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HIABUIIEHHA ECEKTUBHOCTI OYMIIEHHA CTIYHUX BOJ 3A
JAOIMOMOI'OIO EJIEKTPOJII3HOI YCTAHOBKHA

Jicosenpb C. M., TomameBchkmuii . 1.
KuiBcbkuii HaIllOHATBHUIN YHIBEPCUTET TEXHOJIOTIH Ta THU3aiiHy

Mema. Iliosuwennsn epexmusHocmi ovuweHHss CMIYHUX 800 6i0 NEeGHUX OPESAHIYHUX
3a0pyOHeHb | 8ANCKUX MEMANi8 WLIAXOM BUSHAYEHH ONMUMAIbHUX 3HAYEHb MeMnepamypu
CMIYHUX 800 | NUMOMO20 CMPYMY, AKUU Yepe3 Yi CMiuHi 600U NPOMIKAE.

Memoouka. BukopucmaHnus niamy8aHHsA eKCnepumeHnmy HAd OCHOBI KOMNOZUYIUHUX
OPMO2OHANILHUX NIAHIE OPY2020 NOPAOK).

Pe3ynvmamu. Po3pobneni mooeni 0py2o2o nopsioKy, ki 00360510Mmb OJist CMIYHUX 800
MEeKCMUILHOI NPOMUCTIO80CMI PO3PAX08Y8aAMU MAKI 3HAYEHHSA meMnepamypu CmivHux 800 i
NUMOMO20 CMpPYMY, AKUU 4epe3 yi cmiuHi 800U Npomikae, wob 00csiemu MaKCUMAanlbHO20
CMyneHs UOANEHHS 3 YUX 800 NEBHUX OP2SAHIYHUX 3 EOHAHD | BANCKUX Memalié HaA OOUHUYIO
BUMPAYEHOI HA Ye eNeKMPUYHOL eHepeil.

Haykoea nosusna. Bcmarnosneno, wo cmynensb u0aieHHsa 3 CMIYHUX 600 MEKCMUTbHOT
NPOMUCTIOBOCTIT NEBHUX OP2AHIUHUX 3 EOHAHb | BANCKUX MEMAié Ha OOUHUYI0 BUMPAYEHOI HA
ye eleKmpudHoi eHepeii Modice 3anedcamu K 6i0 memnepamypu yux CmivHux 600, max i 6io
AUMOMO20 CIMPYMY, AKUL Yepe3 Yi CiuHi 600U NPOMIKAE.

Ilpakmuuna 3nauumicmo. Ompumani pekomeHoayii Wooo HANA200HCEHHS PEeHCUMIB
pobomu ICHYIOUUX eleKMPOJI3HUX YCIMAHOBOK A0O0 eleKmpONi3HUX YCIMAHOBOK, SAKIi MINbKU
CMBOPIOIOMbCSA MAKUM YUHOM, W00 niosuwumu ix enepeoe@dekmusHicms.

Kniowuosi cnoea: easicki memanu, enekmpoiizHa YCMAHOBKA, KOHMYD KepyBaHHS,
Op2aHiuHi 3 €OHAHHSA, CMIUHI 800U

