NnoBIAOMJ/IEHHA

Npo YyTBOPEHHS Pa3oBoi CcreLianizoBaHoi BYUeHOT paju

3aknaj ocCBiTU/HayKoBa
yCcTaHoBa

1.1. NIB 3406yBaya cTyrneHs
pokTopa dinocodii

1.2. OCBITHLO-HayKOBa
nporpama, Ky 3aBepLumBs
3406yBay

1.3. Okpemi efiemMeHTHn
OCBITHbO-HAYKOBOI NMporpamu
3ab6e3neyyroTbCs iHWNM
3aKnajom BMLLOT OCBITW/
HayKOBOIO YCTaHOBOK (y TOMY
Yyncni iHo3eMH1M)

2.1. Tema guceptau,i

2.2. AHoTaujia gucepTauii

YepHiBeLbkIMii HaLioHanbHWI yHiBepcuTeT iMmeHi HOpis deabkoBmnya
(izeHTUikauinHmin kog 02071240)

1. 3po6yBau cTyneHs gokropa ¢inocodii

Munnnko BikTopis MeHHaaiiBHa

38606 Ximia (102 Ximis)

Hi

2. Anceprauisn

XimiuHi B3aemogii B cuctemi Mn2+ - S2- - ctabinizatop —po3ymMHHUK K
nepeaymMoBU CUHTE3Y HanNiBNPOBIAHNKOBUX HaHOMaTepianis

Mununko B.T. XiMiuHi B3aemogii B cuctemi Mn2+ - S2- - ctabinizaTtop -
PO3UYMHHWK AK NepeAyMOBW CUHTEe3Y HaniBMPOBiAHWNKOBUX
HaHoMaTepianis. - KBanidikaLiiHa HaykoBa npaus Ha npaBax
pykonucy.

AuncepTauis Ha 3406yTTs HAyKOBOrO CTyneHs AokTopa ¢inocodii 3a
cneuianbHicTio 102 Ximis. - YepHiBeLbKni HaLioOHaNbHWIA YHiBepCUTeT
iMeHi FOpia ®PegbkoBMYa, MiHICTEpPCTBO OCBITW | HAYKN YKpPaiHU,
YepHisy,i, 2023.

AuncepTauiiHa poboTa NpucBaYeHa A0CIAXKEHHIO NMPOLeciB XiMiYHOT
B3aeMOJji B cucteMi Mn2+ - S2- - ctabinizaTop-po3umMHHIK Ta iX BNAMBY
Ha OMNTUYHI BNACTUBOCTI, PO3Mip Ta MOP$OOrito KiHLLEBOro NPoAyKTY
HaniBNPOBIAHMKOBOIro HaHoMaTepiany MnS, MOXNBOCTI OfepPXXaHHSA
HY cipku B cucTeMi L-uncTeid - HaTpil umTpaT - Na2S Ta
3aKOHOMIPHOCTEN XiMi4YHOI B3aEMOJi B HilA.

Y nepLuomMy po3gini NpoOBOANTLCA aHani3 fiTepaTypHUX Axepen 3a
TeMO0 AncepTalinHoi poboTn. ONUCyTbCS 0COBAMNBOCTI
HaniBnNpoBiAHMKOBOro MnS Ak nepcnekTBHOro HaHomMaTepiany Ans
3aCTOCYBaHHSA B Pi3HUX rany3six Hayku i TexHiku. Po3rnagaotbca HasBHi
MEeTOAMKN NOro CUHTEe3y Ta Nepesik peyoBMH, LLIO 3aCTOCOBYIOTLCA B
AKOCTI CTabiNi3ytoumnx areHTiB 3 MeTO 0AepPXKaHHA HaHOYaCTUHOK
pi3HOro po3mipy, popmu i BnactmeocTen. JleTanbHO NPoBeAEHO Oriss
MEeTOANK CUHTE3Y 3 BUKOPUCTaHHAM 06paHunX CTabinisyroumnx areHTis L-
umcTeiHy (L-unc), HaTpil umMTpaTy (LMTPaT-ioH) Ta TiOrNiKoneBoi KUCAO0TH
(TTK). BigmiueHo Brnave ymoB cnHTe3y HY MnS, Taknx AK KOHLeHTpaLis
nonepeaHvKiB, pH cepesoBuLLa, NPUPOAA PO3YNHHKKA (BOAQ,

eTUIeHI KoL), TeMnepaTypa. 3HayHa yBara npuainaeTsca MexaHismy
B3aEMOZIi MiXX BUXIAHNMUN peYOoBNHAMW Ta 1X BIIMBY Ha ONTUYHI
XapakTepucTuKn, po3Mip Ta Mop¢dONorito OAepXXaHOoro NPoAyKTy 3
NoAanbLUVM MOTEHLMHNM 3aCTOCYBaHHAM B MeBHI ranysi
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NPOMUCNOBOCTI. MiAKPECNHOETLCA BaXIMBICTb CMiBBIAHOWEHHSA Ta
KOHL|eHTpaLlil MpeKkypCcopiB Ha LUBUAKICTbL MPOXOAXKEHHS peakLiii Ta
dOoTONOMIHECLIeHTHI BNaCTUBOCTI OAEePXKaHOro MPOAYKTY.
OnpauboBaHoO NiTepaTypHi Axepena WoAo ofep>XXaHHA HeMeTaliuHUX
HaHOYaCTUHOK CipKuW. [poaHanizoBaHoO YMOBU Ta METOANKM CUHTESY, a
TaKOX nepenik BifoMMX NMPekypcopis. BigMiueHO MOXINBICTb
Oflep>XaHHSA HAHO4YaCTUHOK CipKW PI3HOro po3Mipy Ta BAacTUBOCTEN B
3aNeXHOCTI Bif cnocoby cMHTe3y Ta 0bpaHMX NonepesHuKiB. BigMiueHo
nepcnekTmUBY JOCIAXEHHS 0B6PaHOro 06'eKTy Ta MOX/INBOCTI ANS
LUINPOKOro 3aCTOCYBaHHS.

Y ApYyroMy po3gini onncyoTbCa MeTOANKN NPOBeAeHX
ekcnepuMeHTanbHUX AOCNISKEeHb BUKOPUCTaHI y AMcepTaLiiiHiii poborTi
Ans cnHTesy HY MnS, y BogHOMY Ta eTUJIEHTN1IKOJIEBOMY PO3UMHHMKAEX.
HaBejeHi MeTOAMNKN CUHTe3Y AN AOCNIAXKEeHHSA npoLeciB
KOMMJIEKCOYTBOPEHHS MiXX KaTioHOM Mn2+ Ta o6bpaHuMu niraHgamum L-
umcreiHom, TTK Ta UMTPaT-ioHOM 3 BUKOPUCTAHHAM MeTOoAy
i3oMonApHUX cepiit (MeTod OCTpOMUMCNEHCHKOro-/x06a) Ta 3a pi3Horo
pH. OnncaHo meToanKn ANA JOCNiAXKeHHS BNAVBY pH cepeaoBuLLa,
BMIiCTy MonepejHUuKiB, MpUpoAn cTabinizatopa, TemnepaTtypHoi
06p06KK, Ha ONTUYHI BAACTUBOCTI, po3mip Ta Mopdonorito H4Y MnS.
OnwncaHa po3pobrieHa ANCePTaHTOM METOANKA AN CUHTE3Y
HaHOYaCTUHOK CipKM Y BOAHOMY PO34MHI. [lojaHO MeToANKN
BUKOPUWCTaHI 419 JOCNISKEHHS BIINBY TeMNepaTypu CUHTesYy,
NicNACMHTE30BOT TEPMOOHBPO6KM, CKady CUCTEMU Ta KOHLeHTpau,ii
KMCHIO B cUCTeMi Ha po3mipu, GopMy Ta GOTONOMIHECLEHTHI
B/IACTVBOCTI OfeP>XaHNX HaHOUYACTUHOK CipKW.

