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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences 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 geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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ELECTROFLOTATION EXTRACTION OF LANTHANUM
AND SCANDIUM HYDROXIDES FROM AQUEOUS SOLUTIONS

Abstract. Currently, rare earth metals play a key role in the production of materials for high-tech consumption
spheres, such as the electronic and electro-optical industries, information technology, biomedicine, environmental
protection, and energy conservation. In addition, rare earths are widely used in traditional areas of consumption, in
particular, metallurgy.

The washing waters of the listed industries contain a sufficient amount of valuable rare-earth elements, which
requires the development of new methods and approaches to its efficient extraction. One of the promising methods
for extracting metal compounds from aqueous solutions is electroflotation. Therefore, the study of electro-flotation
extraction of lanthanum and scandium compounds from aqueous solutions, as well as increasing the efficiency of the
process, is an urgent task.

In this paper, the influence of surfactants on the efficiency of electroflotation extraction of scandium and
lanthanum from aqueous solutions NaNO;, Na,SO4, NaCl and Na,COsis studied. It is found that the use of
surfactants is favorable for lanthanum compounds electroflotation extraction. The presence in the solution of anionic
surfactant helps to increase the degree of extraction of lanthanum compounds in all the studied solutions up to 94 -
98% after 20 minutes of treatment. In this work, the influence of the medium composition on the &—potential of
La(OH); particles was investigated. Since the pH values of the solutions used in the experiments were close to the
isoelectric point of La(OH)s, the absolute values of the &—potential are rather small. Surfactants caused no significant
change in the &—potential, which favors their electroflotation.

The electrokinetic potential of scandium particles is positive in nitrate and chloride solutions. It is possible to
trace a correlation between the zeta potential and the surfactant type in NaCl, Na,SO,4, and Na,COs; solutions.
Cationic surfactants shift the value of the electrokinetic potential in the positive direction, while anionic ones shift
the &potential in the negative direction. No such trend is observed in sodium nitrate solutions. Perhaps, this is
related to complex adsorption phenomena in the course of coadsorption of different ions at the surface of Sc(OH);
particles in the NaNOj; solutions.

On the other hand, in the case of Sc(OH);, addition of surfactants decreases the extraction efficiency. However,
in the Na,COj; solution, the addition of anionic surfactant NaDDS to the extent of extraction of scandium compounds
increases to 91%.

Key words: electroflotation, surface-active substance, electrokinetic potential of particles, disperse phase,
lanthanum and scandium compounds.

1. Introduction. Electrochemical technologies are widely used in the field of wastewater treatment
and processing of technological solutions containing both inorganic [1-11,35] and organic [1,6,12-22]
pollutants. Electroflotation and electrocoagulation can be efficiently used not only in sewage treatment

— g4 ——



ISSN 2224-5278 Series of Geology and Technical Sciences. 4. 2020

with removal and destruction of pollutants, but also for separation of rare and scarce elements from
aqueous solutions [6,10,23]. It seems promising to convert ions of scarce elements to the form of insoluble
compounds, i.e. hydroxides; sulfides, etc., and separate them from the solution by means of
electroflotation and electrocoagulation.

The efficiency of electroflotation extraction of metal compounds was found to depend on such
factors, as the solution pH, initial ion metal concentration, current load, disperse phase surface
characteristics (charge and particle size), presence of the supporting electrolyte, such as Na,SO,4, NaCl,
Na,CO;, NaNO;s, hydrodynamic regime of electrolysis, etc. [24-26]. Special attention should be paid to the
effect of organic surfactant additives and flocculants on electroflotation in aqueous solutions. Surfactants
are often applied for optimization of the separation process; they affect the bubble size [27,28] and
therefore the oxygen transfer rate. Moreover, surfactants can also be extracted from aqueous solutions
using electroflotation [29].

However, it should be noted that the influence of surfactants on electroflotation may be more
complicated than just the decrease in the bubble size. Surfactants can be adsorbed at the surface of the
insoluble phase, which can lead to a change in the surface charge of the solid phase and thus affect the
electroflotation efficiency. The regularities and mechanism of the effect of surfactants on flotation
extraction of metal compounds have not yet been sufficiently studied.

