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AHoTanisi. B cydacHoMy CBITi 3aroctproerscsi mpobieMa 3a0e3neueHHs JI0ACTBA SKiCHOIO MHTHOIO
BOJIOIO. 3a TaHUMH MDKHAPOIHUX oprasizailiii 10 2025 poky MmoJIOBMHA CBITOBOTO HACEJICHHS MEIIKa-
THME B paiioHax 3 BiM4yTHHM AedinuroM Boau. OJHUM 3 IpaB TPOMaJIsiH, BU3HAYCHUX T'OJIOBHUM 3a-
KOHOM YKpaiHWH, € JOCTaTHIN XUTTEBUI PIBEHb Ta €KOJIOTiYHA Oe3reKa, 1o nependadae 3adbe3neueHHs
SIKICHOIO MTUTHOIO BOJOIO B HEOOXIMHUX 00CsArax Ta BiJMOBIJHO 10 BCTAHOBJICHUX HOPMATHRBIB 111010
AKOCTI mATHOI BoaM. 3 mieto MeToro Kabiner MiHicTpiB YKpaiHu yXBallMB KOHIICIIIO JAE€PKaBHOI Ii-
JTBOBOI comianbHOI mporpamu «IIutHa Boga Ykpainu» Ha 2022-2026 poku. HesanoBinpHHI cTaH sIKOC-
Ti BOIW B YKpaiHi NOB'SI3aHMIA 3 MOPaIbHUM Ta (Di3MYHUM 3HOILICHHSM OCHOBHUX (OH[IB, HeJO(iHAH-
CYBaHHSIM Tajly3l BOJOIIOCTaYaHHS Ta BOAOBIJBEACHHS. B CUIbCBHKIM MICIICBOCTI CHTYaIlisl YCKIIAHIO-
€Tbcs OpakoM KBallipikoBaHUX KajapiB. 3HAUHA YAaCTHHA MEIIKAHLIB CUIbCHKUX HACEJEHUX IYHKTIB
JUTSL 33JI0BOJICHHS T'OCTIOAAPCHKO-TIMTHUX MOTPed BUKOPUCTOBYE BOIY IMiI3EMHUX BOJOHOCHUX TOPH-
30HTIB, SIKa YaCTO BMIII[Y€ MTOHAHOPMOBI KOHIICHTpAIIIi 3araJibHOro 3aii3a. J{Jis 3He3ani3HeHHS BOJAM B
MaJliX HACeNICHWX IyHKTax OyIyBaJuCs BOJOOYMCHI CHOPYIM 32 THIIOBUMH IPOEKTAMH i3 3aCTOCY-
BaHHAM Oe3peareHTHHX MeTo[iB. [IpakTHka ekcruryaramnii OKpeMUX OYMCHHUX CIIOPYZ MOKa3aua IXHIO
HU3bKY €(EeKTHUBHICTH pOOOTH, IO TIOB’SI3aHO 3 HEOOIPYHTOBAaHHMM 3aCTOCYBAaHHAM TaKHX METOJIiB.
BnockoHaneHHs il04MX CXeM MiJArOTOBKH BOJY IMOBUHHO 3/1iHCHIOBATHCS 3 BpPaxXyBaHHSIM OCOOJIHMBOC-
Tei (i3MKO-XIMIYHOTO CKJIQJly BOAW Ta BHKOPUCTAHHSIM HAsSBHOTO BOJOOYMCHOrO oOiaaHaHHSA. Me-
TOI0 POOOTH € BIOCKOHAICHHS TEXHOJIOTIYHOT CXeMH 3HE3ai3HEHHS BOJM Ta IiJBUILEHHS SKOCTi ]i-
npTpary. BeraHoBieHo, 1110 MpUYMHA HE3aI0BUTFHOI pOOOTH OYMCHUX CHOPY/ IOB’si3aHa 3 HU3BKOIO
JYXHICTIO MiJ3€MHOT BOAU. 3a pe3ysibTaTaMu €KCIIEPUMEHTAIBHUX JTOCTIUKEHb OOIPYHTOBaHI pawio-
HaJIbHI BUJIM ITiJUTY>KHIOBAJILHUX PEAreHTIB Ta iXHI pO3paxyHKOBI JI03H, BCTAHOBJICHI 3aJIe)KHOCTI 3Mi-
HU BOJIHEBOTO TIOKa3HMKA BiJl BUAY Ta 103U PEAreHTIB, 3aJMIIKOBI JIY>)KHOCTI BOAH, €(DEKTUBHICTb 3HE-
3aJII3HEHHS BOJIH.

