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INFLUENCE OF TEMPERATURE AND THE SOLVENT NATURE ON FORMATION
OF THE ELECTROMOTIVE FORCES BETWEEN GRAPHITE ELECTRODES
IN SOLUTIONS OF CONTAINING I-I' OF SYSTEM
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In this paper we investigate the influence of temperature and the nature of the cations and anions on the
formation of EMF and short circuit current (SCC) between graphite electrodes ,containing I-I" red-ox system.
The purpose of our work is to study the process of converting thermal energy into electrical energy through the use
of graphite thermo electrodes in aqueous solutions.

Between two graphite clectrodes submerged in an aqueous electrolyte solution containing an oxidation -
reduction systems and when a temperature difference in the electrode spaces in the system of an electromotive force
(EMF). We have investigated the effect of temperature on the change in the values of EMF, and the electrode
potential of TDF between graphite clectrodes in an aqueous solution containing iodine and potassium iodide with a
concentration of 1.0 g/1and 2.0 g /1, respectively.

The influence of the temperature difference in the electrode spaces electrolyzer on the Electromotive Force and
SCC in the presence of red-ox clectrolyte system. Found that using graphite electrodes in iodine containing red -ox
systems, create the conditions forthe formation of EMF.

Using the graphite electrodes iodine containing red -ox systems can create conditions for forming the EMF
where the highest coefficient thermo electromotive force (EMF) for a typical sodium sulfate 100 g/l, with a concen-
tration of iodine and iodide ion, respectively, equal to 1.0g /1, 2.0 g/l and 29.5 mV, short-circuit current value and
redox potential equal to 16.0 mA , 53mV.This graphite electrode is not soluble, as an inert electrode.
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BJIMAHUE TEMIIEPATYPBI U ITPUPOIbI PACTBOPUTEJIA
HA ®OPMHUPOBAHHUE JJIEKTPOIABNXKYHINX CHUJI
MEXKAY I'PA®OUTOBBIMU DJEKTPOIAMMN
B PACTBOPAX, COAEP/KAIIIUX I,-I' CUCTEMbI

AnnHotanus, VICCienoBaHo BIHAHAC PA3HOCTH TCMIICPATYPHI B 3ICKTPOIHBIX MPOCTPAHCTBAX TCKTPOIH3CPA HA
pemumHbl D/1C u TK3 B npucyTcTBHE B 3neKTpoHTe red-0X CHCTEMBI. Y CTAHOBJICHO, UTO MPUMEHSSI rpaguTOBBIC
3JICKTPOABI B HOACOACPKAMmMXred-0X CHCTeMaX, MOKHO co31ath yciaoBusa At opmuposanmst I/1C.ITlokazano,uro
CaMBbIH BBICOKHH KOA(PPHIHECHT TepMO3IeKTpoaABIKy e cmbl (3/1C) xapakTepeH M pacTBopa cyab(aTa HATPHI
100 1/1, ¢ KOHUCHTpaUKCH HOOa W HOAHI HOHA, COOTBSTCTBCHHO paBHBIX 1,0 /1, 2,0 /1 m cocraBmier 29,5 MB,
sHaucHuA TK3 1 OKHCTHTETFHO-BOCCTAHOBHTCIHLHOTO MOTCHIHANA PaBHEL 16,0 MKA, 53 MB.

KmodeBnie CJI0BA: OKHCINTCIHHO-BOCCTAHOBHTCIBHBIA MOTCHIHATL,ICKTpoaBbkymas cuia (3/C), Tok ko-
porkoro 3ambikanng (TK3), rpaUTOBBIC 3MCKTPOIBI, SICKTPOTH3EP.

Tipek co31ep: TOTHIFY-TOTHIKCHI3AAHY JJICYCTi, mekTpKo3raybin kymi (OKK), keicka Tyibeikramrad Tok (KTT),
TpaUT 3ICKTPOATAPHL, IACKTPOIH3EP.

Keywords: oxidation-reduction potential, the electromotive force (EMF), current of short circuit (CSC), graphite
electrodes, electrolyzer.

OCHOBy YCTOI\/'I‘II/IBOFO SHCPICTUUCCKOI'O PasBUTUA CTPAHbI COCTABJ/IAIOT ABA OCHOBHBIX HAIIPABJICHU .
PasBUTUC BO300HOBIIICMBIX HCTOYHUKOB OHCPIrUuu U MNMOBBIMICHUC BC€O6H.[€1"O A0CTyINAa K SHCPIrUU U, Kak
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CIICACTBHUE, MPCOJOICHUE SHepreTuueckol Oeanoctu. B 370l cBsa3m Bce GOMBPIIVIO aKTYaTBHOCTh MPU-
00peTar0OT BOMPOCHL, CBI3aHHBIC C LIEIECOOOPA3HOCTBIO PACCMOTPCHHS HETPAIHWIHOHHOH SHEPrETHKH.
OrpoMHBIC 3amacel PHCPTUH, KOTOPBIC MMCIOTCS B NMPHUPOAC, B HBIHEINHEEC BPEMs HE HCMOIB3YIOTCSA B
nonaHol Mepe. Hampumep, 3KONOTrHYECKH YUCTBIMHA UCTOYHHKAMH 3NCKTPUICCKOH SHEPTHH NMPH HPABUITb-
HOM HCIIOJBb30BAHHHM MOTYT OBITh TeruioBas SHeprusg CoONHIA U TOpsSYHE MOA3CMHEIC T'SOTCPMATIbHBIC
HUCTOYHUKH [1].

