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BE3NEKA EKCILTYATAIIIl YCTAHOBOK JIJIsI
EJIEKTPOXIMIYHOT'O OYUIIEHHA CTIYHUX BO/J{
MMPOMUCJIOBUX HIAITPHEMCTB

Hageneni npouecu, siki Npu3BoAATH 10 BAHUKHEHHS He0e3MeYHnX
YHHHUKIB MPU PO0OTi YCTAHOBOK /ISl €JIEKTPOXiMiYHOI0 OYHUIIEHHSI
CTIYHMX BOJ TA 3aX0[M i 3ac00M ixX 0e3nmevHoi exkcnayarTanii.
Kniouogi cnosa: enekrpopeakTopu, Hebe3neUHi YUHHUKY, IIKiIJIUBI
ra3i, eJIeKTPHIHUH CTPYM, 3a3eMIIeHHSI.

EnexTpoximiuHi METOAM OYHIICHHS CTIYHHUX BOJ MPOMHUCIOBUX MiANpPH-
€MCTB HaOyJIM IHUPOKOTO TOIMUPEHHS y KiHIi 80-X pOKiB MHUHYIIOTO CTO-
piuus. [IprauaaMu 11bor0 OYJIHM BiTHOCHO HEBHCOKA BapTICTh €JIEKTPOCHE-
prii, 3MEHIIeHHS KiTbKOCTI a00 TIOBHA BiZMOBA BiJ 3aCTOCYBAaHHS XIMiYHUX
peareHTiB, MPOCTOoTa OOCITYrOBYBaHHS, KOMITAKTHICTh BOJOOYHCHHX YCTa-
HOBOK.

[MocTynoBo, Mo Mipi 3J0pOKYEHHS EJIEKTPOCHEPTii eNeKTPOXIMiuHI Me-
TOIM II0YaJM 3aMiHIOBATUCH (Pi3MKO-XiMiYHUMH. OJHAK MPOTATOM OCTaH-
HIX POKIB €JICKTPOXIMiYHI METOJM OYMIIEHHS 3HOBY HaOYBaIOTH IOIIUPEH-
Hs. Lle MosICHIOEThCS 3HAYHUM TTOI0POKIAHHAM XIMIYHUX PEArcHTIB, TAKHX
SIK OKCHUKH, BiTHOBHUKH, KHCJIOTH, JTyTH, KOATYJISIHTH, ()IOKYJISHTH; 3HU-
JKEHHSIM «BTOPHUHHOTO» 3a0pyIHEHHS OYMIEHOI BOJIW aHIOHAMH Ta KaTio-
HaMU COJIeH BHACJIIIOK BiIMOBH BiJ] BUKOPHUCTAaHHS XIMIYHHUX PEareHTiB, 10
MTO3UTUBHO BIUTMBA€ Ha €KOJOTIYHY O€3MeKy MiJIPHEMCTB; PO3IINPEHHS
MOXKJIUBOCTI TIOBTOPHOTO BHKOPHCTAHHS OYMINEHOI BOJIW y BHUPOOHMIITBI,
OCKIJIbKY 3arajbHa MiHepami3allis i 0cOOJUBO aHIOHHUHN CKIIaj BOJHOI (ha3u
HE TITBKU HE 3MIHIOETBCS, a Y PSIi BUMAAKIB HABITh 3MEHIIIYETHCS; MOXKITH-
BiCTh KOMIUICKCHOT'O OYHIICHHS MIHEPalli30BaHUX 0araTOKOMIIOHCHTHHUX
CTIYHMX BOJ| PI3HMX 3a SKICHO-KUIBKICHUM CKJIaZIOM 3a paxyHOK copOuii Ta
CITIBOCAKEHHS TOMIIIOK [1].

B Toli ke yac, muTaHHS OE3MEYHOI CKCIUTyaTallii yCTAHOBOK JUIS CJICKT-
POXIMIYHOTO OYHINEHHS BOIM B 3aJICKHOCTI BiJi KOMILUIEKCHOT'O BIUIMBY Ha
00cIyroBy0UHii IepcoHat HeOe3NeYHNX Ta MIKIAJIMBUX YMHHUKIB B JIiTEpa-
Typi NPaKTHYHO HE PO3TIISAAIHCH.

MeTo10 1aHOT poOOTH € KOMIUIEKCHHUI aHaIi3 0€3MeTHOi eKCIuTyaTarlii
YCTAaHOBOK [IJISl €JIEKTPOXIMIYHOTO OYHIICHHS CTIYHUX BOJ| MPOMHUCIOBUX
T IIPHEMCTB.
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Haii6inbm momupeHNM METOIOM EJIEKTPOXIMIYHOTO OYHMILEHHS BOAN
€ BBEICHHSA Yy CTiUHY BOJAY KOaryJIIOIOUYHMX KaTIOHIB amoMiHio abo 3aiiza
IIISIXOM  €NIEKTPOIIi3y, SKUH IPOBOJHUTHCS B EJIEKTPOXIMIUYHHMX PEKTOpax
(emexTpokoarynaropax). Lleli mporec, BIIOMHIA SK «CICKTPOKOATYJIISIIis»,
3MIMCHIOETBCS MIISIXOM 10HI3amii (eJIeKTPOXIMIYHOTO PO3YMHEHHS) MeTae-
BUX aHO/JIIB TiJT Ai€I0 TMOCTIITHOTO ENEKTPUIHOTO CTPYyMY [2] 3TiHO peakiiii

Me® —ne — Me"t
abo

Fe —2¢ — Me*t

Al° =3¢ — AT,

loHn MeTany npu B3a€MOJIT i3 MOJICKYJIaMH BOJIA YTBOPIOKOTH TiIPOKCH-
ITU, SKi MAIOTh IiJBHUILIEHI COPOILIHHI BIACTHBOCTI JO BaXKKHX METAJIB, Op-
TaHIYHUX CITOJIYK Ta iHITMX KOMIIOHEHTIB CTIYHUX BOJ, a TaKOX 3TiTHO Ha-
IIUX JTOCIIKEHb CIPHUSIOTh BUITYYEHHIO aHIOHIB XJIOPY Ta CyibdaTty (B ce-
pemabomy Bix 10 10 30%).

