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<Cloucrbre rr4ApoKcur2lbr peAKo3eMeJrbHbrx 3JreMeHToB (Y, Eu, Gd, Tb) rI MarepvalTbr Ha HX

ocHoBe : cr,rHTe3 z $r,rsuro-xr,rMr{qecKlae cnofi ctn a>,

rrpeAcrasreHHofi Ha cor4cKaHr,re y.reuofi cre[eHLI KaHAI{Aara xuMpIrIecKI,IX HayK

ilo creqlraJrbHocru 02.00.21 - xwv,nfl. TBepAofo rena

Croncrsre rhApoKcocoeAnHer.nfl peAKo3eMeJrbHbrx 3JreMeHTon (Cf P33) - orHocuTeJrbHo HoeHfi
KJracc aHhoFrHbrx HeopraHnqecKr,rx MHorocJrofiurrx MarepnanoB c o6qefi $opvryrofi Mez(OH)o-
,"[Ann]m/n 'xHzO, rAe: Me - peAKo3eMerr,Hufi Karr4oH (3+), An - aHHoH (l-, ll-), 1<m<2. Cf P33
flBJrfl[orcr crpyKTypHbrM aHaJroroM cJroHcrbrx AeofiHsrx rnApoKcr,rAoB, v rrpeAcraBJrflror co6ofi
cocraBJreHHbre napanneJrbHo Apyr Apyry AByMepHne 6ecrcoHeqHbre cJroH noJroxr4TeJrbHo 3apflxeHHbrx
rn4porccoKoMrrJreKcoB MeraJrrloB, Koropbre pa3AeJreHbr rrrexcrofiHbrM rrpocrpaHcrBoM, coAepxaur4M
KoM[eHcHpy[ouIHe 3april aHHoHbI 14 MoJreKynbr Kpncrannv3arlaoHuofi BoAbr. MexcrofiHue aHHoHbr

orHocnTeJrbHo cra6o cBfl3aHbr c HecyquMu cJrofll'r'u rvrqpoKcoKoMrrJreKcoB, rlooroMy AaHHsrfi rclacc
Marept4aroe o6ra1aer sucorcofi aHHoHHofi enarcocrblo no orHorrreHr4ro K ruHpoKofi pasuoBr4lHocrn
aHHoHoB, KaK opraHuqecKoro, TaK 14 HeopfaHuqecKoro .Tlana.. BaprrapoBaHue Karr,roHHoro vr

at{HonHoro cocraBoB Ha pa3nr4qHbrx 3Tanax cHHTesa Cf P33 nosBorrrer perynnpoBarb crpyKTypy,
IIJIorHocrb 3apflAa croeB, BenHqHHy HleNcrofiHoro paccroflHvtfl BnJrorb Ao o6pa:oeauHx
MoHocJlofiHux KoMnJIeKcoB. Tev caMbrM Aocrr,rraercr cHHTe3 cJroncrbrx npoAyKToB c 3aAaHHbrM

na6opou Snsrarco-xHM14qecxnx ceoficre. TaKuna o6pa3oM, yHuKanbHbre gJreKTpHqecKHe, orrrnqecKne,
MarHHTHbte 14 KarailurvqecKl4e ceoficrsa P33 B coqeraHvrvr c HHTepKanflrrHoHHoit xutvtuefi npneoArr K

Bo3MoxHocrn rlonyqeHuq lrl4poKoro c[eKTpa rrepcneKTuBHbrx SyHxrlraoHaJrbHbrx MarepuanoB Ha

ocHoee C[' P33. B Hacroturee BpeMt ocuoeHofi HHTepec r4ccneAosa:]vrit HanpaBner{ Ha co3AaHHe
BbrcoKo3S$ercrHnHbtx repMo- ra Sorocra6utsusx eS$ercrHBHbrx JuoMnHo$opoe Ha ocHoBe CI- P33.

Cpe4n MeroAoB cHHTe3a Cf P33 HaH6orsruee np14MeHeHHe HarrJrH rnAporepMaJrbHafl
o6pa6orKa cMecn BoAHbrx pacrBopos coreil P33 c pacrBopaMn rqenoqefi nilu aMMoHr4r H roMoreHHoe
ocaxAeHHe c o6pasonaHueM ocaAuTenr B xoAe peaKrrun pa3noxeHVr. flp, 3loM $oprt,rHpyrorct
ynopflAoqeHHL'le nnacrHHqarble qacrHrlbr c pa3MepaMH cJroeB BAonb [JrocKocrH Ao HecKoJrbKHX

