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Memooamu nemenyiomempii ma yuxkiiuHoi 6o1bmamnepomMempii 00CIiONCeHO KOPO3IUHI
npoyecu na meogici AMC-enexmpoo / 3 % eoonuii posuun NaCl. 3’acoeano, wo oodamxu
2,5x107 % KMnOy 00 posuuny NaCl cnpusioms nomimuiti nacusayii enekmpooa, npo ujo
c6iouumo smiwgentis Exop. 6 anoOnuii 6ix ma ixop. Habyearoms suauens nopaoxy 1077 A/em?.
Memooom enekmpoximiunoi imnedanchoi cnekmpockonii 00CIi0HCeHO NOBEPXHEBT 3AXUCHT
wapu na AMC-enexmpooi, ymeopeni 8 npoyeci noaspuzayii y nomenyianax —290 ma
—550mB y 3% eoomomy pozuuni NaCl 0o i nicns nonepednvoco 12-200unnoco
BUMPUMYBAHHA 3pA3KA Y YbOoMy cepedoguwyi, a maxodic 6 3 % pozuuni NaCl 3 0ooamxom
2,5x107 % KMnOx.

Kniouosi cnosa: amopguuii memanesuil cniag, Koposis, eleKmpOoXiMiuHA IMNeOaHCHA
CNeKmpOoCKOnisi.

Beryn

AwmopdHi Metanesi cruraBu (AMC) Ha OCHOBI KOOaJbTy € MEepPCHeKTHBHIMHU Mate-
planamMu 3 ONM3BKOIO 1O Hyisi MarHitocTpukiiero [1-14]. B ocranni poxku AMC
BUKOPHCTOBYIOTh SIK CEHCOPH Ta OioMaTepiany Uil BHYTPIIIHBOTO TPAaHCIIOPTYBaHHS
JMKapChKUX IMperapaTiB TOJOBHO NPH OHKOJOTIYHUX 3axBoproBaHHsAX. OTxke, Tpeba
JIETAIBFHO JOCHIAWTH TPOLECH iIXHBOTO PO3YMHEHHS Ta MacuBallii B arpeCMBHUX Cepesio-
BHUIIAX, 30kpeMa B 3% BogHoMy pozunHi NaCl, y sIKoMy pO3YHHHICTH KUCHIO HaHOLTbINA.
AMC CoyssFes6SisoBi6,7 BXkE BHKOPHCTOBYIOTH sIK Oiomarepian [1], 3aBHSKH CBOIM
BHCOKHM MarHiTHUM XapaKTePUCTHKAM. AMC CoyssFes 6SisoBi6,7 z[o6pe BTPUMYIOTHCS
y TKaHWHAX JIIOACHKOTO opraH13My y TOCTIHHOMY MarHiTHOMY TIOJIi i Ile CTaHOBHUTH
nepeBary nepen KpuctamigHumu anHamoramu. Ogamak Ha AMC moTpiOHO HapoCTUTH
OJTHOPIIHY OKCUIHO-TIIPOKCHIHY IUTIBKY, sfka Oyna O MiAKJIAIKOIW IS OPTraHIYHUX
iMMOO1TI3aTOpiB MEOMYHUX TMperapaTiB. B arpecMBHHX CepeloBHIIAX IIi CIDIaBH
MISITaloTh KOpo3ii uepe3 HenlinbHiI Ta Ae(eKTHI 3axXHCHI IIapu, YTBOpEHI Ha IXHid
MoBepXHi. Mera Hamoi mpari — JOCTHITUTH MeXi moniry ¢a3 amMoppHHN eNeKTpox
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Co7ssFes6SicoBis7 / Bomuuit pozunn NaCl MeTonoM eneKTpoximivHOoi iMIenaHcHOT
CHEKTPOCKOITi1 Ta BU3HAYNTH TOBIINHY OKCHIHO/T1IPOKCHIHUX MIAPiB.

Marepianu Ta MeTOAUKA J0CTIIAKEHb

JocmimkeHo KOpo3iliHI BIACTHBOCTI aMOP(HOTO METaJeBOro CIDIaBy Ha OCHOBI
k00anbTy Co7ssFes6Si60Bi167 10 Ta micias 12-roguHHOrO BUTPUMYBaHHS B 3% BOIHOMY
pozunHi NaCl.

