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Scientific bases of expansion of the fund of sources of water supply of the population,
elimination of threats to national security of Ukraine in the ecological sphere
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3. CyTb po3po0KHU, OCHOBHi pe3y1bTaTH.

(Ykp.)

B 00’eMi poGoTu mpoBeneHO aHaji3 Bojo3ade3reueHHs jkuteniB JloHenbKoi o0JacTi,
IHIIUX perioHiB YKpaiHu NPUPOAHUMH Ta AaHTPONOTCHHUMH JPKEpeIaMy BOAU, TPUJATHUMH IS
noaanbmoi  oOpoOKM, BHU3HAUEHO XIMIYHMH CKJIaJ BOJ PI3HOMAHITHOTO ITOXOJKEHHS,
BU3HAYEHHS MOXJIMBOCTI iX J/J0OAAaTKOBOi OOpOOKM JUIsi HaJaHHS CIIOKHBYMX BIIACTHBOCTEH.
3anpornoHoBaHO MOXIJIMBI METOIM MOIMEpPeaHbOi 00poOKH BOJAHU, 110 3a0e3MeuyOTh TPUBAILY Ta
0e3nepediiiny poboTy 6GapoMeMOpaHHHUX yCTaHOBOK. JOCHiKEHO eeKTUBHICTh BUKOPHCTAHHS
B IIpoIecax IMoINepeaHboi OOpOOKM BOJM MEXaHIYHOTO OCBITJICHHS, 3HEOApBICHHS Ta
MOM SIKIIICHHSI. BU3Ha4YeHO 3alekxHicTh e(EeKTHBHOCTI MeMOpaH BiJl MiHepamizamii Boaw Ta
3alpONIOHOBAHO yMOBM 1i  miABHIEHHS. BuBYEHO O0COONMBOCTI 3aCTOCYBaHHSA  JUIS
crabimizamiifHoi 00poOKHM BOIM pI3HMX THUMIB KaTioHITiB. JlocmipkeHO mporecu mnepepoOKu
KOHIIEHTPATIB 3 BUKOPUCTAHHSAM CIIOIYK 0apito, FAPOKCOATIOMIHATY HATPIl0, T1IPOKCOXIOPUIIB
IIOMiHII0. BUBYEHO BUKOPUCTAHHS METAJICBOT'O AIFOMIHIIO B IPOLIECax BUAAJICHHS CyIb(haTiB i3
BOJHUX PO3YMHIB. J[eTaqbHO IOCIIIKEHO EJIEKTPOXIMIYHI METOIU MEPEepOOKH KOHIIEHTPATIB 3
BUKOPUCTAHHSM EJIEKTPOI3epiB PI3HUX KOHCTPYKILIH. 3ampOmMHOBAHO NPOIECH OIPICHEHHS
KOHIIEHTPATIB MPU OJHOYACHOMY BMICTI 10HIB )KOPCTKOCTI, XJIOPHIB Ta cylbdariB. Po3rinsuyro
nepepoOKy PO3YMHIB XJIOPHJIIB HATPIIO B TPUKAMEPHOMY EIEKTPOJi3epl i3 3alli3HUM aHOIOM.
Po3po6ieno nporiecu KOHIIEHTPYBAaHHS PO3UMHIB XJIOPUIY HATPIIO MPHU MepepoOIli KOHIIEHTPATIB
O6apomemOpanHoro ounmieHHs Boau. CHOpMOBaHO HAYKOBI 3acCaJli BUKOPUCTAHHS MaTepialliB 3
KaMUISIPHUMH BJIACTUBOCTSAMHU B TEXHOJOTIAX PO3AiICHHS (a3 1 BU3HAYEHO OCHOBHI (haKTOpH
BIUTMBY Ha iX eeKkTuBHiICT. OOTPYHTOBAHO Ta 3alPOIIOHOBAHO TEXHOJIOTiI0O OOPOOKH CKOIy Ta
AaKTUBHOTO MYyJy B Tpoliecax po3AileHHs (a3 3 BHUKOPUCTAHHSIM MaTepialliB 3 KamUIIpHUMH
BJIACTUBOCTAMU. Po3risiHyTO mporecu iHTeHcuikalii BUnapoByBaHHs (I3UYHUMH METOAAMH 3
BUKOPUCTAHHSAM MaTepialiB 3 KaIUIIPHUMHU BJIACTUBOCTSIMHU. P0O3po0sieHO KilbKa KOHCTPYKLIH
amapariB JJis YNaproBaHHS KOHIIEHTPATIB Ta 3HEIIKO/UKEHHS IX IUISXOM KpHCTai3alii.
P03po0ieH0 KOMITIEKCHY TEXHOJIOTIYHY CXeMY B0J103a0€3M1eUeHHs MaJIOBOJAHUX PET1OHIB.
(anru.)

