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CtpykTypa HayuyHoro npoguis (moprgouo) NoTeHIHAIBHBIX HAYYHbIX PYKOBOAUTEIel

Y4YaCTHUKOB TPpEKa

acCMpPaHTYPhI

MeskayHapoaHOl  OJMMIHAaAbI  AcCCOUUALUU

«I'100anbHBbIe YHUBEPCUTETHD AJIs1 A0UTYPHEHTOB MAarMCTPATYPhI U ACTIMPAHTYPbI.

Ha pycckom si3bIke:

YHUBEpCUTET

Kazanckuit denepanbHblii Y HUBEPCUTET

YpoBeHb BIAACHUS AHTIUHCKUM
SIBBIKOM

CBOOOIHBII

HampaBneHne  MOATOTOBKM |
npoduib o0Opa3oBaTenbHOI
pOTpaMMBbI, Ha KOTOpPYyIO Oyner
PUHUMATHCS ACTTUPAHT

Dusuueckas Xumus

[epeveHb nccIea0BATEIBCKHX
IPOEKTOB MOTEHIUAIEHOTO
HAay4YHOT'O PYyKOBOIUTEIIS
(yuactue/pyKkoBOACTBO)

I'paum PH® 22-23-00853, Paspabomka memooonouu
NOYYEeHUsL HAHOPA3MEPHBIX NPOMUBOONYXOJIEBbIX A2EHMO8 015
OUAcHOCMUKYU U MEPAHOCMUKU/Mepanuy Ha OCHO8e SUOPUOHBIX
CMPYKMYP € 6eKMOPHLIMU (OChOoHUEBbIMU (hpacmeHmaMU.
Pyxosooumen.

I'panm PH® 21-13-00115 Jlromunecyenmmvie KoMNIEKCH U
HaHouacmuywl Ha ocrose 1,3-0uxemonpousso0HbIxX
Kanukcapernos. OmeemcmeeHHblll UCNOTHUMENb.

I'paum PH® 22-13-00010 Hosvie napamacnumuwie u
JIIOMUHECYEHMHO-NAPAMACHUMHbLE HAHOYACMUYbL,
oonuposannvie komnexcamu Mn®* u Ln®* (Ln=Gd, Th) &
Kayecmee Konmpacmuuix azenmog onsi MPT u konghoxkanvHoi
Mmurpockonuu. OmeemcmeeHublll UCHOTIHUMETb.

HUOKP CUTHATYPA22 ¢ I[1AO Tamnegpmob. Pykogooumeins.
HUOKP FUTYM?23 co Cnasnedpmo-Mezuonnepmeeas.
Pyxogooumen.

[lepeuenb npemsiaraeMbIx
COUCKATCIIAM TEM IJIA
HCCJIEI0BATEIbCKON paboThI

Hanouacmuyvt  na  ocHoge coeOuHenutl
PEOKO3eMENbHBIX DNIeMEHNO08,

Venepoonvie keanmosvie mouxu 05 OUOBU3YATUZAYUU,
Jlromunecyenyus HaHouacmuy u KOMNJIEKCHbIX COeOUHEHULL,
Paspabomra mamopazmepHvix KOHMPACMHLIX A2EHMO8 OISl
MPT;

Tonughynkyuonanvuvie eubpuonsvie HAaHOUACMUYbL;
Jlromunecyenmnas mepmo- u XeMOCeHCoOpUuKa,

Paspabomxa  Hosbix  kamanumuueckux — cucmem  OJis
sHepeemuyeckux npunoxcenui (HER, OER, overall water
splitting, heavy oil hydrocracking);

Hogvie  mamepuanvl  0na  ¢pomokamaiumuueckozo  u
NEKMPOKAMATUMUYECKO2O DA3NONCEHUSL NPOU3BOOCHIBEHHBIX
0mMx0008.

Xumus npoyeccos \Naste-to-Energy

KOMNJIEKCHbLX

3azonosok (ykasvleaemcs HanpasieHue MeicOyHapOOHOU
KApmol HAYKU, COOMeemcmayrouee 001acmu ucciedo8ans,
Kapma HayKu Q0CMYRHA O CCbLIKE)

Hayunblie untepecsl

Pabomuvr P.P. 3auposa nocéawensvi paspabomke u pazeumuro
HOB8020  muna  NepPCNeKmMuGHou  HaHoniame@opmvl ¢
8bI0AIOWUMUCS PENIAKCOMEMPULECKUMU U TIOMUHECYEHMHBIMU
Xapakmepucmukamu Ol UCNONb3068AHUsL 8 Kauecmsee H0B8020
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HayuHb1ii pyKOBOIUTENb:
3anpoB Pyctam PaBunesuu,