The aim of the present work is to study the influence of different SAS: namely, anionic ones (sodium
dodecylsulfate (SDS)), cationic ones(didecyldimethylammonium chloride (D4)), and non-ionic ones -
(poly(ethylene oxide) (PEO-1500)) on electroflotation extraction compounds of lanthanum and scandium
as accompanying elements.

2. Materials and methods. Electroflotation extraction of the studied metal compounds was carried
out from model solutions containing such salts as Na,SO,, NaCl, Na,CO;, and NaNO; (1.0 g L’l). The
initial concentration of lanthanum and scandium ions in model solutions was ¢;=50mg L. The
surfactant concentration in solutions was equal tol mg L™'. pH of solutions was adjusted by adding
concentrated sodium hydroxide solutions. These solutions were decarbonized using the method described
in [30].

Extraction efficiency a (%) from the solution of poorly soluble metal compounds was calculated as
the ratio of the difference of the initial ion concentration (c;, mg L") and the final ion concentration
(cr, mg L") in the solution to the initial concentration:

a= C‘C;lcf * 100%.

The mass concentration of lanthanum and scandium ions was measured according to a standard
technique using TermoScientific XSERIES II mass-spectrometer with inductively coupled plasma.

&-potentials (particle surface charges) for the disperse phase of poorly soluble scandium and
lanthanum compounds were determined using Malvern ZetasizerNano laser analyzer for millionths-of-an-
inch and nanorange particles.

The measurements were carried out using the equipment of the Mendeleev Center for Multiple
Access.

3. Results and discussion.

3.1 The choice of solution pH. Metal ions must be converted to poorly soluble compounds
(hydroxides, sulphides, phosphates, etc.) before extracting them from aqueous solutions. The choice of
solution pH is very important for efficient treatment of aqueous solutions containing lanthanum or
scandium ions. Figure shows the dependence of metal compound extraction efficiency on the solution pH.

The experimental results show that the maximum efficiency (98 %) in extracting scandium
compounds is observed at pH 7, which corresponds to the optimal pH range of 6—7 for formation of
scandium hydroxide. The maximum efficiency in extraction of lanthanum compounds is 78 % with pH 10.

The above is fully relevant for the solutions of sodium chloride, nitrate, and sulfate. Formation of
low—soluble lanthanum carbonate is also possible in the sodium carbonate solution. In this case, the
chemical composition of the dispersed phase can be written as xLay(COs);-yLa(OH);.
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Conditions: ¢(NaCl)=1 g L™"; cLa**=50 mg L'"; eSc**=50 mg L™'; i, = 0.4 A L™";time 20 min.
Dependence of metal compound extraction efficiency on the solution pH:
1 - lanthanum compounds; 2 - scandium compounds

3.2 Electroflotation extraction of lanthanum. From the literature, it is known that the efficiency of the
process of electroflotation is significantly affected by the charge of the particles, as well as the
composition of the medium. In this work, the influence of the medium composition on the &—potential of
La(OH); particles was investigated. It was established experimentally that in solutions of NaNO; and
NaCl at pH = 10 the potential of the particles is from +8 to +12 mV, in solutions of Na,SO,, due to the
adsorption of SO,*-ions - takes negative values and ranges from -8 to - 2 mV.

Since the pH values of the solutions used in the experiments were close to the isoelectric point of
La(OH); (10.4) [31], the absolute values of the &—potential are rather small. Surfactants caused no
significant change in the &—potential, which favors their electroflotation.

At the same time, the efficiency of electroflotation is increased greatly after adding surfactants into
solutions under electroflotation treatment (table 1). Since SAS applied in the present study did not change
&potential significantly, the positive effect is mainly due to increasing wettability of hydrated oxide
particles caused by adsorption of surfactants molecules at their surface [9, 34-36].

Table 1 — The extraction efficiencies of insoluble lanthanum compounds in some supporting electrolytes
after surfactant adding. Conditions: pH = 10; ¢,(La>") = 50 mg L™'; ¢ (supporting electrolyte) = 1 g L™';
¢ (surfactant) = 1 mg L™'; i, = 0.4 A L™";time 20 min.