OCKIUTbKHM TIPH 3aCTOCYBaHHI 3aJli3HUX €JIEKTPOiB BOHU 10HI3YIOTHCS 3
YTBOPEHHSIM JIBOBAJICHTHOTO 3ali3a, TO €JIEKTPOKOATYISIII0 MOXKHA 3aCTO-
COBYBATH ISl BITHOBJICHHSI TAKOTO TOKCHYHOTO KOMIIOHEHTY, SIK IIECTHUBA-
JICHTHUH XpOM, 3 OJHOYACHOK KOATYJAII0 IHIIMX 3a0pYAHIOIOYUX JTOMi-
IIOK, TAKUX SK Ha(QTOMPOIYKTH, MACTHJIA, IOBEPXHEBO-aKTUBHI PCUYOBHHU
(ITAP), iHmIi opraHi4yHi JOMIIIKH, TOOTO MPOBOJUTH KOMIIJIEKCHE OYHIICH-
HS BOJIH.

OpHOYAacHO TIPH ENEKTPOJI3i Ha KaroJax BiOYBAa€TbCS BiTHOBICHHS
MOJIEKYJT BOJH

2H,0+2¢—20H +H, T

3 YTBOPEHHSAM Oyip0aniok ra3ono ioHOr0 BOJHIO Ta TiAPOKCHIBHHUX 10HIB,
SIKi CTIPHUSTIOTH TTY>)KYBaHHIO CTIYHOI BOJM, HEOOXITHOTO JJISI OCAJKCHHS
BKKHX METAJIiB.

IlepeBaramMu eNEKTPOKOATYIAII] € 3HAYHE 3MCHINCHHS JO3U JIYKHOTO
peareHTy s MiTyKYBaHHsI CTIYHOT BOJU, IPOCTE PETYIIIOBAHHS HEOOXi-
HOT JJIs1 KOAryJIsiii 031 10HIB METalliB, sIKE MOJISTae TUIbKU B PEryJIIOBaHHI
BEJIMYUHH CICKTPHYHOTO CTPYMY.

OxpiM ToOro, OyIp0amIKy BOJHIO KOHTAKTYIOTh 3 YTBOPEHUMH TiIPOKCH-
JTaMH METaTiB 1 CTBOPIOIOTh 3 HUMH (PIIOTOKOMIUICKCH, SIKi CILUTUBAIOTH Ha
MOBEpXHIO CTiuHO1 Boau. lle 3HauHo 3MmeHmye (y 2-4 pasu) TPUBANICThH
TIPOIIECy BiITITICHHS 3aBUCI BiJl CTIYHOT BOJIW y TOPIBHSAHHI 3 BiJICTOIOBaH-
HSIM, 3HWKYE BOJIOTICTh nutamy 1o 89-92%, 3MiHIOE CTPYKTypy ILIamy,
SIKAH 3HAYHO MPOCTIIle 3HEBOHIOETHCS Ha CIielliadTbHOMY oOnaaHanHi (¢i-
JIBTpIIpecaxX, BaKyyM-QinbTpax, QpimbTpamiiaux Mminkax). Takuii KOMITICK-

437



Bunycx 1(65) 2014 p. Cepisa « Texuiuni nayku»

CHUH TPOTIEC HOCUTh Ha3BY «EJIEKTPOKOATYIIAIIS-(DIOTALIisT».

OmHak CYTTEBUM HEIOJIIKOM EJIEKTPOKOATYJIALIT Ta eNeKTPOKOAaryJIsIlii-
(droTarii € MOXIJIMBICTh MACUBAIlil Ta IHKPYCTAIIl €EKTPOIIB, IO TPU3BO-
JIUTh JI0 TOCTYHOBOTO 3HIDKEHHS BEJIMYMHU CTPYMY 1 3aTYXaHHIO MPOLECY
ioHi3aIl MeTany.

Sk mokazanu MpOBEACHI HAMHU JOCIiDKSHHS, JUIS 3al00iraHHIO IIbOMY
HETaTUBHOMY SIBHIIY HCOOXiTHO MPOBOJIUTH PETYISAPHY 3MIiHY MOJSPHOCTI
MOCTIHOTO EEKTPUYHOTO CTPYMY B CICKTPOPEAKTOPAx B 3aJICKHOCTI BiJ
KPUBOI 3MiHU BEIIMYMHU CTPYMY, SIKa Ma€ CHHYCOiJaIbHUI XapakTep y Jaci.
[NepioanvHICTH TEPETIOTIOCOBKHA BUOMPAETHCS ISl KOKHOI CTIYHOT BOIH €K-
CIICPUMCHTAIBHO 1 BU3HAYAETHCS BHUCXIJTHOKO 1 HU3XIHOK TUTKAMU KPHBOT
3MiHH EJCKTPUYHOTO CTPYMY Y Yaci TaKUM YHHOM, 100 HE JOMYCTHTH
3HW)KEHHS BETMYMHU CTPYMY HHXKYE JOITYCTUMOTO.

