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O.TI. IPIOYKO, /. O. CTOPO’KEHKO, H. B. BYHAIKIHA, b. 0. KOPOEKO

®I3UKO-XIMIYHE OXAPAKTEPU3YBAHHSA KOOPJAUHAIIMHUX HITPATIB P3E I JTYKHHUX
METAJIIB — IPEKYPCOPIB OKCHUJHHUX ITOJI®YHKIIOHAJIBHUX MATEPIAJIIB

KoMImiexkcHIM CHCTEMHIM JIOCIiJDKEHHSIM B3a€MOIiT CTPYKTYPHHX KOMIIOHEHTIB y CHCTEMaX HITPATiB PiAKiCHO3eMENBbHHUX i [A eleMeHTIB mepioaidHol cHeTeMu —
IPEKYPCOpIB Cy4acHNX 6araTOKOMIIOHEHTHUX OKCH/IHIX HOMi()YHKIIOHAFHIX MaTepialiB Ha iX OCHOBI — BCTAHOBJICHO yTBOPEHHS IIIOrO KIIACY JIYXKHUX KOOPIH-
HAI{HIX HITPATiB TAHTAHOIiB. BCi BOMM CHHTE30BaHi B MOHOKPHCTANIMHOMY BHJIi. IXHiii CKITa1, aTOMHO-KpHCTATITHY 6y/10BY, (hOPMH KOOPIAMHAITIHHIX MOJie-
piB Ln, T koopauHAri miraHiB, psyt iXHIX BIaCTUBOCTEI JOCIPKEHO 3 BUKOPHCTAHHSIM KOMILTEKCY (hi3HKO-XIMIYHHX METOJB: XIMITHIM, PEHTTCHO(DA30BUM,
PEHTIeHOCTPYKTYPHHM, [Y-CIIEeKTPOCKOIIIYHIM, KPUCTAIOONTIYHIM, TepMorpacdivrm, I'JII" ma3epHOro BHIIpOMiHIOBaHHs. 3’sICOBaHI 00’ €KTHBHI KPHCTATOXIMIYHI
3aKOHOMIPHOCT] Oy/I0BH IILOT0O THITY CIOJYK HOIVIOJIOIOTH PO3YMIHHS Hpo: XiMiuHi i (i3idHi BracTHBOCTI Ln, iX KOMIIIECOYTBOPIOIOYY 31aTHICTh; MOMKIIUBICTE
YTBOPEHHSI I iCHYBAaHHS B aHAJIOTIYHHX CHCTEMAaX acOLiHOBAHIX HOBUX (a3 i X CTIKiCTb; BIUTHB IIPUPOMIH JAHTAHOIIB 1 JIy)KHIX METANIB Ha CTPYKTYPY KOMIUIEK-
CHHX aHIOHIB 1 CIIOIyK y IUIOMY; iHMBiTyanbHICTs Ln KOMILTEKCIB; iCHYBAaHHS 30THITHIX 3 CKJIAJIOM i CTPYKTYPOIO TPYII CIIONYK 33 HPHPOJHUMH PSIIaMU JIaHTa-
HOIMB i JykHMX MeTaniB; poiab NO;-rpym B crepeoXimii IbOro Kiacy HITpaTiB; poib BogM y (GOpMyBaHHI HAHONIKYOTO OTOYEHHS iOHIB
Ln**-xommiekcoyTBoproBauis. OzepikaHi 1aHi € OCHOBOK JUls BUABJIEHHS, ifeHTH(]iKaIii, KOHTPOJIIO YTBOPIOBAHUX (ha3, BU3HAUCHHS €IEMEHTHOTO
CKJIaJy 1 BMicTy P00, IIPOBEICHHS aHAIIi3y 1 HOPiBHAHHS (Pa30BOr0 CTaHy 00 €KTIiB y IMiITOTOBYHX CTaJisAX IepepoOICHHS B IHHOBAIIHUX TEXHOIO-
risX 3 BUKOPHCTAHHSM HITPaTHHX IOIEPEIHUKIB €IEMEHTIB Pi3HOI eIeKTPOHHOI CTPYKTYPH i Pi3HUMH KOMOIHOBaHHMH CHOCOOaMH iX aKTHBAii,
BCTAQHOBJIEHHS TEXHOJIOTIYHO-(DYHKI[IOHAIBHUX 3aJISKHOCTEH, KepOBAaHOTO MOAN(IKyBaHHS BIACTHBOCTEH NPOIYKTiB CHHTe3y. Ha mepcrneKkTHBHICTH
BUKOPHCTAHHS TaKOTO BHIY IPEKypPCOPIB BKAa3yIOTh iCHYBaHHS JOCTaTHHO MPEICTABHUIBKOrO KIacy (IIoHa 70) KOMIUIEKCHHUX HIiTpaTiB JIAHTAHOINIB,
BUSIBJICHHS Ccepe]] HUX i30THITHHX 3a CKJIAJIOM 1 CTPYKTYpOIO IPYII CHOIYK mpeacTaBHUKIB Y, La — Lu; Li — Cs, nposiB KOMIUIEKCY IIHHAX Y T€XHOIO-
TiYHOMY BiJHOIICHHI IPUTAMAHHUX iM BIaCTHUBOCTEIL.

Korouosi cioBa: JryxHi KOOpJMHANINHI HITPATH JAHTAHOINIB, KpUCTaTiyHa OyIOBa CHONYK, peHTreHorpadiuni nani, IY-crnexkTpu norauHaHHS,
YMOBH yTBOPEHHS, BIaCTHBOCTI.

A. I. JPIOY9KO, /]]. A. CTOPOXEHKO, H. B. BYHAIKHHA, b. O. KOPOBKO
OU3UNKO-XUMHNYECKOE OXAPAKTEPU3NPOBAHUE KOOPJUHAIIMOHHBIX HUTPATOB P33
M HMEJJOYHBIX METAJJIOB — IPEKYPCOPOB OKCHUJTHBIX MO ®YHKIIMOHAJTbHBINA
MATEPHUAJIOB