In the scope of the work, an analysis of the water supply of residents of the Donetsk region
and other regions of Ukraine with natural and anthropogenic sources of water suitable for further
processing was carried out, the chemical composition of waters of various origins was
determined, and the possibility of their additional processing to provide consumer properties was
determined. Possible methods of pre-treatment of water are proposed, which ensure long-term
and uninterrupted operation of baromembrane installations. The effectiveness of using
mechanical clarification, decolorization and softening in water pretreatment processes has been
investigated. The dependence of membrane efficiency on water mineralization was determined
and the conditions for its increase were proposed. The peculiarities of the application for water
stabilization treatment of various types of cations have been studied. The processes of processing
concentrates using barium compounds, sodium hydroxoaluminate, and aluminum
hydroxochlorides were studied. The use of metallic aluminum in the processes of removing
sulfates from aqueous solutions has been studied. Electrochemical methods of processing
concentrates using electrolyzers of various designs have been studied in detail. The processes of
desalination of concentrates with the simultaneous content of hardness ions, chlorides and
sulfates are proposed. The processing of sodium chloride solutions in a three-chamber
electrolyzer with an iron anode is considered. The processes of concentrating sodium chloride
solutions during the processing of concentrates for baromembrane water purification have been
developed. The scientific principles of using materials with capillary properties in phase



separation technologies have been formed and the main factors affecting their effectiveness have

been determined. The technology of processing scum and activated sludge in phase separation

processes using materials with capillary properties is substantiated and proposed. The processes
of intensification of evaporation by physical methods using materials with capillary properties
are considered. Several designs of devices for evaporation of concentrates and their
neutralization by crystallization have been developed. A complex technological scheme for
water supply in low-water regions has been developed.
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5. TlopiBHAHHS 3i CBITOBMMH aHAJIOTaMH.

Otpumani pe3yibTaTH BiANOBIAAIOTH CBITOBOMY PIBHIO, a MIAXOAU JO 3HEIIKOIKECHHS
MIaXTHUX Ta 1HIIUX CTIYHUX BOJ 3 IX MOIEPEIHBOI0 0OPOOKOIO JJIi YaCTKOBOI'O 3HECOJIEHHS Ta
HACTYIIHa MepepoOKa etoaTiB J03BOJSAIOTh 30UIbIINTH BiOip nepMmiaty a0 90 — 95 %, mo He
peasi3yeTbecsi ChbOTOHI Ha >KOJHOMY HIANPHUEMCTBI 3apyOidkoKs 1 HE Mae aHAJOrIB Yy CBITOBIH
MpaKTUIll BOAOMIATOTOBKU. Takuil miaxin M03BOJsi€ 3a0e3MeuyBaTH SKICHOIO MUTHOK BOJIOIO
[Tl PETiOHU, BUKOPHCTOBYIOUHM B SIKOCTI CHPOBHMHU ILIAXTHI BOJYU Ta MOMEPEIKAIOYM iX CKH] B
rigpocdepy.

