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AHoTauisi. 3a0e31eueHHs] HAcEJICHHS SIKICHOI0 IUTHOO BOJIOIO € OTHUM 3 NPIOPUTETHUX 3aBJIaHb Cy4acCHOTO
cycrninbcTBa. B YkpaiHi, sika mepexxuBae BUKITUKH, TIOB's13aH1 3 HEOOX1THICTIO MOJIepHi3allii KpuTUIHOI iH(pa-
CTPYKTYpH, 1€ 3aBJaHHsI HaOyBae 0COOIUBOI akTyanbHOCTI. JlecHsaHChKa BomonpoBiaHa cranis ([IBC), mo
MOCTa4yae MUTHY BOAY 3HauHil yacTuHi KureBa, moTpedye KOMIUIEKCHOTO OHOBJICHHS 3 OTJISTy Ha TIOTipIICHHS
SIKOCTI BOJIM Y JDKEPEJIi BOJIONOCTaUYaHHS Ta 3aCTapiji TEXHOJIOTIT OUMIICHHS. Y [IbOMY KOHTEKCTI MiJIOTHI JI0-
CIIIJDKEHHSI € BYKITMBUM 1IHCTPYMEHTOM JIJIsl ONITHMIi3allii Ta BUOOPY e(EKTUBHUX TEXHOJIOTIYHUX PillIeHb I1e-
pen iX BIPOBAPKEHHSIM y POMHUCIOBUX MacIITa0ax.

[IpencraBiena miloTHa yCTaHOBKA JUIsl YJIOCKOHAJICHHS TEXHOJIOTIT OUMIEHHS BOAM Ha JleCHSIHCBKIH BOIOII-
poBiaHiii cTaniii M. KueBa. OCHOBHA MeTa JOCIIHKCHHS TOJISTae Y MiIBUILEHH] €()eKTUBHOCTI MTPOILIECY OYH-
IICHHS BOJM LIUISXOM BIIPOBAJPKCHHS HOBITHIX TEXHOJIOTiHM Ta METOAIB. Y POOOTI onucaHo 4 TEXHOJIOTiuHi
CXEMHM OYMCTKH BOIM Ta IPHHIIHII Ji1 MJIOTHOI YCTAaHOBKH, a TAKOX OOTPYHTYBaHHS 3aCTOCYBaHHS CaMe TaKHUX
TEXHOJIOTYHUX CXeM. BUMOTH 10 AOCHIKEHD BKJIFOUAIOTh: BiANIPAIFOBAHHS TEXHOJOTIYHUX CXEM MIPOTITOM
yCiX CE30HIB POKY; MPOBEICHHsI 1a00paTOPHOTO KOHTPOJIIO SIKOCTI BOAM Ha BCIiX eTanax OYHILIECHHS Ta 3He3a-
PaKEHHSI; MATOTOBKY NPOMDXHMX Ta 3aKJIFOYHOTO 3BITiB; MPE3EHTALII0 Pe3ybTaTiB JociipKeHb. [licns npo-
BEICHHS JOCHTIHKEHb OUiKy€ThCS 3HAUHE MOKPAILEHHS SIKOCTI OYMILEHOT BOAM Ta 3HW)KEHHS BUTpPAT Ha €KC-
TuTyaraiiro. 3arnpornoHOBaHi peKOMEH/IaIlil MOKYTh OyTH BUKOPUCTaHI [Tl MOJICpHi3allii iCHYIOYHX BOJIOTIPO-
BiJHMX CTaHILI{ Ta BOPOBa/LKEHHS HOBUX TEXHOJIOTIH y cepi BogomnocTauaHHs.

KuarouoBi ciioBa: BoIomiIroTOBKA, MOIepHi3ailis, JleCHIHChKa BOJAOMPOBITHA CTAHIIis, MIJIOTHI JOCITIHKEHHS,
TEXHOJIOTIYHI CXEMH, SIKICTh MUTHOI BOJM, 3aCTapiJii TEXHOJIOTI1, TPUrajIoreHMeTaH.

