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EJIEKTPOXIMIYHI 3ACOBH 3AXHUCTY BOJHUX JUKEPEJ BIJ
HEBE3NEYHUX PEUOBHH B YMOBAX JIi HAJI3BUYAMHUX
CUTYALIHA

Po3pobniena MeToanka cTBOpeHHS Ha 0asi eneKkTponizepa 3aco0iB 3aXHCTy BOJHHUX JDKEpes BiJ BILTUBY
He0e3NeYHNX PEYOBUH MiHEPaJIbHOrO 1 0100 YHOr0 IMOXOKEHHS B YMOBaX Ha3BUYAHUX CHUTYyaIii.

The creation technique om base dectrolyser protection frames of the water sources action of dangerous
substances mineral and biological origin in the conditions of emergency situation is developed.

AKTyaJIbHiCcTh IPO0GJIEMH.

Sk CBITYUTH CBITOBHIA JOCBiJ PO3BUTKY MMOJIN BHACIIIOK Jii HaI3BUYANHUX
curyanii (HC) TeXHOreHHOTro Ta MPUPOTHOTO MOXOKEHHS, 33 MAaCIITaAOOM HE3BO-
POTHHX MPOILECIB Ta 30MTKIB, 1O IPIOPUTETHOT 3arpO3u BIAHOCATHCS i HeOe3mey-
Hux peuouH (HP) [1]. HenepenbauyBaHicTh MicUs MOSIBU TOTO YH 1HIIOTO BUIY
HP, HekepoBaHiCTh AMHAMIKHA 3MiHH 1X KOHIIEHTpAIlild, BI/ICYTHICTh HA iICHYIOUHX
BUPOOHNYO-KOMYHAIBHUX 00'€KTax 3aco0iB OMEPAaTHBHOTO pearyBaHHSA I iX
HelTpanizamii Ta BuiIydeHHs [2] — poOHWTh HABKOJIUIIHE MPUPOJIHE CEPEIOBHIIC

HC3aXHNIICHUM Ta BPAa3JIMBUM.

IHocTanoBKa mpooJemMu.

[Tpu mosii HP y moBitpi, rpynTi ab6o BomHOMy jkepeni (B/I) y Oynb-skomy
Micii YKpaiHu MarOTh OTIEPATUBHO CHPAIFOBATH 3aX0/IH i 3aco0m 1715 iX Oe3rmeuHoi
HeWTpami3amii Ta BIIy4eHHS 3a MeXIi 30HM HeOe3IekK, 3 MiHIMi3aIli€0 HACIiIKIB
MOXUTHBOI Ticisiii. BpaxoBytodi 3Ha4HI MacmTabu TEpUTOPIi KpalHH, A0 CKIamy
TaKuX 3aXO0JiB 1 3ac00IB OMEpaTUBHOI /il Mae OyTH BKIFOUEHO €IMHUN MOOITHHUN
KOMIUICKC Juts 3a0e3nedeHns o0e3neku aoauau i qopkiuist (MK330/1) Big HP npu
HC ra cramionapauii komiuieke miaroroBku tepuropii gokimis (CK330/1) mo
nosisu HP npu HC Ta copuitasarra aii MK330/1.

MeTa 10CTiAKEHD.
O6rpynryBanns HanpsMkiB ctBopeHHs CK330/1 mis po3s's3anHs npobdieMu
3axucTy BoaHux jxepen Big aii HP npu HC.
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Marepianu nociigxensb. CyKkymHICTh TOB'S3aHUX MK COOOI0 MPEIMETIB 1
spuny s CK330]] Bu3HAYaeThCsl MOCIHTIIOBHICTIO €TariB nposiBy Hebe3nek HP
npu HC. Pyx HP npu HC HemuHyue CynpoBOIXKY€eTbCA iX NOTPAIISHHAM Ha IO-
BEPXHIO TEPHUTOPIii BOJHUX JIKEpeN. YCyHEHHS Aii HallO1pm HeOe3neuHnx paaioa-
kruBHUX HP (wanpuknazn, 3oma UAEC) BinOyBaeThcss 3MEHIICHHSIM iX MHTOMOT
TUTONIMHHOI Ta 00'€eMHOI KOHIIEHTpaLii IpH TPUBAIOMY MEPEMIIIECHHI 3 TOBEPXHE-
BUX B TJIMOWHHI THapu Bojoim. Uum mBuame OynyTth 3Hemko keHi HP, Tum
MEHIIHH yac iX Hebe3nevyHoi aii Ha gayny i1 Guopy, TuM Menme nomupenss HP mo
noBepxHi 1 B 00'emi B/I, Tum mpocrimie nmoganpine iX BUITy4eHHS 1 yTUITI3aLis.