KoMIUIEKCHBIM CHCTEMHBIM HCCIIE0BAHHEM B3aUMOJEHCTBUS CTPYKTYPHBIX KOMIIOHEHTOB B CHCTEMAaX HHUTPATOB PEIKO3EMENbHBIX U IA 311eMeHTOB
HEPUOANIECKON CHCTEMBI — IPEKYPCOPOB COBPEMEHHBIX MHOTOKOMIOHEHTHBIX OKCHJIHBIX HOJH(YHKIMOHAIBHBIX MATEPHAIOB Ha HX OCHOBE — yCTa-
HOBJICHO 00pa30BaHUE IIEJIOr0 KiIacca MIENOYHBIX KOOPAWHAIMOHHBIX HUTPATOB JIAHTAHOUJOB. Bce OHM CHHTE3UPOBAHBI B MOHOKPHCTAJLIMYECKOM
Buje. 11X cocTaB, aTOMHO-KPHCTAIUIMYIECKOE CTpOeHHE, (JOpMBI KOOPAMHAIIMOHHBIX ITOJIMUAAPOB Ln, THITBI KOOPJHHAIIMY JTHUTAHIOB, PSI X CBOHCTB
U3YYCHBI C HCIIOIb30BAaHHEM KOMIUIEKCa (DH3UKO-XMMHYECKHX METONOB: XHMHYECKHM, PEHTITeHO(A30BBIM, PEHTII€HOCTPYKTYpHEIM, MK-cnekrpo-
CKOIMYECKUM, KPHCTAIUIOONTHYECKHM, TepMorpaduaeckuM, I'BIT na3epHoro namydenns. BrusicHeHHbIE 00BEKTHBHBIE KPHCTANIOXUMUYECKUE 3aKO0-
HOMEPHOCTH CTPOEHHUS STOT0 THUIIA COCAMHEHUH yriIyOJIOT MOHMMAaHHE O: XMMHYECKHX U (U3HYECKHX cBoMcTBax Ln, Mx KoMmiecooOpasyromeit
CIIOCOOHOCTH; BO3MOXKHOCTH 00pa30BaHMs H CYIIECTBOBAHHS B AHAJIOTUYHEIX CHCTEMaX aCCOLMUPOBAHHBIX HOBBIX (a3 M HX YCTOHYMBOCTH; BIIHSHUH
MIPUPOJBI JIAHTAHOHJOB U LIETOYHBIX METAJUIOB HA CTPYKTYPY KOMIUIEKCHBIX aHHOHOB M COEAMHEHHH B 11€JIOM; HHAUBUAYaIbHOCTH Ln KOMILIEKCOB;
CYIIECTBOBAaHUY M30THIIHUX II0 COCTaBy M CTPYKType TPYIII COCAUHEHUH [0 HNPHPOJHBIM PsJiaM JIAHTAHOHAOB M IIEIOYHBIX METalUIOB; POIU
NO;'-TpyINII B CTEPEOXUMHUHM 3TOTO KJIACCA HATPATOB; POIU BOIBI B YOPMUPOBAHMH OIMKANIIETO OKPYKEHHs HOHOB Ln’ -KoMmuiekcoobpasoBareneii.
ITomy4eHHbIe JaHHBIE SBISIOTCS OCHOBOW IS BBISIBICHHS, HACHTH()UKAIINK, KOHTPOJIS CO31aBaeMbIX (a3, OIpE/eNeHNUs JIEMEHTHOTO COCTaBa U CO-
JiepKaHus Ipo0, IIPOBEICHNS aHAIN3a U CPAaBHEHHS (pa30BOTO COCTOSHUS OOBEKTOB B IIOJATOTOBUTENBHBIX CTANAUIX II€PepadOTKU B HHHOBAIIMOHHBIX
TEXHOJIOTHAX C HCIIOIb30BaHHEM HUTPATHBIX IPEIIECTBCHHHKOB JJIEMEHTOB PA3IIMYHON JIIEKTPOHHON CTPYKTYPHI H Pa3IHIHBIMU KOMOUHHPOBAaH-
HBIMH CIIOCOOaMH HX aKTUBAIIHH, yCTAaHOBICHUS TEXHOIOTHIECKH—(YHKIMOHAIBHBIX 3aBHCHMOCTEH, YIIpaBIsieMOH MOAU(UKAMU CBOUCTB IIPOIYK-
TOB cuHTe3a. Ha nepcrneKkTHBHOCTD UCIIOIb30BaHUS TAKOr0 BHUJIA MPEKYPCOPOB YKa3bIBAIOT CYLIECTBOBAHUE JOCTATOYHO MPEACTABUTEIBCKOIO Kiacca
(6onee 70) KOMILIEKCHBIX HHTPATOB JIAHTAHOHMJIOB, BBISIBICHHE CPEAN HUX M30TUIIHHX II0 COCTaBY M CTPYKType IPYII COSAMHEHMI IpeiCcTaBUTeNel
Y, La — Lu; Li — Cs, nposiBIIcHHE KOMILIEKCA IIEHHBIX B TEXHOJIOTHIECKOM OTHOIICHHHU NIPUCYTCTBYIOMIX Yy HUX CBOUCTB.

KiioueBble c10Ba: IeTOYHBIe KOOPAHHAI[MOHHEIE HUTPATHl JTAHTAaHOHUJOB, KPHCTAUINYECKOE CTPOCHHE COCAMHEHHI, peHTreHorpadudeckue
nanuble, MK-crieKTpsl HOTIIOMEHNS, YCIOBUS 00pa30BaHuUs, CBOHCTBA.

O. G. DRYUCHKO, D.O. STOROZHENKO, N. V. BUNYAKINA, B. 0.KOROBKO
PHYSICO-CHEMICAL CHARACTERIZATION OF COORDINATION NITRATES OF REE AND
ALKALINE METALS - PRECURSORS OF OXIDE POLYFUNCTIONAL MATERIALS

Complex system research of the interaction of structural components in nitrate systems of rare-earth and IA elements of the periodic system -
precursors of modern multicomponent oxide polyfunctional materials on their basis - established the formation of a class of alkaline coordination
nitrates of lanthanides. All of them are synthesized in monocrystalline form. Their composition, atomic-crystalline structure, forms of coordination
polynuclears Ln, types of coordination of ligands, and a number of their properties were studied using a set of physico-chemical methods:chemical,
X-ray diffraction, IR spectroscopy, crystallo-optical, thermographic, the generation of the second harmonic of laser radiation. Obtained objective
crystallochemical laws of the structure of this type of compounds deepen the understanding of: the chemical and physical properties of Ln, their
composing ability; the possibility of the formation and existence in associated systems of associated new phases and their stability; the influence of
the nature of lanthanides and alkali metals on the structure of complex anions and compounds in general; Individuality of Ln complexes; the existence of isotypic
composition and structure of the groups of compounds on the natural rows of lanthanides and alkali metals; the role of NO3-groups in stereochemistry of this class of
nitrates; the role of water in the formation of the closest environment of Ln*" ions-complexing agents. The obtained data are the basis for detection, identifying,
controlling the formed phases, determining the elemental composition and content of the samples, conducting analysis and comparing the phase state of objects in the
preparatory stages of processing in innovative technologies using nitrate precursors of elements of different electronic structures and various combinational methods
of their activation, the establishment of technological and functional dependencies, the controlled modification of the properties of synthesis products. The prospect
of using this kind of precursors is the existence of a rather representative class (more than 70) of complex nitrate lanthanides, revealing among them the
isotypic composition and structure of the groups of compounds of the representatives of Y, La — Lu; Li — Cs, a manifestation of a complex of
technologically valuable properties inherent to them.

Keywords: alkaline coordination nitrates of lanthanides, crystal structure of compounds, X-ray diffraction data, IR absorption spectra, formation
conditions, properties.

© O.T. Iprouxo, 1. O. Cropoxenko, H. B. Bynskina, b. O. Kopo6ko, 2018
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Beryn. ¥V po6oti TpuBae 00roBOpeHHS pe3yiIbTaTiB
KOMIUIEKCHUX JOCHIJXEHb, 110 MPOBOJSATECA aBTOpaMH,
CIPSMOBAHMX HA BUpIIICHHS (PyHIaMEHTAJIbHUX 3aBJIaHb
31 CTBOpEHHs HOBUX I yIOCKOHAJIEHHS HasBHUX TEXHOJO-
rifl ogep:kaHHs JOCKOHATUX OJHO(A3HUX OKCHIHUX Ma-
TepialiB MepexifHUX 1 PiIKICHO3EeMEIbHHUX €JIEMEHTIB 3i
CTPYKTYpOIO MEpOBCKiTa, IpaHaTa i3 BiATBOPIOBAHUMHU
BIIACTUBOCTSAMHU  HM3BKOTEMIIEPAaTYpHUMHU  METOJaMHU
«M’KOI XiMii» Ta 3 BUKOPHUCTaHHSM HITPAaTHUX INPEKyp-
copi. Lli conyku € aOCOMOTHUMU JliJilepaMu K 32 Mac-
mTabaMu X BUKOPUCTAHHSI, TaK 1 MIOJ0 yBaru 3 60Ky 10-
caiguukiB [1-10]. Tomy cyuacHe MarepiaJo3HaBCTBO Ha
iX OCHOBI OTpPe0y€e TEXHOIOTIUHUX PErJIaMeHTIB MPOCTUX
3a KOH(]Irypaui€o, MajJoCTaAiiHUX, eHeproe()eKTUBHHUX,
TaKUX, M0 XapaKTePU3yIOThCS MACIITAOHICTIO, 3 MOXKIIH-
BICTIO BIITBOPEHHS MPOIYKTIB i3 3aJaHUMHU OJHOPIiIHIC-
TIO, CTaOLIBHICTIO, KOMIUIEKCOM Hamepes 3aJaHuX Xapak-
TEePUCTUK.