6. ExoHoMiuHa npuBa®MBICTH /I MPOCYBAHHS HA PHHOK

BripoBamkeHHsT y BUPOOHHUIITBO PO3POOJIEHMX TEXHOJIOTIH BHKOPHCTaHHS MIAXTHHUX Ta
CTIUHUX BOJ JJIS 3a/I0BOJICHHSA NOTPeO TroCroNapCchKO — MUTHOTO BOJONOCTadyaHHS IUIIXOM
MOTNEPEeIHhOI MIATOTOBKM BOAW Tiepen OapoMeMOpaHHHM 3HECOJICHHSIM 3 HACTYITHOIO
nepepoOKOI0 OTPUMAHUX KOHIIEHTpATiB A03BoiauTh Ha 10 -15 % 30impmmTH BUXIJ SKICHOT
MUATHOT BOJM, OJHOYACHO 3MEHIIUBIIHN BiJIMOBIIHO KITBKICTh PIIKUX BIIXO/IB, IO TOTPEOYIOThH
noJaTkoBo1 00poOku. B pesynbraTi Takoi KOMIUIEKCHOI 0OpoOKM BOAM ii BapTiCTh MOXke OyTH
3MEHIIeHa Y 2 — 3 pasu, MmO J03BOJIMTH 3a0€3MEeUUTH PErioHu 3 AedIIMTOM MMHUTHOI BOIU
JICIIEBOI0 AKICHOIO BOoJ010. Co0iBapTICTh OTPUMAHHS BOJU NMHUTHOI SKOCTI 13 IIAXTHUX BOJ
6apoMeMOpaHHIMH MeToaMu ckiaze 10 — 15 rpa/ve,

7. Torenuiiini kopucryBaui (rajaysi, minicrepcrsa, miinpuemMcrBa, oprasizanii).
Pe3ynbTat po6OTH MOXKYTh OYyTH BUKOPHUCTaHI1 B IHCTUTYTI KOJIOiAHOT X1Mii Ta XiMii BOJH
HAH Vxkpainu, iHCTHUTYTI «YKpBOJOKaHAJIMPOEKT», Ha mianpueMctBax MicT [onbacy (ITAT



“AmgeBcbkuii Metanmypriiinuii komOiHar), Ilpmazor’s, Kpumy (Kpumcbke pecmybiikaHChbKe
nignpuemMcTBo "KpumBonokanan", BupoOuuue mianpueMmctBo BomomnpoBimHO-KaHATI3aAIIHHOTO
rocrogapcTBa M. Cyzak), mo 3aiiMaroThCs MPOLIECAMU MATOTOBKH BHUCOKOSKICHOT ITUTHOI BOJIU
Ta OYHUIIEHHS CTIYHMX BOJ 1 B)KC BHSBWJIM 3aIlIKaBJICHICTh B TaKUX TEXHOJOTisIX. Okpemi
€JIEMEHTH TEXHOJIOTIN JIETKO BIIPOBA/KYIOTHCA HA ICHYIOUMX CTAHI[ISIX BOAOMIATOTOBKH MICT i
OKpEMUX MiAMPHUEMCTB, HA CTAHI[ISIX OYHUINEHHS MAXTHUX Ta CTIYHUX BOJI.

8. CrtaH roroBHOCTI po3po0KH.

Okpemi €JIeMEHTH TPEICTaBIeHOT POOOTH NPOWIUIM JIabOpaTOpHI Ta JOCTHITHO —
MIPOMHMCIIOBI BUIIPOOYBaHHS 13 TO3UTUBHUMHU pe3ynbTaTamu. CHHTE30BaHI Ta BUIPOOYBaHI
peareHTH AJs MONepeaHboi 0OpOOKM BoAM mepen GapoMeMOpaHHMM OYHILEHHSM, pO3poOiieHi
1abopaTopHi 3pa3Ku HEOOXITHOTO O0JIaHAHHS JJIsl €JIEKTPOXIMIYHOI IMepepoOKH KOHIIEHTPaTIB
Ta 1X ymaproBaHHs], BiIIpalbOBaHi BiJNOBIIHI TEXHOJOTYHI peKOMEHAIil mo/10 e()eKTUBHOTO
3aCTOCYBaHHSI EKCIEPUMEHTAJIbHUX 3pa3KiB. MoxJmBa po3poOKa JIOCIITHO-TIPOMHCIOBUX
3pa3KiB HOBOT'O yCTaTKyBaHHS, aJanTallis po3poOJeHUX PEareHTIiB 10 TEXHOJIOTIYHHUX MPOLECIB
ICHYIOUHX CTaHI[IH BOAOIIITOTOBKHU Ta BOJOOYHIIICHHS.

9. Icuywoui pe3yJibTaTH BOPOBAZKEHHSI.

[IpoBeneni ycmimHi  BUNpPOOYyBaHHS  pPO3pPOOJIEHMX  peareHTiB Ta  OOJaJHaHHS.