Supporting electrolyte

NaNO, Na,SO, NaCl
Surfactant Electroflotation time, min
s ] w | 20 | s | w0 [ 20 | 5 | 10 [ 2

Extraction efficiency o, %

No SAS 55 58 22 79 68 33 51 80 56
D4 75 96 98 81 94 97 80 86 88
NaDDS 75 93 96 77 96 97 80 99 98
PEO-1500 78 97 96 45 52 56 92 96 95

The results presented in Table 1 show that electroflotation of La,O;xH,O in the absence of
surfactants is inefficient. The increase in electroflotation duration cannot solve the problem since the
efficiency of electroflotation even decreases with time. Apparently, this is due to the fact that the
flotocomplex formed during electroflotation is unstable and can be easily destroyed. Surfactants stabilize
the flotocomplex, which allows achieving a high extraction level exceeding 95 %. It can be noted only the




ISSN 2224-5278 Series of Geology and Technical Sciences. 4. 2020

decrease in electroflotation extraction efficiency in the presence of non-ionic surfactant PEO-1500
observed in sodium sulfate solutions.

3.1 Electroflotation extraction of scandium. According to data presented in figure, pH equal to
7.0 was chosen for Sc,05-xH,0 electroflotation extracting. The &—potential of Sc,03-xH,O is still unknown
[32]. Approximate value of 7.2 was reported in [33]. Based on this value, one can suggest that the solution
pH chosen for electroflotation extraction of scandium hydrated oxides is close to Sc,O5-xH,0O isoelectric
point.

&potentials of Sc,03-xH,O particles were small in absolute value in all investigated solutions. The
&potential is negative in both sulfate- and carbonate-containing solutions. The electrokinetic potential is
positive in nitrate and chloride solutions. It is possible to trace a correlation between the zeta potential and
the surfactant type in NaCl, Na,SO,, and Na,COj; solutions. Cationic surfactants shift the value of the
electrokinetic potential in the positive direction, while anionic ones shift the E—potential in the negative
direction. No such trend is observed in sodium nitrate solutions. Perhaps, this is related to complex
adsorption phenomena in the course of coadsorption of different ions at the surface of Sc(OH); particles in
the NaNO; solutions. The PEO-1500 non-ionic surfactant causes almost no change in the &—potential in
sodium chloride and sodium nitrate solutions. However, the zeta—potential shifts towards more negative
values after addition of PEO-1500 into Na,SO, and Na,COj; solutions.

Addition of surfactants to the solution under electroflotation leads to an expected decrease in the
average particle size. This effect is most pronounced in both chloride and nitrate solutions, whereas in
solutions of Na,SO, or Na,COs the average size of hydroxide particles decreases to a lesser extent. In a
solution of Na,COs, the average particle diameter of the dispersed phase is 26—29 pum, and in the presence
of anionic and cationic surfactants, it decreases to 21-23 pum. A smaller size of hydroxide particle may
facilitate formation of a flotocomlex during electroflotation.

Results of experiments on electroflotation of a scandium-containing dispersed phase (table 2) show
that electroflotation extraction is most efficient in sodium chloride solutions. At the same time, the
efficiency of electroflotation is lower in sulfate and nitrate solutions, where addition of surfactants even
leads to a decrease in the electroflotation efficiency. Probably, this is related to an increase in the absolute
value of the &—potential that causes a decrease in the flotocomplex stability.

Table 2 — Extraction degree of insoluble scandium compounds in some supporting electrolytes after adding of surfactants.
Conditions: pH = 7; ¢, (Sc¢*") = 50 mg L™";¢ (supporting electrolyte) = 1 g L™';c (surfactant) = 1 mg L™;i,= 0.4 AL

Supporting electrolyte

NaNO3 Nast4 NaCl Na2CO3
Surfactant Electroflotationtime, min
5 10 20 5 10 20 5 10 20 5 10 20

Extraction efficiency a, %

No SAS 97 98 99 91 93 92 94 98 98 47 49 56
D4 94 96 97 17 21 41 56 81 88 69 75 77
NaDDS 51 53 64 33 20 22 65 71 99 90 91 91
PEO-1500 48 72 80 23 55 88 81 86 90 38 46 58