BCTYI1 €10 CUIBCHKOTO TOCTIO/IAPCTBA, MPU3BOIUTD JI0
301IbIIEHHS KOHLIEHTpAIlil OpraHiYHUX peyo-
BHH, CMOJYK BaKKHX METaJIIB Ta MiKpOO10JI0Ti-
YHUX 3a0pyAHIOBaviB y piukoBiii Boxi [1, 2].
Curyario yCKJIaJHIOIOTh CE30HHI KOJWBAaHHSI
SKOCTI BOJHW, TOB'S3aHi 3 Tporecamu "IBi-
TiHHA" Ta BiAMHpaHHS (ITOIIAHKTOHY, a Ta-
KOX 3MMOBUM JIbOJIOCTaBOM, II[O CIIPHUSIE ECO-
© KpasueHko O., Kyba T., MoTtaneHko C., pO11ii 3a0pyIHEHb 3 JOHHUX BigKIamiB [3].
Heunnop O., TasapTKinagze H.,
bakyHoBcbKkui O., 2024

[IpoTsrom ocTaHHIX AECATUIITH CLIOCTEpira-
€TBCS CTIWKA TEHACHIIIS A0 MOTIPIICHHS SIKOCT1
BoaM y piumi JlecHa, sika € OCHOBHHM JIXKepe-
goM BopomnoctayanHa s JIBC. AnTtpomno-
TCHHE HABAHTAXKEHHS, 3YMOBIJICHE PO3BUTKOM
MMPOMHUCIIOBOCTI Ta iHTeHCHDiKaITi-
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IcHyrOoUi TEXHOJIOTiI BOJOMIATOTOBKMA Ha
JIBC, mo Oynu BIPOBAPKEHI 1€ B CEpeAMHI
MHUHYJIOTO CTOJITTS, HE CIPOMOXHI 3a0e3rme-
YUTU HAJC)KHUI PIBEHb OYMIICHHS BOIHU Y CY-
YaCHHUX yMOBax. BHKOpUCTaHHS XJIOpY Ta aMi-
aKy JJIsl 3HE3apaXKCHHS, X04 1 € eEKTHBHUM 3a-
co0oM 60pOTHEOU 3 TATOTCHHOIO MIKpPO(IIOpOIO,
MIPU3BOJIUTH JI0 YTBOPEHHS HeOe3meuyHux mooi-
YHHUX MPOIYKTIB, 30KpeMa TPUTaJIOTEHMETaHIB
(TTM), mo MaroTh KaHIEPOTEHHUW Ta MyTa-
TCHHUH BIUIMB Ha oprai3m Joaunu [4, 5].
Kpim Toro, 30epiranust 3Ha4HUX OOCSTIB XJIOPY
Ta amiaKy Ha TEPHUTOpii CTaHIii CTBOPIOE cep-
HO03HI TEXHOTCHHI PU3HKHU.

OCHOBHHWI MATEPIAJI

IisoTHI OCHIAAKEHHS SIK IHCTPYMEHT ONTH-
Mi3anii TeXHOJIOTIYHMX pillleHb

BpaxoByroun Bulle3azHaueHi MpobiemH,
moaepHizanis JIBC e HaranpHOIO TOTpeOOIO.
OnHak BOPOBAJKEHHS HOBUX TEXHOJIOTIH BO-
JIOMTIITOTOBKU Y TIPOMHCIIOBUX MacmTabax mo-
B'si3aHE 31 3HAUHUMHU KaliTalbHUMH Ta €KCIUTY-
aTallifHUMH BUTPATaMH, a TAKOXK PU3UKOM He-
nependadyeHux TEXHIYHMX ckiIaaHomiiB. Came
TOMY MIJIOTHI AOCHIPKEHHS BIAITPalOTh BUPI-
HIaJIbHY POJIb Y Ipolieci MoJepHizallii, 103B0-
TSFOYH:

* 3MO/IETIIOBATH Ta MOPIBHATU €PEKTHUBHICTh
PI3HUX TEXHOJIOTTUHUX CXEM Oe3MocepeIHbO Ha
peainbHiil BoJ 3 JpKepesa BOJONOCTayaHHs [6-
9l