[TinTBepmKeHi X BUCOKA €)eKTUBHICTh Ta €KOJIOTIYHA JIOIIBHICTb.

10. Ha3Ba oprani3aiii, Tesiedon, e-mail
KIIl im.. Iropst Cikopcbkoro, iHXeHepHO-XiMiuHMH (akynbTeT, Kadeapa ekoynorii Ta

TEXHOJIOT11 pOCITMHHUX IOTIMEDPIB,
236-60-82, m.gomelya@kpi.ua

11. ®oTo po3podku

—®
T 0 l->;1L T —0)
=a)\

S

WoAY

Cxewma enexTpoJiizepa aJis
KOHIIeHTpYBaHHs po3unHy NaCl,
KOHIICHTPAaTIB

OinbTp U1 PO3AIICHHS PIJIKOL Ta
TBEep0i (a3


mailto:m.gomelya@kpi.ua

12. Tlepenixk myoaikaniii 3a MaTepiajaMu J0CTiIKeHb 32 MepPioJ BUKOHAHHA PO3POOKH

1. Water Supply and Wastewater Disposal: collective monograph / Trus 1., Gomelya M.,
Halysh V., Skiba M. Effect of stabilization treatment of water on the quality of its reverse
osmotic desalination, 2022. 389 p., p. 324-337.
http://bc.pollub.pl/dlibra/publication/14017/edition/13675/content ?ref=desc

2. Radovenchyk 1.V., Trus I.M., Radovenchyk V.M., Gomelya M.D., Hlushchuk V.R. A new
method of disposal of concentrated solutions by crystallization of their components. Cranuii
PO3BUTOK:  3aXHCT HABKOJHWIIHHOIO  cepenoBumia. ExeproomanHicte. 30amaHcoBaHe
IPUPOJOKOPUCTYBaHHS: KOJIeKTUBHA MOHOrpadis. — Kuis: SIpouénko 5. B., 2022 — 566, C. 424-
451.

3. Tpyc 1. M., TBepaoxJio M. M., I'asmm B. B., 'omeas M. JI. ManoBigxoaHa TEXHOIOTIS
3He3anizHeHHs Boau: Exonorisa. loBkiyuia. Enepro3oepesxxenns. 2023: konektuBHa MoHOTrpadis /
nig pea. O. B. Crenogoi. [Tonrasa: HYIIII imeni Opis Kongpatioka. — 2023. — 246 ¢. — C. 171 -
183.

4. Tpyc LM., TI'aaqum B.B., T'omeas M.J. Po3poOka metoniB mnepepoOku ocaliB Ta
BiZIIIpaIibOBaHUX 010COPOCHTIB Ul CTBOPEHHSI MAJOBIIXOJHUX TEXHOJIOTIH OYUIIEHHS BOIH. —
K.: Kongop-Buaasauurso, 2023. — 115. c. rpud Buenoi pagu KIII im. Iropst Cikopebkoro.

5. Inna Trus, Mukola Gomelya, Margarita Skiba, Tetiana Pylypenko, Tamara Krysenko.
Development of Resource-Saving Technologies in the Use of Sedimentation Inhibitors for
Reverse ~ Osmosis  Installations. J.  Ecol. Eng. 2022; 23(1):-—=  206-215.
DOI: https://doi.org/10.12911/22998993/144075

6. Trus 1., Radovenchyk 1., Halysh V., Chuprinov E., Benatov D., Hlushko O., Sirenko L.
Innovative Method for Water Deiron lons Using Capillary Material. J. Ecol. Eng. 2022;
23(3):174-182. https://doi.org/10.12911/22998993/145467

7. Halysh V., Trus I, Radovenchyk V., Gomelya M. 2022. Efficient biosorbents for
wastewater treatment: preparation, characterization, utilization. Journal of Chemical Technology
and Metallurgy. 57(2), 302-309. https://dl.uctm.edu/journal/node/j2022-2/13 21-60_No2_302-
309.pdf

8. Trus I. Optimal conditions of ion exchange separation of anions in low-waste technologies of
water desalination. Journal of Chemical Technology and Metallurgy. 2022, 57, 3, 550-558.
https://dl.uctm.edu/journal/node/j2022-3/14 21-57 br_3_pp_ 550-558.pdf