Anionic surfactant NaDDSwas found to suppress the electroflotation process in NaNO;, Na,SO, and
NaCl solutions. On the other hand, the results obtained in sodium carbonate solutions in the presence of
SDS can be considered as promising. The degree of extraction of scandium compounds from a solution
containing NaDDS increases from 56% to 91%. Apparently, this is related to a different chemical
composition of the dispersed phase particles in sodium carbonate solutions. One can say that the phase
formed in carbonate solutions most probably contains not only hydroxides, but also insoluble carbonates.
The regularities of electroflotation of such particles differ from hydroxide particles.
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4. Conclusions. From the obtained experimental data it is established that electroflotation of
scandium is highly efficient in surfactant—free solutions. The addition of surfactants causes a decrease in
the electroflotation efficiency. The only exception is sodium carbonate solutions. In this case, the addition
of the anionic surfactant is useful.

On the other hand, surfactants significantly improve the efficiency of La(OH); electroflotation. The
presence in the solution of anionic surfactant helps to increase the degree of extraction of lanthanum
compounds in all the studied solutions.

Acknowledgments. This work was supported by the Ministry of science and higher education of
Russia (Project no. 10.3814.2017/PP).
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alTKaHZa, JIEKTPOH/BI KOHE MEKTPOONTUKAJIBIK Caja, aKNapaTTHIK TEXHOJIOTHs, OMOMEIHIIHA, KOpIIaFaH OPTaHbI
KOpFay, SHEPTHUsAHBI YHEM/ICY callalapblH/Ia MaTepuangap eHaipiciHae epekie opeiH anansl. CHpek Ke3AeceTiH Kep
MeTanaapsl JOCTYpJli cananapia, SFHH MeTaJyprusi cajachlHOa Ja KEHIHeH KOJIaHbUIaJbl. OHIIPICTIH JKOFapblaa
KEJITIPINIreH canaapblHbIH aFbIH/BI CYBIHA KETKITIKTI Topexee KYH/Ibl OOJIBIN CaHATaThIH CUPEK KE3IECETIH JkKep
MeTaJIaphl Ke3Iece i, COHIBIKTAH OJIapbl OYJI aFbIHIBI CyaH O6JIil alyablH jKaHa oiCTepPiH Oiiamn Taby bl KaKeT
ereni. byn OarbiTTa AnekTpodIOTALMS 9iCi — CYIIBI €PITIHALIEPISH METAILT KOCBUIBICTAPBIH OOl Ay bIH MepCIeK-
TUBTI ozicTepiniH Oipi 6osbin cananaapl. Con ceOenTi JaHTaH MEH CKaHJUH KOCBUIBICTAPBIH CYJbI €piTIHILIEpICH
ANMEKTPOGIOTANMSIIBIK KOJIMEH OOJIiN ay jkoHe OYJI YAEPICTiH THIMIUTITIH )KOFaphIIaTy ©3eKTi Mocenelepdin Oipi.

KympicTa CKaHIMH MEH JIaHTaHIBl CyJbl EPITIHAUIEPAEH HNIEKTPOMIOTAMSIIBIK >KOJIMEH Oeim amy
THIMAUTITIHE OCTTIK aKTHBTI 3aTTapIblH dCepi 3epTTENAi. BeTTik akTHBTI 3aTTapibsl KOJJaHY apKbUIbl JIAHTaH
KOCBUIBICTAPBIH 3JICKTPOMIOTAIMSIIBIK KOJIMEH Ol amyra OOJAaTBIHIBIFBl aHBIKTAJAbI. EpITiHIIIErT aHHOHIBI
OeTTiK akTUBTI 3aTTap OapJbIK 3epTTeireH epitinaiiepae 20 MUHYTTHIK OHACYICH COH JIAHTaH KOCBUIBICTAPBIH 0O
any nopexeciniy 94-98 %-ra geiliH jKorapbulayblHa aibil Kenemi. bym skymbicta opra KypambiablH La(OH);
OemeKTepiHiH {-TIOTEHIIMANBIHA 9cepi 3epTTeai. DKCIepUMEHTTEpC KONIaHbUIFaH epiTiHnainepaid pH kepcerkimri
La(OH);-TiH M3037eKTpIIiK HYKTECiHE KaKbIH OOJFAaHIBIKTaH &-TIOTEHINAIBIHBIH a0COJIOTTI KOPCETKIITEP TOMEH.
Bertik akTHBTI 3aTTap {~MOTEHIIMAIBIHBIH ©3repyiHe 9CepiH THTi30eii .