Kanaumar  XMMHYECKHMX  HayK
(ITomryuena B Kazanckom
denepanbHOM YHUBEPCUTETE)

NOKOJIeHUs NAPAMASHUMHBIX 30HO08 U TIOMUHECYEHIMHBIX MEMOK
07151 OUOMEOUYUHCKUX NpUodceHull u cencopuku. Ilonyuennvie
pe3yibmamol UCCIe008aAHUL NO3GONUNU PACUUPUIND 2DAHULbL
KAACCUYECKOU  KOIOUOHOU XUMUU, U NPUOAIU UMRYILC K
NPUMEHEHUI0  TAHMAHUOHLIX — KOJIOUOO8 8  CO8PEMEHHOU
MeouyuHne u ouoananuze. B pabomax 3auposa P.P. oemanvho
0Xapaxmepu3oeana Ho8as MOpghonocus paspadbamvléaemvix
HAHOYACMuUY, ONUCAHbI UX CBOUCMEd, a4 MAKICe peuleHue
NPUKTIAOHBIX 3A0ay, KOMOpble MO}CHO pa3oumes Ha mpu
OCHOBHblE ~ 2PDYNNbL:  CEHCOpUKA ~ NO  OMHOWIEHUI) K
buocyocmpamam, knemoyHwvle mapkepvl u MPT konmpacmuoie
azeHmol.

C npumenenuem pazpabomaHHo20 CUHMEMUYECKO20 NOO0X00a
ObLIU NOTYUEeHbL CMAOUTbHBLE 80 8PEMEHU NPU PUSUOIOUYECKUX
VCOBUAX 68 NPUCYMCMEUU OEeIKO8 U HeOP2aHUYeCKUX UOHO8
Hanouacmuywl.  Ilokazana — HU3KAs ~ MOKCUYHOCMb — NO
OMHOWIEHUI0 K KIemKam KpOo8U Helo6eKd, OMmCymcmeue
KOa2yasyuu mpomooyumos u 6eluKoientvle QYHKYUOHATbHbLE
xapaxmepucmuku  [10.1038/srep40486. IF=4.813. QI].
Hokazana Ouocoemecmumocms HOLYYEHHBIX KOMLIOUOO8 U
8bICOKASL KOHMPACMUPYIOWAs CHOCOOHOCMb 6 MASHUMHO-
pesonancrou  momoepagpuu  [10.1016/j.colsurfb.2017.10.070.
IF=5.785. Q1; 10.1038/s41598-017-14409-6. 1F=4.813. Q1,;
10.1016/j.colsurfa.2018.09.044. IF=5.1209. Q2;
10.1002/5lct.201600223. [F=2.201. Q2]. Omo saeisemcs
NpPeonocwliIKOU UCNONb308AHUSA HAHOYACTMUY 6 HEeUHBA3UBHBIX
MemoouKax OUacHOCMUKYU ONYxXoJiegblx 3a001e6aHULL.

B pabomax NPOUNTIOCMPUPOBAHA B03MONCHOCTb
0emekmuposanus HaHOCPAMMOBbIX KOu4ecms
@DMOPXUHONOHOBbIX  AHMUOUOMUKOE 8 BOOHBIX PACMBOPAX
[10.1016/j.aca.2013.04.054.  IF=6.455. QI] . bBwwo

0OHAPYHCEHO, YMO HAHOYACTUYbL HA OCHOGe NaHmManuoos(11l)
NpOAGIAIOM  YCMOUYUBLIU  TIOMUHECYECHMHBIN — OMKIUK — HA
npucymcmeue MmempayuKkIuHos
[10.1016/j.colsurfa.2015.05.013. IF=5.129. Q2], npou3eoonwix
Kamexoa, HYKJIeOmuoos, IJITA
[10.1016/j.surfcoat.2014.11.076. IF=4.761. Q1;
10.1039/c4nj00637b 1F=3.593. Q2]. Dmo neero 6 ochosy
CEeHCOpUKU  HA  8blilenepeyduciienHvle  cyocmpamel ¢
UCNONb308AHUEM HAHOYACTUY PA3PAOOMAHHOU MOPDONIO2UU.