B ToMy BHMaKYy, SIKIIO B ENEKTPOPEKTOPI 3aCTOCOBYIOTHCSI HEPO3UUHHI
enekTpoau (rpadit, MIATHHIPOBAHUI MeETall, CTallb 3 OKHCHO-PYTCHIEBHM
MTOKPUTTSM TOIIO), TO BiAOYBAETHCS TUTLKH MPOIIEC eIeKTPohIoTallii 3aBHCi
Oynp0OanTkaMy BOJIHIO, & TAaKOXK OyIhOaIkaMu KHCHIO 1 9aCTKOBO XJIOPY, SIKi
BHIUSIIOTHCS HA HEPO3UYMHHUX aHOZaX, 0€3 BBEJCHHS KOAryJIOIYHNX 10HIB
(3]

2H,0-4¢e - 4H +0, T,

2C1 -2¢ = Cl, T.

EnexTpoau, o BUKOPUCTOBYIOTHCS JUIS €NeKTPoQIIoTallii, MOXYTh po-
3MIIIYBATUCh B €JIEKTPOPEAKTOpax rOPH30HTAIBHO, BEPTHKAILHO a00 KOM-
6iHOBaHO.

[Ipu xoHmeHTparlii xmopuaiB y Boai g0 100 mMr/m Buxix cTpymMoM raso-
noaioHoro xyopy He mepeBuniye 10-15%, a mpu BUCOKMX KOHIIEHTpPAIIisSt
XJIOPHIIB JOCATAE 3HAYHO OiTBIINX BEIHIUH.

30KpeMa, eJIEeKTPOoJIi3 PO3YMHIB XJIOPHCTOrO HATpilo (KyXOHHOI coii) 3
HEPO3YMHHUMHU aHOJAMH 3aCTOCOBYETHCS IUISi OTPUMAaHHs Ta3onofiOHOTro
XJIOPY Ta TIMOXJIOPUTY HATPIIO 3 METOI 3HE3apPAXKCHHS MPUPOIHUX 1 CTid-
HUX BoJ. IlepeBaroro npOro MeToy € MOXKJIMBICTh BUTOTOBJICHHS 3HE3apa-
XKYIOUOTO peareHTy Ha Miclli CIIO)KMBaHHS 1 Oe3rocepetHbo y 4ac, HeooXia-
HUM [T 3HE3apaKCHHS BOJTH.

Pi3HOBHIHICTIO IIBOTO METOAY € 3HE3apaK€HHS CTIYHUX BOJ MPSIMHUM
€JICKTPOITI30M, CYTHICTh SIKOTO TIOJISITA€ Y TOMY, IO BOJA IMPOTIKae Oe3ro-
CepeiHbO Yepe3 eNEKTPOi3ep 3 HEPO3ZUYMHHUMH aHO/aMH, Ha SKUX BUILIS-
€ThCS Ta3010AI0HI XJIOp Ta KHCeHb. Lli Ta3u, po3UMHSIOUHUCH Y BOJI, TIPH3-
BOJISITH IO OKHCIICHHS IMaTOTeHHOT MiKpodIIopH.

OcHosHuMU Hebe3neyHuMUy YUHHUKAMy TIT 9ac eKCIuTyaTallii yCTaHOBOK
JUTS CJIEKTPOXIMIYHOTO OYHUIICHHS BOJM € MOXIIUBICTh YPaXKCHHS CICKTPU-
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YHUM CTPYMOM, BHJIUICHHS CICKTPOJI3HUX Ta3iB, B MEPIIy YEpry XIIOpy,
YTBOPEHHSI BHOYXOIIOKE)KOHEOE3MEUYHNX CYyMIIIEH eNeKTPOJi3HUX Ta3iB
(BOIHIO) 3 MOBITPSAM Ta KUCHEM, MOXJIMBICTh YTBOPEHHS BTOPUHHUX HeOe3-
MIEYHUX PCUOBHH BHACIIJOK B3aEMOIIT MPOAYKTIB CICKTPOIIi3Y 3 KOMIOHCH-
TaMU CTIYHUX BOJI.

PosrnsHeMO Iif0 OCHOBHHMX HEOE3MEYHUX YNHHUKIB HA 00CIYTOBYHOUU
MIePCOHAT YCTAaHOBOK JIJISl €JEKTPOXIMIYHOTO OYHWIICHHS BOJHU Ta 3acO0U
3aX0/IU 3aXHCTY.

Enexmponizui easu. Tlin yac enextpodaoTallii BeTMIuHa Ta30BUIITICHHS
(qo) Ha HEPO3UMHHUX aHONIAX MOXe OyTH po3paxoBaHa 3a (hopmyIoro [4]

qo = 3600M , M3/M3’ (1)

273p,0
ze ¢, — muToMe rasoBuinenns, M /Kit; I — cuma crpymy, A; p, — armochep-
HHI THCK, Krc/CMz; t — Temmeparypa Bogu, °C; Q — BUTpara CTIYHUX BOJ,
M3/1“0L[.
CriBBigHomenHst 3,61/Q npencrapisie cO00I0 BUTPATy CTPYyMY, SIKa BH-
paxena B Kn/n. Toxi gy Moxe OyTH po3paxoBaHa 3a 3aJIeKHICTIO:

qo = jooow M, )
273p,

i
71

D, — Butpara ctpymy, Kn/n.

