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CUHTE3 HU3KOKOHIEHTPUPOBAHHBIX PACTBOPOB I'MITOXJIOPUTA HATPUSA
B ITPOTOYHbBIX SJIEKTPOXUMHWYECKNX AYENKAX

I'BY3 Vkpaunckuii rocyaapcTBeHHbIii XMMHMKO-TEXHOJIOTHYECKUI YHUBEPCUTET, I. J/IHempomeTpoBCK

H3yyeHo BiIMsIHME pa3IMIHBIX (DAKTOPOB HAa 3aKOHOMEPHOCTH TOJYYEHUS PACTBOPOB
TMTIOXJIOPUTA HATPHS B TIPOTOYHBIX 3JIEKTPOXMMUUECKUX siueiikax 6e3 auadparMbl ¢ Ka-
TO/IOM M3 HepKaBelollel CTAIM U OKCUIIHBIM KOMITO3UIIMOHHBIM aHoaoM Ti/SnO,—IrO,.
ITpu ToKOBOIT Harpy3ke 2,0 A M MCXOTHOIM KOHILIEHTpAlIMU XJIOpUaa HaTpust 9 r/1 onuH
3JIEKTPOJIU3EP, KOTOPbI COAECPXKUT [IBE MOCIEA0BATENbHO BKIIOUEHHBIE TPOTOYHBIE STUYeii-
KU1, Mo3BosisieT nojyuutsh 8,0 j1/4 pactBopa ¢ pH=S,5, conepxaiero 530 mr/n NaClO u

5,3 mr/a NaClO,,.

bnaromapst BbICOKOIT OMOJIOrMYECKOM aKTUB-
HOCTH B OTHOIIIEHWHW MHOTHMX OaKTepuii, OOJIBIITNH-
CTBa TMATOTEHHBIX TPUOOB, BUPYCOB M TIPOCTEHIIINX
pactBopbl runoxjoputa Hatpus (I'’XH) nHaxonst
IIMPOKOe TIPUMEHEHNE B KauyeCcTBe aHTUCETITUIEC-
KUX CPEICTB JJIT HApy>KHOTO W MECTHOTO TIpHMe-
HEeHUs, a TaKKe 1T AeTOKCUKAIIMKA OpTaHM3Ma TIpu
BHYTpMBEHHOM IpumeHeHuu [1—3]. B cBoem 6oJib-
IIHCTBE TIpeIrapaThl BETEPUHAPHOTO M MEIUITNH-
CKOTO Ha3HAYCHWS SIBJISIOTCS BOXHBIMU pacTBOpA-
MM C coiepxaHueM xjopuaa Hatpust 5—20 r/a u
ruToxJiopuTa Hatpus ao 1 r/1. B pactBopax KoH-
IEeHTpaus XJOPATOB HE MOJIKHA IPEBHINIATH
30 mr/a, a pH nomxeH HaxonuTcsl B npeaenax 7,5—
8,5. TTonyyeHre BBHICOKOUMCTBIX PACTBOPOB T'MITOX-
JIOpUTa HATPHSA B TIPOMBIIIJICHHBIX YCIOBUAX MO-
KET OBITH OCYIIECTBIIEHO TIYTeM 3JIEKTPOJIM3a pa-
CTBOPOB XJIOPUIA HATPHS B TPOTOYHBIX 3JIEKTPO-
JI3epax ¢ pasmeSicHHBIM U Hepa3aeJIeHHBIM 3JIeKT-
POAHBIM TIpocTpaHCTBamu [4].