KarouoBi cjioBa: mij3emMHi BOJH, 3HE3aII3HEHHS, pEareHTH, eKCIIEPUMEHT, TEXHOJIOTiYHa cxema, ¢i-
JTBTPYBaHHSL.

BCTYII 2026 poku, sika nependayae 3a0e3rneyeHHs
YKpaiHLiB SIKICHOIO MUTHOIO BOJIOIO Ta 3Me-
HIIEHHS 00CAT1B HEOUHIIIEHUX CTIYHHUX BOI,.

['ocnogapchko-UTHI  OTPEOU  CIIOKHU-
BayiB MaJMX HACEJIEHUX MYHKTIB MiBHIYHO-
3aXiJIHOTO perioHy YKpaiHu 3aJI0BOJIHHS-
IOTBCS IIISXOM 3a0MpaHHS BOIM 3 MiI3EM-
HUX BOJOHOCHHMX ropu3oHTiB [2,3]. B 3ara-
JHHOMY BHIIQJKY MiZ3€MHI BOJH € Habararo
YUCTIIIMMHU 32 TOBEPXHEBI, iXHIA CTIK €

AKTyanpHOIO Mpo0sIeMoro Ui OibIIoc-
T1 JIep>KaB y CBITI € HecTaya MUTHOI BOAM,
sIKa TMOCTIHHO 3arocTproeThes [1]. B Ykpai-
Hi numie 69% HaceneHHS MaloTh JOCTYII 10
[IEHTPaTi30BaHOTO BojornocTayands. Kaoi-
HeT MiHicTpiB YKpaiHH CXBaJuB KOHIEM-
0 JIepP’KaBHOI IIJIBOBOI COIIAbHOI MPO-
rpamu «IlutHa Boma VYkpaimm» Ha 2022-
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OUThII CTaOLIBHUM, a AKICTh MPAKTUYHO HE
3aJIeKUTh Big moroguux 3min [4]. Taki Bo-
IIM IOCUTh YacCTO BMIIYIOTh CIIOTYKH 3alli-
3a, KOHIICHTpAIlisl SKUX MEPEBUIIYE BUMOTH
HepxCanlliH «I'irieniuni BUMOTH A0 BOJIU
MUTHOT, IPU3HAYEHOT JJIs CIIOYKUBAHHS JIIO-
JIMHOIO», Ta MOTPEOYIOTh OOTPYHTOBAHUX
TEXHOJIOTIYHUX PIIIEHb BOAOIIATOTOBKH