TpeTili po3ain NpUcBsAYEeHO ONKCy Ta O6roBOPEHHID pesybTaTiB,
ofepXaHWnX Mig Yac AocnigkeHHs XiMiuHOI B3aeMogii B cnctemi MnCl2 -
Na2S - ctabinizatop - po3umHHMK. ONKCaHo i NpoaHani3oBaHoO
npovuecy, Aki BiAbyBatoTbCA B CMCTEMi Ta XapakTepHi BNaCTUBOCTI
ofep>KaHWX MPOAYKTIB.

JeTanbHO BUBYEHO BMN/VB BMICTY Npekypcopis Ta pH cepegosuLLla Ha
XapakTep B3aEMOIi B 3-KOMMNOHEeHTHIn cnctemi MnCl2 - Na2s -
cTabinizatop (L-uucTeiH, Tiornikonesa KMCA0Ta, HATPIM LMTPaT).
BctaHoBneHo ymoBuM yTBOpeHHs HY MnS, ctabinisoBaHumXx ix
MoneKynamMm Ta oLiHeHO MeXy cTabinisytodol Aii L-uncTeiny npu
36iNbLUeHHI BMICTY KpmucTan-¢popMyoumnx HoHis ((Mn2+] = 7,5 10-3 M).
OuiHeHa MOXNMBICTb YTBOPEHHS Pi3HNX 3a NPUPOAOHD NPOAYKTIB
peakuii B 3anexHocTi Big pH cepesoBuLa, 3okpema Mn(OH)2.
BuaBneHo wWo nyxHe cepegosuLle npu cnHTesi HY MnS cTabinizoBaHmx
PO3UMHIB.

3 BMKOPUCTaHHAM MeTOoAy i30MONAPHUX Cepili NpoBeAeHO AOCAIAKEHHS
B33aEMO3B'A3KY CKNaA-BNaCTUBICTb A5 BOAHWX PO3UNHIB CyMillleli oHiB
MaHrany(ll) Ta noTeHUiMHWX niraHAiB L-UMCTeiHy, TIOrnikonesoi KNCI0Tr
Ta UMTPAT-iOHIB Npu 3HaYeHHSAX pH, 6113bkunx 4o biopeneBaHTHUX (7,6
+5,5). CymapHUMin BMICT KOMM1eKCoyTBOproBaya (K.y.) Ta niraHais (L)
cknagas 0,02 ta 0,05 M y cymiax 3 MOMISPHYIM CMiBBiAHOLLEHHSAM
[K.y.]:[L]Big 9:1 fo 1:9. KOHTPOAb 3a 3MiHaMW Y peakUuiiHiin cnctemi
NPOBOAVAN LLIXOM BUMIPHOBaHHA abCopbLiiHMX CNeKTPIB i CnekTpiB
doTontomiHecueHLji Ta pH posunHiB.

BrBUeHHA pe3ynbTaTiB ogepXXaHUX ONTUYHUX LOCNIAKEHDb AAE
MOX/IMBICTb MPUMNYCTUTK, LLO BCi 06paHi MacByOYi areHTV yTBOPHOHTb
HeCTiKi KOMMaeKcn 3 noHaMm MaHraHy, Lo A03BOSISE
BVKOPWUCTOBYBATU iX 4151 KIHETUYHOIO KOHTPOIO CUHTe3y HY MnS
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OCafpKeHHsM i3 cynbdigis.

O6pobka faHMX abcopbUirHNX CMeKTPIB PO3UMHIB OHIB MaHraHy (l1) 3
Tionamum L-umcTeiHoM i TiornikosieBor KUCI0TOR 38 MeTOL0M
i30MONIAPHIUX Cepill MoKa3ana BiACYTHICTb OAHOIO YiTKOro MakCMMyMy
Ha 3aN1eXHOCTSAX ONTUYHA NYCTUHA — CKNaZ, Lo MOXe ByTN HaciAKOM
Avcouiayii Ta HeCTabiNbHOCTI MOXNBUX KOMMJIEKCIB abo CBIAUNTL Mpo
YTBOPEHHS KiJIbKOX ManocTabinbHNX KOMMAEKCIB NP HAABULLIKY K.Y.,
Lo Bi4MOBIAa€ niTepaTypHUM JaHUM.

HaToMmicTb Ha cnekTpax cymillein 3 uuTpaT-ioHaMu 3'ABNAETLCA HOBA Y
MOPIBHAHHI 3i CNEKTPOM LINTPAT-iOHIB CMYra, iIHTEHCUBHICTb AKOT 3
4YaCoOM 3pOCTaE. Ha KpMBKMX 3aneXHOCTel iIHTEHCUBHOCTI MOMIMHAHHS 3a
CTanoi JOBXUHU XBWUJIi BUABAEHO YIiTKNIM NiK, MONOXEHHS SKOro y cepii
6ibLU KOHLIEHTPOBaHWX PO3YMHIB BiANOBIAAE cknagy 2:3. Y cepii
poO3BefeHVX PO3YMHIB 3HAaUEHHS CK/1aZy 3MIHIOETbCS Bif 6113bKOMo A0
eKBIMOMIAPHOTO A0 CKNagy i3 cniBBigHoOWeHHAM [K.y.] : [L] = 2:3. Apend
NOMOXEHHS MaKCUMYMY Ha i30MONIAPHINA KPUBIA Yy CUCTEMI MaHTaH-
LMTPaT 3 YaCOM MOXEe BKa3yBaTu TaKOX Ha 3MiHY YacCTK1 KOMIMIEKCiB
pi3HOro ckiagy. 3po67eHo BUCHOBOK MPO 3HAYHO MOBI/IbHILLNA NpoLiec
B3aeMogii MOHiB MaHraHy (Il) 3 Tionamu, HixX i3 uuTpaT-ioHamu.
MeToA0M i30MONAPHUX Cepiil BCTAHOBNEHO, LLIO B AOCAIAKYBaHUX
ymMoBax (3a cniBsigHoweHb Mn2+: JliraHg = 1:9 Ta 9:1) He yTBOPHOIOTLCA
CTiViKi KOMMIEKCHI CMONYKMW.

BcTtaHoBNEHO, L0 3pOCTaHHA KOOPAMHALINHOIO YnMcna A0CNigKyBaHUX
CTabiNi3yroumx areHTiB 3 2 40 6 He BMNAMBAE Ha BUMSS CNeKTPanbHNX
KPUBWX MOMIMHAHHA NPWY chiBBigHOWeHHi [Mn2+]: [S2-] = 1:1, ane 3a
CNiBBiAHOLWEHHS KOMMNOHEHTIB cucteMn [Mn2+]: [S2-] = 1:2, BigMiIYEHO
NOMITHUIA CMeKTPanbHUN 3CyB Y JOBrOXBUALOBY 061aCTb, L0
NiATBEPAKYE AOMIHYHOUNIA BB KOHLEHTpaLii aHioHy S2- Ha
LWBUAKICTb 3apOAKOYTBOPeHHS Ta picT HY MnS. Mpwu 36inbLUeHHi
KOHLIeHTpaL,i MOHiB MaHraHy Ta cynb¢ig-ioHis 3 0,005M go 0,05M
He3BaXxaruu Ha 36epexeHHs cniBeigHOWeHHA MnS : ctabinisatop,
BiZIOYBAETLCA LWBMAKA KOArynaLis YaCTUHOK | BUMagaHHSA poXeBoro
ocagy MnS. Taknii epekT NOACHIOETLCA HEeCTabIIbHICTHO KOMMIEKCIB
MaHraHy 3i cTabinisyrourMm areHTamu.