9. Trus I, Gomelya M., Levytska O., Pylypenko T. Development of Scaling Reagent for
Waters of Different Mineralization. Ecol. Eng. Environ. Technol. 2022; 4:81-87.
DOI: https://doi.org/10.12912/27197050/150201

10. Trus 1., Gomelya M. Low-waste technology of water purification from nitrates on highly
basic anion exchange resin. Journal of Chemical Technology and Metallurgy, 57, 4, 2022, 765-
772. https://dl.uctm.edu/journal/node/j2022-4/14 21-93 brd_2022_pp765-772.pdf

11. Radovenchyk 1., Trus I.M., Halysh V., Krysenko T. Methods of processing liquid waste
concentrates using materials with capillary properties // Journal of Chemical Technology and
Metallurgy. — 2022. — Ne57(5). — P. 946-952. https://dl.uctm.edu/journal/node/j2022-5/8 21-
179 _2022_br5_pp946-952.pdf

12. Trus 1., Gomelya M., Tverdokhlib M., Halysh V., Radovenchyk 1., Benatov D.
Purification of Mine Waters Using Lime and Aluminum Hydroxochloride. Ecol. Eng. Environ.
Technol. — 2022. — Ne 5. — P. 169-176. DOI: https://doi.org/10.12912/27197050/152104

13. Radovenchyk 1., Trus I.M., Halysh V. Radovenchyk V., Chuprinov E. A new method of
disposal of concentrated solutions by crystallization of their components. Naukovyi Visnyk
Natsionalnogo Hirnychogo Universytety. — 2022. — Ne3. https://doi.org/10.33271/nvngu/2022-
3/044

14. Halysh V. Starch modification to ensure resource savings and environmental safety in the
production cardboard from waste paper / V. Halysh, I. Trus, M. Tverdokhlib, Y. Nosachova,
T. Krysenko, O. Hlushko, V. Ploskonos, V. Radovenchyk, M. Gomelya // Journal of Ecological
Engineering. — 2022. — Ne 23(11). — P. 68-75. https://doi.org/10.12911/22998993/153393



doi:%20https://doi.org/10.12911/22998993/144075
doi:%20https://doi.org/10.12911/22998993/144075
http://www.jeeng.net/Author-Inna-Trus/123744
http://www.jeeng.net/Author-Inna-Trus/123744
http://www.jeeng.net/Author-Inna-Trus/123744
http://www.jeeng.net/Author-Inna-Trus/123744
http://www.jeeng.net/Author-Inna-Trus/123744
http://www.jeeng.net/Author-Inna-Trus/123744
http://www.jeeng.net/Author-Inna-Trus/123744
http://www.jeeng.net/Author-Inna-Trus/123744
http://www.jeeng.net/Author-Inna-Trus/123744
https://doi.org/10.12911/22998993/145467
http://www.jeeng.net/Author-Inna-Trus/123744
https://dl.uctm.edu/journal/node/j2022-2/13_21-60_No2_302-309.pdf
https://dl.uctm.edu/journal/node/j2022-2/13_21-60_No2_302-309.pdf
https://dl.uctm.edu/journal/node/j2022-2/13_21-60_No2_302-309.pdf
https://dl.uctm.edu/journal/node/j2022-2/13_21-60_No2_302-309.pdf
http://www.jeeng.net/Author-Inna-Trus/123744
https://dl.uctm.edu/journal/node/j2022-3/14_21-57_br_3_pp_550-558.pdf
https://dl.uctm.edu/journal/node/j2022-3/14_21-57_br_3_pp_550-558.pdf
https://dl.uctm.edu/journal/node/j2022-3/14_21-57_br_3_pp_550-558.pdf
http://www.ecoeet.com/Development-of-Scaling-Reagent-for-Waters-of-Different-Mineralization,150201,0,2.html
http://www.ecoeet.com/Development-of-Scaling-Reagent-for-Waters-of-Different-Mineralization,150201,0,2.html
https://doi.org/10.12912/27197050/150201
http://www.jeeng.net/Author-Inna-Trus/123744
https://dl.uctm.edu/journal/node/j2022-4/14_21-93_br4_2022_pp765-772.pdf
http://www.ecoeet.com/Author-Iaroslav-Radovenchyk/114275
http://www.ecoeet.com/Author-Vita-Halysh/114277
https://dl.uctm.edu/journal/node/j2022-5/8_21-179_2022_br5_pp946-952.pdf
https://dl.uctm.edu/journal/node/j2022-5/8_21-179_2022_br5_pp946-952.pdf
https://doi.org/10.12912/27197050/152104
http://www.ecoeet.com/Author-Iaroslav-Radovenchyk/114275
http://www.ecoeet.com/Author-Vita-Halysh/114277
http://www.ecoeet.com/Author-Iaroslav-Radovenchyk/114275
https://doi.org/10.33271/nvngu/2022-3/044
https://doi.org/10.33271/nvngu/2022-3/044
https://doi.org/10.12911/22998993/153393