Bnepevie Oviiu nonyuenvl nepacmeopumvle 8 600e KOMNIEKCbL
eadonunus(lll) ¢ npoussoOnvimMu makpoyuxiuveckux 1,3-
bOemaoukemoHos, a makxce O0OKA3aAHA NEPCNeKMUEHOCb UX
npUMeHeHUs. 8 Kayecmee HAHONAPMUKYAPHBIX
NONONCUMENIbHBIX — MACHUMHO-PE30HAHCHBIX — KOHMPACMHBIX
acenmos[10.1038/srep40486. IF=4.813. Q1]. B pabomax P.P.
3auposa 6vi10 NOKA3GHO, YMO BbICOKAS PENAKCUBHOCD
NPOMOHO8 600bl 6 NPUCYMCMEUE HAHOYACMUY HA OCHOGE
komnaekcos eaoonunus(lll) obycnoenena nanuuuem amoppuolx
Hanomemniamos. buvino noxazano, umo nocnoinas adcopoyus
NOJUINEKMPOTUNO8 npeoocmasisiem ahghexmuenyro
cmabuauzayuro 3-6 HaHOMempo8bIX MEMNIAAMO8 2A00TUHUEEbIX
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konnouoos. QOOHapydceHo, Umo 3HAYeHUs PelaKCUGHOCMU
NPOMOHO8 600bl, USMEPEHHbIE NPU HUSKUX NOJAX, Jlexcam 6
ooracmu 9.2-14.5 mM-Ic-1 Ona noaucmuponcyivghonam-
NOKPbLIMbIX ~ KOJLIOUOO8, YMO 6 MpU-nsimes pas  6vlule
coomgeemcmeylowux — noxkazameneti 01 KOMMEPUeCKUx
2A00NUHUEBbIX KOHMPACMHbIX acenmos [4329.
10.1021/acs.jpcc.0c00312. IF=4.086. Q1;
10.1016/j.colsurfb.2017.10.070. IF=5.785. Q1].

Bvino uzyueno ezaumooeticmeue HaHouyacmuy ¢ IUM@Poyumamu
nepughepuyeckoll Kposu uenosexd, KIemKaMu KapyuHoMbl
eopmanu yenosexa (Hep-2) u ¢heoxpomoyumomot kpvic (PC12).
Tepouiicodepacawue KOLIOUObL COXPAHAIOM SAPKYIO 3€NEHYIO
(545 HMm.) odmuccuro 8 YCr08usx OUOIOUYECK020 (OHAa.
Ilponukas  ck603b  MeMOpaHy  pakogou  KIemKu,  OHU
JIOKAU3YIOMCA ~ NPEeUMYWeCmeeHHo 8  JHO0COMAX,  He
83aUMOOelicm8ysi ¢ KIemouYHbIM s0pom. Taxkum obpaszom,
NOYYeHHble HAHOYACTUYbL HA OCHO8€e JAHMAHUOO08 CHOCOOHbI
gblCmMynamb 8 Kavecmee KAeMOYHbIX Mapkepog
[10.1007/s10853-019-03532-6. IF=4.06. Q1].

C ucnonvzosanuem paspabomanno2o nooxooa K CUHmMe3y
NOAUINEKMPOIUM-CIMAOUTUSUPOBAHHBIX — HAHOYACMUY — OblLIU
CUHME3UPOBAHbI  2eMEPOJIAHMAHOUOHblE  HAHOYACTUYbL  HA
OCHOBe  KOMNIEKCHbIX  coeOuneHutl  ummepous(lll) u
esponus(lll), obradarowue 08yMs KaAHAIAMU IMUCCUU 8
BUOUMOTL u uH@pakpacHo obracmu. Haiioeno
ceHcubunusupyloujee  GIUAHUE  TAHMAHOUOHBIX  OJIOKO8,
cnocobcmesyrouee YCuneHuro ToMuHecyeHmno2o cuenana 6 K-
obnacmu, onazooaps nepeHocy SHepauu
[10.1016/j.msec.2019.110057. 1F=8.32. Q1].

Xenammuvie HaHOUACMUYBI, COCMOAUUX U3 KOMNIEKCO8 mepous
¢ bemaouxkemoHHbIM NPOU3BOOHLIM Kanukc[4]apena, noxazanu
HU3KYIO YUMOMOKCUYHOCMb NO OMHOUIEHUIO K HOPMATbHbIM
kniemxam neyenu Chang Liver u xnemkam Hela u
apppexmuenyro unmepnanuzayuro 6 Kiemku. bwvina uatioena
PEKOPOHAs — MEPMOUYECMBUMENLHOCb  THIOMUHECYEHMHO20
OmKIUKA 6  obaacmu  QuUIUOTOSUYECKUX — MeMnepamyp.
H3yuennvle cucmemvl noKazanu nepcnekmusy ¢ moyKku 3peHust
UCNONb308AHUS 8 Kayecmee BHYMPUKIEMOYUHBIX
HAHOMEPMOMEMPO8 NpuU  NPOBEOeHUU MAZHemomepmuu U
gdomomepmanvron mepanuu  [10.1038/s41598-020-77512-1.
IF=4.813. Q1].

