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NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kKabblnday wmacesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuUu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0nsi danbHeliweeo npuHImMusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0ns uccriedosameried, asmopos, usdamerel u yupexdeHul. BknoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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ANODIC DISSOLUTION OF TITANIUM
IN SULFURIC ACID BROMIDE SOLUTIONS

Abstract. Titanium is inert in many different oxidizing environments, prone to passivation. The metal is
chemically insoluble in acids, resistant to corrosion and environmental impacts. In the present work, the dissolution
behavior of titanium electrode in the sulfuric acid bromide solution under anodic polarization was shown for the first
time and laws of the process were determined. The effect of the anode current density (200-1200 A/m?), potassium
bromide solution (1.0-5.0 M) and sulfuric acid concentration (0.5-2.5 M), solution temperature (25-80 °C) and
electrolysis duration (0.5-2 hours) on the current output of titanium dissolution were considered. With an increase the
current density at the anodic polarized titanium electrode from 200 A/m? to 600 A/m?, the current output (CO) of
titanium dissolution increases, and at higher current densities, a decrease in CO of titanium dissolution is observed
due to the appearance of an oxide coating on titanium surface. The influence of the Br™ ion concentration and the
sulfuric acid concentration was studied separately with the aim of systematically studying the effect of the electrolyte
nature on the dissolution of titanium. With an increase of the bromide ions concentration, poorly soluble bromide
compounds are formed, which leads to a decrease in the CO of the anodic dissolution of titanium. An increase in the
concentration of sulfuric acid, i.e. the concentration of hydrogen ions contributes to the dissolution of titanium, the
CO of the anodic dissolution of titanium increases. A 1.5 times increase in the CO of titanium was observed upon
acidification of an aqueous electrolyte containing Br~ ions with 0.5 M sulfuric acid and an increase in the
concentration of bromide ions. However, with an increase in the concentration of sulfuric acid in the bromide
solution, the CO of the anodic dissolution of titanium increased significantly and reached 70%. The CO of titanium
dissolution has a maximum value in a 2.5 M solution of sulfuric acid and in a 1.0 M solution of potassium bromide.
The reaction order of the electrode process during electrolysis with sulfuric acid was calculated and it was shown that
the reaction proceeds under diffuse conditions. An increase in the duration of electrolysis leads to concentration
polarization due to the accumulation of electrolysis products on the electrode surface and slows down the
electrochemical dissolution of titanium. The CO of the dissolution of the titanium electrode abnormally decreases
with increasing temperature of the electrolyte. The influence of the basic electrochemical parameters on the
dissolution of the titanium anode was studied and the optimal conditions for its dissolution were established. It was
found that under optimal electrolysis conditions, the current output of dissolution of titanium has a value of more
than 70%.

Key words: titanium, electrolysis, current output, anodic dissolution, potassium bromide, sulfuric acid.

In comparison with pure chemical methods, electrochemical methods allow to obtain high quality
products in a simple and inexpensive way. In addition, it contributes to the development of new methods
for the study and protection of corrosion processes in metals [1]. Also electrochemical methods will give
an opportunity to investigate the electrochemical dissolution behavior of Ti alloys in aqueous solutions
and explain the unique phenomena during its dissolution [2].

The specific properties of titanium and its alloys, such as lightness and corrosion resistance, have
been widely used in all fields from aviation to nuclear production. Titanium is a thermodynamically active
metal, but the oxide shell, which is always on its surface, allows this metal to have a stable corrosion
resistance [3, 4].




News of the Academy of sciences of the Republic of Kazakhstan

Obtaining compounds of high melting temperature soluble and sparingly soluble metals by the
electrochemical methods is one of the topical issues of today [5 - 7].

It is well-known from literature data that titanium electrode in sulfate, chloride, neutral and acid
solutions does not dissolve in the anodic polarization. Titanium oxide (TixOy) appears on the surface of
anode polarized titanium electrodes and the current passage through the electrochemical circuit stops [8].
In the studies of A.B. Bayeshov and other scientists, the intensive dissolution of titanium electrode by
forming salts in the sulfate, chloride, fluoride acid solutions when polarized with 50 Hz alternating current
was shown [9 - 11]. The study investigated electrochemical properties of titanium electrode polarized with
industrial alternating current in the media containing fluoride ions and in the phosphorus, hydrochloric,
sulfuric acid media and provided optimal conditions for titanium electrode dissolution. The study result
determined titanium electrode dissolution with high current output in various acidic environments
containing fluoride ions. As a result, it was shown the possibility to obtain titanium salts [12, 13].