Haubonee nepcrieKTUBHBIM SIBJSIETCSI CUHTE3
pPacTBOPOB TUTIOXJIOPUTA HATPHS B 3JIEKTPOXUMU-
YEeCKMUX PEeaKTopax IMPOTOYHOTO THUITA, COCTOSIIINX
U3 HECKOJIBKUX ITTOCIIeI0BATeIbHO COeIMHEHHBIX
SJIEKTPOXUMHUYECKIX MOIYJIEH C HepasaeTeHHBIM
3JIEKTPOIHBIM TTPOCTPaHCTBOM. [IpoTouHast cucte-
Ma TI03BOJISIET TOJIyd4aTh HETPEePBIBHO pacTBOpP C
3aJaHHOI KOHIIEHTpaIlleil, a OTCYTCTBHE MeMOpa-
HBI YIIPOIIAeT M YAeIIeBsIeT KOHCTPYKIINIO, CHU-
3KaeT DHEePro3aTpaThl, TIO3BOJISIET TTOIyYaTh PACTBO-
PBI TUTIOXJIOPUTA HATPUS HE TPEOYIOIINE JOTIOTHU-
TeTbHON KoppekTupoBku pH. OmHako oTcyTcTBUE
MeMOpaHBI TIPUBOANT K HEKOTOPOI IOTepe aKTUB-
HOTO XJI0pa M3-3a BO3MOXHOCTU €ro BOCCTaHOBJIE-
HUS Ha Karome. ONTUMabHas OpraHu3alnds 3JeK-
Tposm3a (BEIOOP aHOTHOTO W KAaTOITHOTO MaTepha-
JIOB, BEJIMYMHBI M COOTHOIIICHWE AaHOMHBIX M Ka-
TOMHBIX TUIOTHOCTEM TOKA, KOHCTPYKIIMU SYCHKM,
CKOPOCTH TIPOTOKA 3JIEKTPOJIUTA M T.JI.) MOXET TIO-
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3BOJINTh HE TOJIBKO MUHUMMU3UPOBATH TOTEPH aK-
TUBHOTO XJIOpa, HO M TIOBBICUTH 3(PHEeKTUBHOCTH
CHHTE3a PAcTBOPOB THITOXJIOPUTA HATPUS, TTOHU-
3UThb CO/epKaHUE HeXeaaTeJbHbIX XJIOpaToB.

Memoouxa 3xcnepumenma

Bce pacTBOpbl FOTOBWIM M3 XJIOpUAa HATpUs
MapkM «X.4.» Ha OMAMCTUJUIMPOBAHHON BoOjE, TO-
JIyYEHHOI B CTEKJISIHHOM OWIUCTUILISTOPE.

KoHIieHTpaluio runoxjaopuTa, XJiopuTa 1 XJj1o-
pata HaTpusl B IMOJy4aeMbIX PacTBOpaX OMpeaessi-
JIM METOAOM HoaoMeTpuu, onucaHHbIM B [5]. B
JlaHHOW paboTe /11 ynoOCTBa aHaIu3a Pe3yJibTaToB
9KCMEPUMEHTa KOHIIEHTpalMsl PaCTBOPEHHOTO MO-
JIEKYJIIPHOTO XJIOpa, XJIOPHOBAaTHUCTOW KUCIOThI U
TUIOXJIOPUT-UOHA TpUBEAeHA B Mepecuere Ha Tu-
TIOXJIOPUAT HATPHSI.

OKCHIHO-OJNIOBIHHO-UPUANEBBIA aHOMI
(Ti/SnO,—1Ir0,) monayyanu myreM MUPOJUTUYECKO-
ro pasjioXeHMs] pacTBOpa, KOTOPbI TOTOBWJIU TIy-
TEM PacCTBOPEHHUsS] B MOJISIPHOM COOTHOILlIeHUM 1:3
SnCl, u IrCl;-:3H,0 B H-OyTaHO/IE€ M COJITHOM KHC-
Jore. PacTBop HaHOCWIM C MOMOIIBI KUCTU Ha
MNpeaBapUTEIbHO MOATOTOBAEHHYIO TMOBEPXHOCTH
tutaHa. Kaxnplii cioil mpocymmBaicst npu 80—
90°C, 3aTeM TIpOBOIMIM €T0 TePMOOOPaOOTKY
10 muna mpu 450°C. OKOHUYATENIBHO 3JIEKTPOI 00-
pabaTbiBajicsl B TedeHue 10 MUH TIpU TemriepaType
500°C.

