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VJIOCKOHAJIEHHS EJEKTPOXIMIYHOI TEXHOJIOI'II
KOHUOEHTPOBAHUX PO3YUHIB NaClO

JocunigkeHo npolec, U0 NPOTIKaTh NPU eJIEKTPOIIi3l BONHUX PO3YHMHIB XJIOPUIY HATpilO B [Aiama3oHi
KOHIEHTpami# 2,56...5,13 Mone M °, npu Temneparypi 285...315 K. BeTaHOB/IEHO, 110 TIPOLIEC €1eKT-
POy JMMITY€EThCS €NEKTPOXIMIYHOI CTai€l0, OJHAK 3HIKEHHS KOHIICHTPALlli XJIOPUAY Ta 3MEHIICHH]
TEMIIEPATypPHU EICKTPOJIi3y NMPU3BOJIUTH O IMiJBUIICHHS MOTCHIIATY aHOIy, Oe3MOCepeHE IO 3HAUCHD,
MIPHU SIKUX BiAOYBAETHCS pyHHAIIisI aKTUBHOTO LIApYy.

Kuaro4oBi cjioBa: HaTpito TIMOXJIOPHUT, EIEKTPOIIi3, OKCHTHUHN PYTEHIEBO-TUTAHOBUN aHO, TYCTHHA

CTpyMY, IEpeHaNpyra.

Beryn. Ha tenepimniii yac B YkpaiHi € 3HaYHHUIM MOMUT HA TIMOXJIOPUT Ha-
Tpito mapku "A" s 3He3apakeHHsd, Ae31H(EKIi, Ae30J0pyBaHHS MUTHOI BOJM;
BIJIITPAI[bOBAHOI TPOMMUCIIOBOT BOAM, BOJM 3aMKHEHUX CHUCTEM OXOJOJKEHHS. 3a-
MIHA ra3onoAiOHOro XjJopy npu oOpoOLl MUTHOI BOJW HA KOHUEHTPOBAHI PO3UYUHU
TINOXJIOPUTY HATPIIO JIaji 3HAYHUN MO3UTUBHUN e(PEeKT Ha BojoKaHamax Mukoma-
iBChKOi, XepCcOoHChKOI, JIHIMponeTpoBchKoi o0nacTeil Ta ABTOHOMHOI PecnyOniku
Kpum. OnHak, XiMidyHa TPOMUCIIOBICTh YKpaiHU HE BUPOOJISIETHCS TIMOXJIOPHUT Ha-
Tpito Mapku "A". Buxonsuu 3 (i3UKO-XIMIYHUX BJIACTUBOCTEW KOHLIEHTPOBAHHUX
PO3YMHIB TIMOXJIOPUTY BBAKAEMO, 110 HAMIPSIMOK HAa CTBOPEHHS JIOKAJIHHUX T'EH e-
paTopiB KOHLIEHTPOBAHUX PO3YMHIB TIMNOXJIOPUTY € OUIbII MPUBAOIMBUM Y MOPIB-
HSHHI 3 OYJIBHUIITBOM OJAMHUYHOTO migmpuemcTsa [1].

[cHyrOoul TeXHOJOrIA A1apparMOBOrO Ta MEMOPAHHOT'O €JIEKTPOJIi3y BOJIHOIO
PO3YMHY XJIOPUAY HATPiIO HE € e(peKTUBHUM JIJIs1 O€3MOCEePEIHBOT0 3aCTOCYBAHHSI
JUISL OJIEP>KaHHSI KOHIIEHTPOBAHMX PO3YMHIB TiNOXJI0pUTY Hatpito. Henomnikom Ta-
KOi po0OTH € HeOOXIHICTh MAITPIBY aHOMITY Ta KaToiity 1m0 343 ... 348 K, a mo-
TIM OXOJIO/PKEHHSI MpoAyKTiB enektposi3dy 3 370 K mo 288 ... 293 K Ta 3acrocy-
BauHs TBepaoro NaCl (x.4.) s moHacudeHHs aHoumity [2, 3].