C 2021 200a 6 epynne P.P. 3auposa nauamul pabomul 8 0baiacmu
noxyyeHus. u nepepabomru 3HepeoHocumenei. bviiu nomyyensi
HaHopasmepHbvie mMamepuansl, obnaoarowue
VCOBEPULEHCIMBOBAHHBIMU ~ XAPAKMEPUCTIUKAMU 8  DEAKYUsX
KpeKUuHea u OKUCIeHUs Hehmu, Kamaiumuiecko2o pacujenyieHus
600bl U ¢pomoxamanusza. Tax, OvLIU  noYyUEeHbl
HUKelbcooepicaujue HaHOYaACmuybl pasiuiHo20 ouamempa ois
KOMNIEKCHbIX — Npoyeccog  obnazopajxcusanwus  Heghpmu
[10.1016/].fuel.2021.122652, [F=7.561, QI], yunugpopmuvie
Hanopazmepuvle uyacmuyvl Fe203 o0na  xamarumuyeckoeo
okucnenus mscenvix Hegpmeu [10.1016/j.petrol.2021.109819,
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4.965, Q1]. Paspaboman cnocobd cunmesa Hanoaucmos g-C3N4,
DYHKYUOHATUZUPOBAHHBIX HAHOYACMUYAMU OUOKCUOA YUPKOHUSL
€ nocnedylowum aecuposanuem ummpuem 07 d¢hhexmusHozo
domoxamanumuueckoeo 80CCMAHOBIEHUS Cr(VIl) u
npUMeHeHUs] 8 Kayecmee CynepKamanu3amopos
[10.1016/j.jenvman.2022.115120, IF=8.626. Q1]. B nocreonee
8pemMsi NoJyuyeHbl T0OONbIMHbIE De3VIbmamsl NO memMamuke
NOLYYEHUsL 8000POOA NPU NOMOWU INEKMPOKAMATUMULECKO2O
pacujennienus 800vl. B uccnedosanusx yoensiemcs HUMaHue Kaxk
usyuenuro peaxkyuu evidenenus kxuciopooa (na F203/FeS

2emepocmpyKmypupo8aHHom Kamaausamope
(10.1016/j.ijhydene.2022.05.045 [IF=7.139. Ql])), max u
peaxyuu 8vlOeNeHUs Kucnopooa (na
2emepoCcmpyKmypupo8aHHOM Kamanuzamope CuO/CuS

[10.1016/j.ijhydene.2023.04.308]). B nacmoswee 6pems 6
peoaxyuto International journal of hydrogen energy nanpasnena
cmamos, NOCEAWEHHAS NOJNYYEHUI0 8000p00A HA PEHUEeBOM
knacmepe [IF=7.779. Ql]. B evicokopeumunzo80om dHcypHae
Chemical Engineering Journal nyoiuxosana 0630pnas cmamobsi
no  paspabomke  Hanouacmuy — mapeawya  oan  MPT
koumpacmuposanusi u mepanuu [10.1016/].cej.2023.141640;
[QL, IF= 16.744]).

Homumo  Odocmudicenuti 8 obracmu  QYHOAMEHMATbHBIX
Uccne008anuil, NOOAHO MPU 3As6KU HA NAMEHM HA U300pemenue
cosmecmno ¢ komnauuell  Tamuegpmv,  onucwvlearoOwUx
Paspabomku HO8bIX MPACCepos8 U Memooo8 ux onpeoeneHuu 8
MHOZOKOMNOHEHMHbIX ~ CMeCsX, 6 pPAMKAX — COBMECMHO20
npoexkma.

OCc00EHHOCTH HCCIeA0OBaHUS

B epynne manasceno spgexmusnoe 83aumooeticmsue ¢
GQOyWMMM 3apy6eofcnbmu Y4eHvimMu u uccne008amebCKuMu
yeHmpamu.

(Southwest Petroleum University, Chengdu, China, Prof. Ying
Zhou, h=60; Eskisehir Technical University, Izmir Technical
University, Turkiye, Prof. E.Acikkalp, h=28; Lulea University of
Technology, Lulea, Sweden, Prof. A.Vomiero, h=54; ICCOM-
CNR, Pisa, Italy, Prof. L.Calucci, h=24; KLE Technological
University, Hubli, India, Prof. Tejraj M. Aminabhavi h=104;
University of Porto, Porto, Portugal, Prof. Eliana Maria
Barbosa Souto, h=78,; Soochou University, Suzhou, China,
Prof. Qi Shao, h=59,; West Pomeranian University of
Technology, Schezin, Poland, Prof. Ewa Mijowska, h=58);
Allama Igbal Open Univesity, Islamabad, Pakistan, Prof.
Ahmad Igbal, h=23).