DJEKTPOXMMUYECKUI peakTop Uil CUHTe3a
pPacTBOPOB TUTIOXJIOPUTA HATPHUS C HU3KOI KOHIIEH-
TpalMell xjopara COCTOUT U3 HECKOJbKUX IMocje-
JIOBaTeTbHO BKITIOUEHHBIX MIPOTOYHBIX Oe3mmadpar-
MEHHBIX 2JIEKTPOXMMHUYECKUX Momyieit. Kaxmas
siyeiika-MoyJib coOpaHa M3 HaxOASIIMXCSl Ha pac-
CTOSSHUM 5 MM JpYr OT Jpyra CTaJlbHOro KaToja
(I12X19H10T) n ThuTaHOBOrO aHOAAa C AKTUBHBIM
nokpbitueM SnO,—IrO,. Paboyas miomanb Kaxmuo-
ro snekrpona 60 cM?. I'mopaBnndyeckas U JIEKTPU-
YyecKkas cxeMa BKJTIOUEHMS sSYeeK TpUBEAeHBI Ha

76 ISSN 0321-4095. Bonpocwt xumuu u xumuueckou mexuosoeuu, 2014, T. 3



CuHTe3 HU3KOKOHIIEHTPHPOBAHHBIX PACTBOPOB TMIOXJIOPHTA HATPHSA B MPOTOYHBIX IEKTPOXUMUYECKHX SYEHKAX

puc. 1. Ucxoansiit pactBop 9 r/n NaCl nomaetcs ¢
3aJaHHOI CKOPOCTBIO C IOMOIIIbIO Hacoca Iepuc-
TaJIbTUIECKOro TUIa. ['MapaBidyecKue Marucrpa-
JIM MEXIY STYeKaMU CHaOXKEHBI TPEXXOIOBBIMU Kpa-
HaMHM JUIg O0TOOpa Ipob PacTBOPOB Ha aHAJIM3.

Syeika 1 Svelika 2 Syeiika 4

Syelika 3

WNcxoaHbiin 1
pacTtBop /
9 r/n NaCl T 1

pexxoA0BoW KpaH

7

Puc. 1. Cxema BKJIIOUEHUSI TPOTOUHBIX JIEKTPOXMMUYECKUX
sueeK

Pe3yavmamut u o6cyxcoenue

[1pon3BOIUTEIEHOCTh U XUMMUYECKMII COCTaB
ITOJIyYaeMbIX PacTBOPOB TMIIOXJIOpUTA HATpUs IIPU
paboTe BIEKTPOXMMUYECKOrO PeakTopa 3aBUCUT OT
HECKOJIBKMX (haKTOPOB: OOBEMHOI CKOPOCTH I10-
JIaul HMCXOIHOTO B3JICKTPOJIMNTA, KOHILEHTpPALlMU B
Hem NaCl, cuibl TOoKa, YMClIa IOC/IEAOBATEIbHO
COCIMHEHHBIX 2JICKTPOXMMUYECKUX STUEEK M TeM-
repaTypbl MCXOIHOIO pacTBopa. B kauecTBe Kpu-
TepUeB, BHIOPAHHBIX [UISI ONTHMMM3ALUKM IapaMeT-
pPOB pabOTHI 3JICKTPOJIM3epa, ObUIM IPHHSITHI J1Ba
rapaMeTpa: KOHIIEHTpallMs aKTMBHOro Xxjopa (B
pacuete Ha NaClO) u cooTHOILIEeHUEe KOHIEHTpa-
Mt runoxyjoputa u xaopara Hatpust [NaClO]/
[NaClO,]. IIpu 3ToM moaydyaembie pacTBOPHI A0JI-
JKHBI XapaKTepU30BaThCSI MAKCUMAaJIbHBIM COIEPKa-
HHMEM TUIIOXJIOpUTA TPU MMHUMAJIBHOU KOHIIEHT-
paiuuy XjopaTa.