Icuye 6arato MeTOQUK CHHTE3Y BKAa3aHUX OKCHIHUX
06araTOKOMIOHEHTHUX MaTepianiB [2—12], 3acHOBaHUX Ha
pi3HEX (i3uUHUX i XiMiuHEX npuHOUNaX. OCHOBHHMH 3
HUX €:

* BUCOKOTEMIIEpaTypHUIl MeTOox TBepAOda3HUX Xi-
MIYHUX PEaKIliif;

* KOHJGHCAIliMHI pigkoda3sHi MeTOAu OTPHUMAHHS
HaHOPO3MIPHUX OKCHAHUX MaTepiaiB 3aCHOBaHi Ha:

— pI3HHX BapiaHTaxX 3MillyBaHHS BUXITHUX KOMIIO-
HEHTIB (XIMIYHOTO OCaKeHHs (CIiBOCAKEHHS); 30JIb -
refb; TiApoTepMalbHUN; KOMIUIEKCOHATHOI FOMOTEHi3a-
1ii; 3aMiHM PO3YMHHMKA; CUHTE3 MiJ Ai€I0 MiKPOXBHUIIbO-
BOTO BUIIPOMIHIOBaHHS);

— IIBUAKOMY T€PMIYHOMY PO3KJIafaHHI IPEKypPCOpiB
y pO3uuHi (pO3NIIIOBAJbHA CYIIKA; MIBUIKOTO PO3IIU-
pPEHHS HAJKPUTUYHUX (QIIOITHUX PO3UYUHIB; KpioXiMid-
HUN);

— caMo3aiimManHi (TmiuuH-HITpaTHUI; Meton IlekiHi;
L[ENI0JI03HA (TKaHWHHA, IalepoBa) TEXHOJIOTis; Mipoi3
MOJIIMEPHO-COTBOBUX ILTIBOK).

Bubip BUKOpPHCTaHHS KOHKPETHOTO METOTy 3aje-
KUTh BiI XIMIYHOI NPUPOAUM OTPUMYBAHHUX CIIOJNYK,
po3Mipy i MOpPQOJOTIUHUX OCOOIUBOCTEH YAaCTHHOK
IPOAYKTIB CHHTE3Yy, MOXKIMBOCTEH HasIBHOI 1a00paTOpHOL
6a3u tomo. Lli MeToaM BUKOPUCTOBYIOTH SIK HE3AJEKHO
OJIMH BiJ OAHOTO, TaK i B KOMOIHAIIi1.

ChOroHi MiBUIIEHA yBara 0 CKJIaJIHUX OKCHUIB 3i
cTpyktypoto  nedexktHoro meposckita  ((La,Li)TiOs,
(La(2/3)_XLing(4/3)_2X)M206 (V - BaKaHCiﬂ; M - Nb, Ta))
[3-5] i Ha ocuoBi rpanara LisLa;M,0;, (M — Nb, Ta)
[6, 7] 3ymoBaeHa ocobnuBicTIO A-IedinuTHOI KpUCTaid-
HOI peIIiTKU: HasBHICTIO Y 0a30BHX CTPYKTypax JOCTaT-
HBOI KiNBKOCTi BaKaHCiil, mo 3abe3nedyoTh BUIbHY MIr-
pamito HOCIiB  3apsAmy — iOHIB  JIiTifO, 1 KaHANIB
IPOBITHOCTI, 3@ IKUMU 3/iIICHIOEThCS iI0HHE TPAHCIOPTY-
BaHHS. Lle 103BoMse B Mexkax OnHI€l CTPYKTYpH i OIM3b-
KOTO XiMiYHOTO CKJIaay 3MIHIOBAaTH BJIACTHUBOCTI MaTepia-
JIiB BiJl 1I0HHUX MPOBIIHUKIB A0 yJIBTPaBUCOKOYACTOTHHX
(HBY) nmienexkTpuKiB i CETHETOENEKTPHUKiB-HAIIBIPOBiA-
HukiB [9]. Huni nist 3amo0iraHHs JiTiEBUX BTpaT 1 BinT-
BOPEHHSI MOHO(A3HUX 3pa3KiB 3 PEryIbOBAHOIO YNOPS -
KOBAaHICTIO KaTiOHIB 1 BakaHCilf y KpHcTajzorpadidHux
MO3UILISIX CTPYKTYP MEPOBCKITIB PO3POOIAIOTH HU3BKOTE-

MIepaTypHi METOIU «M K0T XiMii» 3 BUKOPUCTAHHSM pi-
JIKUX 0araTOKOMIIOHEHTHUX HIiTpaTHUX cucTem [10-12].

BigoMi mupoki MOXIMBOCTI XiIMIYHOTO AU3aHHY
HOBHX MaTepialliB Ha OCHOBI IIApyBaTHX MEPOBCKITOIO-
JOOHHUX CHOJYK, 3aCHOBaHI Ha PI3HUX PEAKIisAX i0HHOTO
0OMiHYy B iX CTPYKTYypi, Ipolecax iHTepKaJIsllii, TOmoXi-
MiuHOi KoHAeHcaniil [13]. Bkazani peakuii MOXyTb OyTH
BUKOPHUCTAHI /I OTPUMAHHS 0araToIapoBUX T'OMOJIOTiB
MEPOBCKITOMOIOOHUX OKCHUAIB 3 MEHII CTIHKHX, MeTa-
CTablIbHUX, CTPYKTYPHHUX (hparMeHTiB Ta Oyt HabopoM
IHCTPYMEHTIB MiJ 4ac CTBOPEHHS MOMi(YHKI[IOHAIBHUX
MaTepiaiiB Ha iX ocHOBi. OTpuMaHi 3 iX JOIOMOTOI0 HOBi
PEUOBHHU 3 IMIAPYBaTOI CTPYKTYPOIO 30epiraroTh CTPyK-
TypHi 0COOIUBOCTI CBOIX MEPOBCKITOMOJOOHUX MOIEepe-
HukiB. Ilpu IpbOMy BenuKa BapiaTUBHICTh iX CKIAmy 1
CTPYKTYPH TOSICHIOE HMIMPOKHUIN CHEKTp ()YHKIIOHAIBHUX
BJIACTUBOCTEH, IpUTaMaHHUI TaKUM MaTepiajgaM, Ta MO-
JKJINBICTh 3aCTOCYBaHHS SIK MYNbTU(DEPPOiKiB, BUCOKOTE-
MIepaTypHUX HamiBIIPOBIAHUKIB, CYNEpiOHHUX MpPOBiJ-
HUKIB, [ieJIEKTPUYHOI  KepaMiKd, HaANPOBIIHHKIB,
KaTaji3aTopis, JIOMiHO(OPIB TOIIO.