B yMoBax mpuckopeHHs po3mupeHHs icHyiouoro nepeniky HP noBumum ix
BHUJIaMH, (Pi3MuHOT, XIMIYHO1, 010JIOTTYHOT UM KOMOIHOBAHOI MPUPOIH TIOXOJKEHHS,
MONIYK CyYaCHUX PIillIeHb 3 BUKOPHUCTAHHSM JiF0Y01 KIIACHYHOI CTpATerii i TAKTHKN
CTBOPEHHS 3aXO0JiB 1 3ac00iB 3aXMCTy JOBKIUIA HAa OCHOBI TpamuiiitHOi kiracudi-
Karii: BuniB nirounx HP; TexHosoriuamx cxem ¢izuyHOi, XiMiuHOI Ta 61070TIYHOT
ix 0OpoOKM; BHIIB amapariB MPUTOTYBaHHA PEAreHTIB, 3MIMIYIOYUX MPHUCTPOIB,
anapatiB QiIpTpallii Tomo, — He JaTh 0axaHoro edexty. OCTaHHE CBIIYUTH MPO
CKJIQJIHICTh Ta HEOJHO3HAYHICTh 33/adi 3MEHIICHHS HETaTUBHOTO BIUIMBY Ha J0-
Bkt HP npu HC.

[IpoananizyemMo 3aTHICTh CydacHHUX KJIacU(IKOBAHUX 3aXOJiB 1 3acC00iB 0UHn-
CTKH BOJHHUX PO3YUHIB 3 BIAKPUTHX BOJOVWM (IpH IHIIMX PIBHUX yMOBax MIOJO pe-
apedy, TiIporeosorii, KIiMary, CaHiTapHUX 30H, OOCSTIB CHOXKUBAHHS, BUILHOTO
tucky Tomo) mig vac aii HP npu HC no sikocti "IluTHa Boma", mpudoMy mposiBU
HP Bu3HauaroThCs B mepiry yepry HemepeadadyyBaHICTIO X BHIIB Ta HEIIHIHHOIO
JUHAMIKOIO 3MIHM KOHIIEHTpAIii Ha eTamax B0J103a00py, oOpoOKu 1 JOCTaBKH
OYHIIICHOT BOJIH JI0 BOJOKOPUCTYyBaua [3].

J10 OCHOBHHX TPaAUIIIHHUX 3aXOMdiB 1 3aC00iB OYMCTKHU BOJH BiIHOCATHCS: BiJl
3B@KEHUX PEYOBHH; BiJ] 3aji3a Ta MapTaHIlO; BUAAJIEHHS OPraHiuHUX 3a0pyaHIO-
BauiB (00e30apBIICHHS, A€3010pallisl); MOM'SIKIIICHHS BOJHU; 3HECOJICHHS; BUIAJICH-
Hs 010JIOTIUHMX 3a0pyIHIOBaYiB; KOpPEKIis ckiany (IyKHiCTh a00 KUCIOTHICTB,
BmicT Ca, P, I Tomro).