Sk BiZioMO, BOJia Ipa€ BUpIlIANbHY pojb y 0araTtbox IMpolecax, siki MpOTIKalTh SK B
IPUPOJI, TaK 1 B 3a0€3MEUEHHI KUTTEAISIIBHOCTI JIIOJUHU. 30KpeMa, B MPOMMCIOBOCTI BOJa
3aCTOCOBYETHCS SIK CHPOBHHA 1 JDKEPEIIO €HEPTii, K XOJI0I0areHT, PO3YMHHUK, €KCTPATeHT, IS
TPAHCHOPTYBAaHHS CHPOBHMHU 1 MarepiajiB Toulo. BHacIiOK aHTPONOreHHOTO BIUIUBY
NpUPOJHA BOJA 3a0pyIHIOETHCS PI3HUMH PEYOBMHAMHM, IO NPUBOJAUTH A0 MOTIpIIEHHS Il
sxocTi. HeoOx1HO BIAMITUTH HACTYIHI TEHAEHLIT B 3MiH1 SKOCTI MPUPOIHUX BO/I ITi]] BILTUBOM
TOCIOAPCHKOT AisUTHHOCTI JIFOJJMHA: 3HIKEHHST PH TipicHUX BOJ B pe3ynbTaTi iX 3a0pyIHEHHS
CipyaHoi 1 a30THOIO KUCIIOTaMU 3 aTMoc(hepH, 301IbIICHHS YMICTY B HUX CyNb(haTIB 1 HITPaTIB;
HiABUILEHHS YMICTY 10HIB KaJIbI[i0, MAarHil0, KPEMHIIO B MiI3eMHUX 1 pIYHUX BOJaX BHACIIJOK
BUMHBAHHS 1 PO3YMHEHHS TiJKUCIEHUMHU JTOIIOBUMH BOJaMHU KapOOHATHHUX 1 IHIITUX TIPCHKUX
MOP1/T; MIABUIEHUNH YMICT B IPUPOTHUX BOJIAX 10HIB BAKKUX METaJiB, HAcaMIepel CBUHIIIO,
KaJMilo, PTYTi, MULI’ Ky i IMHKY, a Takox (ocdarie >0,1mr/i, Hirparis, HITPUTIB TOIIO;

HiABUIIEHHS YTPUMaHHS COJIed B TOBEPXHEBUX 1 MiJ3eMHUX BOJaX B pe3ynbTaTi ix
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HAJIXOJDKEHHS 13 CTIYHUMHM BOJIaMH, 13 aTMoc(]epH 1 3a paXyHOK 3MHBY TBEPJIUX BIJIXOIIB 1 TaK
nami [1-5].

3arasioM mporec BUJAJICHHS 13 CTIYHUX BOJI 3a0pYAHIOIOUHUX PEYOBHH MOXKE BKIIIOYATH
B cebc¢ HACTyNHI METOJM: BIJICTOIOBaHHS, (QUIBTpaIlisi, KOAryJsilis, MarHiTHUWA BIUIHB,
YIIBTPa3BYKOBUHW BIUIWB, afCcOpOIlis, HEHTpasti3allis, BIMTHOBICHHS, 1ecopOIlis, I0HHUH OOMiH,
neperonka i pektudikaris, dioramis, QIOKYIAIisL, 3BOPOTHUH OCMOC 1 yibTpadiibTpalris,
KOHIICHTPYBaHHS, YTBOPSHHS OCaJliB, OKHCIICHHS XIMIYHUMH pearcHTamu, SJICKTPOXiMiuHe
OUUIIICHHS.

OpHuM 3 MEepPCHeKTUBHUX METOIB OYMINEHHS CTIYHUX BOJA € eJIeKTPOXiMiuHe
OUUINICHHS, SIKE OCHOBAHE Ha €JIEKTPOJIi3i MPOMHUCIOBUX CTIYHUX BOJI ILISIXOM MPOIMYCKAaHHS
4epe3 HUX MOCTIMHOTO eJICKTPHYHOTO cTpyMmy [6-8].

Ilocmanoeka 3a60anus

[Tin yac enektpomnizy 3a0pyIHIOIOUYI PEYOBHUHHU, AKI 3HAXOIATHCA B CTIYHHUX BOJAX,

IPaKTHYHO MOBHICTIO po3naaatTbes 3 yrBopeHHs M CO,, NH, 1 Boau abo yTBOPrOIOTH O11bIII

MPOCTi 1 HETOKCUYHI PEUOBUHH, SIKI MOXKHA BUJAIATH 1HIIMMH METOJAMHU. A 10HM BaXKKUX
MeTalliB, $KI 3HaXOASAThCS B CTIYHMX BOJAX, BHUJAISIOTH 3a JIOMIOMOTOK KaTOJHOTO
BiJTHOBJICHHS 13 OTPUMAaHHSM OCaJiB, 3 TIEpEeBECHHIM 3a0pyJHIOIOUOTO KOMIIOHEHTa B MEHII
TOKCUYHI 3’€THaHHA a00 B JIETKO BUBOAUMY 3 BoaHW (popmy. BiamoBimHO 10 1BOTO, AJIs
€JICKTPOJI13y BUKOPUCTOBYIOTHCS €JIEKTPOJII3HI YCTAaHOBKH, 3arajibHa Oy/10Ba SIKUX MMOKa3aHa Ha
puc. 1.