Hemanosasicnvim  ¢ghakmom sensgemcs mpyooycmpoucmeo u
¢unancosas noodepaiicka acnupanma.

TpebGoBaHus MOTEHIIMAIBHOTO HAYYHOTO PYKOBOIUTENS

Kenanue pabomamv 6 MONIO0OM U AMOUYUOSHOM HAYUHOM
KoJleKkmuee, 6iaoeHue 0a308blMuU 3HAHUAMU HO XUMUU U
CMEJHCHbIM HAYKAM, 3HAHUE NPUHYUNOS PuU3UYECKUX Memooos




uccnedosanus. Onvim HayuHou pabomvl u y2iyoieHHble 3HAHUA
8 CXOJHCUX HAWUUM HAYYHBIX HANPABIEHUAX NPUBCTNCMBYEM S

OO6miee KONMMYECTBO IMyONHMKaWid, WHACKCUpyeMbix Web of
Science, Scopus, RSCI: 65

3a nmocneanue 5 net: 38 (w3 Hux 33 Q1)

[19Th OCHOBHBIX ITyOJUKAIMI TOKa3aHbl HIKE:

1. [Q1, IF=13.1] Anna Dymerska, Bartosz Sroda, Krzysztof
Sielicki, Grzegorz Leniec, Beata Zielinska, Rustem Zairov,
Renat Nazmutdinov, Ewa Mijowska / Robust and highly
efficient electrocatalyst based on ZIF-67 and Ni2+ dimers for
oxygen evolution reaction: in situ mechanistic insight // Journal
of Energy Chemistry, 10.1016/j.jechem.2023.07.021.

2. [Q1, IF=8.035] Anastasia N. Mikhailova, Ameen A. Al-
Muntaser, Muneer A. Suwaid, Rustem R. Zairov, Ibrahim T.
Kadhim, Richard Djimasbe, Alexey Dovzhenko, llya A.
Bezkishko, AlmazZinnatullin, Dmitrii ~ A.  Emelianov,
Reimkulyeva S. Umarkulyevna, Farit G. Vagizov, Chengdong
Yuan, Mikhail A. Varfolomeev / Ferrocene-based Ligand
Catalysts for In-situ Hydrothermal Upgrading of Heavy Crude
Oil: Synthesis and Application // Fuel, 2023, V.348, 128585.
10.1016/j.fuel.2023.128585.

3. [Ql, IF= 16.744] Zairov R.R., Akhmadeev B.S.,
Fedorenko S.V., Mustafina A.R. / Recent progress in design and
surface modification of manganese nanoparticles for MRI
contrasting and therapy // Chemical Engineering Journal. V. 459,
2023, 141640. 10.1016/j.cej.2023.141640.

4, [Q1, IF= 9.221] Rustem R. Zairov, Alexey P.
Dovzhenko, Sergey N. Podyachev, Svetlana N. Sudakova,
Alexey N. Masliy, Viktor V. Syakaev, Gulnaz Sh.
Gimazetdinova, Irek R. Nizameev, Dmitry V. Lapaev, Yulia H.
Budnikova, Andrey M. Kuznetsov, Oleg G. Sinyashin, AsiyaR.
Mustafina / Rational design of efficient nanosensor for
glyphosate and temperature out of terbium complexes with 1,3-
diketone calix[4]arenes // Sensors & Actuators: B. Chemical,
350 (2022) 130845. 10.1016/j.snb.2021.130845.

5. [Q1, IF=8.035] Ameen A. Al-Muntaser, Mikhail A.
Varfolomeev, Muneer A. Suwaid, Mujtaba M. Saleh, Richard
Djimasbe, Chengdong Yuan, Rustem R. Zairov, Jorge Ancheyta
| Effect of decalin as hydrogen-donor for in-situ upgrading of
heavy crude oil in presence of nickel-based catalyst // Fuel, 2022,
122652. 10.1016/j.fuel.2021.122652.

Pe3ynbpTarhl MHTEIIEKTYAJIBHOM A€ TEIBHOCTH
Ilamenmul




1. Cnocob demexkmuposaHus ¢yopecyeHmMHsIX u
CIuUpMOo8bIX MpPaccepos npu Ux cO8MeCMHOM
npucymcmaeuu 8 naacmossix 800ax npu nposedeHuu
MpaccepHbix MEeXCK8AXUHHbIX uccnedosarul /
®apxymouHos U.3., KameiwHuKkos A.l,, bepezosoli A.H.,
3aupos P.P., [losxceHko A.l1. // Homep namenma: RU
2798683 C1 lNameHmHoe sedomcmeo: Poccus 00
nybaukayuu: 2023 Homep 3aaeku: 2023105600L4ama
peaucmpayuu: 10.03.2023Jama nybaukayuu:
23.06.2023 lNameHmoobaadamenu: MAO "TamHegpms"
umeHu B.4. WawuHa

3asexu na namenm

Ilooano 2 3aa6xu na namenm coemecmuo ¢ "Tamuedpms" umenu
B.JI. Hlawuna.

