O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0225U000848

Jep>kaBHUH peecTpauiliHUI HOMeP: 0120U105416

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 20-01-2025

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa erany: Moau¢ikyBaHHs IPUPOSHOro KIMHONTUIOJITY CPi6GIOM IIiji [i€l0 e/IeKTPOMArHiTHUX Ta

AKyCTUYHUX BI/IHpOMiHIOBaHb
IToyaTok eramy: 12.2020
3akiH4YeHHs eTamy: 12.2024

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAUYHOI 0cooH (260 ITIB ¢izuyHOi 0c00H): Hauionanbuuil yHiBEpcUTET

"JIbBiBCbKa IOJIITEXHIKA"

Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. Crenana Bangepu, 6ya. 12, M. JIbBiB, JIbBiBCcbKa 0671., 79013, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380322582111

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHs IOPUIUYHOI 0coou (a6o ITIB ¢izuuyHO0i 0c06H): Hanionanbuuii yHiBepcuTeT

"JIpBiBCbKa MOJIiTEXHIKA"

Kog, 3a €IPITIOY: 02071010

Micue3HaxoaKeHHS: ByJ. CrenaHa banpepu, 6yn. 12, m. JIbBiB, JIbBiBcbKa 0641, 79013, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380322582111

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa gis IIPOBEOECHHSI HiP: 43 - pnacua ininjiatusa (Km0 poboTa BUKOHYETHCS 3 BJIACHOI iHiljiaTHBU 32

KOLITU BUKOHaBIA HJIP a60 6€3K0ITOBHO)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7704 - ByIaCHi KOLITH, KOIITH MiATIPHEMCTB, YCTaHOB, OpraHisaniii, ¢pizuyHoi ocoou Ha

BHUKOHAHHS iHilliaTHUBHHUX POOIT

dakTHyHui 06csar ¢piHaHCcyBaHHs (THC. rpH.). 0.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MopudikyBaHHS IPUPOJHOIO KJAMHONTUIIOJITY CPibJIOM IIifL [i€l0 e/1eKTPOMAarHiTHUX Ta aKyCTUYHUX

BUINIPOMIiHIOBaHb

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Modification of natural clinoptilolite with silver under the action of electromagnetic and acoustic radiation

Pedepar yKpaiHCBKOIO:

[IpoBeneHo aHai3 mKepe iHpopMallii o0 3aCTOCYBAHHS IPUPOJHOrO KJIMHONTUIIONITY y Pi3HUX cepax.
Oco06711By yBary 30cepeyKeHo0 Ha 3aCTOCYBaHHi IPUPOJHOTO KIVMHONTUIIONITY y TEXHOJIOTISIX BOJOOUYUIIEHHS.
[NokaszaHo, o MoanQiKyBaHHS NIPUPOSHOTO KIUHONTUIIONITY, 30KpEMA, CPi6JIOM Jja€ 3MOTy CYTTEBO IIOKPAIIUTU
fioro ekcIutyaTaliiiHi xapakrepuctuky. Hanpukinaz, moanudikyBaHHs cpiboMm Hazae COPOEHTY 10AATKOBO]
aHTubakTepianbHOi Aii. s inTeHcudikanii npouecy cop6buii ioHis cpibJa i3 npekypcopa, sSIKkuil BUKOPUCTOBYIOTb
17151 MopudikyBaHHS, a caMme — cpibsia HiTpaTy, BUOpaHo (isuyHi MeToau. [1o HUX HajlexXaTb eJIeKTPOMAarHiTHi
KOJIMBAaHHSI HAIBUCOKOYACTOTHOTO Jialla30Hy Ta aKyCTWYHi KOJIMBaHHS Y3-giana3oHy. EnekrpomartniTe
BUIIPOMIHIOBaHHS 3aCTOCOBYBAJIM [IJIS1 IeTipaTallii IpMPOIHOTO KJIMHOITUJIOJITY [lepe]], 10ro MOgudiKyBaHHSIM.
BcTaHoBJIEHO, 1110 3aBJIsIKM TaKOMY 00pO0JIEHHIO COPOLIiMfHA 3aTHICTh KJIMHONTUIIOJNITY 3pOCTA€E, & €HepreTUdHi
BUTpPATH CYTTEBO MEHIII, HDK IIifi Yac TepMiYHOTO aKTUBYBaHHS COpOeHTY. be3nocepenHe MmoaudikyBaHHSs
KJIMHONTUJIOJITY CPibJIOM €JIeKTPOMArHiTHUM BUITPOMIHIOBAaHHSIM 30i7Iblye COPOLiiHY eMHiCTb. Moau(ikyBaHHS
KJIMHOIITUJIOJITY Iif Ji€lo yIbTPa3sByKOBUX BUIIPOMIHIOBAHb TaKO3K CIIPUSIE 301IbLIIEHHIO COPOLiliHOI HOTO €éMHOCTI.
e 3yMOBJI€HO 30i7IbIIEHHSIM WBUAKOCTI TUPy3ifHUX SIBUIL. MEeTOI0M eHeproAyucepciiiHoro aHasisy BCTAaHOBJIEHO,
10 MogUQiKyBaHHS KJIMHONTUJIONITY BiOyBa€ThCS 3a MEXaHI3MOM iOHHOTO 0OMiHY. Me€TOZIOM €JIEKTPOHHOI
MIKPOCKOIIii BUBYEHO MOP(OJIOTIIO KIMHONTUJIOJNITY [0 i Micsst MOAuiKyBaHHS HYJIb-BaJIEHTHUM CPiOJIOM.
JudepeHuifiHO-TepMiYHUM aHai30M BCTAaHOBJIEHO, 110 COPOLiliHAa éMHICTh MOAU(IKOBAHOTO KIMHONTUIIONITY
00 BOASHOI Napy 3pocTae micist moaudikyBanHs. MoangikoBaHUM CPibIOM KIMHONTUIIONIT JOLiNIBHO