IIpu npoBeneHH1 enekTpodizy 3 meroro onaepxkaHHs NaClO mapku "A"
('OCT 11086-76) xoHIIeHTpAIIisI TIIPOKCUIY HATPIIO B KATOIITI HE TOBUHHA TIEp €-

BurryBatu 200 r-JIM*S, 110 JIO3BOJIUTH 3aCTOCYBAaTH 3HAYHO JICHICBII MeMOpaHu, a
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BIJIMOBIAHO 3HU3UTH COOIBAPTICTh LIJIBOBOT'O MPOIYKTY.

3amauero TOCHiKEHHS Oyia po3po0Ka TEXHOJIOT1T MEMOPAHHOTO €IIEKTPOITI3Y
3 BOJIHMX PO3YMHIB XJIOPUY HATPIO 3 METOIO OJEp>KaHHS KOHIIEHTPOBAHOTIO TiIO-
XJIOPUTY O€3MOCepeHIM 3MINTyBaHHAM TPOAYKTIB aHOAHOI 1 KaTOMHOI PEaKIIii.
JIns 1boro HEOOX1THO JOCIHIIWTH BIUIMB KOHIICHTpAIl Xjopuay Hatpiro ta pH
aHOJIITY Ha KIHETUKY aHOJHOTO MPOIIECY Ta MAaCOOOMIH Yepe3 MeMOpaHy.

Metoauka ekcnepumMeHTy. KiHeTnka BUAUICHHS JIOKCUIY XJIOPY JOCITIIKY-
Bajyacs 3a gornomororo moreniioctata [TM-50-1 B TppoxenekTpoaHiil SYeHIli 3 po3-
JIJICHHSIM aHOJIHOTO Ta KaTOJHOTO MPOCTOPIB CKISTHOIO MeMOpaHor. TemnepaTtypa
enextpomizy 303 K. [IIBuaKiCT, pO3ropTKH aHOAHOTO TOTEHIIAy ckiaagana 1 B/c.
B sixocti anoay 3actocoByBanu OPTA, a karony — tuTaH. EnekTpoaHi noTeHiianm
BUMIPIOBAJIM BIJIHOCHO HACMYEHOI'O XJIOPCPIOHOTO €JIEKTPOy MOPIBHSHHS Ta Te-
pepaxoByBaIM BIIHOCHO HOPMAJIBHOTO BOJHEBOTO enekTpoxay. Ilapiianbhi 3aiex-
HOCTI BUJIIJIEHHS KOMIIOHEHTIB aHOJIHOTO IMPOLIECY BU3HAYAIM LUISIXOM 30MpaHHA
aHOJIHOTO Ta3y, MPOMYCKaHHS HOro uepe3 JY>KHUW PO3uMH (ISl BIAOKPEMIICHHS
XJIOPY) Ta 3aMipy KUTbKOCTI KUCHIO 3a JOMOMOI'0F0 razomeTpa [4].

Pe3yabTaTu A0CHiKeHHs Ta iX 00roBopeHHsi. BrmiB koHIeHTpaIii xjo-
pUAY HATPIIO HA KIHETUKY BUIUICHHS XJIOPY JOCIHIKYBAIOCh LIUISIXOM OJEp>KaHHS
MOJISIPU3ALIMHUX 3aJICKHOCTEH.

Ha puc. 1 naBeneHi1 anoaH1 nossgpusaniitai 3anexHocti Ha OPTA y po3uunax
XJIOPHLY HAT-PI0 3 KOHIEHTPAL{E 2,56...5,13 MO M .

[Tpu BMmicTi B po3unni NaCl B mexax 2,56...5,13 MOJIB"IM y BCbOMY 1HTEp-
BaJll TYCTUH CTPYMY 13 MPAKTUYHO OJHAKOBUM KYTOM HaXH-JIy CIIOCTEPIraeThCs
TadeniBchKa 3aJICKHICTb.

3aIe’)KHOCT1 MaJIO BIJIPI3HSIOTHCS OJHA BiJ ojHOI. [Ipw 3MeHIIeHHI KOHIIEHT-
pamuii NaCl B po3unHi KyT HaXuiy 3aJIe)KHOCTEH 30UIBIIYETHCS 1 MIPH T ABHUIICHHI
TYCTUHU CTPYMY CIIOCTEPITaEThCS BIIXUICHHS BiJl JIIHIHHOI 3aJIEKHOCT1, 0COOJIMBO
TPU KOHIEHTPALIT XIOPH/LY HATPIF0 MEHII HiXK 3,42 MOJIb M .