[5,6].
META I METO/IH1

Jitoui cTaHIlii 3HE3ATI3HEHHS BOAM, TI0-
OyZ0BaHI B CUIbCHKHX HACEICHHMX IyHKTaxX
JIECSITKU POKIB TOMY Hazaj, 0a3yBaiucs Ha
TUIIOBUX MPOEKTAX 1, SIK MIPaBUIIO, Nependa-
qamu Oe3peareHTi CXeMH 3He3ali3HEHHs
Boau [7,8]. Tlpu 1boMy BHKOPHCTOBYBAJIH-
csl 0IHO- 200 BOCTYIIEHEBI HamipHi QiIbT-
pHU 3 BY3JIOM BBEJICHHS MOBITPs B TpyOoOII-
poBig miA3eMHOI Boau mepen Humu [9].
[IpakTuka exkcruryaTaiii OKpeMHX OYHCHHX
CTIOpYA TOKa3aja iXHI0 HU3bKY €(QeKTHB-
HICTP POOOTH, IO TOB’S3aHO 3 HEBpaXy-
BaHHAM pALy OOMEXEHb, SIKI BUCYBAIOTHCS
10 Oe3peareHTHUX CXEeM 3He3aJi3HEHHs
[10,11]. BrockoHaEHHS AIFOYMX CXEM ITijI-
TOTOBKM BOAM MOBHMHHO 3JIHCHIOBaTHCS 3
BpaxyBaHHSIM  ocoOiuBocTedl  (i3HKO-
XIMIYHOTO CKJIaJly BOAHM Ta BUKOPUCTAHHSIM
HasBHOT'O BOJIOOYHCHOTO oOnanHaHHsI. Me-
Ta poOOTH CHPSMOBAaHA Ha BJIOCKOHAJIIEHHS
TEXHOJIOTTYHOI CXEMHU 3HEe3aJI3HEHHS BOIHU
Ta 3a0e3neueHHs sKocTi (QiIbTpaTy y BiJ-
MOBIJTHOCTI /10 HOPMATHBHUX BHMOT CIIO-
xuBava. [Ipy BUKOHaHHI poOOTH IPOBOIU-
JIMCS aHAJTI3 JIF0Y01 CXEMH OYMIICHHS BOJIH,
€KCIIEpUMEHTAJIbHI JTOCHIKEHHS TPOIECY
iHTeHcuGiKallii 3He3aJ1i3HeHHS BOAM Oe31o-
CepeHhO Ha BOJOOYHMCHIN CTaHIIIi Ta B Ja-
060paTOpHUX YMOBaX.

PE3YJIbTATHU TA TIOACHEHHSA

J5is 3He3ami3HEHHS! BOAU MOXKYTh BHUKO-
pUCTOBYBaTUCSl Oe3peareHTHi, peareHTHI,
KaTiOHOOOMiHHI, MeMOpaHHI Ta O0l10XiMi4HI
meronu [12,13]. HaituacTime amst 3He3ai3-
HEHHS IMiI36MHUX BHUKOPHUCTOBYIOTH Oe3pe-
areHTHI METOAM, OCKITbKH BOHHU IPOCTIIII
ta nemreini [14,15]. Tlpote 3acTocyBaHHs
TaKuX METOJIB OOMEXYEThCS KOHIICHTpAITi-
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€10 3aJ1i3a Ta CHiBBIIHOIIEHHSIM HOTo GopMm,
MIHIMQJIBHOK JTY)KHICTIO, OKHCHICTIO, BOJI-
HeBuM TokazHukoM, OBIT oo [16,17].

Jnst iaTeHcudikaiii OKHMCIEHHS 3aii3a
BUKOPHUCTOBYIOTh XIMI4HI peareHTu (XJop
Ta WOT0 CIIOJIYKH, IIEPMaHraHaT Kaliio, Co-
ny Touio) [4,18]. PekomeH10BaH1 1031 OKH-
CIIIOBAYiB PEKOMEHIYEThCS BHU3HAYATH B
3aJIeKHOCTI BiJl KOHIEHTpAIii 3aKHCHOTO
3aili3a, a MiUTYy’)KHIOBAJIbHUX PpEarcHTIB —
J0JaTKOBO W KOHIEHTpaIii BIJIbHOI BYTJIe-
kuciotu [9]. XimiuHe 3B’I3yBaHHS JBOOKH-
Cy KHCJIOTH peareéHTaMyd MOJKHa IOJaTH Y
BHTJISITI PIBHSHB!

BartHoM: Ca(OH)2 + CO2 = CaCO3+H20; (1)
comoro: Na2CO3+CO2+H20 = 2NaHCO:3. (2)