Jkepeno nocTiifHOro CTpyMY

_@‘: CTpyMOIIPOBOIH

SN

-\ Enexrpoan \ Criuni BOaM

Puc. 1. 3arajgbHa 0y10Ba eJ1eKTPOJIi3HOI YCTAHOBKH

[To-nepmie, 10 CKIaay eNEKTPOII3HOI YCTaHOBKM BXOIHUTH JDKEPENO TMOCTIHHOTO

CTPYMY, SIK€ MAa€ BUXIJIHY HANpPYry MPUOIHU3HO (5. . .15) B i sxe moxe 3a0e3neuyBaTu CTpyM
MPUOJIU3HO (500...5000)A (a1 MABUIEHHS TPOIYKTUBHOCTI E€JIEKTPOJI3ZHOI YCTAaHOBKH
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TaKUX JHKEPeJl TIOCTIHHOTO CTpyMY MOKe OyTH nekiibka). [lo-apyre, 10 ckinamy enekTpoiai3Hoi
YCTAaHOBKHM BXOJSTH CTPYMOINPOBOIM pa3oM 3 ejekTpomamu. Ilo-tpete, 1o ckiagy
€JIEKTPONII3HOI YCTAaHOBKHM BXOJSTh O€3MOCEPEeAHbO CTIYHI BOJHM, SKI € PO3UMHAMHU
€JIEKTPOJITIB, TaK SIK B HUX 3aBK/H IMPUCYTHI 10HU B Tii a00 1HIIIH KOHIIEHTpAIIi].

[Ipu mpoekTyBaHHI €JIEKTPOII3HUX YCTAaHOBOK Ba)UIMBHUM IUTAHHSIM € PO3PaXyHOK
TEIUIOBOrO OallaHCy, SKWil TOirac B ypaxyBaHHI K BXIJHHX TEIUIOBUX ITOTOKIB (Bif
3a0py/IHEHUX CTIYHUX BOJ, BiJ MPOTIKaHHS E€NEKTPUYHOTO CTPyMY (IKOYJIEBE TEIUIo), Bif
pI3HUX XIMIYHHMX peakiiii i moOIYHMX MpOIECiB («3ropaHHsI» aHOIIB, B3a€EMOJIi 3 BOJOIO
BOJIHIO, B3a€MOJIii MPOYKTIB €IEKTPOJII3y TOII0)), TaK i BUXIIHHX TEIUIOBUX IMOTOKIB (BixX
BUXOJITYMX MPOAYKTIB XIMIYHHUX PEaKIlii i moOIYHUX MPOILECiB (XJI0pP, BOJACHb, KUCEHb, BOJISIHA
napa, BYTJIEKHCIIOTA TOIIO), BiJl OYHUINEHUX CTIYHUX BOJ, BiJ (hJIOTOIIaMYy, BiJl TUITOATa, Bl
po3coity Too). B nmepeBaxkHiit OLIBIIOCTI BUIAAKIB pO3PaXyHOK TEILIOBOIO OAIaHCy MOKA3ye,
10 CTI4HI BOAM B MPOILIECI €IEKTPOIIi3y HATPIBAIOTHCS.

e oqauM qy’ke BaXKJIMBUM MUTAHHSIM IIPH IPOEKTYBAHH1 €IEKTPOJII3HUX YCTAHOBOK €
BUTpAaTa eJIEKTPUYHOI €HEPTi, Ika He00X1/1Ha JIsl AOCATHEHHSI HOTPIOHOIO CTYIIEHS OUUILECHHS
OUHUII 00’eMy cTiyHUX BOJ. Lle muTaHHS € 0COOJMBO aKTyalbHUM Yy 3B’SI3KY 3 THUM, IIO
€JIEKTPOITI3HI YCTAHOBKH € JJOCUTh CHEPrOEMHUMH, a [[IHU Ha €NIEKTPUIHY €HEPTi0 HEBIIMHHO
1 BUIIYIOTHCA.