BUKOPUCTOBYBATH SIK (PiIbTPyBa/IbHE 3aBAHTAXKEHHSI y TEXHOJIOTISIX OYUILEHHS BOJU.

Pedepar aHIJIiHCBKOIO:

An analysis of sources of information on the use of natural clinoptilolite in various areas was carried out. Special
attention is focused on the application of natural clinoptilolite in water purification technologies. It is shown that
the modification of natural clinoptilolite, in particular, with silver, makes it possible to significantly improve its
operational characteristics. For example, modification with silver gives the sorbent additional antibacterial action.
In order to intensify the process of sorption of silver ions from the precursor used for modification, namely silver
nitrate, physical methods were chosen. These include electromagnetic oscillations of the ultra-high frequency
range and acoustic oscillations of the ultrasound range. Electromagnetic radiation was used to dehydrate natural
clinoptilolite before its modification. It was established that thanks to this treatment, the sorption capacity of
clinoptilolite increases, and energy costs are significantly lower than during thermal activation of the sorbent.
Direct modification of clinoptilolite with silver by electromagnetic radiation increases the sorption capacity.
Modification of clinoptilolite under the influence of ultrasonic radiation also helps to increase its sorption capacity.
This is caused by an increase in the rate of diffusion phenomena. Using the method of energy dispersive analysis, it
was established that the modification of clinoptilolite occurs by the mechanism of ion exchange. The morphology
of clinoptilolite before and after modification with zero-valent silver was studied using electron microscopy.
Differential thermal analysis established that the sorption capacity of modified clinoptilolite with respect to water
vapor increases after modification. Silver-modified clinoptilolite is advisable to use as a filter load in water
purification technologies.

Inpekc YIK: 661.183



Koau TemaTHYHHUX PyOPHK:61.31.57
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII pra'l'HCbKOIOZ Meropyka onep>kaHHS COPOEHTIB Ha OCHOBI TPUPOIHOTO KIIMHOITUIIOJITY 3

OJOO0AaTKOBMMHU aHTI/IGaKTepiaJIbHI/IMI/I BJIaCTUBOCTSIMU

Haszsa HTII anrJificbKo10: Methodology for the obtaining of sorbents based on natural clinoptilolite with

additional antibacterial properties

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3s 3acTOoCyBaHHS: 72.19. JlocimKeHHs i1 eKCliepUMeHTasIbHI PO3PO6KHU Y cdepi iHIIMX TPUPOSHNYNX i

TEXHIYHMX HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Po3po6ieno meToauky oTpuMaHHs COpGEHTIB, MOAMGbIKOBaHUX CPI6IOM, 3 aHTUGAKTEPIAIbBHUMU
BJIACTMBOCTSIMU Ha OCHOBI IIPUPOIHOTO KJIMHOITUIIONITY. JJOCTIiI>KEHHS TPOBEIeHO 3 BUKOPUCTAHHIM Cy4acHHUX
iHCTpyMEHTaIbHUX METO/iB: eJIeKTPOHHOI MiKpocKoii, nepusaTorpadii, eHeprogucrnepciiiHoro aHanisy,

IIOTEHLIOMETPIii.

ConjianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns SkocTi XUTTA Ta 370pOB's HACENIEHHS,

e(eKTUBHOCTI iaTHOCTUKHU Ta JIiIKyBaHHSI XBOPHUX
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy: 12.2020
3akiHYeHHs eTamy: 12.2024
Crnio>KuBavi NPOAYKILii: Cy6'ekTn rocrnosapioBatHs, KOMyHAIbHE FOCIIOAAPCTBO
IlepcneKTHBHI PUHKH: YkpaiHa
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpagBa, 10 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOGOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:

IX. Bi6siorpadiuyHuii onuc



X. 3aKJIlI0YHi BiTOMOCTI
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