PearenTn BBOASATH y BOILY 3 METOIO 301Ib-
IIICHHSI BOJIHEBOTO MOKAa3HHMKA, IO MPUCKO-
pIO€E TiApoii3 3aiiza Ta IUIACTIBIIEYTBO-
PEHHS, KOAryJIslilo MIACTIBIIB, OKHUCICHHS
3aKHCHOTO 3amiza. KpiM Toro, iHKOIHM MOT-
pIOHO BHKOPHCTOBYBATH KOArYJISIHTU Ta
(GAOKYISHTH JJI1 TPUCKOPEHHS OCIJaHHS
3aBuCi, 1m0 yTBOproeThes [19]. B pearent-
HUX CXEMax 3HE3aJi3HEHHS BOJH IOIAaTKO-
BE€ BHUKOPHUCTaHHs aepauii J03BOJISE 3MEH-
LIUTH JI03U PEareHTiB Ha M1JUIyrOBYBaHHS 1
okwucieHus (puc. 1).
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Fig. 1. Savings of alkalizing reagents depend-
ing on the method of water degassing

[Ipote PI3HOMaHITHICTh ¢bi3uKo-
XIMIYHOTO CKJIAy MiJ36MHHUX BOJ BUMAarae
MOTNIEPETHIX JIOCTIKeHb OIS JpKepena Bo-
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JOTIOCTaYaHHs JUIsi OOTPYHTOBAHOTO BUOO-
Py METOIy 3HE3aJi3HEHHS Ta PO3PaxXyHKO-
BUX napameTtpis [4,20].

s BoomocTayaHHs Cenluila BUKOPHC-
TOBYEThCS apTe3iaHChKa BOJIA, sIKa HE Bij-
noBigae Bumoram J[CaulliH 2.2.4-171-10
JUTSL BOJIOTIPOBIHOI MATHOI BOJU 33 HACTY-
MTHUMU MOKa3HUKaMU:

* 3a71i30 3aranphe — 17,0...24,0 mr/am>;
* 3amax — 3 6anu (3ami3uCTHil),

* pogHeBHil moka3Huk — 6,0...6,4 ox.;

* amoniit — 1,16...1,41 mr/am>;

* oKuCITIOBaHICTh — 4,94...7,2 MrO2/nvs;
* xanamyTHicTh — 3,32...5,89 mr/amS;

* 3abapmienicts — 33...70°.

KonnenTtparisa 3arajapHoro 3aiiza mepe-
BUIIlYE JOMyCTUMY HOpMy B 85...120 pa3.
3a1i30 B MiA3eMHIA BOIl 3HAXOIWUTHCS, B
OCHOBHOMY, B 3akucHiil ¢opmi (96,5% Bin
3ajiza 3arajnpHoOro). BomHeBuil MmokasHHMK
MEHIIIE MiHIMaJbHO JIOIyCTUMOTO 3HAuYeH-
HSl, 110 OTpedye MiATyroByBaHHS BOJIU Ta
BUKOPHUCTAHHS BHCOKOS()EKTHBHHX Jera3a-
HiltHuX npucTpoiB. IlepeBuIlleHHS MOKa3-
HUKIB KaJJaMyTHOCTI Ta 3a0apBJIEHOCTI BO-
U TIOB’S3aHO 3 OKHCIEHHSIM 3aii3a Mpu
TpPaHCIIOPTYBaHHI NpoO 10 Micls MpoBe-
neHHs a”ani3iB. OKUCHIOBAHICTH IT1A3EMHOI
BOJM 1HOJI HE3HAYHO TEPEBUIILYE JIOIYC-
TUMY KOHIIEHTpAIIi0, [0 MOB’S3aHO0, B Ie-
pILIy Yepry, 3 HasgBHICTIO 3aKMCHOTO 3aJii3a.
HeBennka OKHCHIOBaHICTh BOAM JIO3BOIISIE
3poOUTH BHCHOBOK IPO BIACYTHICTH Opra-
HIYHUX PEYOBHH Y MiA3eMHill BOII.

Jlit0ouor0  TEXHOJIOTIYHOK  CXEMOIO
(puc. 2) mepeadayeHO BBEICHHS IMOBITPS B
HamipHUil TpyOOIpOBiA Ta JBOCTYIEHEBE
GbiIpTpyBaHHS Ha HamipHUX (QUIBTpax 3
mebeHeBol0 3acunkor. EkcrutyaTyeTbes
YOTHUPHU KOHTAKTHI (UIBTPU Ta TPU MPOsiC-
HIOBaIbHI (inbTpu. PiIbTpar 3HE3apaxy-
€THCS TIMOXJIOPUTOM HATPIIO0 Ta HAIXOIUTH
y nsa PUB, 3 SKMX HacoCOM MOJAETHCS y
BOJIOTIPOBIJTHY MEPEKY CENHIIA.