Ha anramniickoM fi3bIKe:

University

Kazan Federal University

Level of English proficiency

C (fluent)

Educational program and field of
the educational program for
which the applicant will be
accepted

Physical chemistry

List of research projects of the
potential supervisor
(participation/leadership)

Grant RSF 22-23-00853, Development of a methodology for
obtaining nanoscale antitumor agents for diagnostics and
theranostics/therapy based on hybrid structures with vector
phosphonium fragments. PI.

Grant RSF 21-13-00115 Luminescent complexes and
nanoparticles based on 1,3-diket-derived calixarenes. Co-PlI.
Grant RSF 22-13-00010 New paramagnetic and luminescent
paramagnetic nanoparticles doped with Mn?* and Ln®*
complexes (Ln=Gd, Tb) as contrast agents for MRI and confocal
microscopy. Co-Pl.

R&D SIGNATURE 22 with PJSC Tatneft. PI.

R&D BITUMEN 23 with Slavneft-Megionneftegaz. PI.

List of the topics offered for the
prospective scientific research

Nanoparticles based on complex compounds of rare earth
elements;

Carbon quantum dots for biovisualization;

Luminescence of nanoparticles and complex compounds;
Development of nanoscale contrast agents for MRI;
Multifunctional hybrid nanoparticles;

Luminescent thermo- and chemosensory;

Development of new catalytic systems for energy applications
(HER, OER, overall water splitting, heavy oil hydrocracking);
New materials for photocatalytic and electrocatalytic
decomposition of industrial waste.

Chemistry of Waste-to-Energy processes

3acon060x (ykasvieaemcs HanPasieHue MeXCOYHapoOOHOU Kapmbl
HAyKu, cCOomeemcmayioujee 001acmu uccie008anus, Kapma
HAayKu 0OCMYNHA NO CCbLIKE)
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Research supervisor:
Ivan I. lvanov,

Doctor/Candidate
Science/PhD (¢
OpraHu3aIuiy, B
MOJIy4YeHa CTEIIEHb)

of
yKa3aHUEeM
KOTOpOH

Supervisor’s research interests

Scientific interests

The works of R.R. Zairov are devoted to the development and
development of a new type of promising nanoplatform with
outstanding relaxometric and luminescent characteristics for use
as a new generation of paramagnetic probes and luminescent tags
for biomedical applications and sensors. The obtained research
results allowed us to expand the boundaries of classical colloidal
chemistry, and gave impetus to the use of lanthanide colloids in
modern medicine and bioanalysis. In the works of R.R. Zairov the
new morphology of the nanoparticles being developed is
characterized in detail, their properties are described, as well as
the solution of applied problems that can be divided into three
main groups: sensorics in relation to biosubstrates, cellular
markers and MRI contrast agents.

Using the developed synthetic approach, nanoparticles stable in
time under physiological conditions in the presence of proteins
and inorganic ions were obtained. Low toxicity to human blood
cells, absence of platelet coagulation and excellent functional
characteristics were shown [10.1038/srep40486. IF=4.813. Q1].
Biocompatibility of the obtained colloids and high contrast ability
in  magnetic resonance imaging have been proven
[10.1016/j.colsurfb.2017.10.070. 1F=5.785. Q1; 10.1038/s41598-
017-14409-6 . IF=4.813. Q1; 10.1016/j.colsurfa.2018.09.044.
IF=5.129. Q2; 10.1002/slct.201600223. IF=2.201. Q2]. This is a
prerequisite for the use of nanoparticles in non-invasive methods
for the diagnosis of tumor diseases.

The possibility of detecting nanogram amounts of fluoroquinolone
antibiotics in aqueous solutions has been illustrated
[10.1016/j.aca.2013.04.054. IF=6.455. Q1]. It was found that
lanthanide(l11)-based nanoparticles exhibit a stable luminescent
response to the presence of tetracyclines
[10.1016/j.colsurfa.2015.05.013. IF=5.129. Q2], catechol
derivatives, nucleotides, EDTA [10.1016/j.surfcoat.2014.11.076.
IF=4.761. Q1; 10.1039/c4nj00637b 1F=3.593. Q2]. This formed
the basis of sensorics on the above-mentioned substrates using
nanoparticles of the developed morphology.