Tob6to, 00’eMHa BUTparta rasy NpH eleKTpoduIoTarii MiABUILYETHCS 13
301TIBIICHHSIM BUTPATH CTPYMY.

3HaYeHHs MUTOMOTO BUJIIEHHS Ta30MOMIOHOTO XJIOPY ¢,, IO € Hak-
OibIT HEOE3MEYHNM, 33 HOPMAaJbHUX YMOB B 3aJIGKHOCTI BiJl KOHIIEHTpAIIii
XJIOPHUIIB Y BOAI MOKYTh OyTH TIPUHHSATI 32 TAKUMU €KCIIEPUMEHTaTHLHIUMK
nanuMu (Tabm. 1).

Ta6mmrs 1
3HaYeHHS MITOMOTI0 Ta30BHIiIJICHHS

Konnenrpaist xnopuais, /1 | /10 0.3 0.3-1 1-3 >3

Turome r;‘?/‘;ffme“”’ 0,137 10°10,130 10 0,124 10°|0,119 10

OCKUTbKM Ha HEPO3YMHHMX aHOJaX IIiJ| 4ac €JEKTPOJI3y BHIISIOTHCS
Pi3HI ra3y, B MEPIIy Yepry KHCEHb Ta XJIOP, TO BEJIMYUHA X YTBOPCHHS Xa-
PAKTEpU3YETHCS TAKUM MMOKA3HUKOM, SK BHXiJ 3a CTPYMOM, SIKHI MOKa3ye
JIOJTIO CTPYMY, L0 BUTPAYAETHCS HA BUAUICHHS KOXKHOTO rasy.

Buxin 3a cTpyMOM €JEKTPOI3HUX Ta3iB BU3HAYAETHCS CKCIIEPUMEHTA-
JILHO B 3JIEXKHOCTI Bil 1X €NEKTPOXIMIYHMX €KBiBaJCHTIB, 3HAUCHHS SKUX
HaBeIeH] B TabnuLi 2.
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3aranpbHa MATOMA KiJIBKICTh Ta3iB, Y TOMY YHCJi BOIHIO, IO BUIIIETh-
cs Ha aHOJaxX Ta KaToJax ITiJl yac eNeKTpoQIIoTaIlii BH3HAYAETHCS 3a SKCIIe-
PUMEHTAILHUMU JaHUMH 1 3aJICXKUTh BiJl CKIIAAy CTIYHUX BOJ 1 KOHIICHTpa-
1ii 3a0pyIHIOIOYUX PEUYOBHH. 3Hat0Uu D, , MOXKHA PO3PaXyBaTH ¢
_1000(ky, Ay, +ko, Ao, + ki, Acy, )D(273+1)
- B

273p,

e kHZ,kOZ,kC,z — BHUXiJ CTPYMOM BiJIOBITHO BOJHIO, KHCHIO, XJIOPY;

% MM, (5)

Ay Ao, A, — €JICKTPOXIMIYHNN €KBiBaJ€HT BiJIOBIJIHO BOJHIO, KHCHIO,

XJIOpY NP HOPMAJILHUX YMOBAX.

Tabnums 2
®Di3nK0-XiMi4Hi BJACTHBOCTI eJIEKTPOJII3HUX ra3iB
I'asz Ximiunnii | T'ycruna Enexrpoximiunnii | Po3umHHICTR
eKBiBa- | 3a HOpMa- €KBiBJICHT y BOJi IpH
JIEHT, JIBHUX 10°°, 10°°, TeMIepaTypi
I-eKB YMOB, kr/Ki MK 0°C, M/v°
Kr/m’

Bogens 1,008 0,08988 0,01044 0,11615 0,0215
Kucens 8,000 1,42895 0,0829 0,05801 0,0489

Xmop | 35457 | 321400 [ 03675 | 0,11434 | 4,610
Hpumitku: 1- - npu mapuiansHoMy THCKY razis 0,1 MIla, 2 - - Ipy napLiaisHO-
My THUCKY XJIOpY i THCKY HacudeHoi mapu Boau 0,1 MITa.

[Tpu enexTpokoary:anii-gaoTamnii OCHOBHIM IPOIIECOM Ha aHOJaxX € iX-
HE eNeKTpOoXiMiuHe po3unmHeHHs (ioHizawis). ToMy mporecamu YTBOPEHHS
ra30noAi0OHNX KHCHIO 1 XJIOPY MOXHA 3HEBaKUTU. Toi MpH elneKTpoKoary-
nsii-¢gaoTarii (abo enexTpodaoTaltii) KiMbKiCTh BOJHIO, IO BHIITISETHCS
Ha KaToJli, BU3HAYAEThCA 32 (PopMyIoro:

I 3
Vo, =0419——, m/ron.
H 1000

BinmoBiHO BeIWYHHA ¢y BU3SHAYAETHCS

1000k Ay, D.(273+1) , .

= MM 6
1o 273p, ©

Buxin 3a cTpymMOM BOAHIO 3TiHO 3 EKCIEPHUMEHTAIFHUMH JaHUMH

npuiivaetsca k #,> 0.8-0.9.