Ha puc. 2 npuseaeHa 3aBucumocts [NaClO]/
[NaClO;] or 00BbeMHOII CKOPOCTH MOJA4YU 3JEKT-
poJiiTa IMpU Pa3IMIHOM YHUCIIE TOCJEI0BATSIIBHO
COCIMHEHHBIX JIEKTPOXUMUIECKUX STUCCK-MOITYIICH.
Kax ciemyeT U3 pUCyHKa, MpH JIIOOOM YKCIIe sTYeeK
00BEeMHAsT CKOPOCTh IIPOTOKA 3JICKTPOJIMTA IIpaK-
TUYECKU HE OKa3bIBAeT BJIMSIHME HA COOTHOIICHUE
koHueHTpauuii [NaClO]/[NaClO,]. I1pu yBenuue-
HHMM CKOPOCTH IOJaYu MCXOTHOTO pacTBOpa Ipo-
VICXOIUT IIPONOPIIMOHAIEHOE YMEHbIIIEHE KOHIICH-
TpalMK TUITOXJIOpUTA M XJIopata HaTpus. Hampu-
Mep, TIPU YBEJIMYSHUU OOBEMHOM CKOPOCTU IIPO-
Toka B 1,85 paza (¢ 5,2 10 9,6 j1/9) KOHILIEHTpaIUsI
TUITOXJIOPUTA U XJIopaTa HaTpusl yMeHbIaeTcs B 1,85
paza Il 0000 YuMciIa ITOC/IeNOBaTeIbHO COCIU-
HEHHBIX sTyeeK. Takasi 3aKOHOMEPHOCTD ITO3BOJISIET
B JIOCTAaTOYHO INMPOKOM JMara3oHe KOPPEKTHPO-
BaTh 3aJaHHYI0 KOHIIEHTPALIMIO TUIIOXJIOPUTA Ha-
TpHsI B PacTBOpax, HE U3MEHSISI IIPU 3TOM COOTHO-
mwenue [NaClO]/[NaClQO;].

YMeHbllIleHue 0OBEMHOI CKOPOCTH IMOIa4yu
HICXOMHOIO PacTBOpPa JOJIZKHO MPUBOIUTH K IOTIOJ-
HMTEJILHOMY Pa30TpeBY 3JIEKTPOJIMTA 3a CYET €ro
0oJjiee CyIIECTBEHHOTO I'a30HAIMOJIHEHUST U, CIIeNO-

BaTeIbHO, K POCTY KOHLEHTPALMK XJopaTa HaTpus
[8,9]. OnHako M3MeHeHMe CKOPOCTU MOAAUU dJIeK-
Tposmrta ¢ 9,6 mo 5,2 /4 NMPUBOIUT K IOIOJHU-
TEJIHOMY pa30IpeBy PacTBOpa Ha BBIXOAE U3 4YeT-
BepTOii siueiikm mpu Toke 3A Bcero Ha 4°C, 4To He
MIPUBOIUT K 3aMETHOMY POCTY KOHIIEHTpALIUU XJIO-
paTa B IIOJy4aeMOM DPacTBOpE.

45 q
40
35 1
304 A A A, L, A 3

25 4

[NaCIOJ/[NaCIO,]

201 — v 4

W, n/y

Puc. 2. Brusinne o0beMHOI CKOPOCTH TTOAAYM UCXOIHOTO
pactBopa (9 /1 NaCl) B anekrponuzep Ha [NaClO]/[NaClO,]
IUIST PA3IMIHOTO YHUCIIA TTOCIIENOBATEIbHO COSIMHEHHBIX SYEeK.