30unbIieHHsT KoedilieHTa b, Mpu 3HUKEHH1 KOHIEHTpAIlll PO3YHHY XJIOPHUIY
HATPiIO 10 2,56 MONb-IM °, CIIBIAZAE 3 3POCTAHHIM YACTKU KHCHIO B AHOIHOMY
razi. [lpu BuUKOpUCTaHHI B SKOCTI AaHOJITY PO3YMHIB 3 KOHIICHTPAIIIEIO
2,56 MOJH,-)IM*3 Ta HIDKYE TOTEHIIAJl aHOJy HAOMKAEThCS JO KPUTUYHOTO 3HA-
yeHHs noreniiany gt OPTA. Ile o3nauae, mo OPTA He moxxe OyTu BUKOpHUCTa-
HUW IS €JIEKTPOIIi3y PO3YMHIB 3 TaKOK HHU3BbKOIO KOHLEHTpauiero. [Ipu miaBu-
IIEHH1 KOHIICHTpAIlli XJIOPHUIIB y PO34MHI Bix 2,56 MOJIB M ° 110 5,13 MOJIb IM
30UTbLIY€EThCA poOOYa ryCTUHA CTPYMY.
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Yum BuIla poboya ryCTUHA CTPYMY TUM OUIBIIOTO BUXOAY 33 CTPYMOM TiMo-
XJIOPUTY HATPIIO CIif O4iKyBaTU. TOMY €JIeKTPOIIi3 PEKOMEHI0OBAaHO BECTH MPH Ii-
JBUIIEHUX T'YCTHHAX CTPYMY.

1,50 [IpoBenenuit anani3
BB IUIAXIB CYMICHOTO Ofep-

] »kanug ClO, ta Cl, moka-
3aB CyTTeBUM BIUMB pH
1,454 XJOPUAHOTO PO3YMHY Ha
nepedir CyMmileHux Mpo-
IECIB.

I[Ipu aHOmHUX TYyC-
1407 TuHax cTpymy Big 100 10

1000 A-m” B inTepBani

pH Bix 3,0 mo 4,5 xJop 1

1,35 : : | : | , , : TIOKCHT XJIOpy Oynm 3a-

2.5 2.0 -1,5 -1,0 -0,5 : : : N
lg i G, Aa) (bikcoBaHi y CKJIaJli aHO]I

. co . HOT'O ra3sy.
Puc. 1 — AHoaH1 nongpu3aniiibi 3aiexxHocTi mpu 293 K y

B po3unni NaCl 3 pH = 4: 1, 2, 3, 4 — 3 BpaxyBaHHsAM AE,; 1/, BusHadenns — ontu-
2. 3/, 4 — Ges BpaxyBaus AE,, 3 KoHuenTpaieo (Moas-aM °);  ManpHOro pH  xmopuna-
1-256:2-342:3-4.27:4-513. HOTO EJEKTPOIITy 3 Me-
toto oaepxkanusa ClO, rpyHTy€eTbCs Ha AOCTIpKeHH] niarpamu ctany E — pH Ta mo-
JSAPUBAIIHIX 3aMeKHOCTAX B PO3UMHI 3 KOHIIGHTPAIE0 5,13 MOMB M ° XIOpUIY
Hatpito. [Ipu onmepkaHHl TUTBKH Ta30MO0I0HOTO XJIOPY IS MOCHTIIYIOYOTO YTBO-
PEHHS TIMOXJIOPUTY HATpito Mapku "A", 32 yMOB MPOMUCIOBOIO XJIOPHOTO €K T-
pomizy, pH enexrponity mae Oyt He HIkue 2,5. Tomy, 110 32 YMOBH O1JIbII HU3b-
KuX 3HaueHb pH 3HmKyeThCs cTIKICTE RUO, — KaTagiTHYHO aKTUBHOTO KOMIIOHE-
HTY MaJIO3HOIITYBaHOTO aHOJTY.

ko Metoro € oaepkanns cymiiai ClO, ta Cl,, To nianazon pH 3011b11y€eTh-
cs o 4,5. lloganpiie miaBuiieHHss pH XJIOpUAHOTO €IEKTPOIITY MPU3BOAUTH 0
JUCIPOIIOPIIIOBAHHS XJIOPY 3 YTBOPEHHSIM XJIOPUTY Ta xjopaty. OTxe, 3BaKarouu
Ha 11e JIOCiKyBaHuii miana3on pH OyB Binx 2,5 1o 4,5.

