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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6sieHHs MeTal-HallOBHEHMX HAHOCTPYKTYPOBAaHUX MaTepiaJiiB [JIs1 3aXUCTY BiJl €JIeKTPOMarHiTHOro

BI/II'[pOMiHIOBaHHH

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of metal-filled nanostructured materials for protection against electromagnetic radiation

Pedepar yKpaiHCBKOIO:

3 MeTO0 ONTHMI3allii METOMIB CUHTE3y METaJIeBUX HAHOHAIIOBHIOBAYIB /10 €JIEKTPONPOBIIHNX KOMIIO3ULLN 3
€KpaHyBaJIbHUMMU BJIACTUBOCTSIMHU, JOCJIIPKEHNI BIUIUB IIBAJIKOCTI [I€PEMIlTyBaHHS PEAKLiHOI CyMillli, MarHiTHOTO
I10J181 i Y/IbTPa3BYKOBOTO BUITPOMiHIOBAHHS HA OCOOIMBOCTI (POPMYBaHHS Ta BJIACTUBOCTI HAHOYACTUHOK HiKeJllo
(NiNPs) Ta 6imeraneBux HaHo4acTUHOK Ni-Co. BusiBieHo, 110 iHTEHCHBHICTb NEpEMilllyBaHHS Ta HAKJIaJaHHS
30BHILIHBOI'O MarHiTHOTO I10JIS He BILJIMBA€ Ha KiHETUYHi [1apaMeTpHu (TpUBaJiCTh iHIYKLiHOrO nepiony Ta
3arajibHa TPUBAJIiCTh peakliii) npouecy. BomgHovac, npu npoBeieHHi peaklii B ylIbTpa3ByKOBOMY I10JIi TPUBAJIiCThb
iHAyKUiiHOrO nepiony 3MeHIyeTbcs B 5 — 10 pasiB 3ay1exHO Bif cKIaay peakuiiiHoi cymimi. JJocaigkeHa
€JIEKTPOIIPOBIAHICTE OTPUMAHUX HAHOIIOPOUIKIB i BCTAHOBJIEHO, 1110 3HAYEHHS IIMTOMOI €JIEKTPOIPOBIIHOCTI
3pocTae i3 36i1bLIeHHsIM iIHTeHCUBHOCTI (Pi3MYHMX BIUIUBIB Ha nlepeoir rnpouecy popmyBaHHs (6i)MeTanleBuX
HAaHOYACTUHOK B psifii: “IHTEHCUBHICTb II€PEMilllyBaHHS — 30BHILIIHE MarHiTHE I0JI€ — YJIbTPa3ByKOBE
BUIIPOMIHIOBaHHS — YJIbTPA3ByKOBE BUIIPOMIHIOBaHHS + 30BHillIHE MarHiTHe mnoJse”. 3 BukopuctaHHsam SEM ta XRD
BCTaHOBJIEHO, 110 Bci oTpuMaHi NiNPs e kysnenonioHoi ¢popmu 3 po3amipom 4acTuHOK ~200 HM, a po3Mip KpUCTaJIiTiB
HiKeJIlo, po3paxoBaHuil 3a piBHIHHAM llleppepa He 3aJ1eXKUTh Bif, YMOB CUHTE3Y i 3HaXOQUTbCS B MeXKax 14 - 15 HM.
BopHouac BUSIBJIEHO, 110 HAHOMIOPOUIKY HIKEJIIO, SIKi BOJIOZ{I0Th HU3bKOIO €JIEKTPOIPOBIAHICTIO, GOPMYIOTh
KOMITaKTHi arjioMmepaty HAaHOYaCTUHOK Ha BigMiHy Biz NiNPs, oTpumaHnux mig gieio 30BHIMHIX Qi3nyHUX YMHHUKIB.
Ha ocHogi ananisy pudpakrorpam NiNPs 3 BukopucTaHHSIM piBHSHHS Binbsmca-I'osa BcTaHOB/IEHO, 1O
€JIEKTPOIIPOBiIHICTb HAHOIIOPOUIKiB KPUTUYHO 3aJIEXKUTD Bifl, 1€ PEKTiB CTPYKTYpH HAHOUYACTUHOK — 3i 3pOCTaHHSIM

KiZIbKOCTI IePEeKTIB 3pocTae eneKTponpoBigHicTb NiNPs.

