O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0223U005278

Jep>KaBHHH peecTpaliliHui HoMep: 0123U104056

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 19-12-2023

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3Ba eramy: BcraHoBiieHHs COPOL{iHIX BIAaCTUBOCTEN Ta BUSIBJIEHHSI 3aKOHOMIPHOCTeI! Ipoliecy ancop6uii Ha

IOCJiIXYBaHUX 3pa3Kax. [lepeBipka COpOLIMHUX BIaCTUBOCTEN OTPMMAHUX MaTePiajliB 3 pealbHUX PO3UMHIB.
IToyaToK eramy: 08.2023
3akiHyeHHs eTamy: 12.2023

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYyBaHHSI IOPUAHUYHOI 0co0H (abo ITIB ¢izuyuHOi 0c00H): JibBiBCHKMIT HEpPKABHMIL

YHiBEpCUTET 6€3MeKU KUTTENisTIbHOCTI

Kopg 3a €IPIIOY: 08571340

Micue3HaxoaKeHHS: ByJ. KnenapiBceka, 6ya. 35, M. JIbBiB, JIbBiBCbKa 0041, 79007, Yrpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: [lepkaBHa cyx6a YKpaiHy 3 HaI3BUYANHNX CUTYaLii
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380322330088, 380322333240

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo,szeHHa: npocnekT Bepecreiicbkui, 6yg. 10, M. Kui, 01135, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

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

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikarnii BuzaTkis i KpegurysaHHs (KIIKBK): 2201380

dakTuuHHi 06car ¢piHaHCyBaHHS (THC. rpH.): 199.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[Tpupopno3b6epiraroua TEXHOJIOTISI OYUILEHHS CTIYHUX BOJL €KOJIOTIYHO YACTUMU MOAU(DIKOBAHUMU IIPUPOLHUMU

copbeHTaMH Bif, a30Ty, pochopy Ta NOBEPXHEBO-AKTUBHUX PEYOBUH

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Sustainable technology of wastewater treatment by environmentally friendly modified natural sorbents for
removal of nitrogen, phosphorus and surfactants

Pedepar yKpaiHCBKOIO:

3BiT npo HIP: 63 c., 9 Tabi., 17 puc., 127 pxepesn. EBTPO®IKALIIS, CTTYHI BOV, AIICOPBLIA, MOIV®IKYBAHHS,
KJIMHOTITUJIOJIT, TJIAYKOHIT, ®OCHATH, AMOHIN, TTIOBEPXHEBOuAKTVBHI PEUOBUHU O6'ekt
IOCJIiIKeHHS — IIPOLIeCH MOKPAaLeHHS afcoOpOLiiHOI EMHOCTi IPUPOJHUX MiHEpasliB MOA0 eBTPO(DIKyIOUNX areHTiB,
3okpema docdaris, ioHiB amoHi0 Ta [TAP. MeTa po60oTu — po3po6uTtu GiNbTp A1 TPETUHHOTO OYUIIEHHS BOJIU Bifl
€BTPOQIKyIOUMX areHTiB Ta MUIOYUX 3aC00iB, 30kpeMa ¢pocdaris, ioHiB amoHi10 Ta [TAP, Ha OCHOBi e(PeKTMBHOTrO Ta
IIOCTYITHOTO COpOeHTa,/COPOEHTIB Ha OCHOBI MPUPOAHUX MiHEpasiB. MeTonU NOCAiTKEHHS — OIJIsL, HAyKOBO-
TEXHIYHOI JliTepaTypu, aHali3 MeTO/IiB, 3aCO0iB Ta YMOB [TOKPallleHHSI COPOLIHNX BIaCTUBOCTEN IPUPOIHUX
MiHepaJliB; aHai3 Pi3UKO-XiMIYHUX BIACTUBOCTEN MOCiI)KyBaHMX 3pa3KiB [0 i micsist onpomiHeHHs B noJti aii HBY
OIIPOMiHEHHS], TEPMIYHOI0 MOIV(PIiKYBaHHS Ta [ii METAaJIOBMICHUMU XiMiYHMMU PeareHTamMu; BUIPOOYBaHHS
COpPOLitHOI 3IaTHOCTI AOCITHUX 3pa3KiB 32 Pi3HMX YMOB. BUBYEHO METOM MOKpaIleHHs COPOLiHUX
BJIACTMBOCTE! Pi3HUX [IPUPOAHUX MiHEpaJiB, 30KpeMa TepMidHY Ta MiKpOXBUJIbOBY aKTHBALLil0, 00POOKY XIMIYHUMU
pearentamu. OTPUMAaHO MapTii JOCHITHUX 3Pa3KiB HA OCHOBI KJIIMHONTUJIOJIITY Ta IJIAyKOHITY. JJOCIIiIKEeHO iX
XiMiYHMI CKJIaZ, Ta BCTAHOBJIEHO iX COPOLiiHY eMHiCTb 0A0 ioHiB NH4+, PO43-Ta [1AP. Ha 0CHOBIi pe3ysbTaTiB
IOCJIiIPKEeHb 3p06JIEHO BUCHOBOK IIPO HalOIbII IEPCIEKTUBHUI MaTepiai Ta croci6b 1oro Mmogu@ikyBaHHS.
BukopucTaHHs Takux MaTepiasiB SIK 3aCUIIKY 1J1s1 QibTPiB TPETUHHOTO OYUIEHHS CTIYHUX BOJ, ACTb 3MOTY

e(eKTUBHO Ta HEJOPOro NOOYMIIATU [1I0OYTOBI CTiYHi BOJU.