AHaui3u pe3yibTaTiB MOKAa3HUKIB SKOCTI
BOJM B PI3HUX TOYKAaX TEXHOJOTIYHOI CXe-
MU  JIO3BOJMJIA BCTAHOBHTH HACTYIIHE.
EdexTuBHICTh 3HE3aTI3HEHHS BOJU Ha KOH-
TaKTHUX (UIBTpaxX CTAHOBUTH OJHM3BKO
50%, B IiIOMy Ha JABOX CTYMNEHSIX 3HE3ai-
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3HeHHs — A0 95%. Ha Bcix cranisx ouu-
IICHHS BOJU CIOCTEPIraeThCsi HAsIBHICTH
3HAYHOTO MPOIIEHTHOTO BMICTy 3aKHCHOTO
3autiza: micis aepamii — 95%, micist KOHTaK-
THUX (QinbTpiB — 78%, B HamipHOMY TpyOO-
MPOBO/JII TOJAaBaHHS OYMIICHOT BOIAM y BO-
nonpoBigHy Mepexy — 80%. Tobro oxwmc-
JICHHS 3ajli3a MPOXOJUTh He3aloBUIbHO. B
pe3yJIbTaTi JOCTiIKEHb BCTAHOBJICHO, IIIO
(dakTHYHA TTUTOMAa BUTpaTa IOBITPS IeEpe-
BUIIIye TeopeTnuny B 21 pa3. HezanosinsHa
e(EeKTUBHICTh OKUCJICHHS 3aii3a MOSCHIO-
€TbCS HU3BKMMH 3HAYCHHS BOJHEBOTO IIO-
Ka3HHMKA Ta JYXXHOCTI Boau. [Ipu 3HIKEHHI
KOHIIGHTpallii ~ 3araJlbHOTO  3aji3a  J0
0,8 mr/om® 3a0e3MeyyroThCsl HOPMATHBHI
nokasHuku KamamyTHocti (1,1 mr/mm®) Ta
3abapsnenocti (11°) Boau.

EdexTuBHICTD BUIANCHHS aMOHIHHOTO
a30Ty Ha JIIOYMX OYHCHUX CIOPYAax J0-
CTaTHS Ta CTAHOBUTH: MICIIS MEPIIOTO CTY-
nens pinpTpyBanusa 48%, B uinomy — 75%.

EdexTuBHICTD 3HMKEHHSI OKHUCIIOBAHOC-
Ti TaKOX 3aJI0BIJIbHA: MICIS MEPILIOro CTy-
neHo ¢upTpyBaHHs — 60%, B muiomy —
80%. HasiBHICTh BennKOi KOHIIEHTpallii BY-
rnekucnor (70-100 mr/am®) pobuTh BOIY
arpecuBHOIO 10 BIJIHOIIEHHIO JI0 MeETaly.
[Tpruomy, arpecuBHICTb BOJAU 30UIbIIYETH-
csl BiJ BOJI03a00Opy 10 BOJOMPOBITHOI Me-
pEeXl, 10 BUKIUKAE KOPO3iK0 METaJIeBUX
TpyOOIPOBOIiB Ta 001 THAHHS.

Jns 3abe3nedeHHss HEOOX1AHOI edeKTH-
BHOCTI 3HE3aJi3HEHHS BOJIU MOTPIOHO mij-
BUlUTH [5,11]: 3HaUEHHS BOJHEBOTO MOKa-
3HMKa Ta JIy>)KHOCTI BOJM, IO MOXE OyTH
3a0e3neueHe /J10JaTKOBUM BBEACHHSM IIif-
JTYXKHIOBAILHUX PEarcHTIB.