Pezynomamu oocnioxcens

JlociipkeHHs HaBeJEHUX BUILE MUTAaHb MPOBOIMIIOCH HA EJEKTPOJII3HIN yCTaHOBII
BJIACHOTO BUPOOHUIITBA, JI€ BUBYAIOCS BUAJICHHS 3 CTIYHUX BOJ] IEBHUX OPTaHIYHUX 3’ €JHAHb
(dbapOuukiB, cMomn, (EHOINIB, CHUPTIB, aTbJAETiAIB, KETOHIB, HA(TOMPOMYKTIB, CIpUUCTHX
3’€JIHaHb, APOMATHYHUX 3’€JJHAHb, )KUPHUX KHUCJIOT, Maces 1 T.JI.) 1 BAXKKUX METaliB (Xpomy,
KOOabTy, HIKEI0, MiJli, IIMHKY, MHII Ky, CelIeHy, cpibia, Kaamito, CTUOIt0, PTYTI, Taiio,
CBHHIIIO 1 T.JL.).

B enextpomi3Hiil ycTaHOBII B SKOCTI KaTOJiB BUKOPUCTOBYBajacs KOHCTPYKIiiHa

cranb Cr. 3, B IKOCTi aHOIB — TexHIuHui THTan BT1-0, sxuit 6yB mokputuii RuO, . Bincrans
MIX eleKTpoamMu cTaHoBMIIA TpuOan3Ho 10 MM . Y cTaHOBKA MOTIIa 3a0€3MEYUTH HAIIPYTY MiXK
enekrpogamu (6...8) B mpu makcnmansromy crpymi (1000...1200) A.

Pesynbrati nmOCHIDKEHHS TIOKa3ald, M0 CTYNeHb BHIAJIEHHS 3 CTIYHUX BOJ

TEKCTHJIBHOI TTPOMHMCIIOBOCTI MEBHUX OPTaHIYHUX 3’€IHAHb 1 BAXXKUX METATIB HA OJUHHIIO
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BUTpPAUCHOI Ha 1€ eJICKTPUYHOI eHeprii MOKe 3a1eKaTH SIK Bl TEMIIEpPATypy X CTIYHUX BO/I,
TaK 1 BiJf TUTOMOTO CTPyMY, SIKHH Yepe3 Il CTI4HI BOJU MPOTIKAE.

[HImMMU ciioBamMu, B MEPEeBaXKHIN KUTBKOCTI BUTIAAKIB MOKHA TiI10paTH Taki «CepeaHi»
3HAYeHHS TEMIepaTyp i CTpyMiB, KOJIM CTyNEHb BUIAJICHHS MEBHUX OPTraHIYHUX 3’ €THAHD 1
BaXXKHUX METaliB OyJe MakcUMajibHUM. B 3a1eXHOCTI BiJ] epeBakaHHs B CTIYHUX BOJAX THUX
a00 IHIIUX OpraHIYHUX 3’€IHaHb 1 BAXKUX METATIB IIi «CEPEIHI» 3HAYCHHS TeMmIeparyp i
CTpyMiB OyJyTh BIAPI3HATHUCS OJHE Bif OJHOTO.

3po3ymMiio, [0 B TakKOMy BHITAJKy MOXE 3HQJIOOWTHCS OuIbIIa KITBKICTh
EJIEKTPOIII3HUX KOMIPOK €JEKTPOII3HOI YCTAaHOBKM — alieé MPU LBOMY JOCSITa€ThCs 3HAYHA
€KOHOMisl EJIEKTPUYHOI €Heprii, sKka MpU JOBrOTPHUBAIOMY BHKOPUCTaHHI €NEKTPOIi3HOT
YCTAaHOBKH TPUBOJUTEL BIAMOBITHO 1O CYTTEBOTO 3MCHINCHHS (PIHAHCOBHX BHTpAT HA IO
CJIIEKTPUYHY €HEPTIIO.