IIperennye Ha yBary HEIIOAABHO po3poOieHa Ipy-
OO0 aBTOPiB HOBa Hu3bkoTeMmeparypHa (350 °C) texHo-
joriuHa cxema [14] oTpuMaHHS NMOPOIIKOBUX YHCTUX Ta
JIETOBAHUX JIAHTAHOIIBMiCHHUX CKJIQIHUX OKCUMIB (MEPOB-
CKITOBOTO 1 I'PaHATOBOrO THIY, sIK mpuknan, LaAlO;)
HUIIXOM 00’€THaHHSA TBEPAOTUIBHOI peakuii MeTaTe3ucy
(croHTaHHOTO OOMIHY aTOMHHMMU / IOHHUMH CKJIaJJOBUMHU
MIX peareHTaMM Miciisi KOPOTKOTO Mepiofy iHiNiIOBaHHS
(BUKOpHCTaHHS, HaNPHUKIAJ, MIKPOXBUIBOBOIO BHIIPOMIi-
HIOBaHHSI, MEXaHIUHO1, TEIUIOBOI aKkTWBalii) abo peakiii
3CyBY Ta PO3IIABICHOTO HITpaTy IYXKHOTO MeTany (4u
CyMIIIi HITpaTiB MeTaliB) SIK peakiiifHoro cepenoBHIIA.
3ampomoHOBaHA [BOETAllHA METOHOJIOTIS € IIBUIKOIO,
IIPOCTOI0 1 He mependadae BUKOPUCTAHHS OyIb-SKUX JI0-
porux ximikariB. Ile He moTpeOye Hi CKJIAAHOrO, Hi
JIOpOTOBapTiCHOTO  OOJiagHaHHS, Hi  CHeUiadbHHUX
3aImO0DKHMX 3axo4iB. Hackinbkd HaM BigoMo, Ii¢ Hali-
HIDKYa TeMIlepaTypa CHHTe3y, SKy KOJIH-HeOyAb
MOBIIOMJISUIM IIPO OAHO(A3HI NEPOBCKITOBI MOPOIIKH.
MeTtox TakoX BUSBHBCS KOPHUCHUM JUISL OJEp>KaHHS aK-
LENTOP-JIETOBaHUX MOPOIIKIB, II0 MAIOTh T'apHi XapakTe-
PUCTUKHU CIIKaHHS, a OTKe, NePCHeKTUBH BHKOPUCTaHHS
MiJi Yac BUTOTOBJIECHHS €JIEKTPOJiB, KUCHEBO-NPOBIAHHUX
€JIEKTPOJIITIB Ul TBEPAUX OKCHIHHUX MATUBHHUX €JIeMEH-
TiB, AKi JEMOHCTPYIOTh Mailke YHCTy IPOBiAHICTH iOHIB
KHCHIO IIPH MaJIOMYy NapIliaJbHOMY THCKY KHCHIO 1 BUCO-
KHX TeMIepaTypax, BiAMIHHY TepMiuHy 1 XiMiuHy CTiil-
KiCTh NIPH CTaHJAPTHHUX YMOBAaX eKCILTyaTalii; Kepamid-
HUX MeMOpaH i1 pPO3JUIEHHS KHUCHIO Ta YacTKOBOTO
OKHCHEHHS BYTJIEBOAHIB, Ta30BUX JaTYHKIB Ta 1HIIE.

JoBeneHo, mo ¢uirocK po3IIaBIeHUX HITPATiB ITyXk-
HHUX METaliB, iX cymimeil € eeKTUBHUM peakI[iifHuUM ce-
pPENOBHUIEM AT MIBUAKOTO Ta HHU3BKOTEMIIEPATypHOTO
cUHTE3y pi3HUX OararokommnoHeHTHUX P3E-BmicHuUX Ok-
cunHux a3 [15]. Lleit ¢akT MOXHa MOSICHUTH YTBO-
PEHHSAM BHCOKOAKTHBHHMX IPOMDKHHMX HITPAaTHHX KOM-
miekciB Ln 1 mgyxHHX MeramiB (guB. puc. 1) Ta,
3BHYalHO,uepe3 iX HU3bKI 3HAYCHHS TeMIIepaTypHu IIaB-
neunst (Hanpuknan, NaNOj t,, = 303 °C), BUCOKY CTili-
KIiCTh y IIUPOKOMY TeMIIEpaTypHOMY iHTepBaji y po3Iia-
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BiieHOMY pinkomy crani (~ 550 °C) HU3bKY BapTicTh i
COKY PO3YMHHICTB Y BOJI, 11O MOJIETIIYE BiJHOBJICHHS IIi-
JI50BO1 (pa3H 3a JOMOMOTI'OI0 MPOCTOTO MUTTS.

7, L
750+ P
L ——
300
250 +
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i 1 ! 1

0w 20 30 40 50 @60

Mon. % Nd(NO3)s
Puc. 1 — KommiekcoyrBopernst Nd(NO;); y posmiasi KNO;, [15]

€ naHi 3 BUBYEHHS CHHTE3Y MOHOKPHCTaJiB 0€3BO/I-
HUX TOTPIAHUX JITIEBUX HITPaTiB JAHTAHOIAIB BiANOBiJ-
Ho Tuny Li,[Ln(NO;)s] (Ln — La, Pr—Eu) [16] i 3 ogu-
HUYHUMH HiTpaT-ioHamMu Li;[Ln(NO3)5](NO3) (Ln — Gd —
Lu, Y) [17], oTpuMaHHUX MIISXOM PO3UYMHEHHS BUXITHUX
nonepeqHso 3HeBoAHeHHX mpu 180 °C mig BakyyMoM
rigparoBanux HitpariB P3E B posmmasi LiNO;. Haso-
JIUTbCA KPUCTAJIOXIMiYHA XapaKTEPUCTHKA iX MpeAcTaB-
HuKiB, BinmoBigHO Li[Ln (NO;)s] (Ln — La, Pr, Eu) Ta
Li;Er (NO;)s, omepxkaHa IuppakmifHUMH PEHTIEHO-
rpaiYHUIMU METOJaMH.

CxutafiHi mapyBaTi MEepPOBCKITONOAIOHI OKCHUAHM, SIKi
BiTHOCATBCS 10 TOMOJOTiYHOTO psany (A, Ln),+ Ti,O3p41,
Jle N — YHCII0 HAHOMIAPiB MEepOBCKiTa (BiamoBigHo, NaNd-
TiO, y cBOi#f CTPYKTYpi MICTUTh OJUH HAHOIIApP MEPOBC-
kita, Na,Nd,Ti;0,0 — tpn), — pa3 Pananecnena-Ilonnepa
(ALnTiO4 1 A,Ln,Ti30,0, e 4 — H, Li, Na, K, Rb, Cs; Ln
— La, Nd) Ta Hdiona-SIko6cona (ANdTa,0,, ne A — H, Li,
Na, K, Rb, Cs i ANdNb,0-, rae A — Rb, Cs), € HaHOCTpY-
KTypOBaHUMU 00’ekTaMu. Bucoka pyxJHBiCTh MiXIIapo-
BHX KaTiOHIB B HHUX JIO3BOJS€ B HIMPOKHX MEXaxX Bapilo-
BaTU cKJaJ nmoAiOHuX (a3 i BIUIMBATH THM CaMHUM Ha iXHi
ONTUYHI BIACTUBOCTI, €IEKTPOHHY OyHOBY i oToKaTami-
TU4Hy akTuUBHICTH [18-20]. Oxpemi mapyBaTi OKCHIU
3/aTHI 10 0OOPOTHOI iHTepKAaAIii MONEKyJ BOIU B MiXk-
HIApOBUI MPOCTIp, IO MOXE MPU3BOAUTU K JO 3011b-
HIeHHS e(peKTUBHOI MUTOMOI MOBEPXHi (POTOKATATII3ATOPA,
TaK 1 COpUSTH IPOCTOPOBOMY PO3ALIECHHIO LIEHTPIB OKUC-
JICHHS-Bi THOBJICHHS.