JUis BU3HAuUEHHS PALliOHAJIBHUX 103 Ta
TUIIB peareHTiB OyJIu MpOBENEHl J0CIi-
JOKeHHsI 0e3mocepeIHbO Ha CTaHIii 3He3aTi-
3HEHHS BOJW. BHKOpHcTOBYBamacs BOja,
BiZliOpaHa mepes; KOHTAaKTHUMH (iIbTpamMu
3 TOKa3HUKAMH:

* myxHicTh, JI=1,0 MOJIB/MS;

* pH=6,4 on,

* KOHIICHTpAIIis
[Fe] = 17,3 mr/mv®.

VY Boay AoAaBaKcs pi3HI peareHTH B pi-
3HUX KOHIICHTpaIlisiX Ta KoMOiHamisx. [ami

3arajabHOro 3aJ113a,
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BOJIa repeMilryBajacs i GpirpTpyBaiacs ye-
pe3 ¢inbTp. Ha pizHMX eramax qocCiiKeHb
BU3HAYAJMCSI BOJHEBUI MOKAa3HHUK Ta JyX-
HICTh BOJIM, @ KOHIICHTPAIIIS 3a1i3a — MiCis
GiTBTpYBaHHS HUIAXOM HOTO KOHCEpBarii
Ta HACTYIHOTO BHM3HAYCHHS POJIAHIJIOBUM
METOAOM B J1abopaTopii.

=
=
=

Ipu nosysansi comu ([ = 80 mr/mmd)
Bi3yaJIbHO CIOCTepirajgacsi 3MiHa 3a0apB-
JICHHS, BHACIIJOK OKHCIEHHS 3aKHCHOTO
3ami3a. [y mpUCKOpeHHsST BUIAICHHS 3 BO-
M KOJIOIIHHUX Ta JPiOHOIUCIEPCHUX CIIO-
JYK 3ajli3a BUKOPUCTOBYBABCS KOAryJsHT

«ITonBak». Jlo3a KOaryjiasiHTy CTaHOBHJIA
I = 10 mr/mm®.
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1 — tpyOuaruii KonoAsA3k; 2 — HaMpHUI 3MilryBad; 3 — MOBITPO30IpHUK; 4 — KOMIIpecop; 5 —
KOHTaKTHUH QiIBTP; 6 — MPOSACHIOBATIBHUM QiNbTP; 7 — BUTPATHUH OaK TINOXJIIOPUTY HATPIIO;
8 — Hacoc-03aTop PO3UUHY TiNOXJIOpUTY Hatpi; 9 — PUB; 10 — npomuBHWMIA Hacoc; 11 — cTi-
YHHHI JTOTOK; 12 — Hacoc mojavi BOJU y BOJOMPOBIIHY Mepexy; Bl — rocrnonapchko-nmuTHU
BojonpoBia; B9 — Bomonposin migzemuoi Boau; B10 — Bogonposin aepoBanoi Bojau; B11 —
BOJIONIPOBIJ] YaCTKOBO 3He3aii3HeHoi Boau; B12 — BomompoBix 3He3anmizHeHol Bojau; B13 —
NpOMHBHUI Bojonposin; B14 — tpyGonposin BiaBeneHHs rasie; B15 — oOBigauit TpyOOIpO-
Bin; K3 — tpyGomnposia Opyanoi npomusHOi Bomu; AO — mositponposia; R1 — TpyGomposin

