAHETO C
IpEACTABEHUTE HAay4HH TPYJIOBe, TAXHATA 3HAYMMOCT, ChABpKAIIMTE Ce€ B TAX Hay4HH,
HayYIHOIIPHJIOJKHH H HpPIJIO)KHPI INPHHOCH, HaMHpPaM 3a OCHOBATE/IHO AJa npemioxka ri. ACHCTEHT
a-p umk. Kannna BacuneBa Kamapceka, na 3aemMe akaJeMHIHATa JJIB/KHOCT ,,I0LEHT”, IO
npodecHoHaJHo HanpasjeHne 5.13. OOmo HHKEHEPCTBO, CHENHAJHOCT ,HKeHepHa
XumMus®,

19.03.2025 r. PEILIEH3EHT:
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REVIEW

on the competition for the occupation of the academic position “associate professor”, in
professional direction 5.13. “General Engineering”, scientific specialty “Chemical Engineering”,

announced in Bulgarian SG No. 100/26.11.2024

for the needs of TU-Sofia, branch Plovdiv, Department of Mathematics, Physics and Chemistry
(Faculty of Mechanical Engineering and Equipment)

Candidate: senior assistant professor, Kalina Vasileva Kamarska, PhD
Reviewer: Alexander Stefanov Zahariev, Assoc. Prof., Ph.D.

1. General and biographical data

Senior Assistant Professor Dr. Kalina Vasileva Kamarska was born on 26.06.1981, in the town
of Topolovgrad. In 2007, as a student at the University "Paisiy Hilendarski", Plovdiv, she received
the educational and qualification degree "Master" and the professional qualification "Chemistry
Teacher". In the years 2002 - 2011, Dr. Kamarska held the position of chemistry teacher,
respectively in the period 2002-2006 - at the Secondary School "N. Y. Vaptsarov" - Plovdiv, from
2006 to 2008 - teacher - lecturer in biology and chemistry, Vocational High School of Tourism "Prof.
Dr. Asen Zlatarov" - Plovdiv and 2008 - 2011 - teacher in biology and chemistry, Secondary School
"Hr. G. Danov" - Plovdiv. In the period 2012 - 2015 she holds the position of Assistant Professor in
Chemistry, Department of Mathematics, Physics and Chemistry, Technical University - Sofia,
Plovdiv Branch. In 2015, she received the educational and scientific degree "Philosophy Doctor", in
the Field of Higher Education: 1. Pedagogical Sciences, professional direction 1.3. Pedagogy of
Education and since the same year to the present, she is a Chief Assistant Professor in the
Department of Mathematics, Physics and Chemistry - Technical University - Sofia, Plovdiv Branch.

2. General description of the presented materials

Senior Assistant Professor Dr. Kalina Kamarska has submitted a total of 28 (twenty-eight)
scientific papers and 2 (two) research projects for review. 23 (twenty-three) scientific papers that
are outside the dissertation, 1 (one) textbook and 2 (two) research projects are accepted for review. 5
(five) scientific papers included in the dissertation are not reviewed. In addition to the above
information, it can be highlighted that Dr. Kamarska has submitted 16 (sixteen) single publications,
in 5 (five) of which she is a co-author in the first place, in 2 (two) in the second place, in the third or
fourth place — none.

Taking into account the "Reference on the fulfilment of the minimum requirements for
occupying the academic position "Associate Professor”, by senior assistant professor Dr. Kalina
Vasileva Kamarska, in area 5. Technical Sciences, according to Appendix 1 of Regulations of
TU-Sofia for Professional direction 5.13., prepared by National Centre for Information and
Documentation (NACID), the following summary can be performed as follows:

Groups of Content Minimum Points of the
indicators number of points candidate
A Indicator 1 50 50
C Indicator 4 100 560
D Sum of indicators from 5 to 11 200 241.6
E Sum of indicators from 12 to 15 50 138
F Sum of indicators from 16 to 29 - 40




G I Indicator 30 | 30 l 156

Scientific works accepted for review, divided by groups and indicators

Group C, indicator C4. Habilitation thesis. Ten scientific publications are presented, in journals
with impact factor (IF) and IS/SJR indicators, respectively four publications with IF and ten
publications with IS/SJR indicators, in issues that are refereed and indexed in world-renowned
databases of scientific information.