OCHOBHUMH LiJIIMHU CY4aCHUX JOCTIIXKEHb IIapyBa-
TUX CKJIQJHUX OKCHJIIB € 3MIIIEHHS CHEeKTPaJbHOT 001acTi
Jii 3 ynpTpadioneToBoi y BUAUMY 1 HiABUIIEHHS KBAHTO-
BOT'0 BUXOJY 32 PaxyHOK MOJaBJICHHS HeOakaHUX MOOiu-
HuX npoueciB. KpiM cuHTe3y HOBUX MarepiaiiB, cepen
OCHOBHHMX HAmpsAMIB pOOIT cCcHil TakoX Ha3BaTH
MoaudikaIio BIACTUBOCTEH (OTOKaTamizaTopiB 3a I0-
IIOMOT'0I0 JIOITYBAaHHA 1 CTBOPEHHS KOMIIO3UTiB. BcTaHoB-
JIHO  3aJIe)KHOCTI  IIBUAKOCTI  (DOTOIHIYKOBAHOTO
BUJIUICHHS BOJHIO 3 cycreHsiit mapyBaTuX
MIEPOBCKITONMOAOOHNX OKCHIIB Bifi KaTiOHHOTO CKJIaay
[20]. 3’acoBano, M0 HaMOILNBITY KATAMITUYHY aKTHUBHICTh
BUSIBJISIIOTh TaHTanatu i Hiobatu Rb, Cs 3a BiacyTHOCTI

IHTepKaNIALii BOAM 1 CTIHKOCTI 10 iI0HHOTO OOMiHY Y BOJI-
HOMY cepeIoBHUINi. BuBYar0ThECS MOXKINBOCTI (popMyBaH-
HS MOJIOHUX OKCHIHUX (pa3 3 BUKOPUCTAHHAM HITPATHUX
koopauHaniiHux P3E-BmicHux mpekypcopis. ocmimky-
eTbcad (OTOKATANITUYHA AaKTHBHICTh 3pa3KiB y B3ae-
MO3B’SI3KY 3 iXHIM CKJIaJ0M, ClIOCOOOM OJIep:KaHHs, CTPY-
KTypolo, MOP(OJIOTi€l0 CTPYKTYpHHX KOMIIOHEHTIB,
XapakTepoM B3a€MOJii 3 BOAOI0, MOMIIHUBICTIO Ln**
LepieBoi MIATPYNM y HATPiEBUX CUCTEMaxX yTBOPIOBATU
JIAHLIOTOB1 CTPYKTYPH TOIIO.

HakonudeHi HOBi 3HaHHS PO MPUPOAY 1 MEXaHi3MHU
JOCTIKYBaHUX SBHII, TEHJICHNIi PO3BUTKY TEXHIYHHUX
3ac00iB, PO3MUPEHHS chep BUKOPUCTAHHS Cy4yaCHHX OK-
cunaux P3E-BMicHEX moii(yHKIIOHAJBHUX MaTepiais,
MiABUIIEHHS BUMOT OO iX CTaOUIBHOCTI 1 BiATBOPEHHS
KOMILIEKCY ()YHKIIOHAJBbHO-TEXHOJOTTUYHUX XapaKTepH-
TUK, NIOIIYK HaNpsIMiB yIOCKOHAJIEHHS TEXHOJOTIH iX BuU-
TOTOBJICHHS 1 MOXKJIMBOCTEIl anapaTypHOro 3a0e3neueHHs
3YMOBUJIM TIPOJOBXKEHHS HAIIOTO JOCHIPKEHHS 3 JaHOl
TEeMH.

Huni chopmynboBaHi 3araipHi IPUHIUIN BiTHOCHO
pO3NOALTY KaTiOHIB 3a KpHCTanorpadiuHUMH MICISIMU
CTPYKTYPH AOCIHIPKYBAHUX OKCHJIB Ta BUSBJICHI BEJIUKI
MOXKJIMBOCTI 130MOpP(HUX 3aMillleHb. 3’SICOBYIOTHCS CIIO-
co0M  KepyBaHHS  mapaMerpaMu  (DyHKIIOHATBHHUX
MaTepialiB Ha iXHiIi OCHOBI 3a paXyHOK BHOOpPY CKIafmy,
YMOB CHHTe3y 1 HacTymHoro o6poOnenns. IIpomecu
OJlepXKaHHA LiTbOBOTO MPOAYKTY MPOXOASThH Uepe3 HU3KY
cTaiif i CymIpoBOIKYIOTCA YTBOPEHHIM IIPOMDKHUX (ha3.
3HaHHS OpO iX CKJIaJ, YMOBH YTBOPEHHSA M iCHyBaHHS,
BJIACTHBOCTi, OCOOJHMBOCTI 1 3aKOHOMIPHOCTI NepeTBO-
PEHHS Jar0Th MOXKJIMBICTh KePYBaTH TAaKUMU MPOLECaMH i
IIPOBOIUTH HANPaBJICHUH CUHTE3.

PeanbHe BUpilIeHHS TaKHUX 3aBJaHb HEIPOCTE B CH-
Iy 0OMeXeHOi HasBHOI AJ1s1 HBOro iHQopmartii, CKinaaHocTi 1
YacTO HEeMi3HAHOCTI MEXaHI3MiB IIePETBOPEHb, HASIBHUX TPY/I-
HOIIB y BUSIBJICHHI ¥ ineHTH(]ikamii HAaOUIbII ycepeqHEHUX
XapaKTepHUX CTPYKTYpHUX (OpM, HMIBUIKHX 3MiH 1 HEpIBHO-
BaKHOCTI IIPOIIECiB, 6araToakTOPHOCTI MOXKIIMBUX BILTH-
BiB Ta Jii IHIIUX KOHKPETHUX YUHHHUKIB.

Merta poboru. IIpoBefeHHS CHHTE3y MOHOKPHCTa-
JIYHUX 3pa3KiB 1 KOMIIJIEKCHE KPUCTAJOXIMiUHE OXapak-
Tepu3yBaHHA (Di3UKO-XIMIYHMMU METOAAMU JIyKHHX KO-
OpIMHAIIIHUX HITPATIB PiAKICHO3EMENbHUX EJIEMEHTIB —
HITPaTHUX TMONEPEAHUKIB 0araTOKOMIOHEHTHUX OKCH]I-
Hux P3E-BMicHUX NONi(yHKI[IOHANBHUX MaTepiaiB 3 Me-
TOI0 (DOpPMYBAaHHS OCTOBIPHUX YSBIEHb 1 OJEpPXKAHHA
00’€KTUBHUX 3HaHb NPO OCOOIMBOCTI MEPETBOPEHB B CH-
CTeMax HITpaTHHUX IPEeKypcopiB y XOAi IepepoOieHHs 3
TEIUIOBOIO aKTUBAIi€10, HEOOXITHUX IS yAOCKOHAJICHHS
it po3pOo06JICHHS METOJOJIOT1H 1 perylaMeHTiB Cy4yacHHUX Te-
XHOJIOT1H X BUTOTOBJICHHSI.