HutpatrTbl xoHE XJIOpUITI epiTiHIUIepAe CKaHAUK OeJILIEeKTEePiHIH 3JIeKTPOKHMHETHKAIbIK MMOTEHIHAIbl OH.
&norenumanst xone NaCl, Na,SO, xone Na,CO; epiriHminepinaeri OeTTIK aKTHBTI 3aTTap THIN apachlHIa
KOppensuusiHbl Oakpuiayra 0onazapl. KaTHoHIbI OETTIK aKTUBTI 3aTTap 3JIEKTPOKHHETHKAJBIK MTOTEHIMAT MOHIH OH
0arpITKa, a1 aHWOHIBI OETTIK aKTUBTI 3aTTap S~TMOTEHIMATBIH Tepic OAaFBITKA BIFBICTHIPANBL. ATl HATPUH HHUTPATHI
epiTinnicinae MyHnail tenneHuus Oaiikanmaiinel. byn NaNOs epitinninepinge Sc(OH); Genmiexrepinin OertiHzne
9PTYPJIi HOHAAPIIBIH COAACOPOLMSCH Ke3iHAe KYpaeli aacopOuust KyOblIbICTapbIHBIH XYpYyiHe OailylaHbICTBI OOTyBI
MyYMKiH. ExiHmn Tapaneinan, 6ettik aktuBTi 3aTTap Sc(OH);-TiH Oeiin any AspexeciHiH THIMALIITIH TOMEHIEeTe/I].
Amnaiina Na,COs epitinaicine aHnoHpl OeTTik akTiBTI 3aT NaDDS-Ti KOCKaHIa CKaHANN KOChUIBICTApBIH OOin any
nopexeci 91 %-ra neifiH )KoFapbLIaiiAbL.

Tyitin ce3gep: »siexkrpodmoranmsi, OETTIK-aKTUBTI 3aT, OONIIEKTIH 3JIEKTPOKHHETUKANBIK ITOTCHIHAT,
JctiepcTi (asa, JJaHTaH KOHE CKaHANN KOCBUIBICTAPHI.
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SJEKTPO®JOTAINOHHOE N3BJEYEHUE T'HJIPOKCH10OB
JIAHTAHA U CKAHIUSA U3 BOJHBIX PACTBOPOB

AnHotanus. B Hacrosimee BpeMs pelKO3eMENbHBIC METAJUTBl UTPAIOT KIFOYCBYIO pONb B IPOU3BOJACTBE
MaTEepUANIOB U BBICOKOTEXHOJIOTUYHBIX CQep MOTPeOJICHHs, TaKUX KaK JJIEKTPOHHAS W JJICKTPOONTHYECCKAs
oTpacii, HHPOPMALMOHHBIC TEXHOJIOTHH, OMOMEIUIINHA, OXpaHa OKpYKaIoIIed cpeibl, sHeprocoepexxkenue. Kpome
TOTO, pEeNKHe 3eMJIM HAaxXOIiT IIMPOKOE MPHUMEHEHHWE B TPATUIMOHHBIX cdepax MOTpeONeHus, B YaCTHOCTH
MeTauryprud. [IpoMBIBHBIE BOIBI IEPEUHCICHHBIX OTPACIICH MPOMBIIUIEHHOCTH COAEPKAT TOCTATOYHOE KOJIHMIECTBO
[EHHBIX PEIKO3EMETbHBIX 3JIEMEHTOB, 9TO TpeOyeT pa3paboTKH HOBBIX METOJOB M MOIXOA0B K ero 3¢ (dheKTHBHOMY
n3piedeHnio. OOWH U3 TEPCIEeKTHBHBIX METOIOB H3BJICUEHHS COCIMHEHHWH METAZIOB M3 BOTHBIX PACTBOPOB —
anextpodoranus. [loaromy uccnenoBanue eKTPOGIOTAMOHHOTO WU3BJICYEHHS COCAMHEHUI JITaHTaHa U CKaH/Us
M3 BOJHBIX PACTBOPOB, a TAKXKe MOBbIIeHHe 3((HEKTUBHOCTH TpOlLiecca SBISIETCS aKTYaIbHOM 3a1aueil.