15. Halysh V. Application of paper mill sludge and additional chemical substances in the
production of container cardboard / V. Halysh, I. Trus, I. Radovenchyk, T. Shabliy, A.
Ivanchenko, A. Nikolaichuk, & N. Gomelya // Eastern-European Journal of Enterprise
Technologies. — 2022. — Ne 5(6-119). — P. 22-29. doi:10.15587/1729-4061.2022.265112

16. Trus I. M. Removal of sulfates from aqueous solution by using red sludge / I. M. Trus, Y. P.
Kryzhanovska, M. D. Gomelya // Journal of Chemistry and Technologies. — 2022. — 30(3). — P.
431-440. https://doi.org/10.15421/jchemtech.v30i3.256912

17. Trus I. The use of coagulants from industrial waste in water treatment processes / 1. Trus, M.
Gomelya, Y. Kryzhanovska // Journal of Chemical Technology and Metallurgy. — 2023. — Ne
1(58). — P. 178-186. https://journal.uctm.edu/node/j2023-1/JCTM_2023 58 19 22-81 ppl78-
186.pdf

18. Trus 1. Applications of antiscalantsin circulating water supply systems / 1. Trus, M.
Gomelya // Journal of Chemical Technology and Metallurgy. — 2023. — 58, 2. — P. 360-366.

19. Trus I. Low waste technology for the removal of nitrates from water / 1. Trus, M. Gomelya,
V. Halysh, M. Tverdokhlib, I. Makarenko, T. Pylypenko, Y. Chuprinov, D. Benatov H.
Zaitsev //Archives of Environmental Protection. — 2023. — Ne 49 (1). — P. 74-78.

20. Trus 1. M. Low-waste technologies of ion-exchange extraction of phosphates from solution /
I. M. Trus, Y. P. Kryzhanovska, M. D. Gomelya // Journal of Chemistry and Technologies. —
2023. - 31(1). — P. 61-71. https://doi.org/10.15421/jchemtech.v31i1.262743

21. Trus I. M. Using filter loading for iron removal from water / I. M. Trus, M. M.
Tverdokhlib, M. D. Gomelya, A. S. Taranenko // Journal of Chemistry and Technologies. —
2023. —31(2). — P. 334-343. https://doi.org/10.15421/jchemtech.v31i2.277434

22. Radovenchyk 1., Ivanenko O., Karpenko M., Radovenchyk V. Removal of Iron
Compounds from Mechanical Filters of Household Reverse Osmosis Systems Water Purification
/Il Ecological Engineering & Environmental Technology 2023, 24(6), 163-172
https://doi.org/10.12912/27197050/168097

23. Vakulenko A. Efficiency of Reverse Osmosis and lon Exchange in Water Purification from
Nitrates / Mykola Gomelya, Tetyana Shabliy, Iryna Makarenko, Anna Vakulenko // Journal
of Ecological Engineering, 2022. — Ne23(10). - P. 172 — 180.

24. Vakulenko A. Establishishing a dependence of the efficiency of low-pressure reverse
osmotic membranes on the level of water mineralization / Mykola Gomelya, Anna Vakulenko,
Iryna Makarenko, Tetyana Shabliy // Eastern-European Journal of Enterprise Technologies,
2022. — Ne 4/10 (118). — P. 14 — 23.