AectrKoB Tblcttr v rorulnuoft Ao eAHHr4rr HaHoMerpoB. OcHoeHur\ara HeAocrarKaMH orrncaHHbrx
MeroAoB tBltrorct: AnHTeJIbHocrb 14 Mantafl, npou3BoAnTenbHocrb, gecta1uJrbHocrb KJrroqeBbrx
IlapaMerpoB cr4Hle3a, B llepByro oqepeAb 3HaqeHnfl pH npouecca, a raKxe orcyrcrBne Bo3MoxHocrr4
perynnpyeMoro BBeAeHHfl I4oHoB-aKTHBaropoB Ha pinnar{Hbrx gra[ax cHHTe3a. B cessn c 3THM oAHHM
w3 BalKHbtx HanpaBnenuit coBpeMeHHbrx accJreAoBannit B o6lacru cHHTe3a $yurcqHolraJrbHbrx
MarepHaJIoB na ocr{oBe Cf P33, B ToM rrucJre 14 r4x HaHory6ynflpHbrx Sopr, flBJrflercfl pa:pa6orKa vr

coBeptileHcrBoBaHne KoHKperHbtx MeroAHK vx cHHTe3a, ycraHoBJreHne o6ulux 3aKoHoMepHocrefi
o6pasonaHat onpeAeneHHbrx crpyKTyp 14 BbrrBJreHr4e uau6oree sSSercTVBHbrx MeroAoB nonyqeHvtfl, a
TaKXe I43yqeHHe HX [oJIe3HbIX B [paKTr4qecKoM orHorrreHuu $nzuKo-xHMptqecKux csoficre. Peurenuro
HMeHHo raKl4x 3araq flocBquleHa [peAcraBJreHHar Ar4ccepraHToM pa6ora, v aKTyanbHocrb ee He

BbI3bIBAET COMHCHHfl.

flpune4euHrtfi B aBTope$epare 3Kcrrepr4MeHTaJrbHufi MarepnaJr H ero o6o6uenhe ro3BoJrrrol
oueHI4Tb HayqHyro HoBH3Hy Ancceprarrytkt. OHa 3aKJtoqaercr B paspa6orrce HoBoro [oAXoAa K

cHHTe3y Cf P33 3aAaHHoro KaruoHHoro vr aHHoHHoro cocraBa (aunoHon opraHr.rr{ecKnx vl

HeopraHHqecKHX KHcnor v KJIacrepHbrx aHr4oHoB 6opa) c r4crroJrr,3oBaHr4eM ruAporepMarrbHo-
MHKpollo,'lHoeofi o6pa6orrcH, a rarcI(e r4ccneAoBaHVV r4x JrroMHHecrIeHTHbrx ceoftcre. HecourreHHa
npaKTHqecKa.fl 3HaqHMocrb pa6orur: rpeAnoxeuurrfi noAXoA K cHHTe3y Cf P33 3aAarrrroro
KaTHOHHO|O 14 aHHOHHO|O COCTaBa nO3BOJrr4Jr ynyqurr4Tb TexHonofr4qHocTb MeToAa, a r4MeHHo

coKparl4Tb npoAonxHTerrbHocrb H KonHqecrBo qalui,t llpoqecca nonyqeHras cf P33, B ToM r{HcJre H
Her43BeCTHbrX paHee.



I'I: aeropeQepara cJleAyer, qro ocHoBHhre flonoxeHr4r A].rcceprauv]i AocraroqHo rlr4poKo
r4JrJrIOCTpI'IpOBaHbr 3KonepltMeHrov. O60cuosaHHocrb HayqHbrx noroNeHafi r{ BbrBoaoB, I.rx
AocToBepHocTb M npaBr4JlbHocTb noATBepxAa[oTc.f, TeM, rlro oHu ocHoBaHhI Ha 6oltruou
SKonepl'lMeHTarbHoM MarepHaJre, noryqeHHoM c I4CrrOJrb3OBaHXgM KOMrlreKca coBpeMeHHbrX dl,Ignrco-
xuMr4qecKrlx veroAoB ccreroaaHHfi .