Group D, indicator D7. Scientific publication in issues that are referenced and indexed in
world-renowned databases of scientific information. Three scientific publications are presented,
with IS/SJR indicators, indexed in Scopus.

Group D, indicator D8. Ten scientific publications in a non-refereed, peer-reviewed journals.

Citations, supervision of and participation in research projects, patents and lecture courses,
divided by groups and indicators, for which relevant documents are attached (references and
service notes)

Group E, indicator E12. Thirteen citations of seven scientific publications, in scientific
publications, referenced and indexed in world-renowned databases of scientific information.
Group E, indicator E13. Two citations in one monographs and collective volumes.

Group E, indicator E14. One citation of one scientific publication in non-refereed peer-reviewed
journals.

Group F, indicator F18. Participation in two national scientific or educational projects.

Group F, indicator F24. One published university textbook or hanbook that is used for school
education.

Group G, indicator G30. One hundred and fifty-six hours overall horarium of lectures given
for the last three years at TU-Sofia, branch Plovdiv.

The data presented above for the pamctpanon of senior assz.s‘tant prof Kalina Kamarska,
PhD in the current competition for occupying academic position "Associate Professor”,
significantly exceed the requirements of TU-Sofia, for Professional direction 5.13.

3. General characteristics of the candidate's scientific research and applied research
activities

The main topic of Dr. Kamarska's scientific and scientific-applied research activities is the study
of the corrosion behavior of various unmodified and modified (with different chemical elements)
aluminum alloys, in acidic, neutral and basic environments, with different anionic composition and
under different conditions. Also, a number of studies have been conducted on the applicability of
various natural corrosion inhibitors to increase the corrosion protection of aluminum alloys.

4. Evaluation of the candidate's pedagogical training and activities

During the years of university teaching, senior assistant professor Dr. Kamarska has lectured
and led laboratory exercises, in Bulgarian and English, within the discipline Chemistry, to students
from various specialties of the Technical University - Sofia, Plovdiv Branch. In addition, Dr.
Kamarska has many years of experience as a chemistry teacher in a number of schools in the city of
Plovdiv. In accordance with the above, there is no doubt that senior assistant professor Dr. Kamarska
enjoys the authority of an established and competent teacher who has dedicated himself to teaching,



which is why Dr. Kamarska has received appropriate recognition from her colleagues in the
department and from the students she teaches.

Last but not least, Dr. Kamarska has also presented for consideration a university handbook,
written and compiled by herself as a single author and entitled "Rakovodstvo za laboratorni
upazhnenija po Chimija" (in Bulgarian). The handbook is in line with the new curricula for the
discipline of Chemistry and is intended for performing laboratory exercises by part-time students in
the Technical University - Sofia, Plovdiv Branch.

5. Basic scientific and scientific-applied contributions

The presented research is part of an always relevant and important scientific direction, which is
the corrosion of aluminum alloys. Due to their exceptional properties, aluminum alloys are widely
used in various fields of production, especially in the automotive, aircraft and chemical industries. In
the works of Dr. Kamarska, this topic is studied in detail and supplemented with a large amount of
new data, and the results obtained as a whole shed new light on a number of problems of the
corrosion behavior of the studied alloys.

5.1. Habilitation thesis - scientific publications in journals that are referenced and indexed in
world-renowned databases of scientific information. This item includes publications from C4.1 to
C4.10 (development of new classifications, methods, constructions, technologies, obtaining
confirmatory facts). These publications include data and results of a scientific-applied nature and
the following scientific-applied contributions can be outlined from them:

1. By applying standard methods for the study of corrosion processes, the behavior of new natural
corrosion inhibitors of aluminum alloys EN AW-2011 and EN AW-2024 is studied. The inhibitory
effect of rosemary oil, citric acid, lavender oil and vitamin C in moderately aggressive acidic and
saline environments is studied. It was shown that the studied substances have a good inhibitory
effect on the corrosion of the indicated alloys in the studied environments and the specified
conditions (publications B 4.1, B 4.6, B 4.7 and B 4.9).