25. Vakulenko A. Determining the Efficiency of Reverse Osmosis in the Purification of Water
from Phosphates / Mykola Gomelya, Tetyana Shabliy, laroslav Radovenchyk, Anna
Vakulenko // Journal of Ecological Engineering, 2023. — No24(2). - P. 238 — 246.

26. Vakulenko A. Application of low-pressure reverse osmosis membranes for softening of
drinking water / Mykola Gomelya, Tatyana Shabliy, Yaroslav Radovenchyk, Anna Vakulenko
112023

27. Teepaoxaio M., Tpyc L., Fomeass M., Toncrenkosa K. JlocmikeHHS MPOIIECIB OUUIIICHHS
BOJIM BiJ] IOHIB MaHraHy IpH BUKOPHCTAaHHI PO34YMHIB HATpii rinmoxjaoputy // TexHiuHl HAyku Ta
texuosorii. — 2022. — Ne1(27). — C. 152-160. http://tst.stu.cn.ua/article/view/259217

28. I'amum B.B., Jleiikyn M., Tpyc .M., Panosenuux B.M., I'omeass M.J. Byruenesi
copOeHTH 3 MepolUTOBOTrO JirHiHy // BicHuk HaiioHalbHOTO TEXHIYHOTO yHIBEpCUTETY YKpaiHu
«KuiBcbkuil monitexHiuHuM 1HCTUTYT iMeHs Iropst Cikopceskoro» Cepisi «XiMiyHa iHXeHepis,
eKoJIoTisl Ta pecypcosdepexentsn». — 2022, — Ne 3. — C. 69-76. https://doi.org/10.20535/2617-
9741.3.2022.265362

29. T'omens, M. J., Tpyc, I. M., TBepaoxaio, M. M., & Kamaes, B. C. (2022). 3ajexHicTh
e(eKTUBHOCTI 1I0HOOOMIHHOTO BUJIUICHHS 10HIB MapraHilo i3 BOJIH BiJ TuMy 1 opMu ioHITY Ta ii
xopctkocTi. Bicauk HTYY “KIII imeni Iropst Cikopcekoro”. Cepis: XiMiyHa 1HXEHepis,
€KOJIOTis Ta pecypco3depexenHs, (4), 65—72. https://doi.org/10.20535/2617-9741.4.2022.269788
30. Gomelya M., Trus I., Tverdokhlib M., Rudenko O. Evaluation of the efficiency of
sorbents-catalysts for the purification of water from manganese compounds // Bicuuk



https://doi.org/10.15421/jchemtech.v30i3.256912
https://journal.uctm.edu/node/j2023-1/JCTM_2023_58_19_22-81_pp178-186.pdf
https://journal.uctm.edu/node/j2023-1/JCTM_2023_58_19_22-81_pp178-186.pdf
http://www.jeeng.net/Author-Inna-Trus/123744
http://www.jeeng.net/Author-Inna-Trus/123744
https://doi.org/10.15421/jchemtech.v31i1.262743
https://doi.org/10.15421/jchemtech.v31i2.277434
https://doi.org/10.12912/27197050/168097
http://tst.stu.cn.ua/article/view/259217
http://chemengine.kpi.ua/article/view/265362
http://chemengine.kpi.ua/article/view/265362
https://doi.org/10.20535/2617-9741.3.2022.265362
https://doi.org/10.20535/2617-9741.3.2022.265362
https://doi.org/10.20535/2617-9741.4.2022.269788
http://journals.khnu.km.ua/vestnik/?p=15270

XMeNbHUIBKOTO HarioHansHOro yHiBepcuteTy Cepis: «Texniuni Haykm». — 2022. — Ne6, 1.1. —
C. 234-239. https://www.doi.org/10.31891/2307-5732-2022-315-6-234-239

31. Tomenss M. JI. HocmigxeHHs BuiydeHHS (ocdariB 3 BOAM Ha 3BOPOTHHOOCMOTHYHHX
¢ineTpax / M. . I'omeas, I. M. Tpyc, A. K. Bakynenko, A. C. Tapanenko // Bichuk HTYY
“KIII imeni Iropst Cikopcbkoro”. Cepisi: XiMigHa iHKEHEPisl, €KOJIOTisl Ta peCypco30epeKeHHS. —
2023. — Ne2. — C. 60-68. https://doi.org/10.20535/2617-9741.2.2023.283525