Haii6inpm HeOe3neuHnM eNeKTPOTi3HIM Ta30M € Xxaop. BiH Baxunii 3a
TIOBITPSI, ajie y CYMIllli 3 HUM MOJXKE IIHIMAaTUCh BBepX. besmocepeHiit
BIUIMB XJIOPY Ha OYHMCHHUX CIIOPYJaX MOXE MOJSATaTH B TOMY, IO BiH Mae
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3aIyLUIMBY Jil0, a MPH TIONaJaHH] Ha BOJIOTI IOBEPXHi (CIM30BI 0O0JIIOHKH
ouei, Hoca 1 AMXaJIbHI NIISXHU) — MMOPA3HIOI0UY JiI0, OCKUJIBKH PO3UMHSIO-
YHUCh Y BOJIO31 YTBOPIOE CHIBLHUH OKUCHUK — XJIOPHOBATHUCTY KHCIOTY (Ti-
MOXJIOPHUT HATPIIO)

Cl,+H,0 — HOCI.

Jlo mepBUHHMX 3amajbHUX 3MiH 3a3BUYAll JOJAE€THCS BTOPUHHA iH(EK-
mist. ['ocTpe oTpyeHHS pO3BHBAEThCS Maiike Binpasy. [Ipu BouxanHi cepen-
HiX 1 HU3BKHMX KOHIICHTPAIIH XJIOPY 3’ SIBJISIOTHCSA THCK 1 OUTh Y TPYIAX, CY-
XHH Kalllenb, MPUCKOPEHE MUXaHHS, Pi3h B O4YaxX, CIbo30Teda. MOXKIIHBI
OpOHXOITHEBMOHIS, TOKCHYHHIA HAOPSK JICTCHb, JICIPECUBHUIA CTaH. Y Jer-
KHX BUIAJIKaX OIyXaHHS Hactae uepe3 3-7 mib. Sk BigmaieHi HACTiIKU
CIIOCTEPITalOThCSA KaTapyh BEPXHIX JUXATbHHUX MUISXIB, PCUHIUBHUNA OpOH-
XiT, MMHEBMOCKJIEPO3. 3a TPHBAJIOTO BIWXAHHS HEBEIWKHX KOHIICHTpAIiit
XJIOPY CIIOCTEPIraroThCS aHAJIOTIYHI, ajie yImoBUTbHEHI (GOpMHU 3aXBOPIOBaH-
Hi. ['paHWYHO mOmMycTMMa KOHIEHTpAIliS XJOPy B TMOBITPI BUPOOHHUUX
MpUMIIIeHs — 1 Mr/m° [5].

[IpodinakTuka OTpy€eHD XJIOPOM, B MIEPIIY YEPTy, MOJATAE Y OYIiBHUIIT-
Bi JIOKambHOI (MiCIIeBOi) MPUPOTHOI BEHTHIIALII HAaT TMOBEPXHEIO EJICKTPO-
peakropa (eneKkTpostizepa), IKuil po3MilryeTbest Ha BucoTi 50-60 cM Hax #o-
ro KOPITyCOM Y BHIJIAMI 30HTA 3 BUTSXKHHM TPYOOIPOBOIOM, BHBEICHHM
BUIIe naxy. Jis 3pydHOCTI peMOHTY i OOCIyrOBYBaHHS €ICKTPOPEaKTOpa
30HT BCTAHOBIIOIOTh PYXOMEM 13 MOJIUBICTIO TOPH30HTAIBFHOTO TOBOPOTY
HOro 3a MEXI1 MMOBEPXHI BIZICMOKTYBaHHS Tazy.

OCOOJMBICTIO e1eKMpOoNiZHO20 600HIO € T€, IO BiH JIETIINI 32 TOBITPS B
14,5 paziB, MOXe YTBOPIOBATHU 6uOYxoHebesneuni cymiui 3 TIOBITPAM (TIpH
€JICKTPOKOATYJISIIIT) Ta 3 KHCHEM 1 MOBITpsM (Tipu enekTpodiiorarii) — Tak
3BaHUM rpuMydnii Ta3. Halbimenry BUOYXOHEOE3MeUHICTh el ra3 Mae mpu
00’ e€MHOMY BiJHOIIICHHI BOJHIO i KUCHIO 2:1, a00 BOJHIO 1 MOBIiTps HAOH-
JKEHO 2:5, OCKIJIBKH B TIOBITPi KUCHIO MICTUTHCS TprOIn3HO 21%. Bubyxo-
HeOe3MeYHi KOHIEHTpaIlii BOAHIO 3 KUCHEM BWUHUKaIOTh Bif 4% mo 96%
00’ eMHUX, a TIPH CyMili 3 MOBITPsM Bix 4% 1o 75 (74)% 06’ emuux [5].

[Tix wac excruryaranii Ha MOBEPXHI €JEKTPOIi3epa (EICKTPOKOAryIsTo-
pa) CIIOCTEPIra€ThCsl HAKOMAYYBAHHS 3HAYHOI KUTBKOCTI BOJHIO y BUIJISII
BEJIMKUX OyIb0OaIIOK, 000JIOHKOIO SKHX MOXYTh CiykHTH [TAP Ta inHmmi pe-
4oBUHU. ToMy OiNIsl €NCKTPOKOATYIATOPIB 3a00POHIETHCS KOPHCTYBAaHHS
BIIKpUTUM BOTHEM, TIAIHHS [TUTAPOK, OCKUTBKH 1€ MOXKE TPU3BECTH [0 JIO-
KaJTbHUX MiKpoBHOYXiB. BHACTIIOK IOTO 3a00pOHSIETHCS BUKOHAHHS €JICK-
TPOJIi3epiB y HAITIPHOMY BapiaHTi.

