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flo"nraBeIIb Bepouilcu BoloAtIMtIpinu u

<<ElexrpoxinriqHe QopnayBaHHrr ra BJIacrlrBocri e"nenrpoAHI{x Marepia.rrin Ha

ocuoni Mno2>), ilpeAcraBJreHy Ha s4o6yrrf, HayKoBofo cry[eH fl, KaHI.UI.ara

, xir,riqunx HayK 3a cneqiarssicrro 02.00.05 - eneKrpoxinaiq

1. Anrya"rlusicrb reMlr po6orv ra ii sntqsoK 3 HayKoBla,n,a'vr rlporpaMaMpl

facepraqifiua po6ora B.B.llolraBer{b Br4KoHaHa B o6lacri elerrpoxilaii, frKa

3e's3aHa 3 cyr{acHvrMu reHAeHuisruu ra 3alaqawvr crBopeHHfl raralirurrHo-
aKrr4BHr4x oKcLrilHHX KoMno3uuiftnnx uorpnrrin is sap.abrvrMvr BrIacrHBocr{MH. B

ocraHH€ recflTvrpivux aKTHBHo p03BI,IBaerbcfl eneKTpoxirrais ynbrparoHKLIX

oKcr4AHux nl inoK, rerepocrpyKTyp, JIoKarIbHo crpyKTypoB aHvrx noBepxoHb.

OAuanr is raxux Marepianin e MaHfan (IV) oKcHA ra KoMrIo3HrHi rvrarepiawr

Ha fioro ocuoni, sxi 3HaxoArrrb rxupoKe BI4ItopI4craHHtI B cylepKoHAeHcaropax,

cyr{acHnx A}riepenax eneKTpuquoi eueprii, eJleKrpoxirvriuHl4x ceHcopax, B sxocri
en eKrpo K araJl is arop i n.

CrnopeHHs Hoeiruix Br4coKoe$exruBHr4x eneKrpoKararliru.IHlax uoxparrin
Ha Sasi MaHraH (IV) oKcr4Ay He MoxrJrr,IBo 6es posyvriHHt 3aKoHorraipHocrefi ix
erreKTpoocaAlKeHHfl. Eeg ur4x 3HaHb He MoxrIHBo npoBeAeHHtI KepoBaHofo cHHTe3y

en e KTp o K araJl is arop i B c 3 aA aHvrMu BrI acraB o crtIMI4 .

HessaNaroLru Ha re, rqo lioKcprA MaHraHy e AocHTb siAoN,IHM Marepianou, Hd

renepiurHifi r{ac loci HeMae naAifisux niAonaocrefi uloAo nrexasi3My
rr 2+ lr /-\

eneKrpooKHcHeHHfl Mn-' Ao MnOz Ta npHpoApl rpoqecie, rri npl4BoAsrb Ao notBl4

y rt nu4i oca4y MnO2 cronyK M^'*, u1o syrreBo ycKnaAHrce noruyKoei poSorl4 no

arBopeHHro Br4conoecpexrnBHux cl4creM Ha ocHoei MaHraH (IV) oKcHAy. Jo*yal

pospodxa HayKoBo o6rpyuroBaHux 3aaar, KepyBaHHtI rpoqecoM Mn'- ---+

Mn3*/Mno* i na qifi ocuoni - srcicnwM Ta xinucicHl4M cKnaAoM oKl4cuoi nniBKI4, e

aKTyanbHoro 3aAar{ero. Kpirvr roro, BpaxoBylor{I4 Te, Iqo y npol]eci excnlyarauil
oKcr{AHux nlinoK Ha ocnoei MnO2 cniesiaHorxeHH{ cronyK Mn3*/Mno* B uux niA

Aiero pi:urax Sarcropin Moxe sNaiHroe arr4cb, aKryanbHoro e raKox pospodxa

cnoco6ie cra6inisaqii ix xinai.{Horo cKnaAy.