Cuina toka 3 A. Yucro siueek yKa3aHO Ha PUCYHKE

IToBbilieHne ucxonHoit KoHueHTpauu NaCl
oKa3biBaeT HekoTopoe BausiHue Ha [NaClO]/
[NaClO;]. AHanu3 3KCIepUMEHTATbHBIX JAHHBIX
TOKa3bIBaET, UTO ISl DJIEKTPOIM3epa C TpeMsl sueli-
KaMu TioBbllIeHWe KoHieHTpauuu NaCl ¢ 9 no
27 /1 NPUBOOUT K HE3HAYMTEJIbHOMY POCTY CO-
nepxkaHus runoxjgoputa ¢ 1049 oo 1115 mr/a (B
1,06 paza), u GoJjiee CyIIECTBEHHOMY XJIopaTa Ha-
Tpus ¢ 38 go 60 mr/n (B 1,6 pa3a). [TomobHast 3aKo-
HOMEpPHOCTb HaOJIoAaeTcss U MpU 2JEKTPOJU3e B
CTallMOHAPHOM 3JIEKTpoJin3epe 6e3 auadparMbl: Mo-
BbilIeHUe KoHUeHTpauu NaCl B pacTBope oKasbl-
BaeT JIMIIb HE3HAUUTEJbHOE BIMSHUE Ha KOHLIEHT-
palMIo TMIIOXJIOpUTA HATPUsl, OJHAKO, OKa3bIBaeT
0oJjiee CyllIeCTBEHHOE BAMSIHHE Ha KOHLEHTpaLMUIO
obpasyrolierocst xjiopara [6].