* BU3HAYUTH ONTHMAJbHI MapaMeTpu po-
00TH OYMCHUX CHOPYJ JUIsl KOXKHOI TEXHOJIOT -
YHOT CXEMH, 1110 J03BOJIUTh JOCSATTH MaKCUMa-
JbHOI e()EeKTUBHOCTI OYMIIEHHS Ta 3He3apa-
YKEHHSI BOJIM NTPU MIHIMaJIbHUX BUTpaTax peare-
HTIB Ta eHeprii [10, 11];

* OIIIHUTH TEXHIKO-€KOHOMIYHY JOIIIBHICTh
pI3HUX BapiaHTIB MOJAEpHi3allii, BPaXOBYIOUH
HE JIMIIe KamiTajJbHl BUTPAaTU Ha OYyJIIBHUILITBO
Ta oONaJHaHHS, ale W eKCIUTyaTaliiHi BU-
TpaTH, MOB'I3aHl 3 BUKOPUCTAHHSIM PEarcHTiB,
eJIeKTpoeHeprii Ta oOCIyroByBaHHSIM 00J1a-
HauHs [12-14];

* 3a0€3MEeUNTH BIAMOBIAHICTh SIKOCTI MTUTHOT
BOJIM YNHHHUM CaHITapHUM HOpMaM Ta CTaHAa-
pTaM, II0 € 3alOpyKOI0 OE€3MEeKH Ta 370pOB's
Hacenenns [15, 16];
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* 3HM3UTU TEXHOTCHHI Ta EKOJOTi4HI pPH-
3UKH, TTOB's3aH1 3 BUKOPUCTAHHSM Ta 30epiraH-
HSIM HeOE3MeYHHX PEareHTiB, a TAKOXK YTBOPEH-
HSIM IIKIJIJTABUX TOOIYHUX MPOIYKTIB BOIOIIII-
rotoBku [17].

OO0rpyHTyBaHHsI BHOOPY TEXHOJIOTITYHUX
cxeM

Ha ocHoBi anami3y sxocti Bogu y piuri [e-
CHA Ta ICHYIOUUX TEXHOJIOT1H BOAOIITOTOBKU
Ha JIBC Oyso 3ampornoHOBaHO Taki albTepHa-
TUBHI TEXHOJIOT19HI CXEMH.

1. Ontumizarisi iCHyI04YOi TEXHOJIOTI{ 3 BH-
KOPUCTAHHSAM TOPOIIKOMOAIOHOTO aKTHBOBA-
Horo Byriyuia (ITAB) (puc. 1, a). Lls cxema mne-
pendauae MakCUMaIbHE 30€peKEHHS ICHYIOUNX
CHOPYIl 3 1X YaCTKOBOIO PEKOHCTPYKII€I0 Ta
BIIPOBA/DKCHHSAM JOJATKOBUX CTafiil: I103y-
BaHHs [IAB, MexaniuHa (imbTpalis, BIpoBa-
JDKCHHSI MEXaHIYHUX MIIIAJIOK Y Kamepax pea-
KLii BIACTIMHUKIB TOLIO.

2. 3acToCyBaHHSl TPaHYJIbOBAaHOTO AKTHBO-
Baroro Byriwist (I'AB) y dinsrpax (puc. 1, b).
Is cxema ananoriuna cxemi Nel, aje 3aMicTh
ITAB BukopucroByetbess ['AB y 6e3HamipHuX
a00 HamipHUX QUIbTpaXx.

3. CucteMa MOCHIJIOBHUX HAIipHUX (PiIBT-
piB (puc. 1, ¢). Lla cxema nepenbayae moBHY 3a-
MiHY iCHY04Oi O€3HAIIPHOT CXEMH Ha CUCTEMY
HanipHUX (UIBTPIB, IO MPALIOIOTh Y pEeXKUMax
KOHTaKTHOI KoaryJisiii, NIMOOKOro O4MIIeHHS
Ta BUAAJICHHS OPTraHiYHUX PEUYOBHH 32 JOMOMO-
roro ['AB.