B Ar4cepraqifiuifi poSori eugua.reHi repMoAuHaviqui rfapavrerpl4 oKI4cHo-

eiAHonFr vrx evreretvr, xri urnrnurorb npu aHoAHoMy oKl4csesui clonyK fioHie Mn2*.

Ha ix 6asi o6rpyuroBaHo cyKynHicrr uexauis\aie ilpoqecy yrBopeHHt oxcnAie

MaHraHy MnO* ra yMoBr4 ik peanisauil. lloqcueHo npnpoAy cneqer$iquoro
xapaKrepy aHoAHr4x rronflpu:arlifiuzx 3aJle)KHocrefi B nepxnoparHl4x r'a
cynr$arHnx po3qr,rHax corefi Mn2* ttotBoro Ha nonepxHi eneKTpoAa aKrHBHoro

oKr4cHHKa .O- suacriAoK lracoqiauii .OH pa4uxalin B odlacri nosHrI'IBHHX

sapn4in uonepxui. BcrasoBrreHo, rqo B ar{erarHvrx ra aKpHrIarHI4x eneKTpolirax
peali:yerbcfl Jrr4rrre vrexasi3M oAHoerIeKTpoHHoro oKHcHeHHfl KoMnrlexcie Mn2* :



noAaJrbrrrr4N{ Ar4crrponopqioHyBaHHflM rrpoAyKTy. OrpranaHa rirrtxicHa 3aJIextuicrr,

IlIo xapaKTepr43ye Brrnus nrvricry cronyK Mn'* s uisui MnOx H& iJ xaralirr'r'lHy

aKTHBHicrr B peaKqii or<ucHeHHs rJIloI(o3H,3 eKcrpeMyMoM rIpH x:1,895.

Taxuu rrr4HoM, Ar4ceprarlifiHa poSora B.B.llolraBellb, ulo npHcBtIr-IeHa

Br4rBJreHHro B3aeMosn'xsrcy vriN yMoBaMH oAepxaHHrI KoMno3raqifiuoro oltcuAHofo

[or(pr4TTs, fioro Si:raxo-xinaiqH r4Mvr ra eneKTpoxinriqsvruvr BrlacrlaBocrsMl4 ra
po:po6rri Fra qifi ocuosi onrr4MaJrbHr4x nepcreKTplBHax eneKTpoxirui'IHr4x cvereM,

Mae HayKoBrafr isrepec i 6e:neperlHo e aKryailbHoro.

Po6ora Br4KoHaHa B paMKax 4epNSroAXerHI4x HayKoBo-AocniAnrzx reM

MinicrepcrBa ocsiru i uayxn Yxpainra: <@iguKo-xinri'{F{i npoqecu B

HaHocrpyKrypoBaHnx eneKrpoxinaiqHrzx cacreMax)) (2009-2011 PP,, Nq

0109U000125), <<llonixgepHi xnacrepu y rrpouecax eneKrpoKpl4cranisauii

uerarin. Craaii :apogxeHHf, ra po3BI4rKy) (2012-2014 pp., J\b 0112U000185 ),
<PogBraron reoperr4rrHr4x ocHoB ynpaBnisus trpoqec aMV eneKrpoxiviqnoro
BuAiresHs MeraJrooprauiuHprx HaHoposnripurzx xracrepin ra trarepianie Ha ix
ocHoei)> (2016-2018 pp., Js 0116U0033 42), uo e AoAaTKoBHM ni4rnepAxeHHnna iT

ar{ryanruocri.

2. Crynius o6rpyurosaHocri HaynoBrlx noJIolKeHb, eHcHosltis i

peKoMeH4aUifir BHKJIaAeHHx y Arlcepraqii, ixAocronipuicrs.