Ha ctagii ytBopeHHs komnnekcy [Mn(Ligand)n]n+ 3a pH = 9 i3 SH-
BMiCHUMU CTabinizaTopamu, Ha BiAMIHY BiZ LIMTPATIB, CNOCTepiraeTbCs
nosiBa HOBWX MiKiB Y CreKTpax MorIHaHHA 3a A0BXUH 320 HM (ans L-
umc ) i 295 Hm (gna TrK), wo moxke 6yTn NiATBEPAXKEHHSAM YTBOPEHHS
Bi4MOBIAHMX KOMMIEKCIB. AHaNI3 CreKkTPiB NOrMMHAHHSA NMPOAYKTIB
B3aeMOZji 3 cynbdig-ioHaMu 3a pisHUX pH CBIAYNTb, O 3aBAAKN Manii
CTiiKOCTi KOMNeKciB, ebekTVBHI pagiycn ogepxXaHux HY MnS
ctabinizoBaHmx L-umc i TTK npakTMyHo ogHakoBi (3-5 Hm), a
CTabinizoBaHMX LNTPAT-IOHOM MeHLUi (2-3 HM).

BcTaHOBNEHO LLO CHTE3 HaHOYaCTUHOK MNS B eTuneHrikoi 3a
TemnepaTtypu noHag 353 K cnpuse ytBopeHH0 HY MnS 3 He3HauHUM
pO3KMAOM 3a PO3MipoM Ta BUCOKUMK PJT BnacTnsoctamuy. CXoXoro
edeKkTy MOXHa AOCArTM NiCISCUHTE30BOK TEPMOO6PO6KOIO 3a
Temnepatyp = 373 K ana H4 MnS cnHTEe30BaHMX 3a HUXKUYNX
Temnepatyp. CMHTE3 B eTUAEHINIKOAI MIATBEPAKYE NO3UTUBHUIA BMNINB
TepMo0obpobKM 3a Temnepatyp noHag 353 K Ha toMiHeCLeHTHI
BnactmsocTi HY MnS.

YeTBepTuid po34in NpUCBAYEHO OMMUCY Ta O6roBOPEHHIO Pe3y/bTaTis,
OZepXKaHuX Nif Yac CMHTe3y HaHOYaCTUHOK Cipku. [poBeaeHo
[OCNIAKEHHSA 3aKOHOMIPHOCTEM XiMiYHOT B3aeMOoZii y cncTemi L-unctein
- HaTpil unTpaT - Na2s.
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2.3. Knto4oBi cnoBa guceprauii

2.4. lMocnnaHHs, 3a aKim
PO3MiLLEeHO TeKCT AncepTaLil

MNMoKa3aHo, L0 B 3aJIeXXHOCTI Bif CKNagy CMCTeMM XiMiYHa B3aEMOZisA MiX
KOMMOHEeHTaM BifOYBa€ETLCA MO-Pi3HOMY i TIIBKN HaABHICTb YCiX
KOMMOHEHTIB 3abe3rneuye yTBOPEHHS JIloMiHecLeHTHUX HY cipku.
CnHTe30BaHi HY cipkn cTabinbHi NPpOTAroM LWoOHaNMeHLLe cemMu MicsLiB
Ta BOJIOAiI0Tb XopoLnMm PJT BaCTUBOCTAMM 3 KEPOBAHUM
BUMPOMIHIOBaHHSAM, LLIO 3a/1eXNTb Bif eHeprii 36yakeHHs. 3MiHa
[OBXUHN XBUNi 36yaxeHHS Big 300 0 405 HM Npr3BOAUTL A0
b6aTtoxpomHoro 3cyBy niky ®J1 Big 388 1o 515 HM. Tepmoobpobka (TO)
NPOTATrOM 8 rof CrpusAe CYTTEBOMY 3POCTaHHIO iIHTEHCUBHOCTI ®J1
ofepxaHunx HY cipkn. @opma HY € kBazichepuryHoto 3 posmipom 10-20
HM nicnsa 4 rog cMHTe3y, ane nNpu 36inbLieHHi byacy TO o 8 rog
BiAbyBaEeTLCA 36inbLUeHHA po3mipy HY a0 15-45 HM 3 MOMITHOO
TeHAeHUi€ J0 06'eqHaHHA B A0Bri NaHLIOMN 3 MAPOAMHAMIYHAM
aiametpom 72110 HM.

Cknag KOMMOHEHTIB CUCTEMIW BMMBAE HA ONTUYHI BIaCTUBOCTI
ogepxaHunx HY cipkun. 36inbLUeHHSA KOHLeHTpaL,ii L-uncTeiny y
NOTPINHIN CUCTEMi CNPUSE 3POCTaHHIO IHTEHCUMBHOCTI MOMIMHAHHS 33
AOBXUHW XBWAi 300 HM, iKY NOB'A3YHOTE 3 MPUCYTHICTHO Nonicynb¢ia-
iOHIB B pO34MHi 3 MOJaNbLUMM iX OKUCHEHHSM o HY cipku. HaToMicTe,
36iNblUeHHA KOHLeHTpaLi HaTpin cynboigy y AocnigxyBaHin cncremi L-
LMCTeiH - HaTpin umTpaT - Na2S, KpiM HasBHOCTI NiKiB B
KOPOTKOXBWABLOBIN 061aCTi, CNPUSIE MOSBI MAaKCMMYMIB MOrAMHaHHSA B
[AOBroxXBUAbOBIN 061acTi cnekTpy B gianasoHi 300 - 700 HM.
3abe3neyeHHs CUCTEMU JOCTAaTHBOK KOHLIEHTPALLIEID KNCHIO €
HeOobXiZAHO YMOBOIO A5 ofepaHHS HY cipkn 3 xopowummm dJ
BNaCTUBOCTAMM. pu LbOMY € HEBAXXNVBUM 06paHUIA CNOCI6 CMHTE3Y,
AKLLO BiH A€ MOXNUBICTb JOTPUMYBATUCSA LIiEI BAMOT .

KOMMJIeKCU MaHraHy, niraHAw, Tiornikonesa KMCNoTa, LMTPaT, CNekTpu
MOrMHAHHSA, HAHOYACTUHKK, MaHraH (ll) cynbdis, cMHTE3, afCcopbLUirHI
cnekTpu, doTonroMiHecUeHLis, BNAMB pH, HAHOYACTUHKW CipKK, HaTPil
cynbdig, L-unctein, cnektpm GoTontoMiHecLeHLii

https://archer.chnu.edu.ua’/handle/123456789/7428

2.5. Ny6nikayii 3g06yBaya, 3apaxoBaHi A5 3aXNCTY

Mununko B.T., Kpynko O.B. Ta WWep6ak J1.MN. ONTUYHI BAACTUBOCTI BOAHWX PO3YMHIB KOMMAEKCiB MaHraHy
(I1) 3 L-LmncTeiHom, Tiornikonesoro KMCAOTOK Ta LMTPaT-ioHOM. HaykoBWii BiCHUK YepHiBeLbKoro
HauioHanbHoro yHiBepcutety. Ximis. 2019. Ne 818. C. 42-51.