Kopoz3iro 3pazkiB AMC nocnijkyBajid MOTEHIIIOMETPUYHO y 3% BOAHOMY PO3YHHI
NaCl cTOcOBHO KaJOMEIEBOTO €JEeKTpPoja 3 4acoM BUTPHMYBaHHSA B po3umHi 12 Tox.
J1nst BOJIBTaMIIEpOMETPUYHHX JIOCITIIKEHh BUKOPHCTOBYBAJIM aMOP(hHUIL CILIaB y BUTIISII
CTpiYKM TOBIMHOIO 40 MKM, IIMPUHOIO 20 MM 3 IJIOMIEI0 KOHTAKTYIOUOi ITOBEpXHi 1 cM?,
JIOIIOMDKHUH €JIEKTPOJl — IUIATHHOBHM, IIBUAKICTH PO3ropTKH noteHmiany 20 mB/c. [lis
JOCTIKCHHST €JIEKTPOXIMIYHUX TPOIECiB po3unHeHHsS — HoHizamii AMC-enekTpomiB B
3% Boanomy poszunni NaCl ta 3% NaCl+2,5x103% KMnO4 BUKOPHCTOBYBAJIM CHCTEMY
Autolab. JlocmipkeHHS €MeKTPOXIMIYHHX BIIACTHBOCTEH OKCHIHUX MIApiB, YTBOPCHHUX
BHachinok nossipuzanii AMC — enektpona npu Ecor, TPOBOAMIM METOJOM €JIEKTPO-
ximignoi imMmenancHoi criekrpockomii (EIC) y wactorHOMy miamasowni Bim 10 k[ mo
0,1 Tu. PeampHy Ta ysSIBHY KOMIIOHEHTH IMIIEIAaHCHUX 3aJIe)KHOCTEH aHaNi3yBaJd 3a
JTIOTIOMOTOI0 TIporpaMHOTO 3abesmedeHHs Autolab. Ha mimcraBi ekcriepuMeHTaBHIX
JTAaHUX BH3HAYAJIM €KBiBAJICHTHI €JIEKTPUYHI CXEMH JOCITIKYBAaHIX KOPO3IMHUX CHCTEM.

Pe3yabTaTn n10ciigxeHb Ta 00roBOpeHHs

Bimomo [1, 2], mo mepsunaHa noBepxHSI AMC OKHCHIOETBCS JOKAIBHO 1 BHACIIIOK
3anypeHHst AMC Co7ssFesSisoBis7 B po3unn 3% NaCl Ha BCilf oBepxHi enekTpoaa
YTBOPIOETHCS TAKOXK HEOMHOpiAHA TiiBka. OnHA 3 HAWTOJIOBHIMKAX CTaAid PO3YMHEHHS
METaJIeBUX EJIEKTPOJIIB — MU(y3is 10 MeTaneBoi MOBEPXHI arpeCHUBHUX 10HIB, BHACIIIOK
goro ctBoproetsest [TEL nesroi cTpykrypu [3]. Ha puc. 1 300paxkeHo OTEeHITIOMepHYIHi
KPHBI 3aJIe)KHOCTEH IIOTEHIiany Ta CTpyMy oOKuCHeHHs AMC-enektpona Bif dvacy
BUTpUMYBaHHS B posumHi NaCl. I3 3anmexxHocti E(t) BHaHO, 0 B po3umMHI HaTpii
XJIOpHUIY BiIOyBaeThCs MOBLIbHA caMONAacWBallis TMOBEPXHI B 4aci, sSKa 3yMOBIIOE
3MIIICHHS CTPYMIB y TIO3UTHUBHHMA OiK, TOOTO 3MCHIIYEThCS KOHIICHTPAIlS Bill’€MHO
3apsIHKEHNX YaCTHHOK, 10 XapaKTepHO /IS CIUIaBiB y aMOp(HOMY CTaHi.
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Puc. 1. [ToteHniansui (a) Ta crpyMoBi (b) mrymu aMopHHUX eJIeKTPOAiB B 3 % BOIHOMY
poszumni NaCl (1) Ta 8 3% Bogromy pozunni NaCl + 2,5x102 % KMnOs (2).