BAale iloeAHaHHf, aBTopoM cyr{acHHX eKclepHMeHTarIbHpIX naeroAis

(reauroeo-xivrir{He MoAen}oBaHH.f,, BoJrbraMnepoMerpix 3 linifiHoro po3roprKolo

noreHl{taily, crarlloHapHa TA iueepci irua BOIIbTaMI]epoMeTplf ,

xpoHonoreHuiovrerpir, cKaHyroqa eneKTpoHHa nrixpocxonil, peHTreuincrxa

creKTpocxonis, Aepr4BarorpaSio, roulo) Ao3BonI4rIo orpl4Marl4 AocrarHro

xilrxic6 ilaHr4x Arrfl AocrfHeHHfl rrocraBnesoi MerI4, AocroBipHicrl flKpIX He

BHKJrr4Kae cyvruiny, He3Baxarc.{ia Ha cKnaAHicrr o5'exris locliAxeHHfl. Tax,

Ha[pr4r( lrzil,t 3a AonoMororo BAanoro rroeAHaHHfl KBaHroeo-xiiv'{Hl4x po3paxyHrcin

Ta eneKTpoxiNai.{Hux nurvripin B uoeAsaHsi 3 Sisr,ruHvrlr^vr MeroAaMH locrrilxeHb
Syno 3arponoHoBaHo NdexanisNa SoptyBaHH{ noxpnrrin Ha 6asi MnO* B

cynISaTHI4X, aUeTaTHI4X ra aKpI4IIaTHI4X cepeAoBHII{aX.

Hayxoni nonox(eHHq i eHcHoBKI4, c$opnryJlboBaHi y Al4cepralrii,

oSrpynroeaHi y rroBHifi nripi ra niArBepA)r(eHi pesyJlbraraMu eKcilepHMeHraJIbHHX

AocriArxeHb,

3, HayKoBa HoBH3Ha.

fo pesynbrarin, rxi xapaKTepr43yrorbcfl 6e:nepellHoro HayKoBoIo HoBH3Hoto, .

cnia eiAuecrn:

- Bnepue nugHaqeHi repMoAHnaN{iqui napaMerpLl

cl4creM, xxi BHHI,IKalorb tIpH aHoAHoMy oxucuegHi cnonyK
oKI4cHo-eiAHoeHI4x

fioHie Mn2*. Ha uifi



ocHoBi oSrpyHroBaHo cyKynHicm uexauisNaie rlpoqecy Mn'* -- MnO* r& yMoBI4

ix peanigaqii.

- lloscHeHo rpr4poAy cnequsiqsoro xapaKrepy aHoAHHX noJlflpl4gauifiFllax

3aJrelr{Hocrefi B nepxnoparH vrx ra cynsSarHI,IX po3r{I4Hax coJlefi Mn'- ilotlBoro Ha

nonepxui eneKTpoAa ar(THBHoro oKr4cHr4Ka auiou-p arvrKany oKcl4reHy 'O-
unu.niaor{ Ar,rcoqiaqii paAr4Karis .OH s odracri nogHrHBHI4x sapn4ie nonepxHi.

- BcrauoBrreHo, uo B arlerarHr4x ra aKpr4JrarHHX eneKTpolirax peanisyerbctl

Jrr4rxe MexaHisN,{ oAHoeneKTpoHHofo oKHcHeHHq KoMrlrexcis Mn2* 3 iloAanb[II'IM

A?Icrponopui oHyBaHHfl M npoAlxrY.

- Orpr,rMaHa xilsxicHa 3aneNuicrr, rlo xapaKTepI43ye BnJII4B nrraicry cnonyK
' i+ . .rir /\lvln- B 11rlBr{i MnO* na iT xaralirlrqHy aKTr4BHlcrb B peaKull oKI4cHeHHs rrlroKo3l4,