JIst BiBEGHHSI BOJHIO 3 TIOBEPXHI €IEKTPOKOATYJISATOPIB 3aCTOCOBY-
IOTh MICIIEBY BEHTHJIAIIIIO, K 1 TIPY BHIIJICHHI XJI0py. OCKIUIBKY MPHU EIEeKT-
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poxkoarymsiii-gioTarii mporec ¢roTallii 3aBUCINX YaCTUHOK BiOYBaEThCS
ra3omnoJiOHUM BOJHEM, TO IIUTaM, KM HAKOTMYYEThCS Ha TMOBEPXHi (iro-
TaTopa, y CBOIH TOBIII TaKOX Mae OyiIhOalTku BOJIHIO, SIKi TIOCTYTIOBO BHIi-
JSIOTBCSL Y HAaBKOJIMIITHE CEPeOoBUINE. TOMY y NPUMIMICHHSIX BCTAHOBIIO-
I0Th 3arajbHy HPUIUIHBHO-BUTSDKHY NMPUMYCOBY BEHTHILALIIO 3 ECSTHKpaA-
THUM OOMIHOM TIOBITpSI.

OxkpiM TOTO, 3a00POHSETHCS BCTAHOBIICHHS YCTaHOBOK IS €ICKTPOXi-
MIYHOTO OYHIICHHS BOJIU Y MifBajiaX, HA MEPIIUX MMOBEPXaX BUPOOHHIMX
OyniBenb, HAJ SKHUMH PO3MIIIYIOThCS MPUMIIICHHS, [ MPAIOTh JEOIH,
a00 3HaXOAAThCSA ckianu. [IpuMmilieHHs, ¢ BCTAHOBJCHI YCTAHOBKH MJIS
€JEKTPOXIMIYHOTO OYUILNECHHS, 3 MOKE)KOBUOYXOHEOC3MEKU 3a3BUYAl Bij-
HOCATH J10 Kateropii B ado I [6].

CyTTeBUM HEOE3NMEeYHNM YHHHHUKOM TIPU €JIEKTPOXIMITHOMY OYMIICHHI
CTIYHHMX BOJ| € MOKJIUBICTh YTBOPEHHS B OUHINCHIH BOJI 6MOpUHHUX Hebe3-
neyHux npooykmis. B meprry depry, e 380pOTHE OKUCICHHS TPHBAJICHTHO-
T0 XpOMy y HIECTUBAJICHTHHH, SIKHI Ma€ CHIIbHOOKHCHI Ta KaHIEPOTCHHI
BIIACTUBOCTI 1 BITHOCHUTHCS IO APYroro kKiacy HeOesrekw [7], a Takox
YTBOPEHHS Ta30M0AI0HOTO XJIOPY.

Tak, npu 3MilIyBaHHI CTIYHUX BOJ, SIKI IPOUIIIN 0OpOOKY eNeKTpOKoa-
TYJISIII€I0 JJIs1 BiTHOBJICHHS IIECTHBAJICHTHOI'O XPOMY, Ta CTOKIB IPH OYH-
IIEHHI eNeKTPO(IIOTALI€0, i Yac SKOI y BOJI YTBOPHBCS TiIIOXJIOPUT Ha-
Tpil0 BHACIIIOK PO3YMHEHHS Ta3010{IOHOTO XJIOpY, MOKJIMBA XIMi4Ha pea-
kuist okucnenus xpomy(Il) y xpom(VI), ocobnmBo B y’KHOMY CepeIOBHIII.

KoncranTta piBHOBarm OKHCHO-BiTHOBHOI peakilii okucieHas xpomy(Ill) i
BiZTHOBIICHHS TiTIOXJIOPUT-IOHIB B JTy’)KHOMY CEpPEIOBHIIII MO>KHA BU3HAYUTH, STK

an:n(EgK—Egi‘)):3[0.88—(—0.13)]:51_
0.0591 0.0591

Pospaxynkn mokaszyroTh, mo okucienHs xpomy(Ill) y criuniii Bomi 3
pH=8 MoXuBe 3a BEJIMYMHM OKHCHO-BIZHOBHOIO IOTeHLiany Ehey,>
+0,6 B, 3 pH=9 — npu Ehy,> +0,5B, 3 pH=10 — npu Eh,> +0,4 B. Biamo-
BimHO mpu pH cepenoBuma y mexax 8,5-9,5 i Eh y mexax +(0,5-0,7) B
koHIeHTpamis xpomy(VI) B ounienii criviid Boai 30umburyetses ao 0,8-
2,2 Mr/m, Mo 3HaYHO TEPEBUIIYE BCTAHOBIICHI JIIMITH.

Jist 3amo6iranns okucnenHio xpomy(Ill) nmpu 3minryBaHHI 3HENIKOIKe-
HUX XPOMBMICHHX CTIYHUX BOJI T IHIIMX CTOKIB i3 BUCOKHMH 3HAYCHHIMU
Eh motpiOHO mpoBOIUTH iX 3MIllyBaHHS TIepe ] BiTHOBJICHHIM XpPOMBMIC-
HUX CTIYHUX BOJI. 32 HEMOMUIMBOCTI TAKOTO 3MIITyBaHHS (HAsIBHOCTI aKTHB-
HOTO XJIOpY 1 BimHOBJIeHHS Xpomy(VI) B KHCIOMYy cepemoBuIli) moTpioHa
ToTIepeTHS HeUTpaTi3allisi OKHCHUX BIIACTUBOCTEH TaKMX CTOKIB.