Fig. 1. Potential (a) and current noise (b) of the amorphous electrodes in 3 % aqua solution
NaCl (1) and 3 % aqua solution NaCl + 2,5x1073 % KMnOs4 (2).
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Kanili mepmaHraHar NOJaeTbesl 10 €IEKTPOINITY, 1100 iHridyBatu moBepxHi AMC
3aBASKH CTBOPECHHIO IMIUTPHUX MAaCHBAIIHUX mIapiB. [linTBepakeHo, Mo JoJaBaHHA 10
pozunny NaCl xaniii mepMaHraHaTy 3yMOBIIIOE Pi3Ke 3MILIEHHS ITOTEHIiaTy B JI0JIaTHUH
0ix (ma 450 MB) (puc.l, a, kp. 2.), y IbOMy BHIIQAKY aMIUTITYyJa KOJIHBaHb CTPYMIiB
3aJIMIIA€THCS HE3MIHHOIO B IMACHBAIIMHUX IUTIBOK 3 PI3HUM CTyHEeHEM ae(eKTHOCTI.
Hasricts y 3% posunni NaCl 2,5x107° % KMnO4 npoBOKy€e TOOKUCHEHHS TTOBEPXHi
AMC-enexTpoa, OTKe, BiIOyBaeThCs J01aTKOBa nacuBais nosepxHi AMC y npucyT-
HOCTI HEOpraHivHOi KHCHEBMIiCHO] codi (puc. 1).

MeTooM IUMKIIIYHOI BOJETAMIEPOMETPIl BH3HAYEHO OCHOBHI XapaKTEPHUCTHKU
tionizanii AMC CorssFessSisoBis7 B 3% NaCl (puc. 2, tabn. 1). 3i 30iabpImeHHIM
KIJIBKOCTI IMKJIIB CKaHYBaHHS 30BHIIIHBOTO TOTeHIiaxy B miama3zoni —1300..—200 MB
MTOBEPXHS aKTUBYETHCS BHACHTIOK YOTO MOTEHIIIa]l KOPO3ii 3MIITy€eThCS B KAaTOAHUH OiK i
CTpyMH KOpO3ii HabyBaroTh 3HaueHHs 5,5x107° A/cm?, To6TO 3pocTaroTs Ha 2,1x1076 A/cm?.
3 Tabmumi | BUOHO, 10 HA KaTOAHIH T BA-kpuBoi 31 30UIBIIEHHAM KiTBKOCTI IIHKIIIB
CKaHyBaHHS MOTEHIlially B Mekax 3MiHU noTeHiany Ha 400 MB cTpymu 3MiHIOIOThCS
Bim 3,5x107° gno 1,5x10° A/cm®. JlinsHka macWBHOCTI aHomHoro mpomecy AE
3MeHIIyeThes Big 252 1o 130 MB, a cTpyMu 3HIKYIOTECA Big 8,5x107 10 2,0x107 A/em?.
Homatkn 2,5%107° % KMnOs mo posumny NaCl cnpustiots nomithil macusamii
eeKTpoa: Exop. 3MIILYETECS B aHOIMHMI GiK Ta ixop. HAOYBAIOTH 3HAUEHH TIOPsAKY 1076 A/em?,
Y Oumpm Big'€MHIM 00JacTi TOTEHIiaNiB BiIOYBAa€ThCA BIiTHOBICHHS OKHCHCHHUX
NPOIYKTiB, TOOTO 3axucT moBepxHi AMC-enekTpoja BiJHOBICHUMH IPOAYKTaMH,
HMOBIpHO 32 peaKIlisaiMu:

Fe(Co), + HoO = Fe(OH)4s + H' + n(Co™) + e
Fe(OH).as — Fe(OH)" +e
n(Co*) + H,0 — Co(OH)uus + H + e
Co(OH),4 — CoOOH + H" + e
CoOH" + H,0 — Co(OH),{ + H*
MnOy + 4H,0 + 3¢ — Mn(OH)44 + 40H-.