Pedepar aHIJIiHCBKOIO:

In order to optimize the synthesis methods of metal nanofillers to electrically conductive compositions with
shielding properties, the influence of the stirring speed of the reaction mixture, magnetic field and ultrasonic
radiation on the formation features and properties of nickel nanoparticles (NiNPs) and bimetallic Ni-Co
nanoparticles was investigated. It was found that the intensity of stirring and the application of an external
magnetic field do not affect the kinetic parameters (duration of the induction period and total reaction duration) of
the process. At the same time, when the reaction is carried out in an ultrasonic field, the duration of the induction
period is reduced by 5-10 times depending on the composition of the reaction mixture. The electrical conductivity
of the obtained nanopowders was investigated and it was found that the value of the specific electrical
conductivity increases with increasing intensity of physical influences on the course of the formation process of
(bi)metallic nanoparticles in the series: “stirring intensity - external magnetic field - ultrasonic radiation -
ultrasonic radiation + external magnetic field”. Using SEM and XRD, it was found that all the obtained NiNPs are
spherical in shape with a particle size of ~200 nm, and the size of nickel crystallites, calculated according to the
Scherrer equation, does not depend on the synthesis conditions and is within 14 - 15 nm. At the same time, it was
found that nickel nanopowders, which have low electrical conductivity, form compact agglomerates of
nanoparticles, unlike NiNPs obtained under the influence of external physical factors. Based on the analysis of the
diffractograms of NiNPs using the Williams-Gall equation, it was found that the electrical conductivity of
nanopowders critically depends on the defects in the structure of nanoparticles - with an increase in the number
of defects, the electrical conductivity of NiNPs increases.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Po3p06IEHHS PELENTYPY Ta METO/lY [IPUTOTYBAHHS €IEKTPOIPOBIIHOTO

HAHOKOMIIO3UTY 3 €KPAHYBaJIbHUMU BJIACTUBOCTSAMU

Ha3zpa HTII aursiiicbKo0: Development of a recipe and method for preparing an electrically conductive

nanocomposite with shielding properties

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3p 3aCTOCYBaHHS: BUpOGHUIITBO eJIeKTPOIPOBIIHNX MaTepiasiB, j1akiB Ta ¢pap6
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Cyrs HTII nosnsarae y po3po6iii METO/ly CUHTE3y MOHO— Ta GiMeTaIeBUX HAHOYACTUHOK HA OCHOBI
HiKeJIIo 1 KOOAJIbTY Ta ONTMMI3allii CKIay PifKMX [OJIiIMEPHMX KOMIIO3ULIi Ha iXHil1 OCHOBI. OTpUMaHi KOMIO3ULLi
BOJIOZ{IOTh BUCOKOIO €JIEKTPONPOBinHicTIO (moHan 3500 CMm /M) Ta €pEKTUBHO €KPAHYIOTh €JIEKTPOMAarHiTHe
BUIIPOMIHIOBaHHS (KOMIIO3UT Ha OCHOBI criBrosimepy MMA / BMA Ta Hike/JbBMiCHUX HAHOYACTUHOK CIIPUYMHSIE

ocnabnenHs EMB curnany Ha 80 %).

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuniunoBo HOBOI mpoyKIii (MaTepiasis,

TEXHOJIOTI} TOIIO) 17151 3a6€e3MeYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crnio>KuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpagBa, 10 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOGOTH:
HasaBHicTb Oi3Hec-IJIaHY:
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HopaTrkoBa iHdopmamist:

IX. Bi6siorpadiuyHuii onuc
1. G. L. Myronchuk, M. Ya. Rudysh, I. V. Kityk, M. Piasecki, A. O. Fedorchuk, K. Ozga, P. Rakus, J. Jedryka
Optoelectronic and non-linear optical features of complex chalcogenide / LAP LAMBERT Academic Publishing. -



ISBN: 978-620-8-01203-8. - 2024. - 205 p.

2. Orest Kuntyi, Liliya Bazylyak, Andriy Kytsya, Galyna Zozulya, Mariana Shepida Electroche-mical synthesis of
metal nanoparticles: A Review. // “Biointerface Research in Applied Chemistry”. - 2024. - Vol. 14(4). — Article ID 84
(24 pp.) (SCOPUS Q2) https://doi.org/10.33263 /BRIAC144.083

3. Bazylyak L. L., Sheparovych R. B., Lyutyy P. Y., Shepida M. V., Kuntyi O. 1., Kytsya A. R. Synthesis and catalytic
properties of bimetallic nanoparticles Ag(Pd) // “Materials Science”. - 2024. -Vol. 59. - Is. 6. - 776-782 (SCOPUS
Q2). https:/ /doi.org/10.1007 /s11003-024-00840-4