In our previous studies, titanium oxidation current was recorded by cyclic polarization curves and an
intensive dissolution of titanium electrodes polarized by industrial alternating current of 50 Hz frequency
in bromide acidic media was shown [14, 15].

The literature review results showed that the electrochemical properties of titanium electrode in
bromide aqueous media were not fully studied [16 - 22].

In the present work, for the first time, we present the study results of the anodic dissolution laws of
titanium electrode polarized by the direct current. The effect of the main parameters (current density,
solution temperature and electrolyte concentration) on electrochemical dissolution process of titanium
electrodes was considered.

Figure 1 describes the current density effect on current output of titanium electrode dissolution
polarized by anodic current in sulfuric acid bromide solution. From the study results, it is possible to see
an increase of the current output of titanium electrode dissolution from 31% to 55% when the current
density was increased in the range from 200 to 1200 A/m?, while a slight decrease up to 47% can be
observed beginning from 600 A/m*. The decrease in the current output of titanium dissolution at a current
density of 800-1200 A/m” is due to the formation of oxidized layer on the titanuim surface during high
current density and the occurrence of the passivation process or additional reactions.
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Figure 1 - The current density effect in the titanium electrode
on the current output of titanium dissolution polarized by anodic current

The effect of potassium bromide concentration on the dissolution properties of direct current (DC)
polarized titanium in bromide aqueous solutions was studied in neutral medium without the presence of
acid (Figure 2). The studies result showed that, as the potassium bromide concentration was increased in
the range of 1.0-5.0 M, the current output of titanium electrode dissolution decreases from 38% to 10%.
This phenomenon is due to a solubility decrease of the titanium bromide formed on the titanium surface.

—— 48 ——
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Figure 2 - The potassium bromide concentration effect on current output
of titanium electrode dissolution polarized by anodic current

The following figure shows titanium electrodes used in electrolysis (Figure 3). It is possible to
observe the complete insolubility of the cathode polarized electrode and the active dissolution of the anode
polarized titanium electrode.

Figure 3 - The surface state of titanium electrodes used during electrolysis:
(a) is used as cathode and (b) as anode

In the following study, the current output of titanium was investigated in the presence of sulfuric acid
since the current output of titanium dissolution in bromide aqueous solutions had low value (Figure 4).
When the sulfuric acid concentration is increased up to 0.5-2.0 M, the current output value of the titanium
dissolution gradually increases from 26.7% to 48%. This phenomenon is due to the interaction of sulfate
ions with titanium ions and its creation of a favorable condition for the formation of titanium soluble salt.
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Figure 4 - Sulfuric acid concentration effect on current output
of titanium electrode dissolution polarized by anodic current
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It should be noted that the electrolyte color is white-yellow and it forms white loose tissues in the
range of 0.5-1.0 M sulfuric acid concentration, while in the range of 1.5-2.5 M the electrolyte color
changes to blue purple and a blue colored thick layer appears (Figure 5). The appearance of the white
tissue is due to the discharge of hydrogen ions in the cathode and the increase of the electrolyte pH and the
hydrolysis of titanium ions, and blue-purple colour shows the formation of titanium (III) sulfate.

The potassium bromide concentration effect was investigated in the solution in which the potassium
bromide solution was oxidized with 0.5 M sulfuric acid since the current output of the anode current
polarized titanium electrode does not exceed 48% in the sulfuric acid media (Figure 6a). The more the
potassium bromide concentration is increased, the less a decrease in current output is observed.

Figure 5 - Electrolytes that are changed in color as a result of electrolysis:
(a) — at the initial stage, (b) — the change by the end of reaction

Initially, 1.0 M potassium bromide and 0.5 M sulfuric acid oxidized bromide ions contributed to
better titanium dissolution (CO - 53%), and the weak solubility of the electrolyte due to the increase of the
potassium bromide concentration can be explained by the formation of bromide compounds and the
passivation of titanium electrode surface.