Pedepar aHIJIiHCBKOIO:

Research report: 63 pp., 9 tables, 17 figures, 127 sources. EUTROFICATION, WASTEWATER, ADSORPTION,
MODIFICATION, CLINOPTILOLITE, GLAUCONITE, PHOSPHATES, AMMONIUM, SURFACTANTS The object of
research is the processes of improving the adsorption capacity of natural minerals for eutrophication agents, in
particular phosphates, ammonium ions and surfactants. The purpose of the work is to develop a filter for tertiary
water purification from eutrophication agents and detergents, in particular phosphates, ammonium ions and
surfactants, based on an effective and affordable sorbent /sorbents based on natural minerals. Research methods -
review of scientific and technical literature, analysis methods, means and conditions for improving the sorption
properties of natural minerals; analysis of the physical and chemical properties of the studied samples before and
after irradiation in the field of microwave irradiation, thermal modification and action by metal-containing
chemical reagents; testing the sorption capacity of experimental samples under different conditions. Methods of
improving the sorption properties of various natural minerals were studied, including thermal and microwave
activation, treatment with chemical reagents. Batches of experimental samples based on clinoptilolite and
glauconite were obtained. Their chemical composition was investigated and their sorption capacity for NH4+,
PO43- and surfactant ions was determined. Based on the research results, a conclusion was made about the most
promising material and the method of its modification. The use of such materials as backfills for tertiary
wastewater treatment filters will enable efficient and inexpensive additional treatment of domestic wastewater.

Inpexkc YIK: 504.056:574; 502.58:574, 504.056:574; 502.58:574, 66.067.8.081.3

Koau TemaTHYyHHUX PyOpHK: 87.33.35



KepiBHUKH po6OTH

BiacHe IlIpizBuie Im'a I10-6aThKOBI: Crenosa Karepuna BikropisHa
HayKoBHI CTYIiHb: K.T.H.

Buene 3BaHHA: nou.

InentTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: [Iprpopo36epiraioda TEXHOJIOris OYMIIEHHS CTIHUX BOJ| €KOJIOTIYHO YMCTUMMU

MOIM(}piKOBaHMMHU IPUPOJHUMU COPOEHTAMU Bif a30Ty, Gocopy Ta IOBEPXHEBO-AaKTMBHUX PEYOBUH

Haszsa HTII anrJificbKo10: Sustainable technology of wastewater treatment by environmentally friendly

modified natural sorbents for removal of nitrogen, phosphorus and surfactants
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: TexHOJIOTi]

l'any3s 3acTocyBaHHs: KBEJ| M 72.19

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: BuByeno metoau nokpameHHs COPOI[iHUX BIACTUBOCTEN PI3HUX IPUPOIHUX MiHEDPAJIiB, B0KpEMA
TE€PMiYHY Ta MiKpOXBUJILOBY aKTHBALlil0, 00POOKY XiMiYHMMU peareHTamu. OTpUMaHO NapTil JOCIiIHUX 3pa3KiB Ha
OCHOBI KJINHOIITUJIOJNITY Ta IIayKOHITy. JocimKeHo iX XiMiuHMii CK1aj Ta BCTAHOBJIEHO iX COpPOLiHY €EMHICTh 10110
ioniB NH4+, PO43- ta [TAP. Ha ocHOBIi pe3ysbTaTiB JOCiKeHb 3p00JI€HO BUCHOBOK PO HANOiJIbII IIEPCIIeKTUBHUN
Marepia Ta crnoci6 noro moaugikyBaHHs. BUKOpHUCTaHHS TaKMX MaTepiasliB sIK 3aCUIIKU 17151 (ibTPiB TPETUHHOTO

OYMIIEHHS CTIYHUX BOJ, JaCTb 3MOTY ereKTI/IBHO Ta HEAOPOTO JOOYNIIATU HO6YTOBi CTiuHi BOOMN.
ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJMIIHBOTO CEPEIOBUIIA
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy: 08.2023
3akiHYyeHHs eTamy: 12.2023
Cno>xuBaui npo,uyKuii': 3allikaBjeHi YCTaHOBU Ta MiANPUEMCTBA
IlepcrieKTHBHI PUHKH: VkpaiHa Ta iHwi KpaiHu CBiTy
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.: 398
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MicCJIsA 3aBEpPLIEHHsT POOOTH: CrisbHi npasa Ha HTII
HasiBHicTb Gi3Hec-mjIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI. Hi
IloTeHUiasILHUM 00CAT IPOJAAKY, THC. TPH.: 796
OuiKyBaHHI TepMiH OKYIHOCTI (POKiB): 5

HopaTrkoBa iHdopmamist:

IX. Bi6siorpadiuyHuii onuc
1. Chmielewska E. Natural zeolite: Alternative adsorbent in purification or post-treatment of waters. Modified Clay
and Zeolite Nanocomposite Materials. 2019. P. 87-112.



2. Cruz H., Law Y.Y., Gues J.S., Rabaey K., Batstone D., Laycock B., Verstraete W., Pikaar I. Mainstream ammonium
recovery to advance sustainable urban wastewater management. Environ. Sci. Technol. 2019. 53(19). P. 11066~ 11079.

3. Katz M.J., Howarth A.J., Moghadam P.Z., DeCoste J.B., Snurr R.Q., Hupp J.T., Farha O.K. High volumetric uptake of
ammonia using Cu-MOF-74 /Cu-CPOn27. Dalton Trans. 2016. 45(10). P. 4150-4153.

4. Mahdavi S., Akhzari D. The removal of phosphate from aqueous solutions using two nano-structures: Copper
oxide and carbon tubes, Clean Technologies and Environmental Policy. 2016. 18. P. 817-827.

5. Goscianska J., Ptaszkowska-Koniarz M., Frankowski M., Franus M., Panek R., Franus W. Removal of phosphate
from water by lanthanum-modified zeolites obtained from fly ash, Journal of Colloid and Interface Science. 2018.
513. P. 72- 81
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