Tabnuys 1
Eaexrpoximiuni napamerpu po3unnennss AMC y 3% Bognomy po3unni NaCl
Tablel
Electrochemical parameters of the dissolution AMA in 3 % aqua solution NaCl
'Ecnrr. icorr, x10° AE* ass, i ass, x10° AE? ass, i ass,XIO-S
Poztms Huicn MB Alem? Bp pA/CM2 Mlp3 pA/CM2
1 810 3,6 200 3,5 252 8,5
3% NaCl 2 880 4,5 100 2,0 245 9,0
3 940 5,5 600 1,5 130 2,0
1 650 0,09 385 40,0 120 20,0
3% NaCl+2,5x10° % [T 639 0,5 370 200 | 220 30,0
KM 9 b b
n0 3 610 0,2 350 10,0 230 40,0
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Puc. 2. Tonspuzaniitai kpuBi AMC Co7s,sFes6Si6,0B16,7 1, 2, 3 — B 3 % po3uuni NaCl (1-3 mukin);
4,5 -8B 3 % Boanomy pozuuni NaCl +2,5x107 % KMnOs;
6, 7 — micnst 12 rox ButpuMyBaHHs B 3 % pozunni NaCl (1, 2 nuxim).

Fig. 2. Polarization curves AMA Co7s,sFes,6Si6,0B16,7: 1, 2, 3 —in 3 % aqua solution NaCl
(1-3 cycles); 4, 5 —in 3 % aqua solution NaCl +2,5x10- % KMnOs;
6, 7 — after 12 h immertion in 3 % aqua solution NaCl (1, 2 cycles).

MeTomoM eNeKTPOHHOI CKaHyI0401 MIKPOCKOMIT JOCIIIPKEHO MOP(]OIIOTito Ta BU3HA-
YEeHO TOBILIMHY ITOKPUTH YTBOPEHHUX IIijl Yac CKaHyBaHHs MoTeHLiany B Mexax —1300..—
200 MB B 3% BomHOMY po3unHi NaCl, a Takox y npucyTtHocTi nogarka KMnOs. 3 puc. 3
BUJIHO, II0 y BCIX BUIAJKaX [MOBEPXHs BKPUTA OKCHIHUMHU Iiapamu. OJHaK MOPHUCTICTh
UX OKCHIB pi3Ha, TOMY BHUXiJ i0OHIB y pPO3YMH NPH AOCIIIKYBAHUX ITOTCHITIANaX
3MIHIOETHCS. KpiM TOro, 3MIHIOETBCS CKIIa]] TOBEPXHI Ta TOBILIMHA ILTIBOK.

Puc. 3. SEM mikpodororpadii okcunoanoi nosepxai AMC Co7s sFes6Sis,0B16,78 3 % NaCl
npu notenuiani —550MB (a), —290 mMB (b) Ta B 3% NaCl + 2,5x10- % KMnO4 npu —550 MB (¢).