Pik

KntoyoBi choBa

DOI
OZHOOCIBHe aBTOPCTBO

MicTuTb Aep>kaBHY
TAEMHULEO / CNYyX60BY
iHpopMmaLito

NocmnaHHA

2019

KOMMJIEKCU MaHraHy, NiraHaun, L -uncTein, Tiornikonesa KNCIOTa,
LMTPaT-ioOH, CNeKTpY NOrnnHaHHA, $oToNOMIHEeCLeHLs

10.31861/chem-2019-818-06
Hi

Hi

https://journals.chnu.edu.ua/index.php/chemistry/article/view/110

Mununnko B.T., ®ouyk .M. B3aemogis KoMnoHeHTiB y cnctemi MNCl2-Na2S-L-uucTeiH. BicHuK JIeBiBCbKOro
yHiBepcuTety. Cepis xiMiuHa. 2022, Ne 63. C. 63-73.
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Pik

KntoyoBi choBa

DOl
OZHOOCIbHe aBTOPCTBO

MicTuTb Aep>kaBHY
TAaEMHULEO / CYyX60BY
iHpopMmaLito

NocmnaHHA

2022

HaHOYaCTUHKW, MaHraH (Il) cynbdia, cnHTe3, agcopbuiliHi cnekTpuy,
doTonromiHecueHujs, Bnane pH

10.30970/vch.6301.063
Hi

Hi

http://publications.Inu.edu.ua/bulletins/index.php/chemisrty/article/
view/11518

Pylypko V., Krupko O., Fochuk P. Influence of various capping agents on optical properties and stability of
MnS nanoparticles. Physics and Chemistry of Solid State. 2022. 23(4). P. 678-685. (Scopus).

Pik

KntouyoBi choBa

DOI
OZHOOCiIbHe aBTOPCTBO

MicTTb fepxxaBHY
TAEMHULIO / CYK60BY
iHpopmaLiito

[NMocmnaHHA

2022

absorbance spectra, Atomic Force Microscopy, citrate-ions, Energy
Dispersive X-ray analysis, L-cysteine, manganese (Il) sulphide,
nanoparticles, synthesis, thioglicolic acid

10.15330/pcss.23.4.678-685
Hi

Hi

https://www.scopus.com/record/display.uri?eid=2-
s2.0-85145558412&origin=resultslist&sort=plf-
f&src=s&st1=Influence+of+various+capping+agents+on+optical+prope
rties+and+stability+of+MnS+nanoparticles&sid=085b59ec01f0487418f
bd4e9248f9fbf&sot=b&sdt=b&s|=99&s=TITLE%28Influence+of+various+c
apping+agents+on+optical+properties+and+stability+of+MnS+nanopar
ticles%29&relpos=0&citeCnt=0&searchTerm=

Pylypko V.G. and Fochuk P.M. Obtaining of Luminescent Sulfur Nanoparticles in the L-Cysteine-Citrate-
Sodium Sulfide System. Theoretical and Experimental Chemistry. 2023. 59(2). P. 120-125. (Scopus) (Q3 -
https://www.scimagojr.com/journalsearch.php?q=21969&tip=sid&clean=0)

Pik

KntouoBi choBa

DOl
OZHOOCiIbHe aBTOPCTBO

MicTUTb fepxaBHy
TAEMHULIO / CNYX60BY
iHpopMmaLiro

[NMocmnaHHA

2023

citrate, L-cysteine, photoluminescence spectra, sodium sulfide, sulfur
nanoparticl

10.1007/s11237-023-09771-8
Hi

Hi

https://www.scopus.com/record/display.uri?eid=2-
$2.0-85166212515&origin=resultslist&sort=plf-
f&src=s&sid=67fad68b171e44e7e0d4c64470e73489&sot=b&sdt=b&s=TlI
TLE%280btaining+of++Luminescent+Sulfur+Nanoparticles+in+the+L-
Cysteine%E2%80%93Citrate%E2%80%93Sodium+Sulfide+System%29&sl|
=101&sessionSearchld=67fad68b171e44e7e0d4c64470e73489