BBEICHHS PO3UMHY TilIOXJIOPUTY HATPIIO

Fig. 2. Technological scheme of water iron removing

1 — the tubular well; 2 — the pressure mixer; 3 — the air tank; 4 — the compressor; 5 — the con-
tact filter; 6 — the clarifying filter; 7 — the consumable tank of sodium hypochlorite; 8 — the
pump-dispenser of sodium hypochlorite solution; 9 — the clean water tank; 10 — the flashing
pump; 11 — the sewage tray; 12 — the water supply pump to the water supply network; B1 —
the domestic and drinking water pipeline; B9 — the groundwater pipeline; B10 — the aerated
water pipeline; B11 — the water supply pipeline with partially iron removing; B12 — the water
supply pipeline with iron removing; B13 — the flushing water supply pipeline; B14 — the gas
discharge pipeline; B15 — the bypass pipeline; K3 — the dirty flushing water pipeline; A0 — the
air pipeline; R1 — the pipeline for the sodium hypochlorite solution introduction.
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[Tpu nomaBaHHi JIUIIE KOATYJISIHTY CIIOC-
Tepirajimcs Jieap MOMITHI ApiOHI TUIacTiBII,
TOMY JI0/1aBaBCsA GAOKYISIHT
=2 Mr/z[M3). 3HadyeHHsT BOIHEBOI'O IIO-
ka3Huka He 3MmiHwiocs (pH =7,0), myx-
HicTh cTanoBmiua 1,8 mmoms/M°. Tlicns di-
JTBTPYBaHHS KOHIIEHTpAIlisl 3arajibHOTO 3a-
Ji3a 3MeHmmIacs B 2,3 pasu, B MOPiBHIHHI
3 MOYaTKOBOK. [Ipu MigBUIIEHH] 103U COU
B 1,25 pa3u Ta n03U KOAryJsiHty B 2 pasu
KOHIIEHTpAIlisl 3arajibHOr0 3ajli3a 3MEHINHU-
nacs B 2,9 pasu.

Buxopucranas koaryisiHTa Ta (JIOKY-
JISTHTA MiCIs MiJTyTOBYBaHHS MPAKTUYHO HE
BITMBAE HA 3HE3ATI3HEHHS BOJIM, BHACIIIIOK
3MEHIIECHHS 3HAYEeHHS BOJAHEBOIO MOKA3HU-
Ka Ta JIy>)KHOCTI BOJM 1, BIIIIOBITHO, MOTpE-
Oye 104aTKOBOI BUTPATH JYTY.

BuBuanacss MOXJIHMBICT TPOBEICHHS
JI0JTATKOBOT aeparlii BOJM Micis BBEJACHHS B
JOCTIPKYBaHy BOJIy PO3YMHY COJH 3 03010
100 mr/am. ITpu usomy, pH Boam nopis-
HioBayo 7,1, a micus aeparii — 7,3. KonieH-
Tpalis 3arajJpHOro 3aji3a micis QuUIbTPY-
BaHHS 3MEHIIWIach B 7,5 pa3iB B IMOPIB-
HSHHI 3 T04aTKoBO0. [Ipu 30ibIeHH] /10-
31 comu 10 140 mr/ams, KOHIIEHTpaIlis 3a-
rajibHOTO 3aii3a Micius (iIbTPYBaHHS CKJIa-
ma 0,11 mr/mme. 3MiHy 3HaUY€HHS BOJHEBOTO
MOKa3HWKa BIJ JO3M COJIM HAaBEIEHO Ha
puc. 3.
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Fig. 3. Change in hydrogen index from soda
dose
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[Ipu mo3yBaHHI y BOAy  BamHa
(J1: =40 mr/aM°) 3arambHa JTyXHICTh CKJIa-
nana 1,6 MMOJIB/MS, KOHIIEHTpAIlis 3aralib-
HOTO 3aJTi3a micis (UIbTpyBaHHS 3HUXKYBa-
nacst y 4,8 pasiB. 3aJIeKHICTh 3MiHU 3Ha-
YEHHSI BOJHEBOTO MOKA3HUKA BiJl TO3H Ball-
Ha HaBE/IEHO Ha puc. 4.
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Puc. 4. 3MiHa BOAHEBOr'0 IOKAa3HMKA BIJ 03U
BallHa

Fig. 4. Change in hydrogen index from lime
dose

OTKe, MIBUIIE MiABUILIEHHS BOIHEBOTO
MOKa3HHUKA CIIOCTEPITaeThCsl TIPU JI0JIaBaHHI
y BOAY pO3YMHYy BallHa, IO IiATBEPIKY-
€ThCS JAHUMU 1HIIUX Jocaigaukis [9,15].