At this point, as the potassium bromide concentration effect (Figure 6a) was considered, the current
output value of titanium dissolution was reduced to a straight line, but it should be noted that in
comparison with it the total current output increases 1.5 times.

Figure 6(b) shows the sulfuric acid concentration effect on current output of anode current polarized
titanium electrode dissolution in electrolyte containing 1.0 M potassium bromide.
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i=600 A/m?, [H2S04]=0,5 M, 1=0,5 h. (a) i=600 A/m?, [KBr]=1,0 M, t=0,5 h. (b)

Figure 6 - Potassium bromide (a) and Sulfuric acid (b) concentration effect
on current output of titanium electrode dissolution polarized by anodic current

As the hydrogen ions concentration in the solution is increased, a gradual increase of the current
output value of titanium dissolution is observed. The increase of the sulfate ions concentration creates a
favorable condition for the titanium dissolution. According to this dependence result (Table 1) the reaction
rate for bromide ions calculated which was equal to 0.5.
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Table 1 - Electrode reactions rate on sulfuric concentrations acid during the electrolysis

Ne Cel lgC=x I y=lgi Xy x?

1 0,5 -0,301 500 2,69 -0,809 0,09
2 1 0 550 2,74 0 0

3 15 0,176 600 2,78 0,489 0,03
4 2 0,301 650 2,81 0,84 0,09
5 2,5 0,397 700 2,84 1,13 0,157
z - 0,57 - 13,858 1,65 0,367

The calculations were made in accordance to the table 1 and the reaction rate was calculated
according to the following formula:

_n¥x-y-¥x-%y _5-(165)-(0.57-13.858)
oY —(Zx)  5-0157-(0,367)°

This, in turn, indicates that the reaction takes place in a diffusion environment.

The following figure shows the electrolysis duration effect on the current output of titanium electrode
dissolution (Fig. 7). As the electrolysis duration increases, the current output decreases; it can be explained
by the occurrence of concentration polarization due to the accumulation of electrolysis products on the
electrode surface as the electrolysis time increases.
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Figure 7 - The electrolysis duration effect on the current output
of titanium electrode dissolution polarized by anodic current

The electrolyte temperature effect on the current output of DC polarized titanium electrode
dissolution was considered (Figure 8). When the electrolyte temperature increased, a decrease of the
current output from 55.4% to 27.6% was defined. The explanation of this anomalous phenomenon
requires additional studies.
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Figure 8 - The electrolyte temperature effect on the current output
of titanium electrode dissolution polarized by anodic current
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In conclusion, the electrochemical properties of the anode current polarized titanium in the acid
bromide solution were investigated for the first time. The increase of the bromide ions concentration leads
to a decrease in the current output of titanium anode dissolution, while the increase of the sulfuric acid
concentration in the titanium anode dissolution increases the current output of titanium anode dissolution.
In optimum conditions, it was shown that the current output of titanium dissolution was above 70%.
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KYKIPT KbIIIKbLJIIBI BPOMUJ EPITIHAIJIEPIHAEI'TI TUTAHHBIH AHOATHI EPYI