Amnaui3 nokasas [4], 1110 10 OCHOBHUX HEJOJIKIB Cy4acHHX, y TOMY YHUCII 3a-
KOPJOHHHX, 3aX0/iB Ta 3ac00iB npotuaii HC y BogHOMY TOCTIOAapCcTBi MOKHA Bi-
TTHECTH:

- BIJICYTHICTh Ha CTAHI[ISIX OYHUCTKHU 3aCO0IB KOHTPOJIIO, JIAOOPATOPHOTO 00-
JaJIHaHHS, METOJUK, peareHTiB Ta (axiBIiB JUIs AOCTIKECHHS (BUSBJICHHS) HOBHX

BuaiB HP (Gakrepiit, BipyciB, MiKpoOiB, XIMIYHUX CIIOJYK) i IPOMYKTIB iX KHTTE-
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IISTIBHOCT] — TOKCHHIB,

- BIJCYTHICTh Ha CTAHIISIX OYUCTKH HEOOXITHUX Ie3040pYyIOUnX, Ae3iHdi-
KYIOUMX PEYOBUH Ta PEAreHTIB IS 3HEIIKOKEHHS Ta BIJIyYEHHS 3 MOTOKY HOBO-
yrBopenux suaiB HP npu HC;

- BHCOKY BapTICTh PEareHTHUX CXEMHU OUYMCTKH Ta 3HAYHMX IUIOMI JJISl peare-
HTHOTO TOCIIOJIapCTBA, 3MIIIyBayiB, BIICTIHHHUKIB Ta QiIBTPIB,

- HEBHUPIIIEHICTh MUTAHHSA MOJAJIBIIOT0 3aCTOCYBAaHHS OTPUMAHHX MPOIYKTIB
OYHUCTKH,;

- TpPHBAIMI 4ac OCaPKEHHS MPOJIYKTIB OYUCTKH (3a0pydHIOBaY + peareHr),
SIKUH CTAHOBUTH 4 1 O1IbIIIE TOAUHU,

- 3aJeXHICTh iIHTeHCH(DIKAIiT MPOIECIB OYMCTKHU BiJl pIYHUX TEMIEPATYPHHUX
PEXUMIB HaBKOJIHMIITHBOTO CEPEIOBHIIA,;

- BeJIMKa €HEepPro- Ta pecypco3arpaTHICTh MpoLeciB 00poOku Boau (Bix BHTO-
TOBJICHHS PEAreHTIB JI0 BUIyYEHHs MPOJYKTIB OYHCTKH BOJIN);

- (hakTMYHA HEMOXJIMBICTH peaiizanii eQeKTHBHUX aBTOMAaTHUYHUX CHUCTEM
KepyBaHHS BOJOOYHCTKOIO Yepe3 OaratopakTOPHICTh Ta HEJOCHTIKEHICTh 3a KpH-
TEpie€M y3roJKEHHS TEXHOJIOT1YHUX MPOIIECIB.

KoxeH 13 3a3HaYeHUX HENOMIKIB CBIMYUTH NMPO HEMPUIATHICTh CYYaCHHX 3a-
XOJIiB 1 3ac00iB, 00'€THAHUX Yy KOMIUIEKCH, JIJII BUKOPUCTAHHS TIPU OYHUCTII BOJU
Bix HP y Bumanky HC.

3a3HaveHi HeJOJIKA MOKHA YKPYITHUTH y JBI TPYIIH:

1 BiacyTHiCTh TeXHONIOTII Ta 3aco0iB HeWTpamizamii HP y sunaaxy HC mpwu ix
HEKOHTPOJIHOBAHOMY HAJIXOJKECHHI;

2. HEKEpOBaHICTh HEOE3MEUHNX HACTIAKIB MICIA BUIYYEHHS MPOAYKTIB HEHT-
pauizanii 3 BOZHOTO MOTOKY.

Texnomoriuni 3aco0u, 34aTHI YCYHYTH 3a3Ha4€HI HEJIOMIKH, SIBISIIOTHCSA OCHO-
Boto CK330/l. Ilpu momryui pimmeHHs BUOKPEMIUIA KOMIUIEKT (Di3UYHUX METO/IIB
iHTeHCH(iKamii MPoIeciB OYMCTKU BOJW: 30UTBIICHHS KOHLEHTPAIil KOATYJISHTY 1
(GIOKYJISIHTY B MOTOIIi, aepailii, eIeKTpoIri3y, HaKJIaJIeHHs] MarHiTHUX OB Ta il
yIbTpa3ByKy. Bimomo, mo mpormyckaHHS BOAHOTO PO3YMHY 4Yepe3 MIKEIEKTPOI-
HUI IPOCTIp crpwusie MokpanieHHto (iHTeHcudikarii) sIKOCTi OYMCTKHA BOJH, BUTpa-
TH eIeKTPOCHepTii IpH 1poMy He mepesuutyors 10 Br/v® [3].

Bcranosieno, mo ¢pakTuaHO BCi HEOe3meuHi BIacTUBOCTI Bimomux HP ximiu-
HOTO 1 0610J0TIYHOTO TMOXOKEHHSI HEUTPai3yIOThCS IPH €JIEKTPOIIi3i iX y BOJHUX
pPO3YHMHAX y TpoLeci pO3KIagaHHs Ha aHIOHHU 1 KaTioHu. i mpomecu cympoBoIKy-
IOTBCS. AJICOPOI€I0 HA €JEKTPOJax HEOPTaHIYHUX 1 OPTaHIYHUX PEYOBHUH, SKY
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MOXKYTh TPUCKOPIOBATH Ta CTPUMYBATH EJIEKTPOXIMIUHI PEaKIii; BUIUICHHSIM Ha
eJIEKTPOJIaX BOJHIO Ta KHCHIO (enekTpoduioTaris); eixekrpodope3om (pyxom y Boi
3BKEHHUX TBEPAMX Ta KOJIOITHUX YaCTUHOK, ra3y) Ta iHIMUMU sBUIIaMu. [1pu npo-
My Ha JUHAMIKy pO3YMHEHHS €JEKTPOIiB BIUIMBAIOTH (Pi3MKO-XIMiuHI, €NEKTPUYIHI
1 rigponuuamiuni akrtopu: pH, coneBuil ckmang Boau, TemrepaTypa, Marepian
€JIEKTPO/IB, TYCTUHA CTPYMY, YaCTOTa 3MIHU MOJIAPHOCTI, MBHUJKICTh PyXy BOAH B
MDKEJIEKTPOAHOMY IIPOCTOP1 TOILO.

Y MDKENeKTPOJHOMY MPOCTOPi €NEKTPOoizepa NePEeHoC 3apsiaiB KOJOITHHX 1
3BaKEHHMX YaCTUHOK, Y 3BSI3KY 3 iX MaJIOI0 PyXJIMBICTIO, — He3HaYHMiA [5]. B ocHo-
BHOMY NEPEHOC 3aps/IKEHUX €JIEMEHTIB B MDKEJIEKTPOJHOMY IPOCTOpi 3a0e3medy-
IOTh KaTIOHU Ca2+, Mgz+, Na', K*, anionn 8022', HCO3 Cl 7, ta ionu H', OH 7, ski
MICTSITBCS Y BOJI.

3 BpaxyBaHHSM, IO EJIIEKTPOXIMIYHI MPOIECH BiJTHOCHO JIETKO ITiIIaI0ThCS
aBTOMAaTH3aIlii, B AKOCTI 0a30BOT0 HampsMy uia 3abe3nedeHHs Hewrpanizamii HP
npu HC Buxopucrtamu enexTpoximiudi TexHousorii. [[is BUIIy4eHHS NPOMYKTiB
neiTpanizauii HP npu HC 3acrocyBanu Teopito yTBOpPEHHS Ta MOBEAIHKU y PO3YH-
Hi KOJIOTIHUX YaCTHHOK ITiJl Yac KoaryJsmii qomimok Boau [3]. Came Takumu Biia-
CTHUBOCTSAMHM HaJiJIeHI HOBOYTBOpPEHHS npu HelTpanizauii HP B enexrpomizepi. s
3MEHIIEHHS 00CATiB 0caaxy 0akaHO HE BBOAUTH B TOTIK JJISl €IEKTPOII3y 3aiBUX
PEYOBUH.