3 el(crpeMyMoM npl4 x:1,895

O4epNaHi B po6ori pe3ynbrarvr Marorb raKox i saNrvrBe rpal{THtlgq

3.fr,aygJ.H,fl. Oco6rrr4Bo crril siAgHaqvrrvr, uo B poSori 3alrponoHoBaHo rexHolorirc

orpr,rMaHHr ruinrul.rx Br,rcoKocrifixux nrieoK MnO* Ha nonepxHi crali is

ar(pgnarHoro eneKTponiry 3 Mo)KJrHnicrro perynloBaHHtI cuieeilHorIeHHtI

14ngff )/Mn(IV) n noxpurri. t{r rexHoJroris peali:oBaHa npl4 BuforoerenHi

eneKrpolie Fe/MnOx AJrfl xorrtie npsMoro uarpiBy rennosocin s\aiHHpIM crpyMoM.

Taxoxt B poSori 3anpo[oHoBaHo HoeirHro MeroAI4Ky eKcl]pec-oqiHxt't

raralirnqrroi aKTr4BHocri nrieoK MnO* B peaKqisx g nepeHocoM oKcl4reHy.

4. flosHora Br,rKJraAy ocHoBHux pe3yJrbrarin Al,Iceprauii B HayI(oBIrx

tpaxonr,rx BI{AaHHflx.

3a reMoro Agcepraqii onydniKoBaHo 2l HayKoBa npaus, y roMy qucli 5

qarefi B cneqianigosaHrax $axonux B:a1laHlflx Vxpainra, 1 crarrs y nuAaHHi

iHoseNauoi 4epx aaa ra 1 cranx y sdipHuKy HayKoBpIX npaub (Cyqacui npodleull

eneKrpoxirurii: ocnira, HayKa, nupoSnlrr{rBo)). Bci ocHoBHi noloxeHHtl AHceprallii

noonor nriporo niaodpaxeui B onySniKoBaHl4x 3a yqacrro aBropa po6orax.
pe:ynr rarvr poSora npofiurnr,r AocrarHro anpoSaqirc Ha HayKoBHX xonSepeHrrisx

pisuoro pieHx.

3ararr suit o6csr poSorra cKnaAae 147 cropiuxu, poSora nricrnrr 41 pI4cyHoI(

ra 25 ra6luqt, cKnaAaerbctr si Bcryrly, lireparypHoro ofnflAy, rpbox

eKcnepr4MeHTaJrbHr,rx pos4irie, Br4cHoBxin, nepelir<y BHKopHcraHHX Axepen, ulo

naicrurr 135 nafiMeHyBaHb, rpbox AoAarxin Ha 8 cropiHKax.

AnropeQepar Ar4ceprarlii e iAeuru.{HHM 3a ceoiNa glaicroNa Ao ocHoBHI4x

noroxeHb Ar4ceprauii. Teua poSorz eiAnoeilae cneqianrsocri 02.00.05

eneKrpoxil,ris.



3aynaxeHHrI Ao sN{icry Alrceprauii

1. B po6ori 3a[ponoHoBaHo lrexasi3Ml4 yrBopeHHt MnU* 3a yrlacr]o

o4uopiAHHX aKBaKoMrrrreKcin, cylrdloar<naKoMrlJlexcie, al{erarHl4x ra aKpHrIarHHX

MnO*B po6ori 3arponoHoBaHo uexasi3Ml4

aKBaKoMnreKcis MaHraHy. Ane ig po6oru He 3po3yMilto, HanpI4I( It&D, AntI

cynrsarHoro eneKTpoliry, qv MaHraH 3HaxoAvrrbcfl, B crlaAi rilrxn
cynrsoar(BaKovnlexcin, a5o B pos.ruHi e raKolI( oenopilHi aI(BaI(oMnrleKcLI

MaHfaHy. .flrulo icuye pinuon ara, To B sKoMy cnieeilHolrleHHi gF{axoAflrbcfl IIi

$oprrnra B peanbHoMy po3tIHHl.