Jlis  po3paxyHKy ONTUMAadbHUX (3 TOYKH 30py €HEpro30epexeHHs) 3HaueHb
TEMIEpaTyp 1 CTPyMiB 3acCTOCOBYBAJIOCS IIJIaHYBaHHSA EKCIEPUMEHTY 3 BUKOPHCTAHHAM
KOMIO3UI[INHUX OPTOTOHAJIBHUX IUIaHIB JPYroro MOpPSAKY, A€ BXIAHUMHU (akTopamu B

KOZIOBaHOMY MacIuTadi Oynau TeMreparypa CTidHuX BOX t. , 1CTpyM i, g , SKUif Yepes 1i cTiuHi
BOJIM TpoTikae. A ninboBumu dyrkuismu Oy F(te,,ic, ) (CTymeHs BuganeHns 3 CTiqHuX
BOJl MEBHUX OPraHIYHUX 3 €JHAHb Ha OJIMHUII0 BUTPAYEHOI Ha 1€ €JNEKTPUYHOI eHeprii) 1
FZ(tCABA’iCABA) (cTyreHp BHIAJEHHS 3 CTIYHUX BOJ| IIEBHHX BaKKMX METAJiB Ha OJUHHIIO
BHTpadeHOi Ha 1ie enekTpudnoi eneprii). Linboi Gpynkuii F(tey,icy ) i F(tey ey ) Mam

HACTYITHUH 3arajabHUN BUTJIAA:
F(tC.BA’ iCABA) = aO + al tC.BA + aZ iCAB. + alZ tCABA iCABA + all t(sz + a22 I(ZZB ' (1)
Je Oy, O, O,, Oy, O, O, — BLANOBIIHI MOCTIIHI KOEDILIEHTH.
3Hax0/KEeHHS NOCTIHHUX Koe(ilieHTiB piBHAHHSA (1) 3aiiicHIOBaNOCS 32 (OpMyII0I0
A=(X"X)"X"Y, )
ne A —marpuis NocTiMHuX KoedilieHTiB; X —MaTpHUIlsl yMOB IUIaHYBAaHHS €KCIIEPUMEHTY; Y
— MaTpULs Pe3yNbTaTiB MPOBEACHHS JOCIIIiB.

KoxHa 3 winboux (yHKuini F(tes,icy) i F(tes,ics) Mama makcumyM, sKuii

BIJINOBI/IaB ONTUMAJIBLHUM (3 TOUYKH 30py CHEPro30epeKCHHs) 3HAYCHHSIM TEeMIeparyp i

CTpyMiB. 3pO3yMiJIo, IO B KOXKHOMY KOHKPETHOMY BHIIQJKy MaTpuusg A TOCTIHHUX
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koedirienTis i Makcumymn winboBux GyHKii F(teg,icp ) 1 F(tey,icy ) Oymu pisuuvu. B

KOXKHIM TOYIll IUIaHYy BHKOHYBAJIOCS MYOJIFOBaHHS JOCIIJIB, IO /a0 3MOTY B KiHIIEBOMY
BUMAJIKY BU3HAYUTH (i3 3acTOCYBaHHIM KpuTepis KoxpeHa) 3HaunMiCTh KOXKHOTO 3 MOCTIHHUX

KoeQillieHTIB MaTpuili A, a TakoXX BHU3HA4MTH (i3 3acToCyBaHHsM Kputepis Dimepa)
aziekBaTHiCTh UiTboBHX GYHKIIN F(tepy,icy ) 1 F(teg ey )-
3okpema, pobunacst cipoda OYMCTUTH CTIYHI BOAM BUPOOHHMIITBA aMiHHO1 com 2,4-]] B

nacrynHomy cknani: NaCl — (80...100) r/x, 2,4-J-kucnoru — (1,5...2,5) /1, xnopdenomn
—(0,6...0,8) r/xn, oprauiunmii Byriens — (0,75...1,25) r/n . IIpn 1poMy BOIHEBHIT TOKA3HAK
pH cranoBuB 4,0...6,0. Takox BuKOpUCTOBYBaBcs Kartaiizatop (riapokcuny Co) 3
xonmenrpauiero (1,0...1,5) /.