3. 3axuct

CropiHka 53 11


http://publications.lnu.edu.ua/bulletins/index.php/chemisrty/article/view/11518
http://publications.lnu.edu.ua/bulletins/index.php/chemisrty/article/view/11518
http://publications.lnu.edu.ua/bulletins/index.php/chemisrty/article/view/11518
http://publications.lnu.edu.ua/bulletins/index.php/chemisrty/article/view/11518
http://publications.lnu.edu.ua/bulletins/index.php/chemisrty/article/view/11518
http://publications.lnu.edu.ua/bulletins/index.php/chemisrty/article/view/11518
http://publications.lnu.edu.ua/bulletins/index.php/chemisrty/article/view/11518
https://www.scopus.com/record/display.uri?eid=2-s2.0-85145558412&origin=resultslist&sort=plf-f&src=s&st1=Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles&sid=085b59ec01f0487418fbd4e9248f9fbf&sot=b&sdt=b&sl=99&s=TITLE%28Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles%29&relpos=0&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85145558412&origin=resultslist&sort=plf-f&src=s&st1=Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles&sid=085b59ec01f0487418fbd4e9248f9fbf&sot=b&sdt=b&sl=99&s=TITLE%28Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles%29&relpos=0&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85145558412&origin=resultslist&sort=plf-f&src=s&st1=Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles&sid=085b59ec01f0487418fbd4e9248f9fbf&sot=b&sdt=b&sl=99&s=TITLE%28Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles%29&relpos=0&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85145558412&origin=resultslist&sort=plf-f&src=s&st1=Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles&sid=085b59ec01f0487418fbd4e9248f9fbf&sot=b&sdt=b&sl=99&s=TITLE%28Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles%29&relpos=0&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85145558412&origin=resultslist&sort=plf-f&src=s&st1=Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles&sid=085b59ec01f0487418fbd4e9248f9fbf&sot=b&sdt=b&sl=99&s=TITLE%28Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles%29&relpos=0&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85145558412&origin=resultslist&sort=plf-f&src=s&st1=Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles&sid=085b59ec01f0487418fbd4e9248f9fbf&sot=b&sdt=b&sl=99&s=TITLE%28Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles%29&relpos=0&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85145558412&origin=resultslist&sort=plf-f&src=s&st1=Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles&sid=085b59ec01f0487418fbd4e9248f9fbf&sot=b&sdt=b&sl=99&s=TITLE%28Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles%29&relpos=0&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85145558412&origin=resultslist&sort=plf-f&src=s&st1=Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles&sid=085b59ec01f0487418fbd4e9248f9fbf&sot=b&sdt=b&sl=99&s=TITLE%28Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles%29&relpos=0&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85145558412&origin=resultslist&sort=plf-f&src=s&st1=Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles&sid=085b59ec01f0487418fbd4e9248f9fbf&sot=b&sdt=b&sl=99&s=TITLE%28Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles%29&relpos=0&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85145558412&origin=resultslist&sort=plf-f&src=s&st1=Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles&sid=085b59ec01f0487418fbd4e9248f9fbf&sot=b&sdt=b&sl=99&s=TITLE%28Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles%29&relpos=0&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85145558412&origin=resultslist&sort=plf-f&src=s&st1=Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles&sid=085b59ec01f0487418fbd4e9248f9fbf&sot=b&sdt=b&sl=99&s=TITLE%28Influence+of+various+capping+agents+on+optical+properties+and+stability+of+MnS+nanoparticles%29&relpos=0&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85166212515&origin=resultslist&sort=plf-f&src=s&sid=67fad68b171e44e7e0d4c64470e73489&sot=b&sdt=b&s=TITLE%28Obtaining+of++Luminescent+Sulfur+Nanoparticles+in+the+L-Cysteine%E2%80%93Citrate%E2%80%93Sodium+Sulfide+System%29&sl=101&sessionSearchId=67fad68b171e44e7e0d4c64470e73489
https://www.scopus.com/record/display.uri?eid=2-s2.0-85166212515&origin=resultslist&sort=plf-f&src=s&sid=67fad68b171e44e7e0d4c64470e73489&sot=b&sdt=b&s=TITLE%28Obtaining+of++Luminescent+Sulfur+Nanoparticles+in+the+L-Cysteine%E2%80%93Citrate%E2%80%93Sodium+Sulfide+System%29&sl=101&sessionSearchId=67fad68b171e44e7e0d4c64470e73489
https://www.scopus.com/record/display.uri?eid=2-s2.0-85166212515&origin=resultslist&sort=plf-f&src=s&sid=67fad68b171e44e7e0d4c64470e73489&sot=b&sdt=b&s=TITLE%28Obtaining+of++Luminescent+Sulfur+Nanoparticles+in+the+L-Cysteine%E2%80%93Citrate%E2%80%93Sodium+Sulfide+System%29&sl=101&sessionSearchId=67fad68b171e44e7e0d4c64470e73489
https://www.scopus.com/record/display.uri?eid=2-s2.0-85166212515&origin=resultslist&sort=plf-f&src=s&sid=67fad68b171e44e7e0d4c64470e73489&sot=b&sdt=b&s=TITLE%28Obtaining+of++Luminescent+Sulfur+Nanoparticles+in+the+L-Cysteine%E2%80%93Citrate%E2%80%93Sodium+Sulfide+System%29&sl=101&sessionSearchId=67fad68b171e44e7e0d4c64470e73489
https://www.scopus.com/record/display.uri?eid=2-s2.0-85166212515&origin=resultslist&sort=plf-f&src=s&sid=67fad68b171e44e7e0d4c64470e73489&sot=b&sdt=b&s=TITLE%28Obtaining+of++Luminescent+Sulfur+Nanoparticles+in+the+L-Cysteine%E2%80%93Citrate%E2%80%93Sodium+Sulfide+System%29&sl=101&sessionSearchId=67fad68b171e44e7e0d4c64470e73489
https://www.scopus.com/record/display.uri?eid=2-s2.0-85166212515&origin=resultslist&sort=plf-f&src=s&sid=67fad68b171e44e7e0d4c64470e73489&sot=b&sdt=b&s=TITLE%28Obtaining+of++Luminescent+Sulfur+Nanoparticles+in+the+L-Cysteine%E2%80%93Citrate%E2%80%93Sodium+Sulfide+System%29&sl=101&sessionSearchId=67fad68b171e44e7e0d4c64470e73489
https://www.scopus.com/record/display.uri?eid=2-s2.0-85166212515&origin=resultslist&sort=plf-f&src=s&sid=67fad68b171e44e7e0d4c64470e73489&sot=b&sdt=b&s=TITLE%28Obtaining+of++Luminescent+Sulfur+Nanoparticles+in+the+L-Cysteine%E2%80%93Citrate%E2%80%93Sodium+Sulfide+System%29&sl=101&sessionSearchId=67fad68b171e44e7e0d4c64470e73489
https://www.scopus.com/record/display.uri?eid=2-s2.0-85166212515&origin=resultslist&sort=plf-f&src=s&sid=67fad68b171e44e7e0d4c64470e73489&sot=b&sdt=b&s=TITLE%28Obtaining+of++Luminescent+Sulfur+Nanoparticles+in+the+L-Cysteine%E2%80%93Citrate%E2%80%93Sodium+Sulfide+System%29&sl=101&sessionSearchId=67fad68b171e44e7e0d4c64470e73489
https://www.scopus.com/record/display.uri?eid=2-s2.0-85166212515&origin=resultslist&sort=plf-f&src=s&sid=67fad68b171e44e7e0d4c64470e73489&sot=b&sdt=b&s=TITLE%28Obtaining+of++Luminescent+Sulfur+Nanoparticles+in+the+L-Cysteine%E2%80%93Citrate%E2%80%93Sodium+Sulfide+System%29&sl=101&sessionSearchId=67fad68b171e44e7e0d4c64470e73489
https://www.scopus.com/record/display.uri?eid=2-s2.0-85166212515&origin=resultslist&sort=plf-f&src=s&sid=67fad68b171e44e7e0d4c64470e73489&sot=b&sdt=b&s=TITLE%28Obtaining+of++Luminescent+Sulfur+Nanoparticles+in+the+L-Cysteine%E2%80%93Citrate%E2%80%93Sodium+Sulfide+System%29&sl=101&sessionSearchId=67fad68b171e44e7e0d4c64470e73489
https://www.scopus.com/record/display.uri?eid=2-s2.0-85166212515&origin=resultslist&sort=plf-f&src=s&sid=67fad68b171e44e7e0d4c64470e73489&sot=b&sdt=b&s=TITLE%28Obtaining+of++Luminescent+Sulfur+Nanoparticles+in+the+L-Cysteine%E2%80%93Citrate%E2%80%93Sodium+Sulfide+System%29&sl=101&sessionSearchId=67fad68b171e44e7e0d4c64470e73489

3.1. MNocnnaHHs, 3a AKUM https://www.youtube.com/channel/UC7PNEvK5g8CET3dTxA-x0yQ
34iCHIOBAaTUMETbCS OHNAWH-
TPaHCAALIA 3aXUCTY

4. Pa3oBa paga

4.1. flata piweHHa BueHoi 25.09.2023

pajv Npo yTBOPEHHS pa3oBol

paau

lonoea pasoeoi padu

nib 3eHkoBa Knasgaisa HOpiiBHa

Micue poboTtu YepHiBeLbKMiA HaLioHaNbHWI yYHiBepcuTeT iMeHi HOpia deabkoBmnYa
Mocasa npodecop (OcHOBHe MicLie pob0oTK)

®akynbTeT abo iHWniA HaB4yanbHO-HayKOBUIN IHCTUTYT $i3NKO-TEXHIYHUX Ta KOMM'HOTEPHUX
CTPYKTYPHUI Nigpo34in HayK

HaykoBuii cTyniHb JokTop Hayk, 01.04.05 OnTuKa, nasepHa diznka

[laTta oTprMaHH4a gunaoma -
pokTopa dinocodii (kaHamzaTa
HayK)

ORCID 0000-0002-9108-8591

My6aikayii 30 memamukoro ducepmayii

Maksimyak P.P., Zenkova C.Y., Tkachuk V.M. Carbon nanoparticles. Production, properties, perspectives of
use [Byrneviesi HAaHOYaCTUHKW. BUroToBAEeHHS, BNaCTMBOCTI, NepcrnekTuBm BukopuctaHHsa]. Physics and
Chemistry of Solid State. 2020. Vol. 21, Is. 1. P. 13- 18. (Scopus)

Pik 2020

Kntouosi cnosa absorption, graphene nanoparticles, uminescence, speckle field
DOI 10.15330/pcss.21.1.13-18

OZHOOCIbHe aBTOPCTBO Hi

MicTUTb Aep>KaBHY Hi

TAEMHULIO / CIYXK60BY

iHpopmaLiito

MocnnaHHA https://www.scopus.com/record/display.uri?eid=2-

s2.0-850845209608&o0rigin=resultslist&sort=plf-f

Angelsky O.V., Zenkova C.Y., Ivansky, D.l., Tkachuk V. M., Zheng J.U.N. Carbon nanoparticles for study
complex optical fields. Journal of Optoelectronics and Advanced Materials. 2021. Vol. 23, Is. 5-6. P. 209 -
215.1SSN 14544164 (Scopus).