Aeroperpepar Auccepra\mv ilpsrHqeea A.,{. co4epxr,rr AocraroqHyro r,trtfopruaqnrc 1nr
noarEep)I(AeHHt aKTyaJlbHocrlt, HoBI,i3H6I U nparcruvecxoft 3HaqnMocru ucclegonaHnfi, KOTOpbre oHycnemHo BbrnoJrHr4Jl. oCHOSHlre pe3yJlbrarbr Aucceprar\u ony6rurcoraHu B BeAyulrx
peqeH3r4pyeMblx HayqHLIx xypHanax 14 r43AaHVsx, BHeceHHbIX a flepeveHr )r(ypHillroB u usgauuft,
yrBepxAeHHbrx Bucrueft a,rrecraqnoHuofi rcovucclrefi .

flocle osHarov,reHur c arroperpepamM norBrrJtrcb Heroropbre Bonpocbr:
l. B rercre aaropeQepata Bcrpeqarorc, HeKoppercrnuc BbrpiDr(eHvr.

B uacrnocru, e <|opuynupoer<e qenu pa6oru u... 
" 

ror qxcJre r{HTepKaJIIrpoBaHHbIX ocrarKaMr.l
M[HepanbHbrx r.r opraHr4qecKHx Kl,rcJIOT... >) U Aaree B TeKCTe HeCKOJIbKO pa3 BoTpeqasrc,3To
B6rpaxgH[e. Kaxue <<ocrarrl4 Kr4cnor) [Merorc, nnu4y? [panr.r,ro""", no_ur4rnnoMy, nficarh(aH oHbt )).

B pa:4e're 3'7. e no4nnclx K pl'tcyHKaM aBTop cnoJlb3yer pa3Hr,re repMr4Hr,r: nroMr,HecrlgHTHr,re
cneKrprJ' cneKrpbr r4anycKaHlds, CleKrpbr ros6yx4eur.ra v r4cnycKajf.]?,fl. BrrpaNeHue (cneKTphr

cnycKaHv'l>' HeBepHo' B AaHHoM cnyqae 3To (cneKTp HcnycKaHxt JIlOMI4HeceHrI[tu)), a npaBr4J]LHee BpyccKlrx u3aaHl'tflx ,rcnoJrb30Bar6 Apyrr4e u eAr.rHbre repMr,rHLr: c[eKTp6r oos6yN4eunr
JrroMHHec_UeHrIHrj I,l cneKTpbr JrroM].rHecrreHrlrr . Ha pncynrax g n g no-pasuorr.ry o60:uaveuu 4lunueolH aos6yN4eHhs L !r L* cooreercrBeHHo.
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^^ 

2. B anropeQepare B pa3aene 3.3. npoauatusupoBaHbr aHr,rooHoo6MeHHbre cBoficrsa cfX u cfHP33 c rreroropuMl'r opfaHnqecKvMr4 cort*t4 Harpnl. o4Hano, npr,r groM HercHo, B ToM qucJ,re H3np,nBeAeHHblx peHTfeHofpaMM (puc. 3), noJ'IHocr'ro JI]r 3aMeureHbr HI{Tpar-HoHbr Ha oJrear-,
Aoaeuulcylrrbar-, u alxaucylrtpoHar_ aHfioHbr, npH KaKr4x ycJroBtrrx ellte, KpoMe yna-aaHHofi aTeKCTe KOMHaTHOfi TeMneparypbl' 3TO n.nHoe 3aMerrleH[e flpotcxoA'T AJI' cnor4crhlx
f nAporcoxr'Iopr.rAoB H II,TApOKCOHUTpaToB, ecTb nu npr, 3TOM Otlr,lug?

3. Yra:unaercs co cc':rrofi rra pra9,5. u, 
"ro,"p""u""Koe 

pa3roxeHr4e rrepoKconpor.r3BoAHoro
cJlo,crofo fr'rapoKcr{Aa vr'rp*A npv 5900c npr.rnoqnr r( nonyqeHr4ro uaHoAucnepcuoro -10 HMoKcv4a vrrp'tfl' o,quaxo ue npr4BeAeHHofo puc. 5, v, BbrBoA o roM, qro o6paryorcr 

"u"rru", AaHHO|Opa3Mepa oAH03HaqHO CAeJIaTr, Hen63r.
4. VraepN4eHue (crp.l8), qro (B cnexrpax nos6yx4eurar Cf rep6ur u eBponur,