Fig. 3. SEM micrographs of AMA Coz7ssFes6Sic0B16,71n 3 % NaCl at potential -550mV (a),
—290 mV (b) and in 3% NaCl + 2,5x107 % KMnO4 at -550 mV (c).
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IMmenancHI XapaKTepHCTHKU TepeHocy 3apsany Ha Mexi AMC / mocmimkyBaHHNA
PO3YMH BH3HAYCHO IMpH TMOTeHIianax macuBamii —550 Ta mepemacuamii —290 MB, ski
BHU3HA4YEHI 3 BONbTaMIlepHHX KpuBuX. Ha pmc. 4 300paxeni bome-kpmi AMC
Co7s,sFes 6Si60Bi6,7,30aTI B 3 % po3unni NaCl (kpusi 1, 3), micist 12-roquHHOTO BUTPH-
MyBaHHs cruiaBy B 3% posuuni NaCl (xpusi 1°, 3") Ta B 3 % posuuni NaCl+ 2,5x1072 %
KMnOy (xpuBi 2, 4) npu notenmianax —290 ta —550 mB, BiamoBimno. Ha mincrasi
ollep>KaHMX Pe3yiIbTaTiB MmigiOpaHa MozenbHA eKBiBaJleHTHA cxeMa i cuctemu AMC /
3% po3umH NaCl, 3a T0MOMOror0 KOMIT'FOTEpPHOTo 3abe3medeHHs npwiaay Autolab®
(moxubka 3,2x1072 %). Cxema micTuth omip poszuuny Rs, omip mepenocy 3apsay R Ta
emuicts [TEI (Cq) Ha mexxi AMC / 3% pozunn NaCl (puc. 5, a). AMC nonsipuzoBaHi
npu moteHmiani —290 MB MaroTh HU3BKHIA OMip y Mpolecax MEepeHocy 3apsmy Ha Mexi
AMC / 3% pozunn NaCl. Ilicnst 12-romuaHoro ButpumyBanHs AMC-enektponiB y 3%
pozunni NaCl omip He 3miHIOETBCS (pHc. 4, a, kpuBi 1 Ta 1') i enexTpon € cTifikuM y
nianasoni wactor ~10° ', mo BigoOpaxkaeThcs Ha 3MiHI 3HaueHb (PA30BOro Kyra .
Omnip AMC-enexrpona B pobodomy po3unti 3 gomatkamu KMnO4 HaOyBae 1mie HIKIUX
3Hauenb Re=11,2 Om/cm?, Bigmosigro 3pocTae Ha mopsaok emuicts [EL Ta cTanHoBUTS
9,93x107 ®/cm>.
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Puc. 4. bone-xpuBi Co7s sFea6Si6,0B16,7 30sTI B 3 % po3uuni NaCl (kpusi 1, 3), micis 12-
TOIMHHOTO BUTpUMYBaHHs B 3% pozunni NaCl (kpusi 1', 3') Ta B 3 % pozunni NaCl + 2,5x107 %
KMnOs4 (xpuBi 2, 4) npu notenmianax —290 MB (1, 1', 2) ta =550 MB (3, 3', 4).

Fig. 4. Bode curves of Co7ssFe4,6Si6,0B16,7 fixed in 3 % aqua solution NaCl (curves 1, 3),
after12 h immersion in 3 % aqua solution NaCl (curves 1', 3') and in 3 % aqua solution NaCl +
2,5%x1073 % KMnOj4 (curves 2, 4) at potentials —290 mV (1, 1', 2) and —-550 mV (3, 3', 4).

Omxe, nomspusaris enekrpona CozssFesSisoBie,7 Mpu moTeHIiani nepenacusarii —
290 MB He cnpusie YTBOPEHHIO CTIMKHMX 3aXHMCHUX IIAapiB Ha MEXIi eJeKTPoA / PO3UHH, a
HAaBIIaKH, EJIEKTPOJ] aAKTUBYETHCS, 1110 BUIHO 3 pe3yJIbTaTiB TalI. 2.

Honspuzanis AMC-enexTpoaiB fo Ta micis 12-roquHAOT KOpo3ii, a TAKoX y MPHUCYT-
Hocri 2,5%x107 % KMnO4 npu E = —550 MB cripusic popMyBaHHIO MACHBYHOUHMX ILTIBOK
3 BHCOKHM CTYIICHEM PO3BHHYTOCTi. BpaxoByrounm ekcrepuMeHTalbHI AaHi, migidpaHo
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EKBIBAJICHTHY CXeMYy, sIKa Mojentoe j1Ba npouecu: Gopmysanns I1EL na mexi AMC /
PO3UYMH Ta eNeKTPOXIMIYHY PEaKIlifo Ha MeXKi ITACUBYIOUHH map / po3dnH.
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Puc. 5. EkBiBaJICHTHI CXeMH, 1110 BiMOBIAaI0ThH KPUBHM Ha pHC. 4:
cxema a — kpusi 1, 1°, 2; cxema b — kpusi 3, 3°, 4.

Fig. 5. Equivalent circuit for plots in figure 4:
circuit a — curves 1, 1°, 2; circuit b — curves 3, 3°, 4.