Metoanka excnepuMeHTy. CHHTE3 MOHOKpHUCTa-
JIYHUX TOABIMHUX HITpaTiB 3AIHCHIOBAIU 130TEPMIYHO
METOJIOM BUIIAPOBYBaHHS PO3YMHHMKA 13 MAaTOYHUX PO3-
YHHIB B yMOBaX, 3’5ICOBAaHUX 13 JaHUX 3 BUBYEHHSA (a30-
BUX JiarpaMaM pO3YMHHOCTI BiJNOBITHUX HITPaTHHX CHU-
cTeM. SIk BUXiAHI COJIi BUKOPUCTOBYBAJIU TigpaTOBaHi i
0€3BOJIHI HITPAaTU CKIAJ0BUX €IEMEHTIB MapKH «4. 1. a.».

XiMiuyHUN aHaJi3 3pa3KiB MPOBOJUIN HA BMICT iOHIB
Ln’*, asory. Bmict Ln’" Bu3HAUANM TPHIOHOMETPHYHO;

Bicnux Hayionanvrnoeo mexuiunoeo ynieepcumemy « XI1»
Cepis: Ximis, ximiuna mexuonoeis ma exonozis, Ne 39(1315) 2018



ISSN 2079-0821

a30Ty — METOJIOM BiArOHKH; ioHY Me — po3paxyHKOM 3a
PI3HUIIEI0, BUXOJSUH i3 3arajlbHOTO BMICTY HITpATiB, 1 4a-
CTKOBO 32 CyXHM 3aJIUIIKOM.

InaMBiAyanbHICTh CHOMYK MiATBEPIXKYBalu XiMid-
HUM, KPUCTAJOONTUYHUM, PEHTI€HO()A30BUM, PEHITECHO-
CTPYKTYpHHUM, [U-CHEKTpOCKOMIUHUM, TepMorpadidHuM
aHaJI130M, IHIIUMH METOJIAMH.

KpucranoonTuuHi BU3HAUEHHS CIIONYK BUKOHYBAIH
iMEpCiHHUM  METOJOM 3a JOIOMOTOI0  MIKpOCKOIY
MUH-8. ®a30Buii aHaNi3 BUKOHYBAIH Ha JUPPAKTOMETPI
JAPOH-3M (Cu K, — BunmpominioBanHs, Ni — (QiabTp) 32
METOZIOM «mopolka». Juppaxrorpamu po3mudpoBy-
Banu 3a kapTotekoro PDF JCPDS. BusHaueHHs cuMeTpii,
mapamMeTpiB elIeMEHTapHUX KOMIpOK i BUMIpIOBAHHS iH-
TeHCUBHOCTI audpakuiifiHux BigOMBaHb Bi MOHO-
KpHUCTaJiB TPOBOAWINM Ha aBTOMAaTHYHOMY peHIre-
HIBCBKOMY MOHOKpHUCTanbHOMY mudpakromerpi CAD-4F
«Enraf — Nonius» (Mo K, — BunpomiHioBaHHs, rpadito-
BHIl MOHOXpOMATOp; ® /20 — MeTo). Yci po3paxyHKu 3
BHU3HAYEHHS I yTOUHEHHS aTOMHUX CTPYKTYp BUKOHYBa-
JIUCH 3 BUKOPHUCTaHHAM KOMIUIEKCIB KpUCTaIOrpadidHUX
nporpam SHELX, XTL-SM, AREN. 1Y-cuexTpu NHOIIH-
HAHHS CHHTE30BAHMX CIONYK B obmacti 400—4000 cm™
peectpyBanu Ha cnektpodoromerpi UR-20, Bukopucro-
BYIOUM CTaHJApTHy METOAMKY CYCHEHIYBAaHHS Yy
Ba3eIiHOBOMY Macii. TepMorpaBioOMeTpHUUHHUM aHAI3
npoBoamin Ha Aepusatorpadgi Q-1500 D npu remnepa-
Typax Bix 293 K g0 1273 K y NoBiTpsSHOMY cepeoBUILi
31 mBUAKicTIO HarpiBauHs 10 rpam./xB Ta po3pobieHOMY
npuctpoi s JATA [21].

Pe3yabTaTn gociigkens Ta ix o0ropopenHs. [lani
3 BUBYEHHS (pa30BHUX PIBHOBAT' Y BOJHO-COJIBOBUX CHCTE-
Max HITpaTiB pifkicHO3eMenbHUX i A enemeHTiB mepio-
JIUYHOI CHCTEMH, aMOHil0 OMyOJiKOBaHI B MOMEpEIHIX
Bunryckax BicHuka HarioHanbHOTo TEXHIYHOTO yHiBep-
cutery «XIII» [22-25] i cucTteMaTu3oBaHi aBTOpaMU y
JaHiit myomikarmii (quB. Taba. 1). OxepaxaHni BiTOMOCTI 10-
3BOJISIIOTH MOJIENIOBATU MiATOTOBYi cTamii (opMmyBaHHA
0araTOKOMIOHEHTHUX OKCHUIHHMX MOJi(pyHKIIOHATbHUX
MaTepialiB Ha iX OCHOBI 3 BUKOPHCTaHHAM PiJKUX HITpa-
THHX TPEKYpPCOPiB.

Sk BigoMo, OyIb-KHI CHHTE3 — 1€ HEPiBHOBAXKHUI
nporec. HasBHi BHABIEHI TeHAEHIIl (a30yTBOPEHHS B
MOJIENBbHUX JOCTIPKYBaHUX CHCTEMAaX € TEPMOIUHAMIUHO
HalOLIbII BIpOTiIHUMH MEXaMU MEPEeTBOPEHb B TEXHO-
JOTiYHUX 00’€KTax B yMOBax ()OpMyBaHHS i OTpUMaHHS
LiTbOBUX MPOAYKTIB. A MOXKIUBI peajbHi BiAXWICHHS B
MoAi0HUX CUCTeMaX 3YMOBIIOIOTHCS HEOIHOPITHICTIO pe-
aKIITHOTO cepefoBHUIIa 3a CKIaJ0M, BMICTOM pPearyrunx
KOMIIOHEHTIB, 32 YMOBaMHU iX 3HaXOJDKEHHS, CKIHUYEHHiC-
TIO IIBUJKOCTI IEPETBOPEHHS, TU(PY31IHHUMHI 0COOIUBOC-
TAMH, TEIMJOEMHICTIO, 3B’SI3KICTIO, MPUPOJOI0 MEPETBO-
pPEHb Ha MEXi yTBOPIOBAHUX reTepo (a3, BUKOPHUCTAHHAM
3aCTOCOBAHMX MPHUHIIMIIIB 1 CIIOCOOIB iX aKTUBAIi Ta iH-
IIMMH KOHKPETHHMH YHHHUKaMHU. | BUSBJIEHI Ipolecu
KOMIUICKCOYTBOPEHHS. y BOJHUX PO3YMHAX HITPATIiB
CIpPHUAIOTh TOMOTEHI3aIlil CUCTEM CTPYKTYPHHUX KOMIIOHE-
HTIiB Ha MOJEKYISIPHOMY DPiBHI IpH KOMILIEKCHOMY 4YH
KOMOiIHOBaHOMY IepepOOICHHI.

BceraHoBIEHO XapakTep B3aeMOJil MiIX CTPYKTYp-
HUMU KOMIIOHEHTiaMU CHCTEM, KUIbKiCTh, CKJIAJ, Xapak-

Tep PO3YMHHOCTI, TeMIepaTypHi ¥ KOHLEHTpaMiiiHi Mexi
YTBOPEHHS I ICHYBAaHHS BHXiJHHX PEUOBHH Ta HOBHUX
¢a3, ckiajg eBTOHIYHUX 1 MEPeXigHUX TOYOK, 3pOOJICHO
BUOIp ONTHMAIBHUX YMOB KpHCTali3alii MOABIHHUX HIT-
patiB. IIpoBeneHo cuHTE3 MOJABIMHUX CHOJIYK 1 JOCIHi-
JUKEHHS GOpM POCTY # oXapaKTepu3yBaHHS KOMILIEKCOM
(131KO-XIMIYHIX METOMIB iX MOHOKPUCTAJIYHUX 3pa3KiB.
OpeprkaHi BIIOMOCTI HO3BOJIIOTH MPOBOIMUTH 11€HTH(I-
Kallifo yTBOpIoBaHNX HOBUX P3E-BMicHUX HITpaTHUX da3.