3a 3aMOBUYBaHHSIM TeMIIepaTypa CTIYHUX BOJ[ CTAHOBHJIA (90...95) °C, a OIUTBHICTH

CTpyMy uepe3 CTi4HI BOAM — (700...800) A/M?. Tlicns OuYMINEHHS 3a JIOIOMOTOKO

eJIeKTpOJIiBHOi YCTaHOBKHU KOHHeHTpaHiH B CTIYHHUX BOJdax OpFaHi‘lHI/IX 3’€,Z[HaHL CTaHOBHJIA HC

OinbIIe (O, 05...0, 07) r/y. BUTpaTu ejeKTpUYHOi eHEPril IPU OYUIIECHH] TAKMX CTIYHUX BOJI

cranoBun npu6au3Ho 30 KBT-roa/M® — Taki BHUTpATH € AyKe BEIHMKMMH, i TAKHIl PEKHM
POOOTH €IEKTPOJII3HOT YCTAHOBKH € JTy’K€ EHEPrOEMHUM.

3acTOCyBaHHS IUIAaHYBaHHA EKCIIEPUMEHTY 3 BUKOPHCTaHHSM KOMIIO3HIIIHUX
OPTOTOHAIBHUX IJIaHIB JPYrOro MOPSIKY J03BOJIHMIIO 3MEHIIUTH BUTPATH EIEKTPUYHOI €Heprii
IpY OYMILIEHHI CTIYHUX BOJI BUPOOHUITBA aMiHHOI coii 2,4-/] no (26. . .28) kBt -rox/m® npu
Till ke caMiif KOHIIGHTpAIil B CTIYHUX BOJIaX OPraHiuyHMX 3’€HAHb Ha PiBHI (O, 05...0, 07) /.

[{poro Bmayocs MOCATTH IIISIXOM 3MEHIIIEHHS TEMIIEPaTypu CTIYHUX BOJ Ha JIEKiJIbKa
necsTkis °C, a TakoX IIIBHOCTI CTPyMy uepe3 CTiuHi BOAM Ha Kimbka coTeHb A/M’.
«3BOpPOTHUM OOKOM» 3MEHILIEHHS MUTOMHUX BUTPAT EJEKTPUYHOI €Heprii € 3HMKEHHS
MPOAYKTUBHOCTI KOKHOT OKPEMOI €JIEKTPOJII3HOI KOMIPKH €J1eKTPOIII3HOT YCTaHOBKHU — aJie MpU
IIbOMY €KOHOMisl €JEeKTPUYHOI eHeprii HaBiTh HPOTATOM pPOKY abo KIIBKOX POKIB MOXKeE
BUSIBUTHCSI HA0AraTo 3HaYyII00 HiXK BapTICTh IIUX €NEKTPOJII3HUX KOMIPOK.

Bucnosku

BuxopucTtanss rmiaHyBaHHS €KCIIEPUMEHTY Ha OCHOBI KOMIO3HUILIIHUX OPTOrOHAIBHUX

IJIaHIB JIPYroro TMOPSAKY 3 METOK MiABUIIEHHS €(PEKTHBHOCTI OYHMINCHHS CTIYHUX BOJ 3a
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JIOTIOMOTOI0 €JIEKTPOJII3HOT YCTAHOBKU MOKA3aJI0, 0 BUKOPUCTAHHS ONTUMAIBHUX (3 TOYKH
30py €HEpro30epekeHHs) 3HAYCeHb TEMIIEpaTyp 1 CTPYMIB J03BOJIsi€ 30UIBIIUTH CTYIICHBb

BUJAJIICHHS 3 CTIYHUX BOJI MEBHHUX OPTaHIYHUX 3’€IHAHb 1 BXKKUX METANIB (Ha OJUHUIIIO

BUTPAYEHOI Ha 1€ eIEKTPUYHOI eHeprii) MpuOIn3HO Ha (5. . .10) %.
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Ilogvluenue r¢pghexmuenocmu ouucmku cmoUHbIX 600 C ROMOULBIO IJIEKMPOTUSHOU
YCmMaHoeKu

Jlucoeey C. H., Tomawescokui /1. H.