B pabote u3y4eHO BIUSHHE MOBEPXHOCTHO-AaKTHBHBIX BEINECTB HA 3()()EKTHBHOCTH 3JIEKTPODIOTAIIMOHHOIO
H3BJICUCHHUA CKaHAHWS W JIaHTaHa U3 BOJHBIX PAaCTBOPOB. yCTaHOBHeHO, YTO HCIIOJB30BAHUC IMOBEPXHOCTHO-AKTUB-
HBIX BEIIECTB MPUBOIUT K AIEKTPO(GIOTAIIMOHHOMY HW3BICUCHHIO COCAMHCHWI JlaHTaHA. Hamwuume B pacTBOpe
aHHOHHOTO ITOBEPXHOCTHO-aKTUBHOTO BEIIECTBA CHOCOOCTBYET MOBBINICHHIO CTEIICHH H3BIICYCHUS COCIMHECHUM
JAaHTaHAa BO BCEX HCCIIEIOBAHHBIX pacTBopax ao 94 — 98 % mociae 20 muHyT 00paboTku. B maHHO#W padote OBLIO
HCCIICIOBAHO BIHUSHHE cocTaBa cpensl Ha S—moreHmman dactuil La(OH);. IMTockonbky 3HadueHuss pH pacTBOpoB,
HCTOJIB30BAHHBIX B AKCIEPUMEHTAX, ObUIM ONMU3KK K u303iekTpudeckoi Touke La(OH);, aOconroTHbIe 3HAYECHUS
£ToTeHIMana J0BOJNBHO Maibl. [I0BEpXHOCTHO-aKTHBHBIC BEIICCTBA HE BBI3BAIM 3HAYUTEIBHBIX W3MCHCHHH
£-ToTeHIuMana, 4To CriocoOCTBOBAIO UX AIEKTPOGIIOTAIINH.

DNEKTPOKMHETHYCCKUH MMOTCHITUA YaCTHIl CKaHIHS MOJIOKHUTEICH B PACTBOPAX HUTPATOB U XJIOPUAOB. MOXKHO
MPOCIICAUTH KOPPEISIUIO MEXKIY {—TIOTESHIIMATIOM U THIIOM TTOBEPXHOCTHO-aKTHBHOTO BelecTBa B pacTBopax NaCl,
Na,SO,; u Na,CO;. KaTroHHBIE TOBEpXHOCTHO-aKTHBHBIE BEUIECTBA CMEMIAIOT 3HAYEHHE SJIEKTPOKHHETHYECKOTO
MOTEHI[MAJA B TTOJIOKUTEIHPHOM HANPABJIICHUH, 2 aHHOHHBIC CMEIIAIOT —TIOTEHIIUA B OTPUIATECIPHOM HATIPaBJICHUU.
B pactBopax HuTpaTa HaTpusi TaKOH TEHACHIUH He HaOmromaeTcs. BO3MOXHO, 3TO CBA3aHO CO CIOXHBIMH
SIBIICHISIMH aJCOPOIMY TIPH COANCOPOINH Pa3InIHBIX HOHOB Ha moepxHocTH dacTri Sc(OH); B pactBopax NaNOs.
C nmpyroif cTOPOHBI, 10OABICHHE TOBEPXHOCTHO-aKTUBHBIX BEIIECTB CHIDKAET 3 PeKTUBHOCTH m3BiedeHUs Sc(OH);.
Omnako B pactBope Na,CO; mobOaBineHHME aHHOHHOTO IOBEPXHOCTHO-aKTHBHOTO BemectBa NaDDS cremenb
W3BJICUEHHS COCTUHEHNH CKaHIus yBennauBaercs 10 91%.

KiroueBble ci10Ba: 311eKTpo¢IoTanus, IOBEPXHOCTHO-AKTUBHOE BEUIECTBO, IMEKTPOKUHETHYECKIH TOTEHITHAI
YacTHL, JUcHepcHas (as3a, COeJUHEHHUs JIAHTAHA ¥ CKaHHUSL.
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