Tabnuys 2
Imnenancui xapakrepuctuku cucteMu AMC CorssFeq6Sis0B16,7/ 3 % po3uun NaCl
npu norexuiajai noaspusanii —290 mB (cxema a)
Table 2

Impedance data obtained for system AMA Co7s5Feq6Si60B16.7/ 3% aqua solution NaCl
at the polarization potential -290 mV (circuit a)

AMC Rs, Rei, Cax1073, R Tloxu6ka, dcoo,
Co7s,5Fe4,6516,0B16,7 Om OM D/cm? n f % HM
JI0 KOpO3ii 1,02 17,3 6,725 0,987 | 3,36 | 3,50x1073 17,0
Ilicns 12 rog, 0,61 17,6 5,663 0,951 | 2,83 | 6,75x1073 20,2
NaCl+KMnOs4 0,79 11,2 9,937 0,969 | 4,97 | 7,12x1073 11,5

Rs-omip po3unny; Re: — ormip niepenocy 3apsiny; Ca — €eMHICTh MOBIHHOTO 3aXKMCHOTO MIapy;
1 — TOKa3HUK CTYIEHS, SIKHH BU3HAYa€ XapaKTep YaCTOTHOI 3aJIeKHOCTI.

ITpouecu nepenocy 3apsity Ha Mexi yTBopeHni nacuByrounii map / 3% pozunn NaCl
(puc. 5, b) omucyrotbes eneMeHTaMHu Coxred T2 Roxired, 8 AMC (CaMOYMHHOCTBOPEHHIA
nacuByounit map) / 3% pozunH NaCl — Cq Ta Rer. 3 pesynbraTiB Tabn. 3 BHIHO, IO
Meka Mixk AMC-enekTpoIoM (CaMOYMHHOCTBOPCHUH MAaCUBYFOUHIA T1ap) Ta 3% pO3YUHOM
NaCl xapakTepu3yeTbcss BUCOKHMMH 3HAYCHHSMH OINOPY MEPEeHOCY 3apsay Ta MajluMu
3HaueHHsMu emHocTi [TEI. 12-roxgunaHa kopo3ist B 3% pozunni NaCl 3MiHIOE eleKTpryHi
mapaMeTpyd MOJEIIOBAHUX MEX 1 NMPUBOJUTH 0 YTBOPEHHS IOPHUCTHX IMOBEPXHEBUX
mokpuBiB 3 Ry = 2,183, JlomaTku kaiiii mepMaHTraHaTy J0 PO3YHHY CICKTPOJIITY TOOKUC-
HIOIOTH TIOBepxHI0O AMC-enekTpoaa # yTBOPIOIOTh IMOPUCTI OKCHAX, Y I[OMY BHITAIKy
3MEHIIYEThCS 3HaueHHS Ry Ha Mexi AMC (caMOYMHHOCTBOPEHHI MACHBYIOYHH 1mIap) /
3% posuna NaCl mo 141 Ow, BigmoBigHo 3HaueHHA Cgqi € HaWBUIINM 1 CTAaHOBHUTH
6,444x107 ®/cM?, 110 OB’ SA3aHO 3 MPUPOIOI0 CTBOPEHOrO IIijl Yac MONSAPU3ALIil IpH —
550 mMB macuByrodoro mapy. OCKUTBKH B CKJIaJl MOKPHUTTIB, MO (OpMyIOThCS B Tporieci
nossipusanii AMC-enekTposa, BXOAATh He TUIBKU CIONYKH OCHOBHOTO Mmetaimy AMC-
€JIeKTPO/Ia, a ¥ CIIONYKH JISTYIOUNX eJIeMeHTIB Ta MaHraHy, To Tpeba BpaxOBYBaTH iXHIO
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CTIHKICTb Yy Kopo3i171H0 aKTHBHOMY CEepEeZIOBHILI 1 BIUTMB HA 3aXKCHI BIIACTUBOCTI MOKPUTTIB
[4-6]. Sk miaTBEpmKYE BUI IMIETAHCHUX CIIEKTPIB, naCHBy}om CTPYKTYpH, CPOPMOBaHi
Ha JIETOBaHUX CIUIaBaX, HalOUIbIIE 3MIHIOIOTHCS B eJ‘IeKTpOJ'IlTl 3rigHO 3 TaHUMH TaoJI.
3, y XJIOpHIHHMX CEpEIOBHINAX MOBEPXHEBI MIAPH, IIO MICTATH CHOIYKH MapraHIo, €
HENUIbHUMHU Ta MaloTh po3BHHYTHH penbed [7—10], po3paxoBaHe 3HaYCHHS PO3BUHY-
TOCTI TTIOBEPXHi cTaHOBUTH 52,44. OnHAK, BUIIIE ONHCaHI BOITAMIPOMETPIYHI TapaMeTpr
PO3YHMHEHHS, CBIiT4aTh Mpo Te, mo foaatku KMnO, mosinmryroTh aHTUKOPO3ilHI Xapak-
tepuctukd AMC-enexTpona, a HU3bKI IMIEOAHCHI XapaKTePUCTHKH IMOB’s3aHI 3
0araTonrapoBol0 CTPYKTYpOIO TOBEPXHEBHX CroiyK. L{i macuByrodyi MOKpHUTTS CKiana-
FOTBCS 3 TOHKOTO Ta KOMIAKTHOTO BHYTPILTHBOTO APy, OLTBII HOPUCTOTO 30BHIIIHHOTO
mapy (puc. 3,¢). Tomy Taka 3MiHa IMIIETAHCHUX XapaKTEPUCTHK, OYEBHIIHO, MIOB’sI3aHa 3
MPUPOJIOI0 Ta TOBIIMHOKIO (d) TMacWBYIOUMX IIapiB. 3a pe3yibTaTaMH iMITEIaHCHUX
JIOCITI/PKEHb pO3paxOBaHO TOBLIMHY MEXIi TepeHeceHHs 3apsny d 3a piBHAHHIM Cq =
geo(S/d), me S =1 em?, € = 12,9 (mienexkTpuyHa NMPOHUKHICTH OKcuay Kobamsty (II) [11—
14]), g = 8,854-107'* ®/cm (BakyyMmHa JieNleKTpMYHA KOHCTAaHTa), PE3yJbTaTH AKUX
HaBeIEHO B TA0II. 3.