Hna GuKcupoBaHHOW O0BEMHON CKOPOCTHU
nogauu snekrpoauta 8,0 JI/4 MU TOKOBOI Harpyske
3 A B Tabu. 1 mpuBeneHbl TapaMeTphbl padOTHI BJIEK-
TPOJIM3epa COCTOSIIIETO U3 Pa3IMYHOro Yucia mpo-
TOUHBIX SYeEK. YBEJIMUEHUE YMCIIa MOCAe10BaTe/b-
HO COEIMHEHHBIX SYeeK, C OMHOM CTOPOHBI, MPHU-
BOAMT K YBEJMYEHUIO KOHLIEHTPALIUU TUITOXJIOpUTA
HaTpusi, a ¢ APYroil CTOPOHBI, K ellle Oosee cylie-
CTBEHHOMY POCTY KOHLEHTpalMU 1 BbIXOJa XJopa-
ta Hatpusd. Ilpu aTOoM HabI0OAAETCS HEKOTOPBIH
poct pH moayyaeMoro pactBopa. Kaxk mokazaHo
paHee [6], oOpa3oBaHMe XJIOpPATOB MOXKET ITpOTe-
KaTh, KaKk B pe3yjbTaTe MOCAeA0BaTEIbLHOIO Mpe-
BpalleHus afcopOUPOBAaHHBIX HA MOBEPXHOCTU KHC-
JIOpoACOAepXKAIIMX COeNMHEHUI X10pa, TaK U aHO-
HOTO OKMHCJIEHHUSI PAaCTBOPEHHOTO TUITOXJIOpPHUTA.
IIpoBeneHue MIUTEIBLHOTO JIEKTPOIU3a MTPUBOAUT
K HEKOTOpOH MoTepe aKTUBHOIO XjJopa U IOIOJI-
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HUTEJbHOMY O0OpPa30BaHUIO XJIOPATOB. YBEIMUYEHUE
yycaa MocaenoBaTeIbHO BKIIOUEHHBIX MPOTOYHBIX
siyeeK MPUBOJUT K HEMPONOPLIMOHATBHOMY POCTY
KOHILIEHTpAIlMK XJopaTa, BCJIEACTBUE YBEIUYECHUS
BpeMsI HaxOXIeHWsI pacTBopa B aekTposusepe. [1o-
Mepe IBWXKEHUS pacTBOpa B HEM IMOCTENEHHO BO3-
pacTaeT KOHIIEHTpAaLIUsI TUITOXJIOpUTa HaTpusl. YBe-
nmmueHue KoHueHTpauuu ClO~ mpUBOIUT K POCTY
CKOpPOCTM 00pa3oBaHUsl XJopara, YTO COIIacyeTcs
C JAHHBIMU JUISI CTAllMOHAPHOIO 3JIEKTpoju3a [6].
YacTe runoxjopuTa IMpeBpaliaeTcs B XJI0paT Ha
aHoze, a YacTb BocCTaHaBIMBaeTcs Ha Karone. [1pu
HU3KHX TOKOBBIX Harpy3kax KOHLEHTpalus XJopa-
Ta B MOJY4aeMOM PacTBOpe MPaKTUYeCKH MPOIop-
LIMOHAJIbHA YUCTY COEAMHEHHBIX sSYeeK, OIHaKo,
MpY YBEJIMYEHUU CUJIbI TOKA 3Ta 3aKOHOMEPHOCThb
HAUMHAET CYIIECTBEHHEE OTKJIOHSTBbCS OT JIMHEM-
HoctH (puc. 3). KpuBble ke 3aBUCMMOCTH KOHIIEH-
TpaUuMM TUIOXJOPUTA HATPUsl OT YuCia sYeeK He
M3MEHSIOT CBOI XapakTep U MpPU YBEJIUUYEHUN CUJIbI
TOKa CMellaloTcsl MapajlieibHO B 00JacTh OoJiee
BbIcOKMX KoHUeHTpauuii NaClO. Ilpu ymeHblie-
HUM CUJIbI TOKa pacteT cooTHoueHue [NaClO]/
[NaClO;] u aT10T 3h(heKT TeM cuibHee, YeM MeHb-
1Iee YUCIO0 sYeeK 3a7eiCTBOBAHO B 2JIEKTPOIU3EPE
(puc. 4). DTO CBSI3aHO C YMEHBIIIEHWEM BbIXOJA I10
TOKY peakliMu 00pa3oBaHUsl Xjopara MpH MpakTh-
YECKM HEM3MEHHOM BBIXO/I€ TMIIOXJIOPUTA MPU HU3-
KHX TUIOTHOCTSIX TOKA.

PaccMmoTpeHHast 3aKOHOMEPHOCTh CKOPOCTH
o6pazoBaHuss NaClO,; OoT MJIOTHOCTM TOKa U 4ucia
MOCJIeIOBATEIbHO COENMHEHHBIX MPOTOYHBIX SUe-
eK-MOJyJIell B DJIEKTPOJIU3EPE MO3BOJISIET MOIydaTh
pacTBOPHI TUITOXJIOPUTA HATPUSI C MUHUMATbHBIM
conepxaHueM xiopaToB. [Ipu anekTponause ucxos-
Horo pactBopa NaCl (9 r/i1) B IByX IMPOTOYHBIX
9JIEKTPOXMMUUYECKUX siUeiKax, Mpu 00beMHOI CKO-
poctu mporoka 8,0 JI/4 U TOKOBOI Harpyske 2 A
MOXHO TIOJIyUUTh PacTBOp, coaepxkaiuit 530 mr/a

NaClO u 5,3 mr/a NaClO; (pH=8,2). Bbixon no
TOKY TMIIOXJIOPUTA U XJIOpaTa HATpUsl OYIeT COCTaB-
qs1th 78% u 1,6% cooTBeTcTBeHHO (TAbi. 2).
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Puc. 3. BausiHMe yuciia Toc/ie[oBaTeIbHO COCNMHEHHBIX
MPOTOYHBIX STY€EK HA KOHIICHTPAIIMIO XJIOpaTta M TUIOXJIOPUTA
Hatpust. Ucxonnstit pactBop 9 /1 NaCl. O6bemHasi ckopocTb

nogauun aexrponuta 8,0 /4
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Puc. 4. Bausnue cuibl Toka Ha [NaClO]/[NaClOs| mnst
pa3JIMYHOrO YMCIa MOCASI0BATEIbHO COENMHEHHBIX SUeeK.
O0BeMHasl CKOpOCTb Togauu asekrposnuta 8,0 /4. Yucno

sIUeeK B AJIEKTPOJIM3EPE YKa3aHO Ha PUCYHKE.