Lenbro Hamel paboThl SBIACTCA HCCICIOBAHME MHpoLEcca NMPeoOpa3oBaHUs TEILIOBOUW JHEPIHU B
3NEKTPHICCKYIO C MTOMOIIBEO MPUMCEHEHHUS IPa(UTOBEIX TEPMOIICKTPOJOB B BOAHBIX PACTBOPAX.

Panee Oputo mokazaHo, UTO €CIM MEXKAY ABYMS TPA(QUTOBBIMH 3NCKTPOJAMH, HOTPYKCHHBIMH B
BOJHBIA PACTBOP 3JCKTPOJHUTOB, COACPKALIMX OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIC CUCTEMBI U MPH BO3-
HHUKHOBCHHH PAa3HOCTU TEMICPATVP B BICKTPOMHBIX MPOCTPAHCTBAX, B CHUCTEME BO3HHKACT 3JCKTPO-
meuxyias cuta (IC) [2].

VY cTaHoBKa J1s PeoOPa30BaHMS TCIUIOBOM SHEPTHH B BNICKTPUUICCKYIO COCTOUT U3 ABYX 3ICKTPOIHBIX
MPOCTPAHCTB 3JICKTPOIU3EPA, KOTOPHIE COCAUHEHBI MEKIY COOOU BNCKTPOTUTHICCKHIM MOCTHKOM B BHAC
Tpybouku. [lepBoe 3mekTpoaHOE MPOCTPAHCTBO INCKTPOIU3CPA UMEET TEPMOCTATUPOBAHHYIO pyOalnky 1
MPUCOCANHEHA K TEPMOCTATY U IO MEPE HCOOXOAUMOCTH B IIEPBOM MPOCTPAHCTBE ICKTPOIU3CPA MOIKHO
YCTAHABIUBATH JIOOYIO TeMIepaTypy pacrteopa B npeaenax 20-90 °C.

B nanHO#1 paboTe HCCICAOBAHO BIUSHHE TEMICPATYPHI U MPUPOABI KATHOHOB U aHHOHOB Ha (OpMH-
posanue DJ1C u Toxa koporkoro 3ameikanms (TK3) Mexny rpadUTOBEIMH 3IEKTPOAAMH, COACPKAIUMHI
I - I'red-oxcucremy.

o xmaccH4eckuM NpeACTABICHHUAM NPU PACTBOPSHUH MOJICKYIAPHOTO HOJa B BOAC YCTAHABIUBACTCS
pasHOBecue|3]:

I, + H,O =HI + HOL

PaBroBeCcHE cribHO cMmelneHO BieBo. OOpasyromascs HOTHOBATHCTAS KHUCIOTAa MOXKET B3AMMOJACH-
CTBOBATh C BOJOU Kak aM(POTCPHOE COCTUHCHNE .

ITokazano[4], uro B pacTBOpax MONCKYJSIPHOTO HoAa HE oOHapyskuBaeTcs voaua-uoH. [lo MHEHMIO
aBTopa [4, 5], B pacTBOpax MONEKYJSPHOTO #0a ycTaHapauBaercs pasHosecue 21, + H,0 =2H" +1; +10".
ITpu 3roM 00paszyeTcss KOMILICKCHBIN TPUHOAUA-UOH, HAXOASIIUICS B PABHOBSCHH C MCXOAHBIMH BCINC-
CTBAMH W MPOAYKTAMH TUAPONH3a. TpHHOANA-UOH YUACTBYCT B XMUMHUCCKHUX PCAKLIUAX KAK SKBHUMOJISAP-
Hasi CMECh MOJICKY/ISIPHOTO HWOAA M HOAWA-WOHA. AHHOH HOAHOBATHCTOH KHCIOTHI 00JaJacT CHUIIBHOM
OKHCITUTCIIBHOU aKTUBHOCTBIO PACTBOPOB MOJICKYJIIPHOTO HoA.

CraHaapTHBIH OKHUCIUTSIPHO-BOCCTAHOBHUTC/IBHBIN MOTCHIHMAA CHCTCMBI «HOA-HOAWA-WOH» PABCH
+0,54 B[3]:

1/21,+¢ —» I'E°=+0,54 B.