For the first time, water-insoluble gadolinium(111) complexes with
derivatives of macrocyclic 1,3-betadiketones were obtained, and
the prospects of their use as nanoparticle positive magnetic
resonance contrast agents were proved[10.1038/srep40486.
IF=4.813. Q1]. In the works of R.R. Zairov, it was shown that the
high relaxivity of water protons in the presence of nanoparticles
based on gadolinium(l11) complexes is due to the presence of
amorphous nanotemplates. It has been shown that the layered
adsorption of polyelectrolytes provides effective stabilization of 3-
6 nanometer templates of gadolinium colloids. It was found that
the values of the water proton relaxivity measured at low fields lie
in the region of 9.2-14.5 mM-1c-1 for polystyrene sulfonate-coated
colloids, which is three to five times higher than the corresponding
indicators for commercial gadolinium contrast agents [4329.




10.1021/acs.jpcc.0c00312. IF=4.086. Q1;
10.1016/j.colsurfb.2017.10.070. IF=5.785. Q1].

The interaction of nanoparticles with human peripheral blood
lymphocytes, human laryngeal carcinoma cells (Hep-2) and rat
pheochromocytoma (PC12) was studied. Terbium-containing
colloids retain a bright green (545 nm.) emission under biological
background conditions. Penetrating through the membrane of a
cancer cell, they are localized mainly in endosomes, without
interacting with the cell nucleus. Thus, the obtained lanthanide-
based nanoparticles are able to act as cellular markers
[10.1007/s10853-019-03532-6 . IF=4.06. Q1].

Using the developed approach to the synthesis of polyelectrolyte-
stabilized nanoparticles, heterolantanoid nanoparticles based on
complex compounds of ytterbium(111) and europium(l1) with two
emission channels in the visible and infrared regions were
synthesized. A sensitizing effect of lanthanide blocks was found,
contributing to the enhancement of the luminescent signal in the
IR region due to energy transfer [10.1016/j.msec.2019.110057.
IF=8.32. Q1].

Chelated nanoparticles consisting of terbium complexes with the
betadiketone derivative calix[4]arene showed low cytotoxicity
with respect to normal Chang Liver liver cells and HeLa cells and
effective internalization into cells. A record thermal sensitivity of
the luminescent response in the field of physiological temperatures
was found. The studied systems have shown promise in terms of
use as intracellular nanothermometers during magnetothermy and
photothermal therapy [10.1038/s41598-020-77512-1 . 1F=4.813.
Q1].

Since 2021, the R.R. Zairov Group has started work in the field of
obtaining and processing energy carriers. Nanoscale materials
with improved characteristics in the reactions of cracking and
oxidation of oil, catalytic splitting of water and photocatalysis
were obtained. Thus, nickel-containing nanoparticles of various
diameters were obtained for complex oil refining processes
[10.1016/j.fuel.2021.122652, IF=7.561, Q1], uniform nanoscale
Fe203 nparticles for catalytic oxidation of heavy oils
[10.1016/j.petrol.2021.109819, 4.965, Q1]. A method has been
developed for the synthesis of g-C3N4 nanolists functionalized
with zirconium dioxide nanoparticles followed by yttrium doping
for effective photocatalytic reduction of Cr(VI) and use as
supercatalysts [10.1016/j.jenvman.2022.115120, 1F=8.626. Q1].
Recently, interesting results have been obtained on the topic of
hydrogen production using electrocatalytic splitting of water. The
research focuses on both the study of the oxygen release reaction
(on an F203/FeS heterostructured catalyst
(10.1016/j.ijhydene.2022.05.045 [IF=7.139. Q1])), and oxygen
evolution reactions (on a heterostructured CuO/CuS catalyst
[10.1016/j.ijhydene.2023.04.308]). Currently, an article on the
production of hydrogen on a rhenium cluster [IF=7.779. Q1] has
been sent to the editorial office of the International Journal of
hydrogen energy. A review article on the development of
manganese nanoparticles for MRI contrast and therapy has been
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published in the highly rated Chemical Engineering Journal
[10.1016/J.cej.2023.141640; [Q1, IF= 16.744]).

In addition to achievements in the field of fundamental research,
three patent applications for an invention have been filed jointly
with Tatneft, describing the development of new tracers and
methods for their determination in multicomponent mixtures, as
part of a joint project.

Research highlights

The group has established effective cooperation with leading
foreign scientists and research centers.