HHTepKanl4poBaHustx 6eHsolrcap6osar ulu cy,rr<lo6eusoar- aHVoHaM:l., noqBnrercs tIHTeHcuBHaJI
NONOCA' COOTBETCTBYIOqA' IEPCXOAAM MEXAY OCHOBHbIU A AO:6YX4EHHI,IMI,I CI,IH;JIETHEIMI-I

i?:T*:y"l coorBercrByroulr'rx aHr4oHoB u nponaAaror noaoc' co6crsenHoro nos6yN4esus Eu+ r,rro" ' rrro yKa3HBaer Ha BHCOKyT. sr!.pexrneuocrr nos6yN4eHZr 
'* na"rr"iq"Hrrr.ru qepe3

coorBercrByroq'e aHr,IoHbr)), He coBceM eepno. Kaxar noJloca B cnerrpe no:6yNAeHI_i' COeAUHeHUfrorgocrflcq xoHKperHo (K rlepexoAaM MexAy ocHoBH"r" , 
"oa6y^4eHHlrMlt 

ctIHnrerHhIM14
cocrorHr'rrMl'r coorBercrByroqrax aHnoHos)? Kpoue mro, B cneKTpilx eos6yNgeHur s o6racr,n 200_300 Hv (pr.rc. 9) rcar o6uvuo AoJlxHbr flporBr{Tbcq npu yKa3aHHLrx AJrr{Hax BonH Lr= 6l I nrr,r (puc.9,a) u L' : 544 ,u (puc.9, 6) TaKxe nonoca n"p"no.i 3apraa, yKa3brBarcrq.u Ha Harr.rque KaHara
nepeaaqr'r sHepfl4n eos6yxaeHhr Ha r,roH eBponlir 02- ---+ Eul+ , a raKxe no,rocu nos6yN4enus 7F- 5D
aoHa Tb3*, rtro, no-Buar.lMoMy, KaK BHAHo napuc.9, t{Meer Mecro n B AaHHoM cnyqae.

llpneegeuHue Bonpocbl v gaMeqar.r4fl, He cHr,Ixaror 3HaqrrMocrt BhIrroJrHeHHrlx rlccrenonauui r,r
BI'IBOAOB.

.{uccepraqur ,fnprtHIlera A'{., rar cJreAyer u: aoropeoepara, rroJrHocrbro coo'.BercrByer
cner'(Hanr'Hocrr4 02.00.2r - xuM,r rBepAofo reJra, a raKxe .rpe60nauurv nn.g-14 <rlorroxeHrar o
flpllcyxAeHl'r]i Al4cceprall]loHHbtx ctenesefir> flocraHoereHuq flpaezrelrcrea p@ or 24.09.2013 r.
Ns842 n nn.2.l-2.5 <<flo.noNeHuq o nplrcyxAeHr4r, yr{eH6rx crefleHefi e (DeAeparruo1a



rocyAapcrBeHHoM 6roANerHou yqpexAeHur'r vrucruryre o6rqefi u HeopraH'.{ecKofi xr4Mkru r4M.H'c'KypHaKoBa Pocctt ficrcoft acaKeMvru HayK) or 26 oxrr6pr 20lg r., npeAbrBJrfleMbrx KA,ccepraltufli:vt Ha co,cKaHr4e yveuofi crelleH, KaHrl4rara HayK. Her cona HeHr4fl, qro 3HaqrarerrHrrfio6rena pa6orrt H HayqHlrfi ypoeeHb Hccle4oeauufi, npeAcrasre'Hrrfi B Ar4ccep Tar\r4. -flnp'HqenaAlerccer lwurpueBHqa Ha TeMy <<cloacrble fprrpoKcHnbr peAKo3eMeJrbHbrx 3neMeHTon (y, Eu, Gd,Tb) a Marepl4aJlbl Ha HX ocHoBe: cptHTe: u Sn:HKo-xr4Mr4qecKr4e ceoficrea>, ,,o ceoefi aKTyanbHocrpr,HayuHofi HoBH3He v npaKT,t{ecrcofi 3HaqHMocrH orBeqaer rpe6oea HHrNt BAK, npeAT,flBJrreMbrM Kr,cceprau,oHHblM pa6orav v [peAcraBJIeHHbrM Ha coHcKaHHe yueHofi creneHr,r KaHnr4AaraxHMI4qecKI4x HayK no c[eqaarbHocr, 02'00.27 - xutvtux rBeproro TeJra, a ee aBTop, -fllprrHqenAnerccefi firturpueB,q 3acnyx,Baer np,cyxr eH'flyveHofi cTe[eHH KaHrr4*ara xvMr4r:rec*prx H&yrc.

loxrop xr4MvqecKux HayK, AorIeHT,
B eAyrr{r4fi HayvHrrfi corpyAHt4 K
Of E yH IrIugruryr xvMnpr
f{arruenocroqHoro orAe rreHzrfl pAH

{orrop xr4Mr4rrecKr4x HayK, npoSeccop,
3aBeAyroqufi na6oparopuefi
OfEYH I/ucrwryr xuNrar
.{anr,ueBocTor{H oro oTAereHr.r.fl pAH
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