VYci HOBI BusBICHI a3y CHHTE30BaHI y MOHOKPHC-
TaliYHOMY BUIVISLAI. BUIBIIICT 13 HUX Mae€ i30METpUYHY
dopmy, posmip 4-30 mm. Ixwmiii cknan, aromHO-KpuCTa-
miuHy OynoBy, GopMu KOOpAMHALIMHUX mHomieapiB Ln,
TUMU KOOPAHMHALIT JiraHiB, psal IXHIX BIACTUBOCTEH 10-
CHIJ)KEHO 3 BUKOPHCTAHHIM KOMIUIEKCY (i3UKO-XiMIUHUX
METOJIB: XIMIYHHM, PEHIT€HO(}A30BUM, PEHTI€HOCTPYK-
TypHUM, [Y-CHEKTPOCKOMIUHUM, KPHCTAJIOONTHYHUM,
tepmorpadiunum, I'IT" na3epHOro BUIPOMiHIOBaHHS.

XiMiuHHH aHaNli3 BHUIIIEHUX CIHOJIYK MiATBEPIKYE
CIiBBiJHOIIEHHS Mac €JIeMEHTIB y 3alIPOIIOHOBAHUX BUILE
¢dopmynax. CucTeMaTH30BaHI JaHI 3 BUBYEHHS JITIEBUX
KOOpAMHALIHHUX PiAKICHO3EMENbHIX HITpaTiB
Li;[Lny(NO;)9]-3H,0 (Ln — La — Sm) HaBeneHi aBTOpaMu
B [23]; marpieBux cnoayk Na,[Ln(NO;)s]-H,O (Ln — La—
Sm) — B [24]; kamieBux cnoayk K,[Ln(NO;)s(H,0);]
(Ln—La-Nd), Kj[Lny(NO3)y]nH,O  (Ln—La— Sm,
n=0, 1) — B [25] (excrepuMeHTabHI JaHi OCTaHHIX y3-
TODKYIOTBCS 3 pe3yibTaTaMH paHillle BUBUEHUX PEHTTe-
Horpa(iYHO KaJi€BHX HITpaTiB JaHTaHy [26], mpa3eonu-
My [27]); pyOimieBux i Ie3i€BUX KOMIUIEKCHHX HITpaTiB
MPECTABHUKIB 130CTPYKTYPHHUX IPYIl JIAHTAHOIAIB LIEPI€BOI 1
ITpi€EBUX MiATPYI, IO HUHI iHTEHCUBHOBHUBYAIOTHCS, BIIE-
pIlie HABOAATHCS B Tab1. 2—4.

V3aranbHeHi 1 BaXKJIUB1 I MPaKTUYHOTO BUKOPHC-
TaHHs BiJOMOCTI IPO JIy>KHI KOOpJUHAIINHI HITpaTH pifI-
KiCHO3eMENbHUX €JIEMEHTIB — MPEeKypcopU IHEepCHEeKTHB-
HUX Cy4acHUX 0araTo(QyHKIIOHAJBHUX MaTrepiaigiB —
IIOJ0 YMOB iX YTBOPEHHS, IPUPOAM XIMIYHOIO 3B’SI3KY,
ckiaxy, OyoOBH, TUIy KOOpPAMHALII JraHna, iCHyBaHHS
I30THIHUX PSAIiB N0 CTeXioMeTpii CKIaxy, CTPYKTYpI,
IPUTAMAHHUX IM BIACTUBOCTEl CHCTEMaTH30BaHi aBTO-
pamu ¥ y HaiiOinbIn HaouHiM GopMi HaBeneHi B Taba. 1-4.
Bubip Takoi ¢opmu ImpenCTaBICHHS OAEPKAHUX PE3yib-
TaTiB HaNOLIBII iHGOPMATUBHUN 1 KOPUCHUH MifT 4ac po-
3po0JIeHHs 1HHOBAIIfHUX NPOEKTIB J03BOJSE MPOTHO3Y-
BaTH MPUYNHHO-HACTIJKOBI (yHAaMEHTaIbHI 3aKOHO-
MIPHOCTI TOBEAIHKH CTPYKTYPHUX KOMIIOHEHTiB B
aHAJIOT1YHUX BUPOOHMYHX IpoIlecax, MpaBUIbHO BUOUpa-
T PEXHUMH, CTaIiiHICTh, ciocobu GopmyBaHHS il oxep-
JKaHHSA IUIBOBUX NMPOIYKTIB 3 BiATBOPIOBAHUMH CTPYKTY-
PO-4yTIUBUMH XapaKTePUCTHKAMU.

IY-cnexTpy NOrJIMHAHHA CUHTE30BAaHUX CIIOJIYK BU-
Buanu B o6macti 400-4000 cm™'. B Tabn. 3 MpeICTaBJIeHi
XBUJIBOBI YHCJIA CMYT MOIJIMHAHHA HOBHUX TBepAHUX a3 i
IIPOBEAEHO iX BigHeceHHs. I MOPIBHSAHHS TaM K€ IpH-
BeneHi cmyru nornuHaHus Nd(NO;);-6H,0.

I3 anani3y IY-cnexTpiB MOTIMHAHHS HOBO YTBOPIO-
BaHUX (a3 (SK MPUKIaA, pUC. | — ABOX HOBUX LE31€BUX
HITpaTiB HEOUMY) BHJIHO, 1[0 IO CKJIAy CIOIYK BXOAATH
KOOPAMHOBaHI HITPAaTO-TPYIHU, OCKUIBKU B CIEKTpax NpH-
CYTHi BEJINKOI IHTEHCUBHOCTI CMYTY IIOBHOCUMETPUYHOTO
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KOJMBAHHS V| 1 PO3LIEIUIEHHS CMYT, IO BiANOBiNAIOThH
BHUPOJPKEHUM BaJEHTHOMY Vs 1 IedopMaliifHOMY v, KOJIU-
BaHHAM. Bennunna posmemneHHs Av; = 200-210 om’!
BKa3y€e Ha JOCTaTHBO BHCOKY CTYIiHb KOBaJIE€HTHOCTI
3B’s13Ky i0HiB Ln’'3 aromamu kucHio mitpaTo-rpym. B
IY-cmexTpax BIACYTHI CMYruM IOIVIMHAHHS HITpaT-ioHA
1390 cm™ i B o6macti 830840 cM™', xapakTepHi mms i0H-
HUX HITpaTiB JTy>XHHX MeTaniB. IIpoBemeHuil aHami3 cBif-
YUTh, 1[0 Y CKJIAJ] CTIONYK MICTSThCS KOOPIMHOBAHI HITPATO-
Tpymny, i MOJBIMHI HITPATH JTAHTAHOINIB MOXKHA BBAXKATU KOM-
wiekcHuMH. Criennika TIOCKUX JITaHAiB He A03BOJIIE, BH-
XOJUTUM TUIBKH 13 aHAMi3y (PyHIaMEHTaNIbHUX YacTOT, OJHO3-
HAayHO BU3HAYUTH TUN iX KoopauHauil. [ns po3s’s3aHHs
LOTO MUTAHHSA 1 OyJ7I0 BUKOHAHO PEHTTEHOCTPYKTYPHE J0C-
JIiKeHHST HOBUX BUSBIICHUX CIIONYK (IHB. Ta0I. 4).