Hamu unccnenosano BnusHpe temmeparypel Ha mameneHue seawmunH JJC, TK3 u snextpomHoro
MOTCHLHAIA MEXAY IPadUTOBBIMH 3ICKTPOAAMH B BOJHOM PACTBOPE, COACPMKALIMAMOIN HOTUA KATHS C
kouneHrparmert 1,0 r/n u 2,0 /a1, coorBercTBeHHo. B Tabmuue 1 mokazaHo, YTO MPH OJUHAKOBOM
3HAYCHUH TEMIICPATYP B JICBOM (TCPMOCTATHPOBAHHOM) M MPABOM MPOCTpaHCTBax dnekTpoausepa IC
MeKay rpaduToBEIMHU 3ICKTpoAaMu He Gopmupyercd. [lpu Temneparype B IC€BOM TEPMOCTATHPOBAHHOM
mpocTtpancTee Aekrpoausepa (t = 90 °C) emuumna IJC Mexay aackrpoaamu BozpacTtact. Makcu-
ManbHag BenuuuHa Gopmupyemoit snekrpoaswxyel cunel IIC B cucteme I — I' B BogHOM pacTtBOpe
cocrapmser — 6,5 MB, a — TK3 5,0 MxA.

TaGmuria 1 — U3menenue 3nauenmii DJ1C, TK3 u oTeHIana B 3aBUCUMOCTH OT TEMITEPATyPhI B BOJJHOM PacTBOPE:
L,=10r/m,1=201/1,1=20°C

At, °C 0 10 20 30 40 50 60 70
E, MB 0 2,3 3.5 4.5 5.4 6,0 6,5 6,5
I, MxA 0 1,5 2.5 3.5 4,5 5,0 5,0 5,0
AE, MB 0 4,3 7,0 13,1 20,0 242 25,0 26.3
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[Ipn mposeacHun skcnepumeHTa B pactBope 100 r/m cepHoM kuciots,comepxkameii I-I cuctemy
Habmogaem, uto 3HaucHus senmana JJIC u TK3 yeeauuusarores B 2 pasa u cocrasysiror IJC — 19 MB,

TK3 - 10,0 MKA, 9TO CBA3aHO ¢ YBSIHMYCHUEM 3JICKTPOITPOBOIHOCTH PACTBOPA.

Tabmma 2 — Mzmenenne 3Hadenntt DJIC, TK3 u red-oxX noTeHNMama B 3aBUCHMOCTH OT TeMIIepaTyphl B CEPHOU KUCITOTE:

I,=1,01/n, T =2,0 v/, H,SO,= 100 /1, t, =20 °C

At, °C 0 10 20 30 40 50 60 70
E, MB 0 7.5 11,9 16 18.5 19 19 19
I, MxA 0 2,5 6,0 8.0 9,0 9,6 10,0 10,0
AE, MB 0 8.1 16,0 21,1 252 27,0 28.1 28.0

B pacteope cyapdara natpus seauunna IJC, TK3 u okucinTenbHO-BOCCTAHOBUTE/IBHBINA TOTCHIIUA
37ICKTPOAA COCTABJIIOT, COOTBETCTBCHHO, 29,5 MB, 16,0 MkA u 53MB, uT0 3HAYUTEIPHO MPEBHIINAIOT 3HA-
YCHHSI BSJIMYHH B BOAHOW UM KUCIOTHOH CPeaax, 3TO MOXKHO OOBSCHUTH TEM, UYTO HOJAUIBI B HEHTPATbHON
cpeac Ooiee yCTOWYUBEL, YEM B KUCIOH Cpeae.

Tabmia 3 — Msmenenne 3Hadennit D/1C, TK3 u red-ox moTeHImana B 3aBUCHMOCTH OT TEMIIEpaTyphl B HEUTPaTHHOM pacTBOpE:
I,=1,01/m, 1 =2,0r/1, Na,SO,= 100 1/, t;= 20 °C

At, °C 0 10 20 30 40 50 60 70
E, MB 0 1,5 7,0 13,0 19.0 24.5 28.5 29.5
I, MxA 0 1,5 35 6,5 10,0 13,0 15.0 16,0
AE, MB 0 11,0 20,1 30,2 38,0 45,1 51,3 53,0

Hccrnenosano BiusiHHE TPOAOIKUTEIBHOCTH OMbITa Ha n3MeHeHHE BeauunH JJIC u Toka KOPOTKOTo
3aMBIKAHUS TpU KOHICHTparmu cynbdara Harpus 100 r/1, v KOHICHTpaLUK HOAA U HOJUAHOHOB, PABHBIX
1,0 r/n m 2,0 1/n, COOTBETCTBCHHO, MPH IOCTOSHHOM TEMIEparype pacTBopa B TCPMOCTATUPOBAHHOM
snexTponmsepe. Kak mokazano Ha pucynke, Beauunna JIJC u TK3, ycranasmusatorcs B mpeaenax 20,0—
16,7 MB u 9,0-7,9 MKA COOTBETCTBEHHO, a OKUC/IUTESIPHO-BOCCTAHOBUTEIBHBIN MMOTCHIIHAN 3ICKTPOJA B
teucHue 90 MuH moBbImacTcd Ha 12 MB.
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I,=1,0r/n, T =2,0 r/1, Na,SO,= 100 1/, t,= 20 °C; t = 80 °C.