4. Liliya Bazylyak, Pavlo Lyutyy, Vasyl Vynar, Mariana Shepida, Orest Kuntyi, Andriy Kytsya Synthesis of Ni(Co)/Pd
ternary nanostructures and their catalytic activity in p—nitrophenol reduction processes // “Indonesian Journal of
Chemical Research”. - 2024. - Vol. 12. - Is. 1. - P. 9-15. (3akop-0HHE (axOBe BUIAHHS)

http:/ /ojs3.unpatti.ac.id /index.php /ijcr

5. Bazusnak JI. 1., Jlrotuii I1. 4., ITimok 4. B., Kuns A. P. Cunrtes TpumetasneBux HaHocTpyKTyp Ni/Co/Ag // “BicH.
JIpBiB. y-Ty. Cep. xim.”. 2024. - Tom 65. - C. C. 308-317 (paxoBe BUgaHHS, Ka~Teropis b)
https://doi.org /10.30970 /vch.6501.308

6. bazunak JI. L., [Timok 4. B., F'anmatuu 1. 3., Kunig A. P., 3asaniii 1. }0. KaTasniTiyHa aKTUBHICTh HAHOYACTUHOK HiKeJlio
B IIPOLIECi OTPUMAaHHS BOJHIO PO3KJIaoM rigpasuny // “Ilpaui HaykoBoro To-apuctaa im. llleByenka. Ximivyni
Hayku'. - 2024. - Tom LXXV. - C. C. 136-143 (dpaxoBe BumaHHs, Ka-Teropis b)
https://doi.org /10.37827 /ntsh.chem.2023.73.068

7. Kytsya A. R., Shepida M. V., Bazylyak L. I., Golovchuk M. Ya., Kuntyi O. I. KinetuuyHi oco6inBocTi GopMyBaHHS
HAHOYACTUHOK IJIATUHY Ha [TOBEPXHi KPEMHIIO rajibBaHiYHMUM 3aMileH-HaM y cepenoBuii DMSO // “®i3uxo-

xiMmiyHa MexaHika marepianis”. — 2024. - T. 5.- 25-31 (¢a-xoBe BUIAHHS, KaTEropis A)

10. Fedyna L. O., Fedorchuk A. O., Fedyna M. F. Crystal structure of new ternary antimonide Ce6Cu43Sb24 //
“Journal of Alloys and Compounds”. - 2024. - Vol. 982. - P. 173724 (SCOPUS Q1)
https:/ /doi.org/10.1016 /j.jallcom.2024.173724

9. bnamko H. M., Mapuyk O. B., ®enopuyk A. O. Kpucrasniuna cTpykrypa xanbkoreHizis R3Fe0.1Gal.6S7 (R - La, Ce,
Prta Tb) // “®isuka i ximis TBepgoro tina”. — T. 25, N2 4. - 2024. C. 677-683 (SCOPUS Q4)
https://doi.org /10.15330 /pcss.25.4.677-683.

10. ®eguna J1., Penopuyk A., ®enuna M. KpucraniyHa cTpyKTypa TepHapHOro aHTUMOHiny La6Cu43Sb24 //
“BicHuk JIpBiBCcbKOroO yHiBepcurety. Cepis ximiyHa”. — 2024. — Bunyck 65. — C. 70-80 (paxoBe BugaHHs, kaTeropis b)

11. Bazylyak Liliya, Pilyuk Yaroslav, Halatyn Thor, Kytsya Andriy, Zavaliy I. Yu. Nickel nanoparticles as the efficient
catalysts for the hydrogen generation via N2H4 decomposition // Abstracts of the 3-nd International Research
and Practice Conference “Nanoobjects & Nanostructuring (N&N-2024)”, Lviv, Ukraine, 07-10 October, 2024, p.
44-45.

12. Bazylyak Liliya, Kytsya Andriy, Halatyn IThor, Pilyuk Yaroslav, Zavaliy, I. Yu. Synthesis of Fe-Ni bimetallic
nanoparticles // Abstracts of the International Conference “Nanotechnology and Na-nomaterials NANO-2024",
Uzhhorod, Ukraine, 21-24 August, 2024, p. 221.

13. Igor Barchiy, Victoria Sabov, Artem Pogodin, Marian Sabov, Michal Piasecki, Oleg Khyzhun, Volodymyr Pavlyuk,
Anatoliy Fedorchuk. Ag(T1)-Sb(In)-P-Se Systems: intermediate compounds and their properties // XXI
International Conference on Inorganic Chemistry Ukraine 2024 (XXI ICICU) 3-6 June 2024, Uzhhorod, Ukraine, p.
6.