2. Ha puc. 4.1 AncepraHr onucye xapaKrep BonbraMrepuoi garelKHocri npu
pH 1,0 (xpuea 1) nx <pisxufi BHKHA aHoAHoro crpyMy)). fali firc: <B soHi Marloro

BrrnHBy ara$ysii,mvx oSnrexeHb npu pH1,0 (prac .4.3, KpnBa 1) uaxnn raQeneBcsxoi

3arrelKHocri craHoBurb 0,007 B, & ilpl4 pH4,0 3pocrae Ao 0,1 B (puc.4.3, xpuea2),
roSro B oSox Br4naAKax eiH He niAuonilae eneKrpoxirraiqHoMy KoHrponrc

ursraAxocri aHoAHoi pear<qii.> Anrop, cxopiru 3a Bce, He AocHTb KopeKrHo

po3paxyBaB ra$enesufi Haxr4Jr npu pH 1,0, .axzir, tta rraifi nornflA, craHoBarb 100-

130 naB. B raxoMy pasi ninriryroqorc craAiero e nepeHoc neptuoro eJleKrpoHy ilpl4

po3pflAi iuorexyilvr HzO 3 yrBopeHHsM Ha rloBepxui parvKarie 'O- a6o 'OH.

3. B po6ori Ha cropiuqi 87 AoBoAlrrbcfl Mo)KJII4nicru oKI4cHeHHn Mn(II)
roBepxHeBr4Mr4 patrvrKarraMr.O- a6o .OH B 3arle)Kuocri eiA noreurliany enel(rpoAY

B nopinHssui 3 roreHrrialonr HynboBofo 3apflAy. Arre B poSori He rpoBeAeHo

nunniproBaHHt nH3 a5o ilocuraHb Ha lireparypy.

4. Bci rroreHrlioAuuanai.{ui 3aJrexHocri npI4BeAeHo Ha roBepxui illaruHoBoro
ener(rpoAy. Ha ocHoei ixntoro auarri:y AHcepraHT podnrs BI4cHoBI<H npo

naexaui3Mr4 yrBopeHHfl MnO*. Are raxvfr eKcnepl4MeHr nill:epKaJlloe
3aKoHovipuocri yreopeHHrr ynbrparoHl{Hx nrieoK MnO*. B Anceprauii He Aocl4rb
qirxo aKrreHroBaHo Ha :6epeNenHi IIHX 3al{oHonnipHocrefi npn noAanbrloMy

Qoprr,rynaHHi ocaAy B)I(e Ha roBepxui MnO*.
5. Ha cropiuui 105: <Ans Br4flBJreHHfl cneqzcpixa cKnaAy eneKrporiru'{HlIx

nrieoK MnOx rvrra rpoBenu ix AepnBarorpa$iqse locnitxeHHfl (puc.S.4))), ane B

rexcri Aucepraqii HaBeAeHo Bcboro oAHy Aepl4BarorpaMy Anfl MnO*, Iqo

orpuMaHo is erexrponiry cKnaAy 0,lM Mn(Ac)2, lM (NaAc+HAc), pH 5,0 nprz

reMneparypi B0'C.
6. Ha cropiHqi 108 nopienrorcrtcs ulilrHosri'crpyMy Ha pisul4x Marepianax

(ptac. 5.3.). Ale is reKery Aprceprarlii He 3po3yMito, sK Syno po3paxoBaHo

utirrrsocri crpyMy , 6o He npnnegeui eKcnepl4MeHTaltHi ftary,i no BI43Har{eHI{Io

Berrr4rrr4HH pearrtsoi noBepxHi ererrpoAin, uo ilopieHrororrcr. B IIboMy BHnaAKy

((KaraJlirnqni e$exrn) Mo)Kyrt 6yrr,r eSexraMl4 rloBepxHi

3aynaNeHHfl Eo oSopMneHHfl Ancepraui[:

y perIeH3oeaHoi Ar4ceprarlifiHifi poSori e pqa rexuiqszx HeAorrir<ie:

r-re3aAoeirrHa sxicrs AeflKr4x MarrroHxin, rexHi.IHi apyxapctxi IIoMI4JIKI4, Ha crop.