AnHoTanusi. TUTaH KONTEreH TOTHIKTHIPFBILI OpTajiap/ia MHEPTTUIINIMEH epeKIeNeHe i, maccuBausra Oeiim.
Meraiun KpIIKBUIIApAa XUMISUIBIK KOJIMEH epiMeiisi, Koppo3usFa koHe KopllaraH opTa acepine Tesimai. Kasipri
TaHAa KOJJAHBUTY asChl KeH OOJFaHABIKTAH THTAHABI EPITill, TYpJi KOCBUIBICTAPHIH alTyJIbIH MAaHBI3Bl YIIKCH.
Y CHIHBUTBINT OTBIPFAH KYMBICTA KYKIPT KBIIIKBUIBIMEH KBIIIKBUITAHFAH OpPOMHUATI CYJBI €PITIHIICIHIE aHOITHI
MOJISIPHA3ALMSIIAy Ke3iHIe TUTaH AIEKTPOIBIHBIH ePUTIHIr allFall peT KOPCeTiIIl KoHe MPOIECTiH 3aHIbUIBIKTAPEI
aHBIKTANIBL. THTaH ANEKTPOABIHBIH AHOATHI €pyiHiH TOK OOWBIHIIA IIBIFBIMBIHA TOK THIFBI3ABIFHHEIH (200-1200
A/M?), kamait 6pomumi (1,0-5,0 M) xoHe KykipT Kbinkpuil (0,5-2,5 M) KOHLEHTpaUMsUIAPbIHBIH, €piTiHi
temrneparypacbitbie (25-80 °C), snextponu3 y3akreirbiHbIH (0,5-2 car.) ocepiepi KapacTbIpbUIAbl. AHOATHI
HONSAPU3ALUAIAHFAH TUTAH 3JIEKTPOJBIHAAFBI TOK ThIFbI3ALIFEIH 200 A/M>-1eH 600 A/M?-re apTTHIpFaH/a, THTAHHBIH
epyiHiH Tok OoibiHmA MbFbIMbL (TIL) >korapbuiam, ogaH >KOFapbl TOK THIFBI3IBIKTAPBIHAA TUTaHHBIH OeTiHIe
TOTBIKTHl Ka0aTThIH Taiga OOJyblHA OalIaHBICTBI TOK OOWBIHINA IIBIFBIMHBIH TOMEHICHTIHAIN KOPCETUIII.
TuTaHHBIH epyiHe SJIEKTPOJMT TaOWFATBIHBIH SCEPIH XKyiell 3epTTey MakcaThblHAa Br MOHIapbIHBIH KOHLIEHTpa-
IUSCHIHBIH JKOHE KYKIPT KBIIIKBUTBI KOHIICHTPAIMSCHIHBIH dcepiepl JKeKe 3epTTeiai. bpomun HOHIApBIHBIH
KOHIICHTPALUSCHIHBIH apTYbIMEH Hamap epuTiH OpOMEI KOCBUIBICTAPHI TY3UTIIl, HOTM)KECIHAEC TUTAHHBIH aHOATHI
epyiHiH TOK OOMBIHINA INBFBIMBI TOMEHICUTIHIIr KepceTinai. KyKipT KbIIKbUIBI KOHIEHTPALUSCHIHBIH ©CYIMEH,
JIEMEK, CYTeK HMOHJAPbIHBIH KOHIICHTPALMSCHIHBIH apTybl THUTAHHBIH €pYiHE BIKMAJ )Kacall, THTAHHBIH AHOMTHI
epyiHiH TOK OOWBIHIIA MIBIFBIMBI JKOFAPBUIAWTBIHABIFGl aHBIKTAIAbl. Kypambiga Br uonpmapel 0ap cyiibl
anekTpodauTTi 0,5 M KYKIpPT KbIIIKBUIBIMEH KbIIIKBUIAAI, OPOMU/I HOHAAPBIHBIH KOHIIEHTPALMSICHIH KOFapbIIaTKAHIA
TUTaH epyiHiH TOK OOWBIHIIA IIBIFBIMBI 1,5 ece apTysl OaKamapl. A, OpOMUATI epiTiHAIAET] KYKIPT KBIIIKBIIBIHBIH
KOHIICHTPALUSICHIH apTThIPFaHa TUTAHHBIH aHOATHI epyiHiH TOK OOWBIHIIIA IIBIFBIM MOHI aHAFYpIIeIM apThir, 70%-Fa
xeTTi. TUTaHHBIH epyiHiH TOK OOWBIHINA IIBIFBIMBI 2,5 M KyKipT KbIIKbUIEI koHE 1,0 M kammit Gpommai
epITIHIICIHIE MaKCUMalIbl MOH/I KOpCeTTi. DJEKTPOJIM3 KE3IHIE JKYPETiH AJIEKTPOATHIK PEaKIMSHBIH KYKIipT
KBIIIKBUTBI OOMBIHIIIA PEAKIIUs PETi €CeNTEeiN, peakuusaHbIH Iu((y3UsITBIK OpTaaa KYPETIHIIH KOPCETTI.