[Iupoxwuii cniektp HP, siki HAAXOAATh A0 BOJHOTO MOTOKY MPU PO3YMHEHHI,
rigpomnizyeThes. B3aemoniroun 3 TiAPOKCHIBHUMH 10HAMH, IO MICTATHCS Y BO/II,
BHACIIJIOK €JIEKTPOJITHYHOI AUCOMIAIIil, i COJi YTBOPIOIOTH MaJOPO3YUHHI OCHO-
BU, TpHUIaTHI 171 Buty4deHHs. [IBHIKICTD TipoTi3y MpsSMOIPOIOpIiiHa KOHIICH-
Tpamii KaTioHiB KoaryisHTy. 3riqHo npaBwity Bant-I'odda, 3 migBumeHHsIM Tem-
neparypu Ha KoxHi 10 °C mBuAKicTh TiApoi3y 3pocTae B 2 — 4 pasu.

3a3naveni 0cobimBoCTi 3HeKOKeHHS HP y BogHux po3unHax Oynu Bpaxo-
BaHI IPH CTBOPEHI PEHUPKYJLILIHHOTO KOHTYPY Y CKJIai (PUCYHOK): BiJIICHTPOBO-
r0 HAcOCy 3 €KEKTOPOM Ha HAIpPHOMY NaTpyOKy; ABOCTOPOHHBOTO €JIEKTPOTiApO-
[UKJIOHY, PO3AUITIOYOTO MOTIK HA YMOBHO JIETKY Ta BaXKy CKJIQJOBI.

Jlerka ckitaioBa MOTOKY MOJIAETHCS 1ajli 10 0araToOKaMepHOTO eJIeKTpoJIi3epa-
JeaepaTopy, 3 PO3UYMHHUM aHOJOM Ta PETYNIOIYUMH €JIEeMEHTaMH MiABOAY 0
BCMOKTYIOYOTO MAaTPyOKy BiILIEHTPOBOTO HACOCY KaTIOHHOTO YU aHIOHHOT'O MOTO-
KY.

Baxka ckiagoBa MoTOKY MOJAETHCS A0 GUIBTPY 3 TUIABAIOUOIO 3arPYy3KOI0 Ta
aBTOMATH30BaHOIO MPOMUBKOIO (mareHT Ykpainu Ha BuHaxing Ne 81038).
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Heo0ximHO0 yMOBOIO JIJIsl IOBHOTO MPOTIKAHHS TiIPOJIi3y € BUIAICHHS 3 00-
JacTi peakiii HOBOYTBOPEHUX TiIPOKCHUIIIB, a TAaKOX 3B'SI3yBaHHS 10HIB BOJHIO B
MaJIOIMCOIOBaHI MOJEKYIH. bimbil MoOBHOMY TigpoJi3y MiAAar0ThCS KOAaryJsisH-
TH, 1[0 YTBOPIOIOTH TiAPOKCHUIN 3 MEHIIOI KOHCTAHTOIO aucolliamii (BU3HAYAIb-
HUM TTOKA3HUKOM BJIACTHUBOCTI €JICKTPOJITIB JUCOIIIOBATH HA 10HU) a00 MEHIINM

100yTKOM PO3YUHHOCTI.

Pucynok — Enexrpoumnizep peuupkyrsimiitHoro koutypy 3axucty B/l Big nii HP mpu HC

BucHoBok.

IIpencraBnena meroauka crBopeHHs CK330/] nns 3axucty BOOHUX JKepel
Bix aii HP mpu HC 3a pesynpraramu BumpoOyBaHHS Yy JOCIITHO-BUPOOHHYUX
YMOBaXx 3aCBiUy€e HOUUIBHICTH i1 TIOJATBIIOTO JTOCTIKEHHS Ta BUKOPUCTAHHS.
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