2 The electrochemical behavior of aluminum alloy EN AW-2011 in solutions of inorganic acids
with the same concentration is studied. It was found that the alloy is most stable in 0.1 M H2804
and most unstable in 0.1 M HCI, respectively (publication B 4.10). The electrochemical behavior
of the EN AW-2024 alloy is studied in aqueous citric acid solutions at different pH values and it is
found that the alloy was most unstable at pH 2 and 12 (publication B 4.8).

3. The corrosion and electrochemical behavior of the aluminum alloy AlSi18Cu5Mg, in 0.1 M
H,S0s, modified with beryllium of different concentrations, before and after heat treatment is
studied. It is observed that the heat-treated samples of the alloy, modified with different
concentrations of Be, show a wider region of passivity and, accordingly, better corrosion resistance,
compared to the samples that are not heat-treated (publication B 4.5).

4. The electrochemical behavior of the aluminum alloy EN AW-2011 is monitored in 0.1 M
solutions of HCI, H2SO4 and HNOs. The obtained results show the greatest resistance of this alloy
in 0.1 M Ha2SOs (publication B 4.10).

5. Using a gravimetric method, the influence of the composition of the corrosion medium on the
corrosion rate of aluminum alloys EN-AW 2011 in 1M aqueous solutions of HCI, HNO3, H2SO4,
NaCl, NaNO; and Na;SOs is studied. It is shown that in acidic and neutral media containing
different anions, a maximum of the corrosion rate is observed in the first hours, and in the presence
of chloride anions the corrosion rate is the highest (publication B 4.2). Identical observations for
the alloy EN-AW 2024 in 1M HCI, HNO3, H280Oq, NaCl, NaNO; and Na;SO4 are described in
publication B 4.4.

6. The corrosion behavior of aluminum alloys EN AW-6026 and EN AW-6082 in 0.1 M and 1 M
H,S04 solutions at temperatures of 25 and 50°C is studied. It is found that the alloy EN AW-6082



is less stable than EN AW-6026, with increasing solution temperature and acid concentration
(publication B 4.3).

5.2. Scientific publications in publications that are referenced and indexed in
world-renowned databases of scientific information (D7.1 - D7.3, development of new
classifications, methods, constructions, technologies, obtaining confirmatory facts).

The following scientific and applied contributions can be highlighted from the presented
publications:

1. In publication D 7.1 it is shown that the corrosion rate of the AlSi18Cu3CrMn alloy (modified
and unmodified) in 1 M aqueous NaCl solution generally decreases. The best corrosion resistance

is demonstrated by an alloy modified with P, Ti, B and Be, as well as an alloy subjected to
artificial aging at 250°C for 12 hours.

2. Publications D 7.2 and D 7.3 consider the corrosion behavior of AlSi18Cu3CrMn in 1M HCI

and 1M H>SO4 and it was found that the lowest corrosion rate is observed in alloys subjected to
artificial aging at 250°C for 12 hours.

5.3. Scientific publication, in a non-refereed journal, with scientific review or in edited
collective issues (D8.1-D8.10, development of new classifications, methods, constructions,
technologies, obtaining confirmatory facts).

Some more significant scientific-applied contributions from these publications are listed as
follows:

— The corrosion behavior of aluminum alloys EN AW-2011 and EN AW-2024 in HNO;
solutions and in NaCl solutions, with different pH values of the medium, is monitored. The
results obtained indicate that the corrosion rate of the studied aluminum alloys depends on the
nature of the medium and the concentration of nitric acid.

— It has been reported that the hypereutectic aluminum-silicon alloy AlSil18 was modified with a
nanomodifier nanodiamonds (ND). It has been shown that the alloy exhibits moderate
corrosion resistance in 3% NaCl, and that the low temperature of the casting mold has a
significant effect on the corrosion rate of this alloy.

— It was found that the corrosion rate of the AlSi18Cu5Mg alloy in 3% NaCl, modified with Be
of different concentrations, increases with increasing Be concentration, as well as with heat
treatment in the T6 regime.