JJist BU3HAUEHHSI BIUIMBY TeMIIEpaTypH €JIEKTPOJIi3y MPOBEJAEH] BOJIBT aMIlep-
H1 gociimpkerds npu pH 4,0 pe3yapTaT SKOTO MPEACTABICHI HA pUC. 2.

[3 HaBeneHUX 3aJIEKHOCTEW BUAHO, IO B Jiala3oHi TeMIepaTyp eIeKTPOIi3y
288 ... 313 K Haii0iib111i 3HaYeHHS aHOJHUX MOTEHIII B 3a(iKCOBaH1 MPU TEMII e-

patypi enektpounizy 288 K, a miiBHILIEHHS TeMIEpaTypu XJIOPUAHOTO €JIEKTPOTITY
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MPU3BOJIUTH JI0 3HUKEHHS aHOJAHOTO MoTeHmiany. [liiBuIieHHs TeMIepaTtypu ele-
KTPOJTi3y TIPU3BOJIUTH 10 3MEHIICHHS Ta()eIeBCHKOTO HAXUITY aHOJHUX 3aJICHKHO C-
teit Bix 110 MmB nipu 288 K 10 46 MB nipu 313 K. I[losiBa qiisiHKM HU3BKOT TOJISIPU-
3ye€MOCTI 00y-MOBJICHA TIEPCHACHYCH-HIM TPHUEICKTPOIHOTO IIApy PO3UYHUHY XJIO-
POM 1 yTBOPEHHSIM Ha MO-BEPXHI €JIEKTPOIY Iy-XUPIIIB XJIOPY.

[Ipn nopanpmomy

E,B. . .
MIIBUIICHHI  T'YCTHHH
1,33 1 CTpyMy BUIAJICHHS XJIO-
py BiOyBa€eThCcs B OC-
1,50 HOBHOMY HUISIXOM TIa30-
BuauieHHs. IBUaKicTh
145 peakiiii BUIIJICHHS XJIO-
Py Y HaBeJIEHOMY 1HTEp-
BaJIl TYCTUH CTPYMY BH-
1,40 - 4 M pYMY
i 3HAYA€THCS CTAI€I0 BU-
JAJICHHS XJI0pY.
1,35 | B ; .
1HTEepBaJll TEM-

— 1 T 11— qjepatyp 288 ... 313 K
285 290 295 300 303 310 315 .
LK JIMITYIOYOIO CTalI€l0 €

1 1 . 73 . .
Puc. 2 — 3mina aHogHOro moreHmniany B 5,13 MOJbaM nocIislytoua cragis au-

NaCl npu pH = 4 Bix remnepatypu npu poOodiil TycTUHI CTpy-

My (A ): 1 100; 2 — 500; 3 — 1000; 4 — 1500. Pysii monexy xyiopy B

00’€M pO3UHUHY.

[IpoBeneni monepeiHi AOCTIIHKEHHS JO3BOIMIA Peali3yBaTH MPUHITUI pob o-
TU MEMOPAHHOTO €JIEKTPOITI3Eepy.

VY BIAMOBIAHOCTI 3 3alpPONOHOBAHUM IPUHITUIIOM, B IIPOIIECI €IEKTPOIII3Y 3
aHOJIHOI KaMepu BUXOJUTH Ta30pIIMHHA CYMIlll, IO MICTUTh y CBOEMY CKJajl
XJIOP, TIOKCHU]T XJIOPY, KUCEHb Ta BOAHUI PO3YMH XJIOPHUAY HATPIIO, a MPOTOHOBAHA
BOJIa MIEPEXOIUTH Yepe3 MEMOpaHy 710 KaTOAHOI KaMepH.

[Ipotiec yTBOpeHHS pO3UMHY TIMOXJOPUTY HATPIIO 3IHCHIOBABCS B PEaKTOP1
3MiIIyBaHHs, 10 SIKOTO 3 aHOJHOI KaMepHu HaJXOJUB ra3onoaiOHuii XJop, a 3 KaTo-
JTHOT — HATIpaIlbOBaHMUI B TIpoIieci eneKTpoizy po3unH NaOH.