Taonuma 1

3aBuCHMOCTH MapaMeTpoB PaboThI IJIEKTPOJIM3EpPa OT YHC/A si9eeK nmpu djekrposm3e pacteopa 9 r/n NaCl npu
00beMHO# CKOPOCTH Moaayu dJiekTpoauta 8,0 ji/4 u HayanbHOI Temmepatypoii djekTpoauta 20°C; cuna Toka 3 A

Yucimo stueek | [NaOCI], mr/n | [NaClOs], mr/n pH Temnepatypa, °C [[NaClO]/[NaClOs]
1 528 12,6 8,3 20,7 42
2 793 21,0 8,5 22 38
3 1040 35,0 8,7 23 26
4 1198 54,5 9,0 24 22
Tabauua 2

3aBUCHMOCTh TAPAMETPOB PAGOTHI IJIEKTPOJIM3EPa OT YHC/IA sdeeK mpu djekrposm3e pacteopa 9 r/n NaCl ¢ 00beMHoi
CKOpOCTH mojaym 3jekrposmuta 8,0 j/4 U HaYaIbHO# Temmepatypoii daekrposmta 20°C; cuia Toka 2 A

Yucno siueex | [NaOCIH], mr/n | [NaClOs], mr/n pH Temmneparypa, "C |[NaClO]/[NaClOs]
1 300 2,9 7,6 20,5 103
2 530 5,3 8,2 21,6 100
3 740 8,0 8,6 22,4 90
4 910 11,8 8,8 23,1 76
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CorjacHO CylIeCTBYIOLIMM MeToaukaMm [2,7],
JUISl IGTOKCHMKALIMM OpraHM3Ma B KpYIHbIE MepH-
(hepuueckue BeHHI 11eJ1eCO00pa3HO BBOAUTH PACTBO-
PbI ¢ KOHLIEHTpaLMel TMITOXJIOpUTa HAaTpysl He Mpe-
Boitarouieii 300 mr/a. Ipu pazbaBiaeHun pacTBopa
530 mr/a mo 300 mr/a NaClO kKoHLeHTpauus
NaClO,; 6yneTr coctaBisiTb He Oojee 3 mr/a. Pa-
ctBop, coaepxaiuit 300 mr/n NaClO, MoXxHO Mo-
JIYYUTb HETMOCPEACTBEHHO U3 3JIeKTpoJU3epa Ipu
YBEJIMYEHUU OOBEMHOI CKOPOCTM TMOAAYM MCXOM-
Horo 3jekTposiuta ¢ 8,0 mo 14,0 n/4. IIpu sTOM,
KaK MOKa3aHo BbIllIE, COOTHOILIEHWE KOHLIEHTpaLUii
TMIIOXJIOPUT/XJI0paT OCTaHETCs] HeUM3MEHHBIM.

Ecau pacTBOpbI rumnoxjaopvra HaTpusl Mpea-
Ha3HayeHbl HE IS BHYTPUBEHHOTO MpPUMEHEHMUSI,
TO JOMycKaeTcsi 0ojiee BHICOKOE COAep:KaHME XJIO-
para B pactBope. IIpu aToM HaumOosee liesiecood-
pa3HO MPUMEHEHUE DJEKTPOJIU3EPOB C TPeMsl Mpo-
TOYHBIMU STYEMKAMM HACTPOEHHBIX Ha CKOPOCThb
npotoka 8 Ji/4 W TOK 3jekTpoiu3a 3 A. B stom
ciyyae 2JIeKTpoau3ep OyaeT Mpor3BOIUTh PacTBOD,
copepxaiuit 1040 mr/n NaClO u 35 mr/a NaClO,,.