Tabauys 3

ImnenancHi xapakrepucTuku cucteMd AMC CorssFeqSisoBi67/ 3 % po3unn NaCl
npu noreHuiaai noaspusaunii —550 mB (cxema b)

Table 3
Impedance data obtained for system AMA Co7s5Feq6Si60B16.7/ 3% aqua solution NaCl
at the polarization potential -550 mV (circuit b)

AMC Jlo xopos3ii icns 12 rox NaCIl+KMnO4
Rs, OM 0,750 0,677 0,847
Ret, OM 1593 786 141
Caix10%, d/cm? 0,259 0,842 6,444
ni 0,910 0,738 0,836
R{! 0,1294 0,374 3,115
dai, HM 4,41 1,36 17,7
Rox/red, OMm 744 28 64
Coxiredx 105, d/cm? 0,669 4,370 104,9
n2 0,892 0,998 0,999
R{ 0,231 2,183 52,44
dcoo, HM 1,71 26,1 109.,0
IMoxu6bka, % 8,50x10? 2.25%x10* 3,20x102

Ry— pO3BHHYTICTh OBEPXHI HA YyTBOPEHHUX MEKaX.

BucHoBku

MerogamMu eTEeHIIOMETPIl Ta UKIIYHOI BOJIBTaAMIIEPOMETPIi JOCIIIKEHO KOPO3iiHi
nporecu Ha Mexxi AMC-enekrpon / 3% Bomamii pozurH NaCl. 3’scoBaHo, O JOJATKH
2,5%1073 % KMnO4 1o posuuny NaCl crnpusioTs NOMITHIN macuBallii €e1eKTpoja, mpo
IO CBIOUUTH 3MIIIEHHS Eyop. B aHOAHUH OiK Ta ixop. HAOYBAIOTH 3HAYECHB IOPSAKY 10°¢
Alem?.