4. MemOpaHHI TeXHOJIOT11 3 yibTpadiibTpa-
€0 Ta HANIPHUMHU BYTUIBHUMH (QUIBTpaMu
(puc. 1,d). Ils cxema mnepembadae 3acTocy-
BaHHA Oe3peareHTHUX MeMOpaHHUX TEXHOJO-
riif (yneTpadiabTpartis) Ui BUJATICHHS 3aBUC-
JUX PEUYOBUH Ta MIKPOOPraHi3MiB, 3 MOJallb-
IIMM OYMIIEHHSM BOJH BiJl OPTaHIYHUX pEUo-
BHH Ha HaMipHUX BYTUIbHUX QLIbTpax.

Bubip came X TEXHOJOTTYHUX CXeM 00y-
MOBJICHUH iX MOTEHIIAJIOM Yy BUPIMIEHHI KIIIO-
yoBux npodaem JIBC, Takux sik BUAAJICHHS Op-
TaHIYHUX PEYOBMH, 3HWKEHHS PIBHS MIKpOOio-
JIOT1YHOTO 3a0py/THEHHS Ta 3MEHILICHHS TEXHO-
reHHUX pu3ukiB. KokHa cxema mae cBoi nepe-
Baru Ta HEJIONIKH, IKi HEOOX1THO PETEebHO 3Ba-
YKUTHU TIPU BUOOP1 ONTHUMAIBHOTO PIIIEHHS.
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Puc. 1. AnbTepHaTHBHI TEXHOJOTIYHI CXEMH, 3alPOIIOHOBaHI JUIsl JleCHSIHCHKOI BOJIOTPOBIHOT CTaHIIIT (M.
KuiB): a) cxema 3 BUKOpHCTaHHAM MOPOIIKONOAIOHOTO aKTUBOBAHOTO BYTULIS; b) cxeMa 3 BUKOPH-
CTaHHSM TPaHyJIbOBAHOTO aKTUBOBAHOTO BYTULIA y QUIBTPAx; €) CUCTEMa IOCIIIOBHUX HAMIPHUX
¢inbTpis; d) MeMOpaHHI TeXHOJIOTI 3 yapTpadIbTpaLi€lo Ta HAIPHUMHU BYTUIBHUMU QLIbTpaMu

Fig. 4. Alternative technological schemes proposed for Desnianska water treatment plant (Kyiv): a) scheme
using powdered activated carbon; b) scheme using granular activated carbon in filters; c) a system
of sequential pressure filters; d) membrane technologies with ultrafiltration and pressure carbon

filters

25



lpobnemu sodonocma4vaHHs, 80008idsedeHHs ma 2idpasniku, eun.47, 2024

TexHi4Hi pilIeHHs MIJIOTHOI YCTAHOBKH
Jlyia MoJletoBaHHs Ta MOPIBHAHHS e€(eKTU-

BHOCTI 3aIllpOITIOHOBAHUX TEXHOJIOTIYHUX CXEM

OyJI0 PO3pOOJICHO MUJIOTHY YCTaHOBKY. OCHO-

BHI TEXHIYHI PIlICHHS, IPUHHATI IPU MPOEKTY-

BaHHI YCTAHOBKH, BKJIIOUAIOTh:

— MOXJIMBICTH MapaesbHoi poOOTH HaIipHOI
Ta Oe3HAMIPHOI JiHIA OYUIIIECHHS,

— 3aCTOCYBaHHS KOMYTAI[IHHOI TaHemi I
THYYKOTO MiJIKJIFOYEHHS €JIEeMEeHTIB YCTaHO-
BKH;

— BUKOPHUCTAHHS THUIOBHMX KOHCTPYKIIIH Harmi-
pHEX QLIBTPIB Ta MEMOPaHHUX MOJYJIIB;

— 3aCTOCYBaHHS HECTAHAAPTHUX KOHCTPYKIIIH
TUTSE MOJICITFOBAHHS BiICTIHHUKIB Ta Oe3HaITi-
pHUX QLIBTPIB;

— BIIPOBA/DKCHHS CHCTEMH aBTOMATHYHOTO
yHOpaBIiHHS Ta KOHTPOJIIO.