Pik 2021

Kntouosi cnosa carbon nanoparticle, Hilbert transform, optical singularity, speckle-field
DOl -

OZHOOCIbHe aBTOPCTBO Hi

MicTuTb Aep>kaBHY Hi

TAaEMHULIO / CNyX60BY

iHpopMmaLito

CtopiHka 63 11


https://www.scopus.com/record/display.uri?eid=2-s2.0-85084520960&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85084520960&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85084520960&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85084520960&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85084520960&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85084520960&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85084520960&origin=resultslist&sort=plf-f

MocnnaHHA https://www.scopus.com/record/display.uri?eid=2-
s2.0-85119212708&origin=resultslist&sort=plf-f

Angelsky Oleg V., Zenkova Claudia Y.U., Hanson Steen G., lvansky D.l., Tkachuk V.M., Zheng And J.U.N.
Random object optical field diagnostics by using carbon nanoparticles. Optics Express. 2021. Vol. 29, Is. 2.
P.916 - 928. (Scopus) (Q 1 - https://www.scimagojr.com/journalsearch.php?q=12862&tip=sid&clean=0)

Pik 2021

Kntouosi cnosa absorption spectroscopy, carbon, diffraction, hydrothermal synthesis,
luminescence, mathematical transformations, nanoparticles, optical
properties, particle size, particle size analysis, restoration, speckle, urea

DOI 10.1364/0E.411118

OZHOOCiIbHe aBTOPCTBO Hi

MicTUTb Aep>KaBHY Hi

TAEMHULIO / CNYyX60BY

iHpopMmaLiro

MocnnaHHA https://www.scopus.com/record/display.uri?eid=2-

$2.0-85099138551&origin=resultslist&sort=plf-
f&src=s&st1=Random+object+optical+field+diagnostics+by+using+ca
rbon+nanoparticles&sid=1fbd8466cf14660f295d33be7a5abe18&sot=b&s
dt=b&s|=76&s=TITLE%28Random+object+optical+field+diagnostics+by
+using+carbon+nanoparticles%29&relpos=0&citeCnt=6&searchTerm=

PeyeH3eHm

ni6 Bopyk Cepriia AMNTpOBMY

Micue poboTu YepHiseubKMin HaLioHaNbHWI YHiBepcUTeT iMeHi HOpia deabkoBmnYa
Mocapa poueHT (OcHOBHe micLe po6oTi)

®akynbTeT abo iHWWNA HaB4yanbHO-HayKOBUIA IHCTUTYT Bionorii, ximii Ta biopecypcis
CTPYKTYPHUIA Nigpo34in

HaykoBuii cTyniHb JokTop Hayk, 21.06.01 ExkonoriyHa 6e3neka

JaTta oTprMaHHS Annaoma -
fokTopa dinocodii (kaHaMAaTa
HayK)

ORCID 0000-0001-9087-8199

My6aikayii 30 memamukoro ducepmayii

Kapush O.A., Dzhagan V.M., Mazur N.V., Havryliuk, Ye.O., Karnaukhov A., Redko R.A., Budzulyak S.I., Boruk
S., Babichuk I.S., Danylenko M.I., Yukhymchuk V.0. Raman study of colloidal Cu2ZnSnS4 nanocrystals
obtained by “green” synthesis modified by seed nanocrystals or extra cations in the solution. Heliyon.
2023.Vol. 9, Is. 5. P. 1 -9 (Scopus) (Q1 -https://www.scimagojr.com/journalsearch.php?
g=21100411756&tip=sid&clean=0)

Pik 2023

Kntouosi cnosa colloidal synthesis, Cu2ZnSnS4, phonons, raman spectra,
semiconductor nanocrystals

DOI 10.1016/j.heliyon.2023.e16037

OZHOOCiIbHe aBTOPCTBO Hi

MicTUTb Aep>KaBHY Hi

TaEMHULO / cy>X60BYy

CropiHka 73 11


https://www.scopus.com/record/display.uri?eid=2-s2.0-85119212708&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85119212708&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85119212708&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85119212708&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85119212708&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85119212708&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85119212708&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099138551&origin=resultslist&sort=plf-f&src=s&st1=Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles&sid=1fbd8466cf14660f295d33be7a5abe18&sot=b&sdt=b&sl=76&s=TITLE%28Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles%29&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099138551&origin=resultslist&sort=plf-f&src=s&st1=Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles&sid=1fbd8466cf14660f295d33be7a5abe18&sot=b&sdt=b&sl=76&s=TITLE%28Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles%29&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099138551&origin=resultslist&sort=plf-f&src=s&st1=Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles&sid=1fbd8466cf14660f295d33be7a5abe18&sot=b&sdt=b&sl=76&s=TITLE%28Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles%29&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099138551&origin=resultslist&sort=plf-f&src=s&st1=Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles&sid=1fbd8466cf14660f295d33be7a5abe18&sot=b&sdt=b&sl=76&s=TITLE%28Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles%29&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099138551&origin=resultslist&sort=plf-f&src=s&st1=Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles&sid=1fbd8466cf14660f295d33be7a5abe18&sot=b&sdt=b&sl=76&s=TITLE%28Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles%29&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099138551&origin=resultslist&sort=plf-f&src=s&st1=Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles&sid=1fbd8466cf14660f295d33be7a5abe18&sot=b&sdt=b&sl=76&s=TITLE%28Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles%29&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099138551&origin=resultslist&sort=plf-f&src=s&st1=Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles&sid=1fbd8466cf14660f295d33be7a5abe18&sot=b&sdt=b&sl=76&s=TITLE%28Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles%29&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099138551&origin=resultslist&sort=plf-f&src=s&st1=Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles&sid=1fbd8466cf14660f295d33be7a5abe18&sot=b&sdt=b&sl=76&s=TITLE%28Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles%29&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099138551&origin=resultslist&sort=plf-f&src=s&st1=Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles&sid=1fbd8466cf14660f295d33be7a5abe18&sot=b&sdt=b&sl=76&s=TITLE%28Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles%29&relpos=0&citeCnt=6&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85099138551&origin=resultslist&sort=plf-f&src=s&st1=Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles&sid=1fbd8466cf14660f295d33be7a5abe18&sot=b&sdt=b&sl=76&s=TITLE%28Random+object+optical+field+diagnostics+by+using+carbon+nanoparticles%29&relpos=0&citeCnt=6&searchTerm=

iHpopMmaLito

NocmnaHHA

https://www.scopus.com/record/display.uri?eid=2-
s2.0-85156148243&origin=resultslist&sort=plf-f

Kapush O.A., Boruk S.D., Boruk O.S., Budzulyak S.I., Budzulyak S.I., Kulchytsky B.N., Kosinov O.G., Trishchuk
L.I., Mazarchuk 1.0., Morozovska V.J., Dzhagan V.M., Hatilov S.E., Korbutiak D.V. Effect of the nature of
dispersion medium on the cdte/TGA nanocrystal formation in colloidal solutions and polymeric
membranes. Semiconductor Physics, Quantum Electronics and Optoelectronics. 2020. Vol. 23, Is. 2. P. 160

- 167. (Scopus).
Pik

KntouyoBi choBa

DOI
OZHOOCiIbHe aBTOPCTBO

MicTUTb fepxaBHy
TAEMHULIO / CNYyX60BY
iHpopMmaLiro

[NocmnaHHA

O¢iyiiliHuii onoHeHm

nie
Micue poboTtu

Mocaga

dakynbTeT abo iHWWi
CTPYKTYPHUIA NMigpo34in

HaykoBuin cTyniHb

[lata oTprMaHHsa gunaoma
pokTopa dinocodii (kaHaMAaTa

HayK)
ORCID

2020

cadmium telluride, Bispersion medium, microcrystal, nanocrystal,
photoluminescence spectrum, semiconductors, stabilizer, thioglycolic
acid