MeTomoM eleKTPOXIMIUHOI IMIIEaHCHOI CHEKTPOCKOIIl TOCTIIKEHO IMOBEPXHEBI
3axucHi mapu Ha AMC-enekTpo/Ii, yTBOpeHi B MPoIIeci MoJsipu3allii npy MoTeHmianax —
290 ta =550 MB y 3 % BomHOMY po3umHi NaCl 10 i micis monepeaHporo 12-roguHHOTOo
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BUTPUMYBaHHS 3pa3Ka y LIbOMY CEpeJIOBHILi, a TakoX B 3% po3unHi NaCl 3 nogarkom
2,5%107 % KMnO4. Ha migcraBi omepskannx pe3ynbTaTis migibpani MOIENbHI €KBiBa-
JICHTHI enekTpuuHi cxemu st cucteMu AMC (caMOYMHHOCTBOPEHWIl MacCHBYIOUMIA
map) / 3% pozunn NaCl. IlinTBepmkeHo, mo npu noreHuiani —550 MB exBiBanzeHTHa
cXeMa OXOIUTIOE OITip OKUCHO-BIIHOBHOI peakliii Ta eMHICTh MacHBYIOUOTo mapy. Huzbki
IMIIETaHCHI TTapaMeTpH 3a YMOBH KOpPO3IHHOTO 3aXHCTy IOB’s3aHi 3 0araromapoBOiO
CTPYKTYPOIO TIOBEPXHEBOTO WIApYy, SKWH CKIaJa€Tbcss 3 TOHKOTO 1 KOMIIAKTHOT'O
BHYTPIIIHBOTO MIapy Ta OUIBII MOPHCTOrO 30BHIMIHBOTO INApy, MO IiATBEPIHKEHO
pe3yibTaTaMu CKaHYI0YO01 eJICKTPOHHOT MIKPOCKOII.
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SUMMARY

Lidiya BOICHYSHYN, Mariya LOPACHAK, Bogdan KOTUR,
Oksana HERTSYK, Tetyana BODNAR

INVESTIGATION OF THE INTERFACE BETWEEN THE AMORPHOUS ELECTRODE
Co7ssFes6SisoBis.7 | AQUA SOLUTION NaCl BY ELECTROCHEMICAL IMPEDANCE
SPECTROSCOPY

Ivan Franko National University of Lviv,
Kyryla i Mefodiya St., 6, 79005 Lviv, Ukraine
e-mail: lidiya.boichyshyn@Inu.edu.ua

Amorphous metal alloys (AMA) based on cobalt are promising materials with near-zero magnetostriction. In
recent years, AMA have been used as sensors and biomaterials for the internal transport of drugs, mainly for
oncological diseases. Therefore, it is necessary to investigate in detail the processes of their dissolution and
passivation in aggressive environments, in particular, in a 3% aqueous solution of NaCl, in which the solubility
of oxygen is the greatest.

It is necessary to build up a homogeneous oxide-hydroxide film on AMC, which would be a substrate for
organic immobilizers of medical preparations. In aggressive environments, these alloys are subject to corrosion
due to loose and defective protective layers formed on their surface. The purpose of the work was to study the
phase separation boundary of amorphous electrode CosssFessSisoBis7/NaCl aqueous solution by
electrochemical impedance spectroscopy and determine the thickness of oxide/hydroxide layers.

By the potentiometric and cyclic voltametry methods the corrosive processes of the amorphous metallic alloys
Co7s5Feq6S160B1s7 / 3% aqua solution NaCl interface has been investigated. It is shown that contribute
appreciable passivation and 2.5x10 % KMnO, addition to the 3% aqua solution NaCl promote the significant
passivation of electrode what is marked by Ee,y. shift to anodic side and ico. shows the about 10”7 A/cm? value.

The surface protective layers on AMA-electrode, formed during polarization processes at —290 and —550 mV
potentials in 3% aqua solution NaCl before and after 12 hours preimmersion in this solution as well as in this
solution with 2.5x107 % KMnOy addition were studied by means of electrochemical impedance spectroscopy
method. The model equivalent electric circuits for AMA (passivity layer) / 3% aqua solution NaCl system were
fitted. It is shown, that at =550 mV potential the equivalent electric circuits consist of the ox/red reaction
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resistance and oxide layer capacitance. The low impedance parameters at corrosive protection condition
relating with multiplayer surface structure, which consists thin and compact inside layer and more porous

outside one, are confirmed by SEM results.

Keywords: amorphous metallic alloys, corrosion, electrochemical impedance spectroscopy.
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