BUCHOBKH TA PEKOMEHJJAIIII

[IpoBeneHi  MOCHITKEHHS  TO3BOJIMIN
BCTAHOBUTH IPUYUH HE33JI0BUIBHOI pOOOTH
MIr0YOl CTaHI(l 3HE3aTI3HEHHS BOOH, SKa
mpaioe 3a Oe3peareHTHUM MeTonoM. lle
MOB’SI3aHO 3 HU3bKUMH 3HAUEHHS BOJHEBO-
ro MOKa3HMUKA Ta JIY)KHOCTI T136MHOI BOJTH.
[TpoBeneHi MiMOTHI TOCTIHKEHHS 3HE3ami3-
HEHHS BOJIM B HATYPHHUX YMOBAX i3 BUKOPH-
CTaHHSM PI3HHMX peareHTiB JO3BOJWIN 00-
IPYHTYBaTH AOULIBHICTh X BHUKOPHUCTAHHS
Ta pO3paxXyHKOBI J103U. BiTHOCHA AemieBu3-
Ha BamHa poOUTh HOro eKOHOMIYHO MpHUBa-
OonmuBuUM IS 3acTtocyBaHHsA. [Ipore ckian-
HICTh MPUI0AHHS SKICHOTO BaIHa, CIOPY.I
JUTSI TOTYBaHHS Ta O3YBAaHHS BaIlHSHOI BO-
¥, HEeOOXIOHICTh HAsBHOCTI BHCOKOKBAIIi-
(iKOBaHOTO O0OCITYTOBYIHOUOTO IMEpPCOHAIY,
0COOJIMBO B CLIBCHKIH MICIIEBOCTi, pOOHUTH
OUTbII MPUBAOIMBUM BUKOPUCTAHHS Kajlb-
[IMHOBaHOI coau. [[ns migBuieHHs edek-

i ]
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TUBHOCTI 3HE3aJi3HEHHS BOIM 3alpOIOHO-
BaHO BHKOPHCTOBYBAaTH TEXHOJIOTIYHY CXe-
My 3 MONEpPEeAHIM MiUTyTOBYBaHHSM 1 aepa-
II€0 Ta HACTYITHUM JBOCTYIICHEBUM (ijlh-
TPYBaHHSM BOJIY Ha ICHYIOUUX 3EPHUCTHX
binpTpax.
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Intensification of Iron Removing of Low Alkaline Groundwater
Serhii Martynov, Alla Orlova

Abstract. The problem of providing humanity with quality drinking water is exacerbated in the mod-
ern world. According to international organizations, a half of the world's population by 2025 will live
in areas with significant water shortages. The sufficient standard of living and environmental safety is
one of the citizens’ rights defined by the main law of Ukraine, which provides for the provision of
quality drinking water in the required amounts and in accordance with established standards for the
quality of drinking water. The Cabinet of Ministers of Ukraine has approved the concept of the state
target social program "Drinking Water of Ukraine" for 2022-2026 for this purpose. The unsatisfactory
state of water quality in Ukraine is associated with moral and physical depreciation of main resources,
underfunding of water supply and sewerage industry. The situation is complicated by the lack of quali-
fied personnel in rural areas. A large part of the inhabitants’ rural settlements use groundwater aquifers
for their drinking purposes, which often contain excessive concentrations of total iron. The water
treatment facilities were built according to standard designs using non-reagent methods for water iron
removal in small settlements. The practice of individual treatment plants operation has shown their
low efficiency, due to the unreasonable use of such methods. The improvement of existing water
treatment schemes should be carried out taking into account the peculiarities of the physicochemical
composition of water and the use of existing water treatment equipment. The purpose of the work is to
improve the technological scheme of water iron removal and improve the quality of the filtrate. It is
established that the reason for the unsatisfactory operation of treatment plants is due to the low alkalin-
ity of groundwater. The rational types of alkalizing reagents and their calculated doses are substantiat-
ed by the results of experimental studies, the dependences of changes in the hydrogen index on the
type and dose of reagents, residual alkalinity of water, the efficiency of water iron removal.

Keywords: groundwater, iron removal, reagents, experiment, technological scheme, filtration.
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