94 B Hasei pvc. 4.12 HarucaHo <IfnxniuHi BoJlbraMneporpaMl4)), a Ha MarIroHKy

HaBeAeHa riltxu oAHa r(pprBa; B poSori He Aocurb KopeKrHo npraee4eHi Ae.sxi

pinHxHHfl peaKqifi e Snoqi 3.10-3.24.8 AeflKI4x BI4naAKax e pearylorll4 qacrKl4, aJIe

J,



HeMae scix rpoAyKriB. He sposyvrino, tle cxeMLI a6o pinuxurlr peaKulr.

BrasaHi saynax(eHHrr He Brrrrr4Barorb Ha 3afanbHy BI4coIty ouinxy

Ar4cepraqifinoi poSorra florraeerrb B.B. i Mo)Ityrb po3rnflaarvcfl flK no6axtaHHfl

noAanbrroro yAocKoHareHHs oAepx(aHr4x pe3ynbrarie y rtaafiSyruiir Hayxonifi

liqrsHocri. dr*rou"i pe:yrrbraru fr, Br,rcHoBKH Al4ceprallii odrpyHroBaHi ra

AocroBipHi, e HoBHMr,r ra o4epNaHi aBropoM oco6ucro. fraceprauit BI4KnaAeHa

yxpaiHcbKolo MoBolo, crpyKrypa po6oru nilnoei Aae ii 1'reri.

BucsoBKH

fncepraqiq. HarruaaHa rpaMorHo, aKyparHo oQopuJleHa, Mae AocrarHlo

nilrxicrb rpa$iuHofo rraarepiany, Bci pe3ynb rarr i nolo)KeHHfl MarcTb 'lirxy
apryMeHral{irc i nilreepA)KeHi ercnepnMeHranbHo.

3a cnoivr o6crrov, aKTyanruicrro, HayKoBoIo HoBI43Holo ra IIpaKTI4r{HI4M

3HarreHHrrM Ar4cepraqifina poSora <ElercrpoxinaiqHe QopnayBaHHfl Ta

BJracrgsocri efleKTpoAHr{x Marepiarin Ha ocHoni MnO2)) noeHicrro silnosiAae

BHMoraM rrn. g, 11, 12,,lloplgKy npHcyA)r{eHHtI HayKoBvIX cryneHiB", 3arBepA}I{eHoro

flocraHoBoro Ka6iuery Miuicrpin Vxpaiuu N567 sia 24 JII4nHn 2013 P., a raKo)I(

siAnoniAae eci1a BHMoraM, rr1o craBnflrbcfl [enapraMeHroM arecraqii xalpin

MiuicrepcrBa ocsirz i uayr<u Vxpaillr,r Ao KaHAHAarcbItIzx Al4ceprallifi, a ii aBrop

flo,irra BeU[, Bepou ina BonoAr{ u u pinua 3acnyroBye Ha ilpvcyAxeHHfl HayKoBoro

cryneH r. KaHrvriuruxinaiqurax HayK 3a cneqiantsicrro 02.00.05 - erleKrpoxiNaix.

O $ i ui fi vuir o no H e HT, I{aHA vr[ar xl M lr{H I4x H ayK

(cneqialrHicrn 02.00.05 - eneKrpoxirvrir), c.H.c,

AoqeHr raSeapra Sisuusoi xivtti

fepNaBHofo BI4IrIoro HaBr{arbHofo 3aKnaAy

< V xp aiuc s xufi AepxaB svrit' xi n'r i xo-

rexHoJloriquufi yninepcaTer)) fr,rpeuxo A.B.

flitnrac AoIIeHra r<a0e4pu

Si:aunoi xirvril ABFp}
fnpeur<a A.B. 3ac,

BqeHrafi ceKper
OxriHa O.B.KaHAI4AaT XlMlr{