The personal contribution of Senior Assistant Professor Kamarska is more than evident in the
majority of the presented scientific works, as they include sixteen single publications and five
co-authored publications, in which she is in first place. It is also worth highlighting the
considerable number of citations of Dr. Kamarska's publications in well-known international
journals with IF and SJR, which is evidence of the response that her scientific results receive. In
addition, a large part of the literary sources cited in her publications are from the last few years,
which indicates that the candidate is seriously engaged in constant and in-depth research of new
approaches and developments in the field of corrosion behavior and protection of aluminum alloys.

6. Significance of contributions for science and practice
The results published by Senior Assistant Professor Kalina Kamarska are characterized by a

significant contribution, expressed in a detailed study of the corrosion resistance of various
aluminum alloys, as well as in the application of various approaches to its increase, in order to



expand the practical application of products based on the studied alloys, in environments with
different aggressiveness.

It can be noted again that the scientific works, project developments, and also the teaching
work presented by Dr. Kamarska greatly exceed the minimum national requirements, which is

evidence of her high professionalism and outstanding competence in scientific and educational
work.

7. Critical notes and recommendations
I have the following questions, comments and recommendations for Dr. Kamarska:

1. Publication B 4.2. - I quote the following text: “Alloy EN AW-2011 showed better corrosion
resistances in H2SO4 as compared to HNO3 even after 768 h of immersion”. This conclusion is
not supported by any experimental data.

2. Publication B4.6 - how is the surface coverage 6 determined? It would be good to describe in
more detail how this parameter is calculated.

3. Publication B4.6 - in the conclusion. How can we judge that the substances “linalool, linalyl

acetate, 1-8-cineole and camphor” play a key role in the observed inhibitory effect of the
inhibitor substance?

4. Publication B4.9 - how are the corrosion rate CR and the inhibitory effect n determined from
(as written) potentiodynamic measurements? It would be good to describe in more detail how
these parameters are calculated.

5. Publication B4.6 - from the Introduction section I quote the following text: “When the 6xxx
alloy contains an excessive amount of silicon, the intergranular corrosion increases because of
the strong cathodic nature of the insoluble ... There is no noun after the word insoluble.

6. The unit of measurement of the corrosion rate, CR, is g/m®.h, and it is visible that in many
places in different publications it is written “g/m.h”, for example publication B4.2, table 2.

7. 1 would like to draw attention to the fact that publications should be submitted each in a
separate file, and not in one common file, as this makes the work of reviewers more difficult.

I would like to recommend that Dr. Kamarska, in her future work, could use other
electrochemical methods of analysis, such as recording potentiodynamic polarization curves and
electrochemical impedance spectroscopy, which are widely used in the study of various corrosion

processes. As it is clear from Dr. Kamarska's scientific works, she has appropriate equipment to
perform such studies.

8. Personal impressions and opinion of the reviewer

I have no direct impressions of the scientific and teaching activities of Senior Assist. Prof.
Kamarska. However, based on the materials she submitted for the competition, I can confidently
conclude that she is already to a large extent an established researcher and an erudite teacher who
successfully copes with solving large-scale, often difficult tasks, thanks to her significant
improvement in applying various approaches, methods and techniques, in fulfilling the set research
goals and analyzing the results obtained. In a relatively short period of time, Dr. Kamarska has
accomplished a significant amount and quality of work, demonstrating the acquisition of
significant knowledge and experience, representing a largely established researcher and educator.



Therefore, without hesitation, I give a completely positive assessment of the scientific and teaching
work of Dr. Kamarska.

CONCLUSION

In relation to all that has been said above and taking into account the high quality of the
scientific and teaching activities, the scientometric indicators and the undoubted competence of
senior assistant Dr, Kalina Kamarska, it can be emphasized with firm conviction that she is already
an established teacher and skilled researcher. Therefore, based on acquaintance with the presented
scientific works, their significance, the scientific and scientific-applied contributions contained in
them, I find it reasonable to propose Senior Assistant Dr. Kalina Vasileva Kamarska to occupy the
academic position of "associate professor”, in the professional direction 5.13. General engineering,
specialty “Chemical Engineering”.

19.03.2025 REVIEWER:



