a

AMYSG - ALR - D o,

47

CTAHOBHUIIE

10 KOHKYPC 33 3aeMaHe Ha aKaJeMH4Ha LTbXKHOCT , JOLIEeHT",
IMpodecronanHo HanpasneHue 5.13 OG0 HHXKEHEPCTBO U
Hayuna cneumantoct ,,MikeHepHa XUMHA®,
OG6ssen B JIB. 6p. 100 ot 26.11.2025r.,
3a Hy»KIIUTe Ha KaTeapa ,,Maremarnka, ®usuka, Xumusa“ BbB daky.rrera no MawmHoctpoese u

VYpenoctpoene TVY-Codms, dunuan [Inosaus,

¢ kanauaat Kanuna Bacunesa Kamapeka, ri.ac., a-p.
Unen na Hayunoto xypu: Meanuna Xopoga Ilerpoga, aou., a-p.

1. O0ma xapaKTepHCTHKA HA HAYYHOH3CJIEI0BATEICKATA H HAYYHONPHJIOKHATA AEHHOCT
HA KAHIHIATA.

HayuonouscnenoBareckara 1 Hay4HOIIPHIOXKHATA AeiiHocT Ha 1. ac. , A-p Kanuna Kamapcka
€ pasipeie/ieHa B TEeMaTHYHO HAMpareHHe KOPO3ZHOHHH MPOLIECH.

ITo u36poeHnTe Hay4YHOM3C/ICJOBATENCKH U HAYYHO-NIPHJIOKHH TEMH, Ca IIPEICTABEHH OO0
23 (mBamecer W Tpu) myOnukamuu (13 B HayuHm crmcaHus ¢ MMOAakT ¢Gaktop u 10 HayuHu
nyOIMKaLMK, KOUTO ca B HepedepUpaHu CIIUCAHUS).

IlpencraBeHuTe Hay4yHW TpyAOBE B NbpBaTta rpyna B, paBHOCTOWHHM Ha XaOWIIMTALIMOHEH

TPYM, BKJIFOUBAT M3C/IEIRAHHUS Ha BIMSHUETO HA CHCTABA HA KOPO3MOHHATA Cpeja BLPXY CKOpPOCTTa Ha
Kopo3ud Ha anymuHueBd crinasd EN-AW 2011 u EN-AW 2024. B ta3u rpyna ca apeactaseHu 10
(necer) Hayynn myGIMKaLMK B M3/1aHKUA, KOMTO ca ped)epUpaHid ¥ MHIEKCHPAHH B CBETOBHOM3BECTHH
Oa3u naHHM ¢ HayuHa uHopmauus (Scopus u Web of Science), meT or KOHTO ¢ HMIAKT (GakTop o
nokraren B4 or rpyna B. Te3u nyGsukauuu dopmupar cropen npeacraBeHarta cnpaBka o0mmo 560
TOYKH, NPH MUHUMaIHO u3uckeaHe 100 Toukw.

BbB BTOpara rpyna myOiukauiu ca BKIIOYEHH TIPEJUMHO H3CIIEJBAHMS C HAy4YHO-
NPHOJIOKEH XapakTep W B IO-rojsiMaTa CH 4dacT OOXBAlLAT M3CJIEJOBATEICKTE TEMH, MOCOYEHH
no-rope. O6musat Opoii Ha ctatuute € 3 (TpH) HayuHH MyOJMKALMK, KOHTO ca pedepHpaHH H
UH/IEKCUPaHH B CBETOBHOM3BECTHH 0a3u JaHHH ¢ HayuHa uHdopmaipsa (Web of Scierice, Scopus), Tpu
OT KOWMTO ¢ MMINAKT (akTop no nokaszaren ['7 or rpyna I', kakro u 10 (gecer) HayuHu nyOnukaLuy,
KOMTO ca B HepedepupaHM CIMCaHas C HAYYHO pelieH3UpaHe WM B PEJaKTHPaHH KONEKTHBHH
Tpynose no nokasaren '8 or rpynaI'. B rpyna I' ca nmpeacTaBeHu chilio Taka 5 (MET) caMOCTOSTETHH
ny6nukauuu. Te3u nybnukammu gopmupar cnopen npeacTaBeHaTa crpaska, o0mo 241,6 Touku, mpu
MUHMMano usucksaHe 200 Touku.

Om npedcmaseHama om 2A. ac. KAMAPCKa Cnpaska mMoxce 0d ce HONpasu 3aKAYeHuUemo, Ye ma

MHO20KpamHo Hadsuwasa MUHUMAAHUMe HAUUOHAAHU U3UCKBAHUA M0 mMe3u noKasamesnu.

2. OuneHka na meJarorH4YeCcKaTa NOJAroTOBKA M AeHOCT Ha KaHMjiara.

I'n. ac. n-p Kanuna Kamapcka e paborwia karo mpenogasaten o1 2012-2015r -
Acuctent no xumus, Texuuuecku ynusepcuter - Codus, ¢punnan I[Tnoeaus, a or 2015 r. - go
MOMEHTa - IIaBeH acUCTEeHT B karenpa ., Maremaruka, @usuka , Xumua” keM TY- Codus,
dunman IMnosaus. OOWMAT XOpapHyM Ha BOJCHUTE JISKIMH 33 NOC/IEIHNTE 3 rofuHy € 166 vaca.

Cnopen ycnoBusiTa Ha HAacTOAIMS KOHKYPC, KaHAMAATET € MpPEACTaBWI €JHO
YHHBEPCHTETCKO yueOHO mocobmue- ,.PEKOBOACTBO 3a NabopaTOpHH YMpPaXKHEHHA MO XHMHA™ |
VHuBepcuteTcko u3arencTro ,,Jlaucuii Xunennapckn®™, 2023 ISBN 978-619-202-886-2.

[penBua OnMMCaHOTO MO-rope, MOkKe Aa ce orOenexu,ue ydeOHara HeHHOCT Ha IV ac.
Kamapcka e moBeue OT JocTaThuHa 3a M3ITBJIHEHUE HAa M3MCKBAHMATA 3a 3a€MaHe HA aKaJeMUuHaTa
aabkHOCT ,,a0ueHt™ B TY-Codwus, punman [Tnosaus.



3. OcHOBHH HAYYHH H HAYTHO-IPHJIOKHH PHHOCH.
3.1. Or myGaukanuuTe CHCTEMATH3UPAHH KaTO paBHOCTONHM Ha MOHOrpadHyeH TPy,
morar Ja ObJaT U3THKHATH CJICJHHTE OCHOBHH IPHHOCH:
IIpoBeneHo e u3cneaBaHe Ha MHXHOMPAHETO HA KOPO3MATA Ha anyMuHuesa criae EN AW-2011 B
IM HCI cpena or Rosmarinus officinalis, kaTo ce u3nonssat rpaBUMETPHYHM U Ta30METPUYHH
TexHUKH. EdexTuBHOCTTa Ha MHXHMOMpaHe ce yBelMYaBa C YBEIMYABAHE HA KOHLIEHTPALMATA.
HM3cnesBaneTo mnokasa onTHManiHa €(EKTHBHOCT Ha MHXHOMpaHe OT okono 62%. Pesyarature
NoTBbpAMXaA, Y€ aacopOuusaTa Ha Rosmarinus officinalis HamansBa cKOpOCTTa Ha KOPO3Usl HA Ta3zu
cruiaB B kucena cpea(nyOmukamus B 4.1).
Kopoauonnoro nosesenue Ha anymudHuesa cruiab EN AW-2011 Gewe uscnensaHo B u30paHu
Cpeid Ha pa3IMYHM ENEKTPONMTH C TOMOINTA HAa TIpaBUMETpHUYHA TexHuKa. Pesynrarure
foKa3axa, 4e NpM YCIOBMATA, W3MO0JI3BaHM B HacTosAIaTa pabora, CKOPOCTTa Ha KOPO3Ms Ha Ta3H
CIIaB 3aBHMCH OT CreLMPUUHH HOHM, NPUCHCTBALIM B pa3TBopa. YCTOWYMBOCTTA HA KOPO3HUs Ha
anymuHueBa cruiae EN AW-2011 e no-pucoka B pa3TBOPH Ha KHCEIHMHH M COJH, ChABPIKAIIN
cyn(paTHH W HUTPATHH HOHH, OTKOJKOTO B TE€3HW ChIBbPIKAILM XJIOPHAHH HoHu (myOnukamus B
4.2).

Kopo3uoHHOTO noBe/eHHe Ha aryMHHHEBH ciuiaBd EN AW-6026 u EN AW-6082 B
0,1 M u IM pa3TBOpH Ha CspHa KHCEJHHA NMPH Pa3IMYHH TEMIEPAaTypH € H3CJIEeIBaHO C
HOMOIITa Ha TPaBAMETPHYHU TeXHUKH M LHppoB Mukpockon. IlpoyduBanero paskpH, ue
CKOpPOCTTa Ha KOPO3Ms CE YBEIMYaBa ¢ NO-BUCOKA TeMreparypa U koHneHtpauusa Ha HySO;.
HOB’prHOCTHOTO pa3pyliapaHe ce YBeIH4YaBa C YBCIHMYAaBaHCTO H4 KOHICHTpaludATa Ha
cspHa KucenrHa u Temreparypara. Crnnasure EN AW-6026 u EN AW-6082 nMar no-srcoka
ycToiiuuBocT Ha kopo3us npu 25 °C (nybmukanus B 4.3).

- AnymuHEeBa ciias 2024 ce M3MoI3Ba IMUPOKO B TEXKKaTa IpoMHUILIeHOCT. [enrta Ha
TOBa U3CieABaHEeTO Oele Ja JOKIaABa 3a KOPO3HOHHOTO MOBEJICHHE HA Ta3H CIUIaB, KOraro €
A3710KeHa Ha W30paHU cpeay OT Pa3NUYHU KHCETHMHM M COJIM, ChAbPXKAM XJIOPHIHH,
HUTPAaTHU M Cyn1haTHH HOHW W M3MEpBAaHE HAa CKOPOCTTAa Ha KOPO3US, KAaTo C€ M3I0J3Ba
MeTO/a Ha 3ary0ara Ha Maca IIpH craiiHa Temneparypa. [losydyeHuTte pesyiTaTi NOKa3BsaT, 4e
IpPU YCIIOBHSATA, M3MOJ3BAHH B HAcTOsIIAaTa padoTa, CKOpOCTTa Ha KOPO3MsS Ha TasH CILIAB
3aBHCH BBPXY crerupuyHHuTe HOHH, NMPUCHCTBAILK B pa3TBopa. | paBUMETPHUYHHAT aHAIH3
NOTBBPIM, HY€ C MpPOMSHA HA TIEPHOJAUTE HAa eKCHO3uLMd, 3arybara Ha Maca Ha CIUIaBTa
HAM&SIBA M CKOPOCTTa Ha KOPO3Hs MOXE Ja ce OIMIIe Karo TS IbPBOHAYAIHO PIA3KO CE
TIOBHINABRA U B TTOCTIEIBAHO ce MoHmKara (myommkarus B 4.4).

Haneprextuuna amymunuii-cuimmnmesa ciwiaB AlSil18CuSMg e mommdunupana c
Oepmuii B xonuenTpauuu 0,005%, 0,007% u 0,01%. CpcraBHTE ca NOAIOKEHH HA TEPMHYHA
obpabotka T6. M3cnenBaHo € KOPO3MOHHOTO H €IEKPOXHMHYHOTO IIOBEICHHE HA CIUIABTA B
0,IM H>SO4 npeau u ciex nojuiaraseTo  Ha TepMuuHa obpaborka. HanpaseHa e olieHKa Ha
moJIy4yeHuTe pe3ynrartu (nmyomkanus B 4.5).

IIpeacraBenu ca pe3yATaTHTE OT NPOYYBAHE HA BH3MOXHOCTTA 34 H3IION3BAaHE HA
JTMMOHEHA KHCEJIMHA KaTo €KOJOrWYeH MHXHOHTOpP Ha KOpo3us 3a amymuHHeBa ciulaB EN
AW-2024 B 0.5 M pasteop Ha H>SO4. M3ciiensaneTo e mposeaeHo upe3 H3I0I3BaHE HA open
circuit potential and chrono amperometry. Pesyatature nokassar, 4Y¢ HAIHYHCTO Ha
JIMMOHEHA KHCEIMHA B H3C/eABaHaTa KHCENla Cpeja HaMadBa KOopo3uaTa Ha alyMHHHEBA
cwiaB EN AW-2024. Huxubupamuar epekT HapacTsa ¢ yBeIHYaBaHe Ha KOHICHTpaluATa Ha
JIHMOHEHAaTa KucenmHa. ToBa H3cle[qBaHe IIOKa3Ba, 4e JIAMOHEHATa KHCENHHA Ja Obje
H3II0JI3Ba KaTO €KOJIOTHYCH HHXHOUTOP 3a 6opba cperty koposus pazrsop Ha HySOs.

Erepuunoro macio ot JlaBaHayna € H3NOJ3BaH KaToO HAaTypaJeH HHXHOHTOpP Ha
xoposus 3a anymunnesa cuiaB EN AW-2011 8 1M H,SO4 u IM HCL. 3a onpenensne Ha
HHXHOHMpAIOTO ACHCTBHE Ha MacioTo OT JlaBaHayia € IPOBENEHO TIPaBHMETPUYHO H
ENCKTPOXHMUYHO H3cienBaHe. PesynTaruTe OT rpaBUMETPHYHOTO H3CIC/BAHE IOKa3Ba, 4e€
ONTHMAIHHA HHXHOHpaI edekT MacoTo ot JlaBanayna B 1M H,S04 € 85,3%, aB IM HCl €



ensa 47,8 %. C yBenuuasade Ha KOHIEHTpanusTa Ha JIaBaHIyIOBOTO MAacio HHXHOMpAIHs
edekT, U B JBETE€ KUCENHHH, HapacTBa. Macmoro ot JlaBannyna e mo-ZoObp HarypaieH
HHXUOUTOp Ha Koposus 3a cmuia EN AW-2011 B IM H,SOs orkonkoro B 1M HCI
(nyOnukauus B 4.7).

EnekTpoXMMHUYHOTO TOBeneHHe Ha anyMmuHmHeBa cmiaB EN AW-2024 8 0.05 M
JMMOHEHa KHMCENMHA IIpH pa3NM4HH cToiHOcTH Ha pH e wm3cnensaHo upe3 open circuit
potential and chrono amperometry. Pe3yntarure mokassar, 4€ ¢ yBeauyaBaHe Ha pH Ha
cpeznata croifHocTuTe Ha Eocp Ha HM3cliefBaHara CIUIaB ce OTKJIOHABAT B II0-OTPHIIATEIHA
nocoka. CToiHOCTHTE Ha rojieMHHara Ha Toka Ha ciiaB EN AW-2024 B 0.05 M pasteop Ha
auMoHeHa KkucemuHa pu pH 2 u 12 ca Haii-BUCOKH, TOpagy KOETO IpH TAX CHINECTBYBA II0-
BHCOK PHCK OT Kopo3us (mybnukanus B 4.8).

Nuxubupamusar edekt Ha BuTaMuH C BBPXY KOpO3HATa HAa adyMHHHEBa ciuiaB EN
AW 2024 8 0.5 M H;SO4 e u3cnenBal upe3 eNCKTPOXHMHYHH METOIH KaTO MOTEHUHAN Ha
OTBOPEHA BEPHUIa H NOTCHIMOAMHAMAYHA NOJIpH3anus. PesyraTuTe nokassar, 4¢ BUTAMHH
C nemoncTpupa 100bp MHXHOUpaIn edekT BbpXy KOpo3HsATa Ha anyMmMuHHeBa ciiaas EN AW
2024 B 0.5 M cspHa KHCelIHHa H C yBelIMYaBaHe Ha KOHIEHTpauusATa Ha BHTaMHH C
nHXHOHpamus edeKT HapacTBa. AJcopOmHATa Ha MOJICKYJIHTE Ha HMHXHOMTOpa BBPXY
NOBBPXHOCTTA ATYMHHHEBATA CILIaB Ca MpHYMHA 33 00pua nHXHOHpaln eQeKT (myOnuKanus
B 4.9).

EnexTpoxuMu4HO H3ceBane, HACOYEHO KbM CPaBHABAHE HA YCTOHYMBOCTTA HA
Kopo3us Ha anymuHEeBa ciias 2011 B Tpu pazmuunu pastsopa Ha kucennsH (H2SO4, HCI
HNO?3), e u3BbpiIeHO Ype3 U3N0N3BAHE HA UKINYHA BOJITAMETPHS, IOTEHLMA)l HA OTBOPEHA
Bepura ¥ nugpos Mukpockoil. [IpuiioixkeHa € NOTeHIUOMETPHYHA TEXHMKA 3a OIPEICIIIHE Ha
KOPO3HOHHOTO TIOBE/ICHHC HA CIUIABTa B TPUTE PAa3TBOpa HA KHCEIMHH M 33 H3C/ICABaHE HA
HEHMHATA TAaCHBHOCT BbB BpeMeTo. MopdoorusaTa Ha MeTaIHaTa IIOBBPXHOCT € M3C/ICBAHA C
mudpos Mukpockorn. IlosydeHuTe pesyiaraTH Iokassar, de ainymuuuesata cmias 2011
KOpO3Hpa B IO-TOJIIMA CTEIEH B Pa3sTBOP HA COJIHA KUCEIHHA, OTKOJKOTO B PasTBOP Ha
a30THA W CApHA KHCEMHHA. Pe3ynraTure OT MOTCHLUOMETPHYHHTE HM3MCPBaHHs MOKasBaT
o0pasyBaHeTo Ha Mo-cTa0HiIHKM NacHBHH (HIMH B Pa3TBOP Ha CAPHA KHCEIHHA, OTKOJIKOTO B
pa3TBOp Ha a30THA H COJTHA KHCEIUHA.

3.2.Ilpexncrasenute oT . ac. Kamapcka HaydHu Tpy/JoBe, U3BbH PaBHOCTOMHHTE HA
MoHOrpadHyeH Tpy/ ¢e XapaKTepH3upaT ¢ HaYYHO-IPHIOKEH IIPHHOC H 00XBallaTr B IO-
roJIIMAaTa CH YACT M3CIIEBAHMATA 110 TEMHTE, PA3IKIAHN B ITyO/IHMKaMUTe, PABHOCTOMHH Ha
Mouorpadpuuen Tpya. IlpeactaBeHd ca pe3yiTaTH OT H3CIEABAHE HA KOPO3HOHHOTO
nosenenue Ha anymunuesa ciuiaB AlSil18Cu3CrMn B 1M NaCl. Koposnonnara ycToi4uBOCT
Ha CILIABTa 3a Pa3IdYHH BHJOBC XMMHYCH CHCTaB € OIIpeeiIcHa Ype3 IPAaBUMCTPHICH MCTOZ.
3a pasriexIgaHaTa cpela € H3YMCICHAa CKOpOCTTa Ha KOPO3HS M € YCTAaHOBCHO, 4Ye 3a
moaubumpanute crutasan AlSi18Cu3CrMn Ta3u ¢KOpOCT € 110-HHCKA B CPaBHEHHE C Ta3H 3
HEMOJH(QUIMPAHUTE CIUIaBH. [ paBUMETPUYHMAT AHAIM3BT IOTBLPAM, 4€ II0 BpeME Ha
MEpHO/Ia HA W3CIIeBaHe 3arybara Ha Tersio HaMansasa. JlaneHH ca pe3yaTard OT H3CIeIBaHe
HAa KOPO3HOHHOTO ToOBemeHHe Ha anymunuesa ciuiaB AlSil8Cu3CrMn B kucena cpena.
TecToBe 3a KOpoO3us 10 METOA Ha 3arybaTa Ha Maca Ca U3BbPIICHH 33 Pa3IMYHU BpEMEHA Ha
excrio3unus B 1M HCl u 1M H;S04. [lonyuenurte pesyiraTd [10Ka3sar, 4€ 110 OTHOIICHUE Ha
H3CIIeJIBAaHATE KOPO3HOHHH CPEJH CKOpocTTa Ha Kopozus Ha ciuaB AlSil8Cu3CrMn e mo-
srcoka B 1M H,SO0y4, orkonkoro B 1M HCI (nybmuxanus I 8.1).

AJIyMHHHMEBHTE CIUIABH ¢4 KOHCTPYKIMOHHH MAaTepHaIH M3IIOI3BAllM CE€ UIMPOKO B
o6acTTa Ha aBTOMOOMIOCTPOEHETO, CAMOJIETOCTPOCHETO M XHMMYECKATa IPOMHIILIEHOCT.
Ilpu TaxHaTa eKcIUIoATALlMS, B IMPHPOIHH WIH TEXHOJIOIMYHHM CpPEId, T€ ¢a B KOHTakKT C
arpecHBHH KOMIIOHCHTH | B3auMojeiicTBalfkHm ¢ TAX TIIOCTENEHHO C€ paspyluasar.
H3cnenBaneTo Ha KOpO3Ms HA TE3d MATEpUAIH € OT OIPOMHO TEXHOJOIMYHO 3Ha4YCHHE,



ObJDKAIIo C¢ Ha HAapacTBAallOTO UM HHIYCTPHATHO MpHJOXKEHHE. B HacTosinara craTHs ca
NPEACTaBEHU PE3YNTATHTE OT H3C/ICABAHE HA KOPO3MOHHOTO IMOBEACHHE HAa ATYMHHHEBH
criasd EN AW-2011 u EN AW-2024 B pastBopu Ha azotna kucenuna (HNO3) u B pastsopu
HarpueB xjopua (NaCl) ¢ pasmmunm croiimoctu ma pH Ha cpemara. Koposuonnara
YCTOMYHBOCT Ha OOpasliTe OT aIyMHHHEBH CIUIABH € OMpeJelieHa upe3 TpaBUMETpHYEH
meton. [lomyyennte pesynTatu mokasBar, de CKOPOCTTA Ha KOPO3MS HA M3CIIEIBAHUTE
QJIyMUHHEBH CIUIaBH 3aBUCH OT XapaKTepa Ha cpejara M OT KOHLEHTpAuus Ha a30THA
kucemmHa(myomukanus I° 8.2).

Hanesrextnunara Al-Si cruap AlSil8Cu3CrMn e mommdunmpan ¢ 0,04%
dochop 1 e momioxena Ha T6 Tepmuuyna o6paboTka NpH pPasIMYHA DPEXUMHH
napamerpu. M3anomspanara oxiaiaia cpeja 3a 3akajisiBaHe € BOAA ¢ TEMIIEpaTypH
20 u 50°C. Cxez nojuiarade Ha CIUIAB Ha Pa3jiHYHH PEKHMH HAa TepMHYHA 00paboTKa,
HEWMHaTa CKOPOCT Ha Kopo3us B kucena cpeaa ot 1M HaSO4 e npoyuena(mybnukamus
I 8.5).

JlokazBany ca B APYrd M3CiIeABaHMS, KOUTO ¢a IPOBEICHH C i€l H3CIeIBaHe
Ha KOPO3HOHHOTO IOBEJCHNE Ha amyMuHueBH ciuiaBd EN AW-6026 u EN AW-6082 B
1% u 3% pazrBopu Ha NaCl npu paznuunn croiinoctd Ha pH (1 - 13). Koposuonnara
YCTOHYIHBOCT Ha 00pa3lHTe OT AlyMHHHEBH CIUIABH € ONpE/IeICHa Ype3 rPaBHMETPHYCH
Merox. M3umcieHa e ckopocTTa HM Ha KOpo3us B mocodeHHTe cpenu. [lomydenure
pe3yinTaTH IIOKa3BaT, Y€ C yBelHuYaBaHe HAa KOHIEHTPAIUATAa Ha XJIOPHIHH HOHHM H
[OBHINAaBaHe Ha pH Ha cpejara CKOPOCTTa HA KOPO3HS W IPH JIBETE H3C/IEIBAHUTE
CIulaBd HapacTBa (nyOmkamus B 8.6).

1.3Ha4HMOCT Ha NPHHOCHTE 32 HAYKATa M NPAKTHKATA,

MaTepﬂanuTe npeacTaBeHu oT I ac. no-p Kamapcxa 3a ydacTHue B  HacToAllHUA
KOHKYpC, HaJBMIIABAT B  HEMajJka CTENEH  KOJMYECTBEHUTE IIOKa3aTelM 3a 3acMaHE Ha
aKajeMy4Ha JUibKHOCT “moueHt” B TY - Codua, ¢wmman [lnosnus.

ChbliecTBEHO BNEYATICHHE MPABAT M3CJIEIBAHHATA , CBBP3aHM C KOPO3WA, MOpaaH CBOATA
AKTYaJIHOCT W PalHOHATHOCT.

2. KpuTH4HH 0eJIe’KKH H NMPeNnopbKH.
Bux npenopsuana Ha ri. ac. Kamapcka na npoasku paGora Mo KOPO3HOHHHM TMPOLECH WM TNPH
APYI'Ad METAIIH M CIUIaBH, HAMHUpALIX NPUIIOKeHHe B HAyKaTa W PaKTHKATA .

JakiroueHue

Bb3 0ocHOBa Ha Mpe/ACTaBEeHUTEe HAYYHH TPYHOBE, TAXHATA 3HAYMMOCT W CHIBPKAIUTE CE B TAX
Hay4HHW, HayYHONIPWIOKHH W TPWIOKHHM TMPHUHOCH, HAMHPaM 3a OCHOBATENHO Ja MNpeJioxKa,
ri.ac. a-p. Kannna Kamapcka, na 3aeMe akajgeMHYHaTa JUTBXHOCT ,,JOLEHT, B MPO(ECHOHAIHO
HanpaeneHue 5.13 OO nmwkeHnepeTso, o HayuHara cnenuanHocT ,MHKeHepHa XUMHS™.

Mara: 02.03.2025r. YJIEH HA )KYPUTO:

noit. a-p. Meanuna Xoposa [lerpoa



REPORT

within competition to occupy the academic position "Associate Professor”
Professional area: 5.13 General engineering,

Scientific specialty: Chemical
Engineering, announced in SG No.
100/26.11.2025

with candidate: senior assistant professor, Kalina Vasileva Kamarska, PhD.

Member of the scientific jury: Ivalina Jorova Petrova . Assoc. Prof., Ph.D.

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

The research and applied scientific activities of Assistant Professor, Dr. Kalina Kamarska are
divided into the thematic area of corrosion processes.

On the listed research and applied scientific topics, a total of 23 (twenty-three) publications
are presented (13 in scientific journals with an impact factor and 10 scientific publications that are in
non-refereed journals).

The scientific papers presented in the first group B, equivalent to a habilitation thesis, include
studies of the influence of the composition of the corrosion environment on the corrosion rate of
aluminum alloys EN-AW 2011 and EN-AW 2024. This group presents 10 (ten) scientific publications
in publications that are referenced and indexed in world-renowned databases of scientific information
(Scopus and Web of Science), five of which have an impact factor of B4 from group B. According to
the presented reference, these publications form a total of 560 points, with a minimum requirement of
100 points.

The second group of publications includes mainly research of a scientific-applied nature and
for the most part covers the research topics indicated in the no-group. The total number of articles is 3
(three) scientific publications, which are referenced and indexed in world-renowned databases of
scientific information (Web of Science, Scopus), three of which have an impact factor of G7 from
group G, as well as 10 (ten) scientific publications, which are in non-refereed journals with scientific
review or in edited collective works of G8 from group G. In group G, 5 (five) independent
publications are also presented. According to the submitted reference, these publications form a total
of 241.6 points, with a minimum requirement of 200 points.

From the reference presented by Senior Assistant Professor Kamarska, it can be concluded
that it many times exceeds the minimum national requirements for these indicators.

2. Assessment of the candidate's pedagogical training and activity.

Senior assitant professor Dr. Kalina Kamarska worked as a lecturer from 2012-2015 -
Assistant in Chemistry, Technical University - Sofia, Plovdiv Branch, and from 2015 - until now -
Chief Assistant in the Department of "Mathematics, Physics, Chemistry" at TU - Sofia, Plovdiv
Branch. The total number of lectures given for the last 3 years is 166 hours.



According to the terms of this competition, the candidate has presented one university
textbook - "Guide to Laboratory Exercises in Chemistry"; University Publishing House "Paisiy
Hilendarski", 2023 ISBN 978-619-202-886-2.

Given the above, it can be noted that the teaching activity of Senior Asst. Kamarska is more
than sufficient to fulfill the requirements for holding the academic position of "associate professor" at
TU-Sofia, Plovdiv branch.

3. Main scientific and applied scientific contributions.

3.1. From the publications systematized as equivalent to a monographic work, the following
main contributions can be highlighted:

A study was conducted on the inhibition of corrosion of aluminum alloy EN AW-2011 in 1M
HCI medium by Rosmarinus officinalis, using gravimetric and gasometric techniques. The inhibition
efficiency increased with increasing concentration. The study showed an optimal inhibition efficiency
of about 62%. The results confirmed that the adsorption of Rosmarinus officinalis reduces the
corrosion rate of this alloy in acidic media (publication B 4.1).

The corrosion behavior of aluminum alloy EN AW-2011 was studied in selected media of
different electrolytes using a gravimetric technique. The results showed that under the conditions used
in the present work, the corrosion rate of this alloy depends on specific ions present in the solution.
The corrosion resistance of aluminium alloy EN AW-2011 is higher in acid and salt solutions
containing sulphate and nitrate ions than in those containing chloride ions (Publication B 4.2).

The corrosion behaviour of aluminium alloys EN AW-6026 and EN AW-6082 in 0.1 M and 1
M sulphuric acid solutions at different temperatures was investigated using gravimetric techniques and
a digital microscope. The study revealed that the corrosion rate increased with higher temperature and
H2S04 concentration. Surface damage increased with increasing sulphuric acid concentration and
temperature. EN AW-6026 and EN AW-6082 alloys had higher corrosion resistance at 25 °C
‘(Publication B 4.3).

- Aluminum alloy 2024 is widely used in heavy industry. The aim of this study was to report
on the corrosion behavior of this alloy when exposed to selected media of different acids and salts
containing chloride, nitrate and sulfate ions and to measure the corrosion rate using the mass loss
method at room temperature. The results obtained show that under the conditions used in the present
work, the corrosion rate of this alloy depends on the specific ions present in the solution. Gravimetric
analysis confirmed that with changing the exposure periods, the mass loss of the alloy decreases and
the corrosion rate can be described as initially sharply increasing and subsequently decreasing
(publication B 4.4).

A hypereutectic aluminum-silicon alloy AlSil8Cu5Mg was modified with beryllium in
concentrations of 0.005%, 0.007% and 0.01%. The compositions were subjected to T6 heat treatment.
The corrosion and electrochemical behavior of the alloy in 0.1M H2SO4 before and after heat
treatment was investigated. The results obtained were evaluated (publication B 4.5).

The results of a study of the possibility of using citric acid as an ecological corrosion inhibitor
for aluminum alloy EN AW-2024 in 0.5 M H2SO4 solution are presented. The study was conducted
using open circuit potential and chrono amperometry. The results show that the presence of citric acid
in the studied acidic medium reduces the corrosion of aluminum alloy EN AW-2024. The inhibitory
effect increases with increasing citric acid concentration. This study shows that citric acid can be used
as an ecological inhibitor to combat corrosion in H2SO4 solution.

Lavender essential oil was used as a natural corrosion inhibitor for aluminum alloy EN AW-
2011 in 1M H2SO4 and 1M HCI. To determine the inhibitory effect of Lavender oil, a gravimetric and
electrochemical study was conducted. The results of the gravimetric study show that the optimal
inhibitory effect of Lavender oil in 1M H2S04 is 85.3%, and in 1M HCI it is only 47.8%. With
increasing concentration of Lavender oil, the inhibitory effect, in both acids, increases. Lavender oil is
a better natural corrosion inhibitor for alloy EN AW-2011 in 1M H2SO4 than in 1M HCI (publication
B 4.7).

The electrochemical behavior of aluminum alloy EN AW-2024 in 0.05 M citric acid at
different pH values was studied by open circuit potential and chrono amperometry. The results show
that with increasing pH of the medium, the EOCP values of the studied alloy deviate in a more
negative direction. The values of the magnitude of the current of alloy EN AW-2024 in 0.05 M citric



acid solution at pH 2 and 12 are the highest, therefore, they have a higher risk of corrosion
(publication B 4.8).