VY cBoto 4epry, mpu 3MIITyBaHHs OYHUINEHUX CTIYHHX BOJ, IO BMIIIYIOTh
3JTUIIKOBUH TITOXJIOPUT HATPIIO 13 1HIIUMHU OYHUINEHUMH KUCIIUMH BOJIAMHU
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nipu pH MeHr1re 6,7 MOXKJIMBE BUIIUICHHS Ta30TI0AI0HOTO XJIOPY 3TiHO peaKii
2HOCI+2H" - Cl, T+2H,0

Y TIPUMIIIEHHI OYHCHUX CITOPY/T i3 BiIIOBITHIMH HEOQKAaHUMHU HACIIIKaAMH
JUIsl 00CITYTOBYIOUOTO TIEPCOHAITY.

To0T0, 10 3MiNIyBaHHS OYHINEHHX a00 OOPOOJICHHX CTIYHUX BOJ Ha
OYHCHHUX CTIOpYJaX MOTPiOHO MiAXOIUTH AOCTATHHO 00EpEkKHO, MPOpaxyBa-
BIIIK BC1 MOXKJIMBI HACJIJIKH JJII OOCIIYyTOBYIOYOTO TIEPCOHATY Ta 3 TIO3HIIIH
€KOJIOTIYHOT OE3ITEKH IS TOBKIIIA.

BaxxnuBuM muTaHHAM y Oe3MeuHid eKcIuryaTamii yCTaHOBOK IS €JIeKT-
POXIMIYHOT'O OYHUIICHHS BOIU € enekmpobdesnexa. JKUBICHHs eIeKTPOpeaK-
TOpiB B aOCOMIOTHINA OUIBIIOCTI BHUITA/AKIB BiOYBA€THCS MOCTIHHUM EJICKT-
PUYHUM CTPYMOM, SIKH, SIK BIIOMO, € OLIBII OC3MEYHUM, Hi’K 3MiHHHA.

Jns BUTIpSMIICHHST 3MIHHOTO CTPYMY 3aCTOCOBYIOTBHCS BHIIPSIMIISYL C
TIOBITPSTHUM 200 BOJSTHMM OXOJIO/KCHHSIM, PEBEPCUBHI I pydHOi abo aB-
TOMATUYHOI 3MiHH MOJISIPHOCTI MOCTIHHOTO CTPYMY, IO TIOAAETHCS IO CIICK-
TpopeaxTopiB. BunpsiMisadi sxuBisiteest 3MiHHEM cTpymMoM 380 B, Tomy Bo-
HU TIOBHUHHI PO3MIIIIyBaTHCh B OKPEMOMY MPHUMIIICHHI 1 3 000B ‘SI3KOBUM 3a-
3eMJIeHHAM. Pob0oTa 00CIyroByI040TO MEPCOHATY 3 BHIIPSIMIITIaMHU ITOBUH-
Ha OOMEXYBAaTHCh TUIBKH HEOOXITHICTIO PYYHOTO PETYJIIOBAHHS CHIIH
cTpyMy (Hampyrw) Ta 3MiHH #Horo mojsapHOCTi. [lomaya BUTPSMIIEHOTO
CTPYMY IO €JIEeKTPOpEaKTOpiB MOBHHHA YIAIITOBYBATHCH 3a JIOTIOMOTOIO
130JIbOBaHUX KaOelliB.

Haii0inp mpakTHYHUMU MEXaMU TapaMeTpPiB CIEKTPOCTPYMY, IO
BCTaHOBIIOIOTBCA B €JIEKTPOPEaKTOpax, B CepelHbOMY € Hampyra 5-12 B
(mpu Mamiii MiHepamnizanii Bogu 10 24 B) i Bemuunna ctpymy 200-1200 A,
0 € HEeOE3MEYHUMU ISl OOCITYTOBYBAaHHS IIEPCOHAIIOM BOJOOYHCHUX CTa-
Hiiit. Tomy 10 poOOTH Ha TAKHX BOJOOYMCHHX YCTAHOBKAX JOMYCKAETHCS
MEPCOHAN, MO MPOMIIOB CIeIialbHe HABYAHHS 3 MPABHJI 0OCIYrOBYBaHHS
€JIEKTPOYCTaHOBOK.

Enextpounizepu (€IEKTPOKOATYJIATOPH) MalOTh IMAKEeT ENEKTPOIiB (IpH
THTIOBIH KiNbKoCTi He MeHIIe 20) 3 MKEISKTPOIHUM 3a30pOM He OiIbIe
10-12 MM, 3’€THAHUX 1O MOHOIOJISIPHIN cxeMi. JI0 KOXKHOTO 3 €JEeKTPOIiB
i1’ € THAHUN CTPYMOTIiABII.

OCHOBHUMH MPOOJICMHUAMU MUTAHHSAMU 3 EIEKTPOOC3MEKH MPU CKCILTY-
aTauii eNeKTPOPEaKTOPiB € MOXKIIMBICTh KOPO3ii CTPYMOMIABOIB 1 3araib-
HUX CJICKTPOIIUH, a TAKOXK KOHTAKT CJICKTPOJIIB 13 KOPITYyCOM €JICKTPOpeaK-
TOPIB, SIKUH, K MPABUIIO, BUTOTOBIIOETHCS CTAJICBHM.