10.15407/spqe023.02.160

Hi

Hi

https://www.scopus.com/record/display.uri?eid=2-
$2.0-85088501275&origin=resultslist&sort=plf-
f&src=s&st1=Effect+of+the+nature+of+dispersion+medium+on+the+cd
te%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polym
erictmembranes&sid=7d5397f6c5d225e56bf3459fbfc7bacO0&sot=b&sdt=
b&sl=133&s=TITLE%28Effect+of+the+nature+of+dispersion+medium+o
n+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+a
nd+polymerictmembranes%29&relpos=0&citeCnt=2&searchTerm=

Lep6aHb HaTtania AmuTtpiBHa

[HCTUTYT di3nyHOI Ximii iM. J1.B. Mncapxescbkoro HauioHanbHoI
akagemii HayK YKpaiHu

NpOBIAHWIA HayKOBW CNiBPO6ITHNK (OCHOBHE MicLie poboTn)

Bigain nopuctnx peyosuH i matepianis

JokTop Hayk, 02.00.04 ®i3znyHa ximis

0000-0001-8767-702X

My6aikayii 30 memamukoro ducepmayii

Khalyavka T., Bondarenko M, Shcherban N.; Petrik I.; Melnyk A. Effect of the C and S additives on
structural, optical, and photocatalytic properties of TiO2 Applied Nanoscience (Switzerland). 2019. Vol. 9,
Is. 5. P. 695 - 702. (Scopus) (Q2 - https://www.scimagojr.com/journalsearch.php?

g=21100886227&tip=sid&clean=0)

Pik

KntoyoBi choBa

2019

carbon, nanocomposites, photocatalysis, safranin T, sulphur, titanium

CropiHka 83 11


https://www.scopus.com/record/display.uri?eid=2-s2.0-85156148243&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85156148243&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85156148243&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85156148243&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85156148243&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85156148243&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85156148243&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85088501275&origin=resultslist&sort=plf-f&src=s&st1=Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes&sid=7d5397f6c5d225e56bf3459fbfc7bac0&sot=b&sdt=b&sl=133&s=TITLE%28Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes%29&relpos=0&citeCnt=2&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85088501275&origin=resultslist&sort=plf-f&src=s&st1=Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes&sid=7d5397f6c5d225e56bf3459fbfc7bac0&sot=b&sdt=b&sl=133&s=TITLE%28Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes%29&relpos=0&citeCnt=2&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85088501275&origin=resultslist&sort=plf-f&src=s&st1=Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes&sid=7d5397f6c5d225e56bf3459fbfc7bac0&sot=b&sdt=b&sl=133&s=TITLE%28Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes%29&relpos=0&citeCnt=2&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85088501275&origin=resultslist&sort=plf-f&src=s&st1=Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes&sid=7d5397f6c5d225e56bf3459fbfc7bac0&sot=b&sdt=b&sl=133&s=TITLE%28Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes%29&relpos=0&citeCnt=2&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85088501275&origin=resultslist&sort=plf-f&src=s&st1=Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes&sid=7d5397f6c5d225e56bf3459fbfc7bac0&sot=b&sdt=b&sl=133&s=TITLE%28Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes%29&relpos=0&citeCnt=2&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85088501275&origin=resultslist&sort=plf-f&src=s&st1=Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes&sid=7d5397f6c5d225e56bf3459fbfc7bac0&sot=b&sdt=b&sl=133&s=TITLE%28Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes%29&relpos=0&citeCnt=2&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85088501275&origin=resultslist&sort=plf-f&src=s&st1=Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes&sid=7d5397f6c5d225e56bf3459fbfc7bac0&sot=b&sdt=b&sl=133&s=TITLE%28Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes%29&relpos=0&citeCnt=2&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85088501275&origin=resultslist&sort=plf-f&src=s&st1=Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes&sid=7d5397f6c5d225e56bf3459fbfc7bac0&sot=b&sdt=b&sl=133&s=TITLE%28Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes%29&relpos=0&citeCnt=2&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85088501275&origin=resultslist&sort=plf-f&src=s&st1=Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes&sid=7d5397f6c5d225e56bf3459fbfc7bac0&sot=b&sdt=b&sl=133&s=TITLE%28Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes%29&relpos=0&citeCnt=2&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85088501275&origin=resultslist&sort=plf-f&src=s&st1=Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes&sid=7d5397f6c5d225e56bf3459fbfc7bac0&sot=b&sdt=b&sl=133&s=TITLE%28Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes%29&relpos=0&citeCnt=2&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85088501275&origin=resultslist&sort=plf-f&src=s&st1=Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes&sid=7d5397f6c5d225e56bf3459fbfc7bac0&sot=b&sdt=b&sl=133&s=TITLE%28Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes%29&relpos=0&citeCnt=2&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85088501275&origin=resultslist&sort=plf-f&src=s&st1=Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes&sid=7d5397f6c5d225e56bf3459fbfc7bac0&sot=b&sdt=b&sl=133&s=TITLE%28Effect+of+the+nature+of+dispersion+medium+on+the+cdte%2fTGA+nanocrystal+formation+in+colloidal+solutions+and+polymeric+membranes%29&relpos=0&citeCnt=2&searchTerm=

dioxide

DOI 10.1007/s13204-018-0838-1

OZHOOCibHe aBTOPCTBO Hi

MicTuTb Aep>kaBHY Hi

TAEMHULIO / CNyX60BY

iHpopMmaLito

MocrnaHHA https://www.scopus.com/record/display.uri?eid=2-

$2.0-85069680796&origin=resultslist&sort=plf-f

Shapovalova M.V., Khalyavka T.A., Shcherban N.D., Khyzhun O.Y., Permyakov V.V., Shcherbakov S.N. The
influence of sulphur dopants on optical, textural, structural, and photocatalytic properties of titanium
dioxide. Nanosistemi, Nanomateriali, Nanotehnologii. 2020. Vol. 18, Is. 3. P. 681 - 695. (Scopus).

Pik 2020

Kntouosi cnosa photocatalysis, safranin T, sulphur, titanium dioxide, visible light
DOI -

OZHOOCIbHe aBTOPCTBO Hi

MicTUTb Aep>KaBHY Hi

TAEMHULIO / CNYX60BY

iHpopMaLiro

MocnnaHHA https://www.scopus.com/record/display.uri?eid=2-

$2.0-85098631332&origin=resultslist&sort=plf-f

O¢iyiiiHuii onoHeHM

nib BecnanoBa IpuHa IropiBHa

Micue poboTtu [HCTUTYT CULMHTUAALIMHMX MaTepianiB HauioHanbHOI akageMii Hayk
YKpaiHn

Mocaga MpoBIgHWIA HayKOBUIA CNiBPO6ITHNK (OCHOBHE Micue poboTw)

®akynbTeT abo iHWNA Bigain HAHOCTPYKTYpPHUX MaTepianis

CTPYKTYPHUIA Nigpo34in

HaykoBuii cTyniHb [JokTop Hayk, 05.02.01 MaTtepiafio3HaBCTBO

JaTa oTprMaHHs gunaoma -
AokTopa ¢inocoodii (kaHanAaTa
HayK)

ORCID 0000-0002-9923-7563

My6aikayii 30 memamukoro ducepmayii

Maksimchuk P.O., Hubenko K.O., Grygorova G.V., Seminko V.V., Bespalova l.I., Sorokin A.V. Photobleaching
of LnVO4:Eu3+ nanoparticles under UV-light irradiation: Effect of nanoparticle size. Journal of
Luminescence. 2022. Vol. 242. Art. n. 118593. (Scopus) (Q 2 - https://www.scimagojr.com/
journalsearch.php?q=12179&tip=sid&clean=0)