Prcynok 1 — 3aBucumocts m3menenus Bemmumb(a) DJ(C (1) u TK3 (2) u (6) red-ox noTeHrmana
MeXKy IpadUTOBBIMH SIIEKTPOIAMH OT IIPOIOKUTEIHFHOCTH SKCIIEPUMEHTa

Taxum 0o0pazom, NpUMEHsS TpadUTOBBIC 3NMEKTPOABI B HOACOACpKAMMXred-OX CHCTEMaX, MOXKHO
cozgarb yenosus Ans Gopmuposanus J/C, rae camplii BRICOKHH K03(DQUIMEHT TEPMOINCKTPOABIKYLICH
cunel (JJ1C) xapaktepen ns pactsopa cyiabdara Harpust 100 r/m, ¢ KOHIEHTpanyeH Hoaa U HOJUI HOHA,
cooTBeTCTBeHHO, paBHeix 1,0 r/m, 2,0 r/n u cocrasmsier 29,5 MB, 3naucnus TK3 u okucauTensHO-BOCCTA-
HOBHTCJIBHOTO MOTeHIMAIA paBHbl 16,0 MkA, 53 MB. Ilpu 3rom rpaduToBbIH 3IEKTPO HE PACTBOPSCTC,
TaK KaK SBIBICTCS HHEPTHBIM 3JICKTPOIOM.
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Pesiome
O. B. Baewos', C. C. Ezey6aeea1, A K. Baewosd’, M. )X, }Kypbmoel

(‘1. B. Coxombckuii aThiHAAFs OPraHUKATBIK KATATH3 JKOHE JIEKTPOXHMHS HHCTHTYTHI, AnMatel, Kasakcran,
29J1—<Dapa61/1 arsrHAarsel Kaszak yaTTeIK YyHUBEpCHTETI, Ammvarel, Kasakcran)

L1 )KYHMEJI EPITIHAIAE TPAGUT 3JIEKTPOJATAPEI APACBIHIAFEI DJIEKTPKO3F AVEILII
KYHIIHIH TY3UIYIHE TEMITEPATYPA JKOHE EPITIH/JI TABUF ATBIHBIH ©CEPI

DneKkTpom3epacTi AmekTpoauTTe red-oX skyieci KareichiHaa 3nekrpoarap keHicririnae KK sxone KTT mama-
MAPBIHA TEMIEPATYPA AHBIPMAIIBLTBIFBIHEIH ocepi 3eprreni. Mox nornapsr 6ap red-ox xyliecinae rpaduT 3MeKTpo-
IbH Koraany, DKK-HiH Ty31IyiHe MyMKIHAIK O€PETIHIIT! AaHBIKTAIIBL.

TepMO3IeKTPKO3Fay bl KYIUIHIH CH YJIKEH K03 duiueHT kopcerkimi 100 r/m Harpuit cyabdarsl epiTiHaicinze,
HOT "OHE MOIUA MOHmApsl KoHueHTpanwmamapel 1,0 i, 2,0 t/n 6oxranga 29,5 MB ka teH, an KTT >koHE TOTHIFY-
TOTBIKCBI3AAHY aneyeTi 16,0 MkA, 53 MB GOFaHIBIFEI AHBIKTAJIIBL.

Tipek co31ep: TOTHIFY-TOTHIKCHI3AAHY JJICYCTi, meKkTpKo3raysmn kymi (OKK), keicka Tyieikramrad Tok (KTT),
rpaduT 3MEKTPOATAPHI, JNCKTPOTH3ED.
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APPLICATION OF NEW SURFACTANTS TO IMPROVE SEWAGE CHEMICAL PRODUCTION
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The article shows that the use of polymers as flocculants increased level of treatment compared with the factories
used by a known method. As the low molecular weight coagulant is used ferrous sulfate. And its influence on the
kinetics of deposition and draining absorbance. Ferrous sulfate substantial influence on the kinetics of precipitation
suspension has not then, as it significantly reduces turbidity. The best clarification is observed at a dose of ferrous
sulfate 42 g/l. Results of researches in work on definition of optimal conditions of sewage treatment of mining
manufacture and chemical manufacture of resin in presence of polyelectrolytes.