(Southwest Petroleum University, Chengdu, China, Prof. Ying
Zhou, h=60; Eskisehir Technical University, Izmir Technical
University, Turkiye, Prof. E.Acikkalp, h=28; Lulea University of
Technology, Lulea, Sweden, Prof. A.Vomiero, h=54; ICOM-CAR,
Pisa, Italy, Prof. L.Calucci, h=24; KLE Technological University,
Hubli, India, Prof. Tejraj M. Aminabhavi h=104; University of
Porto, Porto, Portugal, Prof. Eliana Maria Barbosa Souto, h=78,;
Soochow University, Suzhou, China, Prof. Qi Shao, h=59,; West
Pomeranian University of Technology, Schezin, Poland, Prof.
Ewa Mijowska, h=58); Allama Igbal Open University, Islamabad,
Pakistan, Prof. Ahmad Igbal, h=23).

An important fact is the employment and financial support of a
graduate student.

Supervisor’s specific requirements:

The desire to work in a young and ambitious scientific team,
possession of basic knowledge in chemistry and related sciences,
knowledge of the principles of physical research methods.
Scientific work experience and in-depth knowledge in similar
scientific areas are welcome

Supervisor’s main publications

Total number of publications indexed by Web of Science, Scopus,
RSCI: 65

Over the last 5 years: 38 (of which 33 Q1)

The five main publications are shown below:

Ilamb ocnoerbix ny6ﬂui<auuﬁ NOKA3aHvbl HUsJ)Mce.

1. [Q1, IF=13.1] Anna Dymerska, Bartosz Sroda, Krzysztof
Sielicki, Grzegorz Leniec, Beata Zielinska, Rustem Zairov, Renat
Nazmutdinov, Ewa Mijowska / Robust and highly efficient
electrocatalyst based on ZIF-67 and Ni2+ dimers for oxygen
evolution reaction: in situ mechanistic insight // Journal of Energy
Chemistry, 10.1016/j.jechem.2023.07.021.

2. [Q1, IF= 8.035] Anastasia N. Mikhailova, Ameen A. Al-
Muntaser, Muneer A. Suwaid, Rustem R. Zairov, Ibrahim T.
Kadhim, Richard Djimasbe, Alexey Dovzhenko, llya A. Bezkishko,
AlmazZinnatullin, Dmitrii A. Emelianov, Reimkulyeva S.
Umarkulyevna, Farit G. Vagizov, Chengdong Yuan, Mikhail A.
Varfolomeev / Ferrocene-based Ligand Catalysts for In-situ
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Hydrothermal Upgrading of Heavy Crude Oil: Synthesis and
Application Il Fuel, 2023, V.348, 128585.
10.1016/j.fuel.2023.128585.

3. [Q1, IF=16.744] Zairov R.R., Akhmadeev B.S., Fedorenko
S.V., Mustafina A.R. / Recent progress in design and surface
modification of manganese nanoparticles for MRI contrasting and
therapy // Chemical Engineering Journal. V. 459, 2023, 141640.
10.1016/j.cej.2023.141640.

4, [Q1, IF=9.221] Rustem R. Zairov, Alexey P. Dovzhenko,
Sergey N. Podyachev, Svetlana N. Sudakova, Alexey N. Masliy,
Viktor V. Syakaev, Gulnaz Sh. Gimazetdinova, Irek R. Nizameev,
Dmitry V. Lapaev, Yulia H. Budnikova, Andrey M. Kuznetsov,
Oleg G. Sinyashin, AsiyaR. Mustafina / Rational design of efficient
nanosensor for glyphosate and temperature out of terbium
complexes with 1,3-diketone calix[4]arenes // Sensors &
Actuators: B. Chemical, 350 (2022) 130845.
10.1016/j.snb.2021.130845.

5. [Q1l, IF=8.035] Ameen A. Al-Muntaser, Mikhail A.
Varfolomeev, Muneer A. Suwaid, Mujtaba M. Saleh, Richard
Djimasbe, Chengdong Yuan, Rustem R. Zairov, Jorge Ancheyta /
Effect of decalin as hydrogen-donor for in-situ upgrading of heavy
crude oil in presence of nickel-based catalyst // Fuel, 2022,
122652. 10.1016/j.fuel.2021.122652.

Results of intellectual activity
Patents

1. A method for detecting fluorescent and alcohol tracers with their
joint presence in reservoir waters during tracer inter-well studies
/ Farkhutdinov 1.Z., Kamyshnikov A.G., Beregovoy A.N., Zairov
R.R., Dovzhenko A.P. // Patent number: RU 2798683 C1 Patent
Office: Russia Year of publication: 2023 Application number:
2023105600Data of registration: 10.03.2023Date of publication:
23.06.2023 Patent holders: PJSC Tatneft named after V.D.
Shashin

Patent applications

2 patent applications have been filed jointly with V.D. Shashin
Tatneft.
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