DJIeKTPOIIN3 Y3aKThIFbIH apTThIPFAaH CallbIH AJIEKTPO] OETiHJIE AIIEKTPOIN3 OHIMJIEPIHIH KHHAKTaybIHa Oaiina-
HBICTBl KOHIICHTPAIMSUIBIK IMOJISPHU3ALUs TYBIHAAI, HOTWXKECIHAE THTAHHBIH JJICKTPOXUMUSIIBIK epyi Oasyraii-
TBIHJBIFBl KOPCETUIII. DIIEKTPONIUT TEMIIEPATyPACBIHBIH IKOFaphUIaybIMEH THTAH OJIICKTPOABIHBIH EpPYiHIH TOK
OOMBIHIIIA IBIFEIMBI AHOMAITBIBI TOMEHICHTIHAITT aHBIKTAIA. TUTAaHHBIH aHOITHI epyiHe HETi3Ti AIEKTPOXUMHUSITBIK
mapaMeTpIIepIiH dcepiepi KyHemi 3epTTeNin, OHBIH epyiHiH OHTAIIBI JKaFJaiiapbl KAIBIITACTRIPEUIABI. JIEKTPO-
JU3I1H OHTAMIIEI XKaFaaiIapelHAa TUTAH epyiHiH TOK OOHBIHIIA MIBIFBEIMEI 70%-/1aH jKOFapbl OOJATHIHBI AaHBIKTAJIIEL.

Tyiiin ce3aep: TUTaH, SIEKTPOIN3, TOK OOMBIHINA IIBIFBIM, aHOATHI €py, Kalnnuit OpoMuUi, KYKipT KBIIIIKBLTEL.

P.H. Hypanuaaesa!, A.B. Baemos?, II1.X. Xaouoy/iaesa’

"MexmyHapoaHbIi Ka3aXCKO-TYPEIKUI yHUBEPCUTET UMeHn Xomkn Axmena Scasu, Typkecran;
2VIHCTUTYT TOILIUBA, KaTanu3a U >j1ekrpoxumun uM. JI.B. Cokonbckoro, AnmaTs