32. 'omenst M. /1. BusnHaueHHs e()eKTUBHOCTI BHIIyYCHHS CYyJb(aTiB Ha 3BOPOTHHOOCMOTHYHIHN
memOpani Huszbkoro trucky / M. I. T'omeds, I. M. Tpyc, O. B. I'mymko, I.M. Makapenko //
Texniuai Haykum Ta TexHojorii. — 2023. — Ne 2 (32). - C.261 -268.
https://doi.org/10.25140/2411-5363-2023-2(32)-261-268

33. Tpyc I. M. Bukopucranusi MeMOpaH 3BOPOTHOT'O OCMOCY HH3bKOTO THCKY JIJISl BUITYYCHHS
xsopuniB 3 Bogu / I. M. Tpye, M. M. TBepaox.uio, M. /I. I'omens, .M. Makapenko // Bueni
3anmucKy TaBpiiChKOTO HalllOHATBHOTO YHiBepcuTeTy iMeHi B.1. Bepnancekoro, Cepis: Texuiuni
nayku. — 2023. — Ne34(73), 4. — C. -219-224. DOI https://doi.org/10.32782/2663-
5941/2023.4/35

34.Tomens M. JI. BusnaueHHs e(EKTHBHOCTI OYMIIEHHS BOJIW BiJ HITPATIB METOJIOM
3BopoTHROTO ocmocy / M. . T'omeasi, I. M. Tpye, A. K. Bakynenko, /[.C. ®areeB // BicHuk
XMeNnpHUIBKOTo HarioHansHOro yHiBepcuteTy Cepist: «Texuiuni Haykm». — 2023. — Ne 4. — C.
90-94.

35. Kaprienko M.B., PagoBenunk S1.B., [Banenko O.1. Bunanenns cronyk 3amisa i3 MeXaHiYHHX
GinbTpiB TOOYTOBUX 3BOPOTHOOCMOTHYHHUX CHUCTEM OUHIICHHS BoaM // EHepreTnka: eKOHOMIKA,
TexHouorii, ekonoris, 2023. - Ne 2. — C. 127 — 132.

36. Xomenko, A. C., 'omensi, M. /1., Makapenko, I. M., & [lIa6mii, T. O. (2022). 3anexHicTh
KOpPO3iiHOi aKTHBHOCTI BOAHO-HA()TOBMX CyMIIIeH BiJ XapaKTEPHCTUK BOIHHUX CEPEIOBHIIL.
Bicauxk HTYY “KIII imeni Irops Cikopcekoro”. Cepis: XiMidHa iHXKEHEpis, €KOJIOTis Ta
pecypco3oepexenns, (1), 62—69. https://doi.org/10.20535/2617-9741.1.2022.25416

37. 'omeas, M. ., & Kpmxkanosceka, S. I1. (2023). KonueHnTpyBaHHS pO3YMHIB XJIOPUAY
HATPII0 IpU TIepepoOIli KOHIIEHTPATIB 3BOPOTHHOOCMOTUYHOTO onpicHeHHs Boau. Bicauk HTYY
“KIII imeni Iropst Cikopcrkoro”. Cepist: XiMiuHa iHXKEHepis, €KOJIOTisI Ta pecypco30epexeHHs,
(3), 85-93. https://doi.org/10.20535/2617-9741.3.2023.288253

38.

13. KitouoBi cioBa 710 pO3pOOKH: 80003abesneuents, bapomemopanHull npoyec, eiekmpo-
Ji3ep, KOHYEeHMpam, eieKmoxXiMiune OUUWeHHsl, Mamepianu 3 KaniIsipHUMU 61ACMUBOCISIMU


http://journals.khnu.km.ua/vestnik/?p=15270
https://www.doi.org/10.31891/2307-5732-2022-315-6-234-239
https://doi.org/10.20535/2617-9741.2.2023.283525
https://doi.org/10.25140/2411-5363-2023-2(32)-261-268
https://doi.org/10.32782/2663-5941/2023.4/35
https://doi.org/10.32782/2663-5941/2023.4/35
https://doi.org/10.20535/2617-9741.1.2022.25416
https://doi.org/10.20535/2617-9741.3.2023.288253