Bbieoodwt

st peanuzaiiuyd HEMpPEepbIBHOIO TMOJTYYEHUS
pPacTBOPOB TUIIOXJIOPUTA HATPUS LieJecooOpa3Ho
MPOBOAUTL 27eKTpoiu3 pactBopa NaCl (9r/n1) B
HECKOJIbKUX TOC/Ie0BATEIbHO COENMHEHHBIX TMPO-
TOYHBIX DJIEKTPOXMMMUYECKUX sTyelikax 6e3 MemO-
panbl ¢ aHoaoM Ti/SnO,—IrO, u KaTogoM U3 Jieru-
POBaHHOM HUKEJIEM HepXKaBellleil cTaud, Harpu-
Mep, Mmapku 12X19H10T. ITpuyem npu J1060M ynic-
Jie s;ueek 00beMHasi CKOPOCTb MPOTOKA DJIEKTPOJIM-
Ta MPAKTUYECKU HE OKa3blBaeT BJIMSIHME Ha COOT-
HomeHue KoHueHTpauuit [NaClO]/[NaClO,].
YMeHbllIeHe TOKOBOI HAarpy3kKu Ha 2J€KTPOJU3ED
1 YMEHbLIEHNEe Y1ca MOoCAeI0BaTeIbHO COSNMHEH-
HbIX stueek npuBoauT K pocty [NaClO]/[NaClO;],
YTO MO3BOJIIET CYLIECTBEHHO YMEHBIIUTh KOHIEH-
TpalLMIo HeXeJaTeJbHBIX XJI0paTOB B pacTBOpE.

IIpu TOKOBOI Harpyske 2 A U MCIOJIb30Ba-
HUU ABYX MPOTOYHBIX SIY€eK NMPU OOBEMHOU CKO-
poctu mipoToka 8,0 JI/4 BIEKTpoJM3ep TO3BOISIET
nosyuuTh pactBop ¢ pH=8.2, conepxaimii 530 mr/n
NaClIO u 5,3 mr/n NaClO,.
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SYNTHESIS OF SODIUM HYPOCHLORITE DILUTE
SOLUTIONS IN THE ELECTROCHEMICAL FLOW CELLS

D.V. Girenko, K.O. Demianchuk

Ukrainian State University of Chemical Technology, Dnepro-
petrovsk, Ukraine

In the paper it was considered the influence of various factors
on the synthesis of sodium hypochlorite for human and veterinary
medicine in undivided flow-type electrochemical cells with the steel
XI12CrNiTil8-9 cathode (60 ¢cm?) and oxide composite Ti/SnO,—
IrO, anode (60 cm?). For any number of series-connected cells the
volume rate of electrolyte flow has almost no effect on the concentra-
tion ratio of [NaClO]/[NaClO;]. The increase of NaCl concentra-
tions from 9 to 27 g/L results in a slight increase in the hypochlorite
content and more substantially in sodium chlorate content. Current
reduction leads to a significant increase of [NaClO]/[ NaClO;] ratio
and this effect is the stronger the less number of cells are involved. At
a current load of 2.0 A and the initial concentration of sodium
chloride 9 g/L one electrolytic cell, which comprises two series-
connected flow cells, allows to obtain 8.0 L/h of the solution with
pH=8.5, containing 530 mg/L NaClO and 5.3 mg/L NaClO;. The
increase of the volume rate of electrolyte flow up to 14 L/h gives
solution containing 300 mg/L NaClO and and not more than 3 mg/L
NaClO;.

Keywords: sodium hypochlorite; active chlorine; chlora-
tes; electrolysis.
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