Jlst 3amo0iraHHs KOHTaKTY BHYTPIIIHS TOBEPXHS KOPITYCY EIEKTpopea-
KTOpIB OOJIUIILOBYETHCS IIACTUHAMH 13 CTIHKOTO B arpeCHBHOMY CEpelio-
BHII JIEJIEKTPUIHOTO MaTepiasry (TEKCTOITY, TOJTINPOIiIeHy, BiHIIIIACTY).
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KoHcTpykiieto mnependadaroTh MOKIUBICTh 3aMiHH €JEKTPOJIiB, HaiifHe
KPIIJICHHs Y KOPITYCi 3a JOMOMOTOI0 Ta3iB Y i30JII0I0YMX IUIACTHHAX Ta Jie-
JIEKTPUYHUAX BCTaBKaX MiXK €IEKTPOJAMH 3 METOIO 3aro0iraHHs KOPOTKOTO
3aMHUKaHHS TI0 Mipi 3HOIIIEHHS €JIEKTPO/IiB.

OCKIUTBKH CTPYMOIIIIBOAY 3HAXOSTHCS Y arpeCHBHOMY CEPEIOBHIII, TO
BOHU BiJIITOBITHAM YHHOM 130JIIOIOTHCS 1 3 METOI0 0araTopa3oBOTO BHKOPH-
CTaHHS MiJI’ €HYIOTHCS 10 CICKTPOIINH 3a JIOMOMOTOK THYYKOTo 0ararto-
KIJIBHOTO JIPOTY 1 00NTOBOTO 3’€MHAHHA. [[JIsl YHEMOXIIUBICHHS 3HAYHOTO
HarpiBy IIMH Ta CTPYMOIIZABOAIB IX MOMEPEYHUH INepepi3 po3paxoBYIOTHCS
BUXOJSYU 13 JOMYCTHMOI WIUTBHOCTI EIEKTPHYHOTO CTPyMy. 30Kpema,
UIIBHICTE CTPYMY IpUAMAaeThCs st ctami 1,2, st amroMiniro 2,0, At mii
3,0 AMm’.

JIMCKyCITHUM 3aNUIIa€ThCS MUTAHHS HEOOXITHOCTI 3a3eMJICHHSI CTalle-
BOTO KOPITYCY €JIEKTPOpeaKkTopa i BilMOBIAHO BCHOTO KOMIUIEKCY BOJIOOYH-
CHUX MOJYJIiB, sIKe, SIK TIOKa3y€e TPUBAIMH TOCBIT €KCIUTyaTaIlii, K TpaBHIIO
He poOuThcsa. Ha Ham mormsa, 3a3eMJICHHS KOPITyCY POOUTH HEOoOXiIHO,
OCKIJIbKY TIPH KOHTAaKTI €JIEKTPOJIIB i3 METaJIeBUM KOPITyCOM BHACTIIOK KO-
po3ii abo pyiHaIii cTpyMOITiIBOMIB a00 IIMH MOJXIIMBE IOSBA HAPYTH HA
HBOMY, III0 € HeOe3neyHuM YnHHIKOM. 3riaHo 3 [IYE y Bcix BuOyxoHEOe3-
MIEYHUX MPUMILICHHSX HE3aJIC)KHO BiJl 3HAUCHHS HAIPYTH HEOOXITHO yIami-
TOBYBaTH 3a3€MJICHHSI €JIEKTPOYCTaHOBOK [8].

OkpiM TOro, MiJ Yac eKCIUTyaTalii eJIeKTPOpPEeaKkTOPiB MOXKIMBUI KOH-
TaKT OOCIYTOBYHOUOTO TEPCOHAY i3 CTPYMOIIIBOJAMH, BHACIIIOK YOO
MOJKE BUHHKHYTH IIETJISI CTPYMY «PyKa — pyKa» ab0o «pyKa — HOTa», 0COOJIH-
BO y BOJIOTOMY MPHUMIIIEHHI BOJOOYHCHUX YCTAHOBOK, SIKE€ MOKHA BiTHECTH
1o 1 xareropii BUpOOHHUIUX YMOB 3a PiBHEM €JIEKTPOOE3MEKH.

TakuM 4YMHOM, TIMTaHHA OE3MEKHW TPU EKCIUIyaTallil YCTaHOBOK JIst
€JICKTPOXIMIYHOTO OYHIIICHHS BOJH € JOCTATHHO aKTYIbHHMH 1 TIOTpeOy-
FOTh TIOJQIBIIOTO BUBYESHHS 1 TOCIiKEHHS, OCOOJIMBO Y CBITII MOIIUPEHHS
B OCTaHHI POKH TXHBOI MOIMYJISAPHOCTI Ta BUMOT JIO IMiJABHUICHHS €KOJIOTIU-
HOT OE3MEeKH MPOMUCIIOBHX ITiIIPUEMCTB.
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BE3OITACHOCTD SKCILIYATAIIUN YCTAHOBOK JJIA
IJIEKTPOXUMHUYECKOU OYUCTKH CTOYHBIX BOJ
HNPOMBIINIVIEHHBIX INPEAITPUATUA

IIpuBeneHs! Nponecchl, KOTOPbIe NPUBOASAT K MOABJICHHIO ONMACHBIX
(axTOpOB NpH padoTe yCTAHOBOK JJIsI 3J1IeKTPOXUMHYECKOH 04HCTKe
CTOYHBIX BOJI, MEPONIPUATHS U CPEACTBA /11 X 0e30MaCHOH IKCIIya-
TAlUH.
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