Kuesckuii nayuonanvHwlll yHUSepcumenm mexHoio2uil u Ou3atina

Iens. Ilogviuenue >¢hgpexmusHocmu OUUCMKU CMOYHBIX 800 OM  ONPEOELEHHbIX
3a2pA3HEHUN U MANCENBLIX MEMAI08 NYMEM OnpeoeieHUsl ONMUMATIbHBIX 3HAYEHUL MeMnepamypbl
CIMOYHBIX 800 U YOENIbHO20 MOKA, KOMOPbILL Yepe3 IMu CIouHble 800bl NPOMeKaen.

Memoouxa.  VcnonvzoeanHue — nianupo8aHus — IKCHepUMEHmAa  HA  OCHOBe
KOMNO3UYUOHHBIX OPMO2OHANLHBIX NIAHO8 8MOPO20 NOPAOKA.

Pezynomamul. Paspabomanvl modenu 8mopo2o nopsaoka, Komopuvle no3eosiom O
CMOYHLIX 600 MEKCMUILHOU  NPOMBIUULEHHOCU — PACCYUMbBIBAMb  MAKUe  3HAYeHUs
memnepamypbl CMOYHLIX 600 U YOEIbHO20 MOKA, KOMOPbIL Yepe3 MU CHOYHble 800bl
npomexaem, 4moovl 00CMUYb MAKCUMAIbHOU CMeneHu YOaleHUs U3 dMux 600 ONpeoeléHHbIX
OpP2aHUYeCKUX COeOUHEeHUll U MANCENLIX Memaulo8 HA eOUHUYy 3ampadeHHol Ha 5mo
INEeKMPULECKOLU IHEPUUL.

Hayunaa Hoeusna. YcmawnosieHo, umo cmeneHb YOaieHus U3 CHMOYHBIX 800
MEKCMUILHOU NPOMBIUIEHHOCMU ONPeOeEéHHbIX OPSAHUYECKUX COCOUHEHUU U MANCENbIX
Memannos Ha eOUHUYy 3ampadenHol Ha Mo JIeKMPUYecKoll dIHePIUU MOJCem 3a8UCemb KAK
om memnepamypuvl dMuUx CHMOYHLIX 800, MAK U OM YOEIbHO20 MOKA, KOMOPbI yepe3 dmu
CMOYHbLe 800bI NpOmMeKaen.

Ilpakmuueckasa 3nauumocmo. [lonyuenvt pekomenHoayuu noO HACMPOUKU DEHCUMOB
pabomvl  Cywecmsyrowmux d1eKmpoIusHblX YCMAHOBOK UMY JIeKMPOJIUSHBIX YCMAHOBOK,
Komopbvle — MONbKO  CO30al0mcs — makum — 00pasom,  ymobvl  NOBbICUMb — UX
9Hepeo3ppexmusHocms.

Knrouesvle cnoea: msascénvle memannvi, 31eKMPOIUSHASL YCMAHOBKA, KOHMYP
VApaenenus, op2aHuiecKue coeOuHeHusl, Cnmoynvle 600bl

Increasing the efficiency of wastewater treatment using an electrolysis plant

Lisovets S. N., Tomashevskyi D. I.

Kyiv national university of technologies and design

Purpose. Increasing the efficiency of wastewater treatment from certain contaminants
and heavy metals by determining the optimum values of the temperature of the waste water and
the specific current that flows through this wastewater.

Methodology. Use of experiment planning on the basis of compositional orthogonal
plans of the second order.

Findings. Second-order models have been developed that allow sewage waters of the
textile industry to calculate such values of the sewage temperature and the specific current that
flows through these wastewater in order to achieve the maximum degree of removal from these
waters of certain organic compounds and heavy metals per unit of electric energy expended.

Originality. It has been established that the degree of removal from the waste water of
the textile industry of certain organic compounds and heavy metals per unit of electric energy
expended may depend both on the temperature of these wastewater and on the specific current
flowing through these wastewater.

Practical value. Recommendations are received on adjusting the operating modes of
existing electrolysis plants or electrolysis plants, which are only created in such a way as to
increase their energy efficiency.

Keywords: heavy metals, electrolysis plant, control loop, organic compounds,
wastewater
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