AHOJHOE PACTBOPEHUE TUTAHA B CEPHOKUCJIBIX BPOMUJHBIX PACTBOPAX

AnHotauus. TUTaH OTIMYAEeTCs MHEPTHOCTHIO BO MHOTHX OKHCIHTEIBHBIX CpelaX, CKIIOHEH K MACCHBALIUH.
Mertann XMMHYECKH HEPACTBOPUM B KHUCJIOTaX, YCTOWYMB K KOPPO3MM U BO3JEHCTBUSM OKpyXkarolleil cpeasl. B
HACTOSIIIee BpeMs B CBSI3U C IIMPOKOH 00IaCThIO MPUMEHEHHS PACTBOPEHHUE THTAHA C TOyYEeHHEM Pa3IIMIHBIX €ro
COCIMHEHUH SBISETCA OYEHb aKTyalbHBIM. B nmaHHON paboTe BIepBBIE IMOKa3aHa BO3MOXKHOCTH PACTBOPEHUS
TUTAHOBOTO 3JIEKTPOJIA IIPH AaHOAHOM MOJSIPU3AINH B CEPHOKUCIBIX OPOMHIHBIX BOJHBIX PACTBOPAaX U OMPEIEIICHBI
3aKOHOMEPHOCTH TIpolecca. PaccMOTpPEHO BIMAHME INIOTHOCTH aHOAHOro Toka (200-1200 A/M?), KOHLEHTpanuu
pactBopa Opomuma kamus (1,0-5,0 M) u cepuoit kucioter (0,5-2,5 M), Temmeparypsl pactBopa (25-80°C),
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MIPOAOIDKUTEIBHOCTH 3JekTponu3a (0,5-2 Jaca) Ha BBIXOJ IO TOKY aHOJHOTO PACTBOPEHHUS TUTAHOBOTO JJIEKTPOJA.
[Ipy NOBHINIEHUH IIOTHOCTH TOKA Ha aHOJHO-MONISIPM30BAHHOM THTaHOBOM 3jiekTpone oT 200 A/m?> mo 600 A/m?
BbIxon 10 Toky (BT) pacTBopeHHsi TUTaHa MOBBIMIACTCS, a MPU 0OJIee BBICOKHMX IUIOTHOCTSX TOKa HAOJIOAaI0Ch
CHMI)KCHHUE BbIXOJla IO TOKY pPAaCTBOPCHUA TUTAHA U3-3a MOABJICHUSA OKCHIHOI'O MHOKPBLITHUA HA MOBEPXHOCTU THUTAHA.
BnusiHre KOHIIGHTpAIMM HWOHA Br W KOHICHTPALMH CEPHON KHCIOTHI HCCICAOBAIOCH OTHCIBHO C IIEJIbIO
CHUCTEMATHYECKOTO H3YYCHHUS BIUSHHSA TPHPOIBI 3JCKTPOJIWTAa HA pacTBOpeHHe THTaHa. [loka3aHO, 4YTO C
YBEJIIMYCHUEM KOHICHTPAMU OpOMHI-MOHOB OOpPa3yIOTCS IDIOXO PACTBOPHMBEIC OpPOMUIHBIC COCTUHEHUS, YTO
MPHUBOJAUT K YMEHBIICHUIO BBIXOJa IO TOKY aHOIHOIO PACTBOPECHHUS TUTAaHA. YCTAHOBIICHO, YTO YBEIMYCHUE
KOHIICHTPALMN CEPHOM KHCJIOTHI, T.€. KOHIICHTPALMN HOHOB BOJOPOIA CIOCOOCTBYET PACTBOPEHUIO TUTaHA, BBIXOJ
0 TOKY AaHOJHOTO PACTBOPEHHH THTAaHA YBEIMYHBACTCS. YBEIWYCHHE BBHIXOAAa MO TOKYy THTaHa B 1,5 paza
HAOIIOAATIOCh TPU TMOIKHCICHUH BOJHOTO AIIEKTPONIMTA, coaepikamero noHel Br 0,5 M cepHOil KuCIOTOH 1
MOBBIIICHUN KOHIIEHTpauyu OpoMuI-HOHOB. OHAKO C YBEIMYCHHEM KOHIIEHTPAIIMH CEPHON KHCIOTHI B PacTBOpE
OpommuIa BEIXO[ IO TOKY aHOJHOTO PACTBOPEHHS THTAaHA 3HAUUTENBHO yBeamumics u foctur 70%. Brixon mo Toky
pacTBOpeHHUs] TUTaHA MMEET MaKCHMallbHOe 3HadeHue B 2,5 M pacTtBope cepHoil kucioTel u B 1,0 M pacTBOpe
Opomuga kanmus. PaccunTaH MOPSAOK PEaKIMH SJIEKTPOJHOIO MPOIecca MPH JICKTPOJIU3E MO CEPHOW KUCIOTE U
MOKa3aHo, YTO PeaKIus nMpoTekaet mpu auddysHom pexume.

[TokazaHo, 4TO yBENUYCHUE MPOJODKUTSILHOCTH JICKTPOIIA3a MPUBOIUT K KOHIICHTPAIMOHHOW TOJISIPH3aIMU
W3-32 HAKOIUICHUS MPOJYKTOB JJICKTPOJM3a HAa IMOBEPXHOCTH OJIIEKTPOJa W 3aMEISCT AJICKTPOXHMUYECKOS
pacTBopeHUe THTaHA. bbUIO OOHApPYKEHO, YTO C TOBBLINICHHEM TEMIEPATyphl 3JCKTPOIUTA BBIXOA II0 TOKY
pacTBOpEHUS] THUTAHOBOTO AJIEKTPOAAa aHOMAJBHO CHIDKAeTCs. V3ydeHO BIMSHHE OCHOBHBIX 3JCKTPOXUMHUYECKIX
mapaMeTpoB Ha PACTBOPEHHE THTAHOBOTO aHOAA M yCTAHOBJICHBI ONTHUMANIbHBIE YCIIOBHS €Tr0 PacTBOPEHHA. Bruto
YCTaHOBIICHO, YTO MPHU ONTHMAIBHBIX YCIOBHAX AIIEKTPOJIM3a BBIXOJ 10 TOKY PACTBOPEHHS THTAaHA MMEET 3HAUCHUE
6oxee 70%.

KiioueBble cj10Ba: THUTaH, DJIEKTPOJIM3, BBIXOJ IO TOKY, aHOJHOE PACTBOPEHHE, OpOMHI Kaiws, CepHas
KHCJIOTA.
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