Pik 2022

Kntouosi cnosa luminescent nanoparticles, photo-reduction reaction, photobleaching
DOI 10.1016/j.jlumin.2021.118593

OZHoOCibHe aBTOPCTBO Hi

MicTUTb Aep>KaBHY Hi

CropiHka 93 11


https://www.scopus.com/record/display.uri?eid=2-s2.0-85069680796&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85069680796&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85069680796&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85069680796&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85069680796&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85069680796&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85069680796&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85098631332&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85098631332&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85098631332&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85098631332&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85098631332&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85098631332&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85098631332&origin=resultslist&sort=plf-f

TAEMHULIO / CNYyX60BY
iHpopMmaLiro

MocrnaHHA https://www.scopus.com/record/display.uri?eid=2-
$2.0-85119090894&origin=resultslist&sort=plf-f

Vasylkovskyi Volodymyr, Skrypnyk Tamara, Zholudov Yuriy, Bespalova Iryna, Sorokin Alexander, Snizhko
Dmytro, Slipchenko Olena, Chichkov Boris Slipchenko Mykola. Electrochemiluminescence and stability of
cesium lead halide perovskite nanocrystals Journal of Luminescence. 2023. Vol. 261. Art. n. 119932.
(Scopus) (Q 2 - https://www.scimagojr.com/journalsearch.php?q=12179&tip=sid&clean=0)

Pik 2023

Kntouosi cnosa electrochemiluminescence, luminescence, perovskite nanocrystals, thin
films

DOI 10.1016/j.jlumin.2023.119932

OZHOOCibHe aBTOpPCTBO Hi

MicTuUTb Aep>KaBHY Hi

TAEMHULIO / CNyX60BY

iHpopMmaLito

MocnnaHHA https://www.scopus.com/record/display.uri?eid=2-

s2.0-85160551457&origin=resultslist&sort=plf-f

O¢iyiiiHuii onoHeHM

nib Kanyw Onbra AHatoniiBHa

Micue poboTtu [HCTUTYT $i3nKM HaNiBNPOBIAHWKIB iMeHi B.€./1alkapboBa
HauioHanbHOI akageMii Hayk YKpaiHu

Mocaga CTapLmii HayKoBuUiA cniBpobiTHMK (OCHOBHE MicLie po60oTK)

®akynbTeT abo iHWWA IHCTUTYT $i3nKM HaNiBNPOBIAHMKIB iMeHi B.E. JlalwkapboBa

CTPYKTYPHUIA Nigpo34in

HaykoBuii cTyniHb Kanaungat Hayk, 02.00.21 Ximia TBepgoro Tina

[lata oTprMaHH4a gunaoma 26.09.2012

fokTopa dinocodii (kaHamAaTa

HayK)

ORCID 0000-0003-2643-1995

My6aikayii 30 memamukoro ducepmayii

Kapush O., Budzulyak S.I., Korbutyak D.V., Vakhnyak N.D., Boruk S.D., Yemets A.l., Valakh, M.Ya. Influence
of the dispersion medium on the properties of CdTe micro- and nanocrystals in a colloidal solution.
Functional Materials. 2019. Vol. 26, Is. 1. P. 27- 34, (Scopus).

Pik 2019

Kntouosi cnosa cadmium telluride, dispersion medium, microcrystals, nanocrystals,
photoluminescence

DOl 10.15407/FM26.01.27

OZHOOCIbHe aBTOPCTBO Hi

MicTuTb Aep>kaBHY Hi

TAaEMHULIO / CNYyX60BY

iHpopMmaLito

MocrnaHHA https://www.scopus.com/record/display.uri?eid=2-

CropiHka 103 11


https://www.scopus.com/record/display.uri?eid=2-s2.0-85119090894&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85119090894&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85119090894&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85119090894&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85119090894&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85119090894&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85119090894&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85160551457&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85160551457&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85160551457&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85160551457&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85160551457&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85160551457&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85160551457&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85065479754&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85065479754&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85065479754&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85065479754&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85065479754&origin=resultslist&sort=plf-f

$2.0-85065479754&origin=resultslist&sort=plf-f

Piryatinski, Yuri P., Malynovskyi, Markiian B., Sevryukova, Maryna M., Verbitsky, Anatoli B., Kapush Olga A.,
Rozhin, Aleksey G., Lutsyk, Petro M. Mixing of Excitons in Nanostructures Based on a Perylene Dye with
CdTe Quantum Dots. Materials. 2023. Vol. 16, Is. 2. Art. n. 552. (Scopus) (Q2 - https://www.scimagojr.com/
journalsearch.php?q=76627&tip=sid&clean=0).

Pik 2023

Kntouosi cnosa cadmium telluride, exciton, nanoparticles, perylene dye,
photoluminescence, quantum dots, time-resolved spectroscopy

DOI 10.3390/ma16020552

OZHoOCibHe aBTOpPCTBO Hi

MicTuUTb Aep>aBHY Hi

TAEMHULIO / CNyX60BY

iHpopMmaLito

MocnnaHHA https://www.scopus.com/record/display.uri?eid=2-

$2.0-85146564124&origin=resultslist&sort=plf-f

Dzhagan Volodymyr, Kapush Olga, Mazur Nazar, Havryliuk Yevhenii, Danylenko Mykola, Budzulyak Serhiy,
Yukhymchuk Volodymyr, Valakh Mykhailo, Litvinchuk Alexander P, Zahn Dietrich R.T. Colloidal cu-zn-sn-te
nanocrystals: Aqueous synthesis and raman spectroscopy study. Nanomaterials. 2021. Vol. 11, Is. 11. Art.
n. 2923. (Scopus) (Q1 - https://www.scimagojr.com/journalsearch.php?q=21100253674&tip=sid&clean=0)

Pik 2021

Kntouosi cnosa colloidal nanocrystals, Cu2 ZnSnTe4, infrared absorber, phonons,
Raman spectroscopy

DOl 10.3390/nano11112923

OaHoOCibHe aBTOpPCTBO Hi

MicTuTb Aep>aBHY Hi

TAaEMHULIO / CYyX60BY

iHpopMmaLito

MocrnaHHA https://www.scopus.com/record/display.uri?

origin=recordpage&zone=relatedDocuments&eid=2-
s2.0-85118206170&noHighlight=false&relpos=1

NiaTBepa>XeHHs
S nigTBEPAXY!HO, LLO:
* 5 HaJIeXXHUM YMHOM YNMOBHOBAaXeHW/a 3aKaZoM OCBITU/HAayKOBOH YCTaHOK Ha MOAAHHS LIbOro

NoBIAOMMEHHS, | 38 MOTPebu Hajam AOKYMEHT, KN NiATBEPAKYE Lii MOBHOBaXeHHS
* YCi BiJOMOCTI, BUKNAAEHi Yy LibOMY NOBIAOM/IEHHI, € ZOCTOBIPHNMW

JokymeHm nionucaHuli enekmpoHHUM nionucom
AKYBOBCBHKA HATAISA OJIEKCITBHA

27.09.2023

CropiHka 113 11


https://www.scopus.com/record/display.uri?eid=2-s2.0-85065479754&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85065479754&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85146564124&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85146564124&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85146564124&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85146564124&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85146564124&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85146564124&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85146564124&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85118206170&noHighlight=false&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85118206170&noHighlight=false&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85118206170&noHighlight=false&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85118206170&noHighlight=false&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85118206170&noHighlight=false&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85118206170&noHighlight=false&relpos=1