The inhibitory effect of vitamin C on the corrosion of aluminum alloy EN AW 2024 in 0.5 M
H2504 was studied by electrochemical methods such as open circuit potential and potentiodynamic
polarization. The results show that vitamin C demonstrates a good inhibitory effect on the corrosion of
aluminum alloy EN AW 2024 in 0.5 M sulfuric acid and with increasing vitamin C concentration the
inhibitory effect increases. The adsorption of inhibitor molecules on the aluminum alloy surface is the
reason for the good inhibitory effect (publication B 4.9).

An electrochemical study aimed at comparing the corrosion resistance of aluminum alloy 2011
in three different acid solutions (H2SO4, HCI and HNO3) was carried out using cyclic voltammetry,
open circuit potential and digital microscope. A potentiometric technique was applied to determine the
corrosion behavior of the alloy in the three acid solutions and to study its passivity over time. The
morphology of the metal surface was examined with a digital microscope. The obtained results show
that aluminum alloy 2011 corrodes to a greater extent in hydrochloric acid solution than in nitric and
sulfuric acid solution. The results of potentiometric measurements indicate the formation of more
stable passive films in sulfuric acid solution than in nitric and hydrochloric acid solution.

3.2. Presented by senior asst. Kamarska's scientific works, other than those equivalent to a
monographic work, are characterized by a scientific and applied contribution and cover for the most
part research on the topics considered in the publications equivalent to a monographic work. Results of
a study of the corrosion behavior of an aluminum alloy AlSi18Cu3CrMn in 1M NaCl are presented.
The corrosion resistance of the alloy for different types of chemical composition was determined by
the gravimetric method. The corrosion rate was calculated for the considered environment and it was
found that for the modified AlSi18Cu3CrMn alloys this rate was lower compared to that for the
unmodified alloys. Gravimetric analysis confirmed that during the study period the weight loss
decreased. Results of a study of the corrosion behavior of an aluminum alloy AlSi18Cu3CrMn in an
acidic environment are given. Corrosion tests by the mass loss method were performed for different
exposure times in 1M HCI and 1M H2SO4. The results obtained show that, in relation to the studied
corrosive environments, the corrosion rate of the AlSi18Cu3CrMn alloy is higher in 1M H2S04 than
in 1M HCI (publication D 8.1).

Aluminum alloys are structural materials widely used in the automotive, aircraft and chemical
industries. During their operation, in natural or technological environments, they are in contact with
aggressive components and, interacting with them, gradually deteriorate. The study of corrosion of
these materials is of great technological importance due to their increasing industrial application. This
article presents the results of a study of the corrosion behavior of aluminum alloys EN AW-2011 and
EN AW-2024 in nitric acid (HNO3) solutions and in sodium chloride (NaCl) solutions with different
pH values of the environment. The corrosion resistance of aluminum alloy samples was determined by
a gravimetric method. The obtained results show that the corrosion rate of the studied aluminum alloys
depends on the nature of the medium and the concentration of nitric acid (publication D 8.2).

The hypereutectic Al-Si alloy AlSi18Cu3CrMn was modified with 0.04% phosphorus and
subjected to T6 heat treatment at different regime parameters. The cooling medium used for quenching
was water with temperatures of 20 and 50°C. After subjecting the alloy to different regimes of heat
treatment, its corrosion rate in an acidic medium of 1M H2S04 was studied (publication D 8.5).

Other studies have been reported, which were carried out to study the corrosion behavior of
aluminum alloys EN AW-6026 and EN AW-6082 in 1% and 3% NaCl solutions at different pH values
(1 - 13). The corrosion resistance of aluminum alloy samples was determined by gravimetric method.
Their corrosion rate in the indicated environments was calculated. The results obtained show that with
increasing chloride ion concentration and increasing pH of the environment, the corrosion rate of both
alloys increases (publication B 8.6).

1. Significance of the contributions to science and practice.

The materials submitted by Senior Assistant Professor Dr. Kamarska for participation in this
competition significantly exceed the quantitative indicators for occupying the academic position of
"associate professor” at the Technical University - Sofia, Plovdiv branch.



The research related to corrosion makes a significant impression due to its relevance and
rationality.
2. Critical remarks and recommendations.

I would recommend Senior Assistant Professor Kamarska to continue working on corrosion
processes in other metals and alloys that find application in science and practice.

Conclusion
Based on the presented scientific works, their significance and the scientific, applied science
and applied contributions contained in them, I find it reasonable to propose Senior Assistant Professor

Dr. Kalina Kamarska to occupy the academic position of "associate professor" in the professional field
5.13 General Engineering, in the Scientific specialty "Engineering Chemistry".

Date: March 2.2025. MEMBER OF THE SCIENTIFIC JURY:

Assoc. Prof., Ph.D Ivalina Jorova Petrova