Bumoru 10 gocaigxenn Ha MiJIOTHIM ycTa-
HOBIII

Texuiune 3aBIaHHS Ha TMPOBEIEHHS JOCIIi-
JDKeHb Ha MIJOTHIA YCTaHOBII BKJIIOYAE JeTa-
JHHUHN IJ1aH pOOiIT, MEPEeTiK NOKa3HUKIB SKOCTI
BOJIH, 1[0 MiAJISATAIOTh KOHTPOJIO, Ta METOUKU
BUKOHAHHSI BUMIpIOBaHb. OCHOBHI BUMOTH Te-
XHIYHOTO 3aBJaHHS MOJATal0Th Y HACTYITHOMY':
e BIIMPAIIOBaHHS TEXHOJOTIYHUX CXEM IpO-

TATOM YCiX CE30HIB POKY;

e TMpPOBEJICHHS JIADOPATOPHOTO  KOHTPOJIIO
SIKOCTI BOJIM Ha BCIX eTanax OYMILIEHHS Ta
3HEe3apaKCHHS,

e TIATOTOBKA MPOMIKHHX Ta 3aKIFOYHOTO 3Bi-
TiB;

e TIpe3eHTallis pe3yJIbTaTiB AOCHIIPKEHb Ha 3a-
cimanni Texniunoi pagu IIpAT "AK "Ku-
IBBOJOKaHAI'".

BUCHOBKHA

Mopepnizaitis JleCHIHCHKOI BOAOTIPOBITHOT
CTaHIII] € CKJIaJJHUM Ta OaratorpaHHUM 3aB/IaH-
HSIM, [II0 BUMAarae KOMIUTIEKCHOTo miaxomy. I1i-
JIOTHI JOCTIPKEHHS Ha CHEIialbHO po3po0ie-
HIM yCTaHOBII JIO3BOJISATH BUOpaTH ONTHUMA-
JTBHY TEXHOJOTIYHY CXEeMy BOJOIIArOTO-
BKH, sIKa 3a0€3MeYNUTh BUCOKY SIKICTh MHUTHOI
BOJIM, MiHIMI3y€ TEXHOT'€HHI Ta €KOJIOT14YHI pH-
3UKH, 2 TaKOX OyJe EKOHOMIYHO JIOLIb-
Hot0. Lle cipusiTuMe MiABUILECHHIO PIBHS XKHUTTS
HaceJIeHHs Ta 3a0e3MEYeHHIO CTaJor0 pPO3BHU-
TKy Micta Kuesa.
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Development of a pilot plant for improvement water purification technologies
at Desnianska water treatment plant in Kyiv

Oleksandr Kravchenko, Tetiana Kuba, Svitlana Potapenko, Oksana Nechypor,
Nestan Tavartkiladze, Oleg Bakunovskyi

Abstract. Providing the population with high-quality drinking water is one of the priority tasks of
modern society. In Ukraine, which is experiencing challenges related to the need to modernize critical
infrastructure, this task is of particular relevance. The Desnianska Water Supply Station (DVS),
which supplies drinking water to a large part of Kyiv, needs a comprehensive renovation due to the
deterioration of water quality at the water supply source and outdated treatment technologies. In this
context, pilot studies are an important tool for optimizing and selecting effective technological
solutions before their implementation on an industrial scale.

The article discusses the development of a pilot plant to improve the technology of water
purification at the Desnianska water supply station in Kyiv. The main goal of the study is to increase
the efficiency of the water purification process through the introduction of the latest technologies and
methods. The paper describes 4 technological schemes of water purification and the principle of
operation of the pilot plant, as well as the justification for the use of such technological schemes.
Requirements for research include: working out technological schemes during all seasons of the year;
laboratory control of water quality at all stages of purification and disinfection; preparation of interim
and final reports; presentation of research results. After the research, a significant improvement in the
quality of treated water and a reduction in operating costs are expected. The proposed
recommendations can be used to modernize existing water supply stations and introduce new
technologies in the field of water supply.

Key words: water treatment, modernization, Desnianska water treatment plant, pilot studies,
technological schemes, drinking water quality, outdated technologies, trihalomethane.
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