VY saxocTti anoay BukopuctoByBasin OPTA.

Takunii mpuHIUIT pOOOTH TO3BOJISIE MIHIMI3yBaTH BMICT XJIOPHAY HATpil0 B
KOHLIEHTPOBAaHUX PO3UMHAX TIIMOXJIOPUTY HATPIIO, BIIMOBUTHUCH BiJl CUCTEM Harpi-
BY BXIJTHUX CKJIQJIOBUX €JICKTPOJIi3y Ta OXOJIOKEHHS MPOTYKTIB KaTOAHOI Ta aHO-
JTHOT peakxiiil.
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BucnoBku. Kinernka aHOAHUX IPOIIECIB MPU €JIEKTPOJII31 BOJHUX PO3UMHIB
XJIOpUY HATPIIO A7l OJIeP>KaHHSA KOHIIEHTPOBAHUX PO3YMHIB TMOXJIOPHUTY HATPIO
3HAYHO BIJIPI3HSAETHCS Bij MepeOiry aHOJHOIO IPOIECY XJOPHOTO EJIEKTPOIi3y.
Jl7is BUpOOHUIITBA XJIOPY 3 HACTYIMHHUM OJIEP>KaHHSAM TIOXJIOPUTY HATPIIO0 MapKH
"A" pH enexTpoinity Mae OyTu He HUXKYE 2,5. SAKIIO METOIO € Ofep)KaHHS CyMIII
ClO; Ta Cly, To miana3zon pH 30utbmyetses 10 4,5. [Tpuammn podbotn MeMOpaHHO-
ro eJeKTPOII3epy J03BOJISIE MIHIMI3yBaTU BMICT XJIOPU/IY HATPilO B KOHIIEHTPOBA-
HUX PO3YMHAX TINOXJOPUTY HATPIIO, BIAMOBUTHUCH BlJI CHCTEM HArpiBy BXIJHUX
CKJIQZIOBUX EJICKTPOJII3Y Ta OXOJOKEHHS MPOAYKTIB KAaTOJHOI Ta aHOAHOI peak-
ITIH.
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VYiaockoHasleHHsI  eJIeKTPOXiMiuHOI  TexHoJiorii  KoHuentpoBanux po3umnis NaClO /
JMIAbF XACAH, A.I. OBEPYEHKO, I.I. T VIBCbKHH |/ Bicuuk HTY «XIIl». — 2013.
—Ne 47 (1020). — (Cepis: Ximist, ximiuaa TexHouoris ta ekosorist). — C. 159 — 163. — bi6miorp.: 4 Hass.

Hccnenoransl nporiecchl, MPOTEKAOIUe MpU 3JIEKTPOIN3e BOAHBIX PaCTBOPOB XJIOPHIA HATPUS B JHa-
nazoHe KoHIeHTpanuil 2,56...5,13 MOJIbIM >, mpu Temmeparype 285...315 K. Ycranosneno, 4to mpoiiec
AEKTPOTIN3a JIUMUTHPYETCS DJICKTPOXUMHUUECKON CTajved, OJHAKO CHIDKEHHE KOHICHTpAIUW XJIOpHIA |
YMEHBIIICHIE TEMIIEPaTyPHl AIEKTPOIN3a MPUBOIUT K MOBBIIICHAIO TOTEHIMANIA aHOAA, BIUIOTH 10 3HAYCHHH,
MIPY KOTOPHIX MIPOUCXOAUT Pa3pyIIeHUE aKTHBHOTO CIIOSL.

KuroueBble ciioBa: TUIOXJIOPUT HATpUs, 3ICKTPOIN3, OKCUAHBIA PYTEHHEBO TUTAHOBBIM aHO/, IUIOT-
HOCTb TOKa, IepeHanpsKeHue.

The processes occurring during the electrolysis of aqueous sodium chloride solutions in the concentra-
tion range of 2.56...5.13 mol-dm > at a temperature of 285...315 K. Found that the electrolysis process is lim-
ited by the electrochemical step, but reducing the concentration of chloride and reducing the temperature of the
electrolysis leads to an increase in the anode potential up to the point where the active layer is destroyed.

Keywords: sodium hypochlorite electrolysis, oxide ruthenium titanium anode current density, overvolt-
age.
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