14. Michal Piasecki, Igor Barchiy, Marian Sabov, Victoria Sabov, Artem Pogodin, Anatoliy Fedorchuk, Bogdan
Andriyevsky, L. Bychto, Volodymyr Pavlyuk, Galina Myronchuk, Oleg Khy-zhun, Tuan Vu, M.Rudysh, Michal Brik.
Structural, electronic and transport properties of the selected ternary and quaternary systems // XXI
International Conference on Inorganic Chemistry Ukraine 2024 (XXI ICICU) 3-6 June 2024, Uzhhorod, Ukraine, p.



16.

15. L. Fedyna, V. Mykhalichko, A. Fedorchuk, M. Fedyna. Crystal structure of new ternary silicide ErFe4Si2 // XXI
International Conference on Inorganic Chemistry Ukraine 2024 (XXI ICICU) 3-6 June 2024, Uzhhorod, Ukraine, p.
88.

16. . MaBnumuH, M. . Pygum, A. O. ®enopuyk, P. C. BpessiH, JI. T. Kapnmok BupomyBanHus kpucrtana Na2SO4 ta
IOCHiIKeHHs iHppauepBOHUX CIIEKTPiB // MikHapoHa KOH(EPEHLisl CTYIEHTIB i MOJIOJIX HAyKOBLIiB 3

TEOPETUYHOI Ta eKcriepuMeHnTanbHoi ¢izuku “EBPMKA-2024", 14-16 TpaB-Hs, 2024, M. JIbBiB, YKpaiHa, C. A19.

17. M. Piasecki, I. E. Barchyi, M. Sabov, Victoria Sabov, A. I Pogodin, A. O. Fedorchuk B. An-driyevsky, L. Bychto, V.
Pavlyuk, G. Myronchuk, O. Khyzhun, Tuan Vu, M. Rudysh, M. G. Brik Structural, electronic and transport properties
of the selected ternary and quaternary systems // XII International Conference Relaxed, Nonlinear and Acoustic
Optical Processes and Materials RNAOPM-2024, June 01-05, 2024, Lutsk, Ukraine.

18. M. 4. Pyguw, P. C. Bpessin, JI.-[I. T. Kapmiok, A. O. ®enopuyk, A. 1. Kamy6a, B. M. Kopzas, A. M. JlapueHKo
EnexTtpoHHa 6yznoBa i pedpaktusHi napamerpu Kpucrana Na2SO4 // The VIII International Scientific and Practical
Conference Physics and Chemistry of the Solid state: Status, Achievements and Prospects, October, 18-19, 2024,
Lutsk,Ukraine, P. 83-85.

19. M. Ya. Rudysh, M. Piasecki, A. O. Fedorchuk, P. A. Shchepanskyi, A. I. Kashuba Expe-rimental and theoretical
study of the structure and properties of Na2SO4 crystal // XII International Conference Relaxed, Nonlinear and
Acoustic Optical Processes and Materials RNAOPM-2024, June 01-05, 2024, Lutsk, Ukraine, P. 35-36.

X. 3aKJII0YHI BiZOMOCTI

KepiBHHK I0DHAHUYHOL OCOOH Knigst Anzipiii Pomanosny
I. X. H., 02.00.04

IlepeJtik 0Cci0-BHKOHABILiB

Basunsak Jlinig IropiBHa
(k. x. H., 02.00.06)

banamosa IpuHa €ropisHa
(02.00.04)

l'anmaruH Irop 3iHOBIIOBUY
[Tinok fIpocnas BacunboBuy

CreupkiB AHzpint OcTanoBuy
(m. x. H., 02.00.01)

@enopuyk AHarosiii OsekcaHapoBUY
(m. x. H.)
®enopuyk AHnpiil AHATONIHOBUY

(o.dpinocod)

BigmoBizasibHHU 32 MiATOTOBKY Basnnsk Jlinis IropiBHa
00JIIKOBHX JOKYMEHTIB

Tenedon +38 (097) 433-28-92

PeecTparop



KepiBuuk Bigginy YKpIHTEI wo e

( \ h

BiZIOBiaIbHUM 3a peecTpaliio HayKOBOi gosi o E‘Og\p E‘ﬂ\ﬂi_."_"l‘i
| s:\ D\L‘! ) E *H
misbHOCTI |