VY cnexTpax HOIVIMHAHHS OJAEP)KaHHX CIOIYK CIO-
CTEepIraloThCs CMYTH, IO BIANOBiZAIOTH BaJICHTHUM, Je-
¢dopmaniiHuM, Ti6paifHUM KOJMBaHHAIM MOJIEKYJ BOAH,
MOSIBA SIKUX IIOB’A3YEThCA 3 KOOPAMHAIIEI0 MOJIEKYN BO-
JIu. YTOYHEHHS CKJIAy CHHTE30BaHMX CIONYK 1 IX 3amuc
y KOMIUIEKCHOBY BUJi OyJ0 3AiMCHEHO 3a JaHUMH KOM-
IUIEKCHOI'O 1X JOCHIMKEHHS BKa3aHUMHU BHIIE METOJAMH 1
IPOBEACHHAM HU3BKOTEMIIEPAaTypHOTO pPeHTreHorpadgiy-
HOTO eKCHEepHUMEHTy y MpoIleci BUBUEHHS iX aTOMHO-
KPHUCTaTiuHOI CTPYKTYPH.

VY MojenpHHX CHUCTeMax BHUSBJICHO YTBOPEHHS ILLIOTO
KJ1acy aHIOHHHUX KOOPIUHAIIMHNX CHOJYK, IO HAJYye TIOHA]
70 npexncraBHuKiB. OnepkaHi pe3yabTaTH JO3BOJIMIM BCTa-
HOBUTH HasBHI BUJH CIOJIYK, MEXI iX 130CTEeXiOMETPHYHOCTI
CKJIaJy 1 CXeMU Iepexoay CTPYKTYPH 3a MPUPOTHUMU PIIaMU
jonis enementis Y, La’" — Lu’"; Li" — Cs", NH,"; BusHa-
YalbHy POJIb KOMIUIEKCOYTBOPIOBAJIBHOI 3[aTHOCTI I€H-
TpalbHOrO aToMa Ln B aHAJOTIYHUX TEXHOJIOTIYHHX
00’ekTax; HEMOHOTOHHICTh 3MiHH BiacTuBocTeil Ln y
IpoIiecax KOMIUIEKCOYTBOPEHHS.

Pentrenorpagiuno goBeneHo icHyBaHHA 13 rTpynm
130THNHUX 3a OymoBoro cnouyk (Tadm. 4), 6 i3 sKux
00’€THYIOTh HELEHTPOCUMETPUYHI KPUCTAJI4HI HITpaTH
3/1aTHI BUCTYNATH I1'€30-, CETHETO-, MipOENEeKTPUKAMH,
JBO3asIoMITIOBaTH [25].

IIpu yTBOpEHHI HITPATHUX KOMILIEKCIB 3HAUHOIO Mi-
POI0 BUKOHYIOTHCSI BUMOTH CHUMETpIi 1 IIaHApHUH Maui
posmipamu dirang NO; € «3pydHHM» I8 YTBOPEHHS
BHCOKOCUMETPUYHOTO OTOUEHHS 10HIB Ln". OnepsxaHi
JlaHi CBiA4aTh, [0 OCHOBY CTPYKTYPH CIIOJIYK CKIAJal0Th
piaKicHO3eMeNbHI KOOpAMHALIMHI MONieapH, M0 TaK 4H
iHaKIIe 3B’ A3aHi y mpoctopi [25-29]:

—y Li", K, NH,', Rb" nitpatHux cucremax pizmkic-
HO3eMEIbHHUX €JIEMEHTIB Iepi€BOi MiArpyNu, y SKHUX KO-
OopIvHAIliiHe HaCHMYeHHS KOMIUIEKCIB JIAHTAHOIJIB Bij-
OyBaeTbcs 0e3 ydwacTi MOJEKyl1 BOAM, HITPaTo-rpymna
OJIHOTO 13 3 He3aJeKHUX aTOMIB HITPOTEHY «OOCIyroBy€»
JIBa HE3alleXKHUX Ln-KOMIIIEKCcOyTBOpIOBaya, a il MOCTU-
KOBI aTOMH OKCHTeHy 3B’a3yr0Th Kommuekcu [Ln(NOs)s]>
y TphoxMipHHit kapkac ck1any [Lny(NO3)ol® e

— BXOJKCHHS BOAM Yy KOOpAHWHAILiMHY cdepy
Ln-koMmekcoyTBOpIoBada 3aBaXkae MoJiMepHu3alii KoM-
IUIEKCIB 32 PaXyHOK YTBOPEHHS MICTKOBHMX HITPAaTO-TPYyI i
€ YMOBOIO ICHYBAHHS HCKPETHHX KOMIUIeKCiB Ln’"
(3B’5130K KOMILIEKCIB y TPbOXMIpHY HMOOYHOBY 3AiiicHIO-
€ThCS 32 JOMIOMOI0I0 10HHUX 3B’ s13kiB M—0);

— YHIKaJbHICTh HATpi€BUX HiTpaTHuUX cucreM P3E
IepieBoi MiATPYNH IMOJAra€ B TOMY, o Ln-momienpu,
3’€IHYIOUUCH CIITbHUMU BEpUIMHAMH, YTBOPIOIOTH JIaH-
I[I0KKH — OCHOBY KpHUCTaIiuHOI MOOYJOBU JaHUX CIONYK;

—uesieBa ¢gaza Cs[NA(NO;),(H,0);] [28] BusBusie
ocobnuBwil iHTEpec, 60 B Hilt 3ahikcoBaHA KOOPAUHALISL HIT-
paTo-Tpymn HEOJUMOM TI0 THUITY MOHOJEHTATHOTO JIiraH/a,;

— 1e3i€B1 KOMIUIEKCHI HITpaTHI CIOJYKH HEOIUMY
[28, 29] pi3Horo ckiagy BUSBISAIOTH OAHAKOBO OPraHizo-
BaHy KOOpPIUHALINHY cdepy, 0 ACKPaBO ITIOCTPYE T0-
MiHyBabHY Ponb i0Hy Ln’" y cTpyKTypOyTBOpEHHI IIy%-
HUX PiJKiCHO3EMENbHUX HIiTPaTiB.

TakuMm 4MHOM, y CHUCTeMaX JYXHHX HITpATHHX IO-
nepeauukiB P3E 3ycTpidaroThest sIK 1301b0BaHI KOMILIEK-
CH, TaK 1 HOJIMEPHU30BaHi y pi3HIA CTeNeHi: NBOSAACpHI
[Ndy(NO;)y,]”, naHmoxkosi [Nd(NO3)5]2'w, KapKacHi
[Lny(NO3)o]” yoe.  Bepyunm ydacTs y KOOpAMHAIIHHEX
chepax Ln i M, NO; -rpynu 36epiraioTs miocky qopmy.
Bopa, sika BXOANUTH 10 CKIaay OUTBIIOCTI JIYKHHX PiAKic-
HO3EMENIbHUX HITPaTiB, KOOpPAMWHAIIHHA 1 KpUCTaTi3alIin-
Ha, Bilirpae BaXXJIMBY POJIb, KOOPAUHALINHO HACHUYIOUU
iorn Ln®" i 31ilicHIOI0OUN 01aTKOBI KOHTAKTH y CTPYKTY-
pax 3a JOIIOMOT'00 BOJHEBHUX 3B S3KiB.

InnuBigyansHiCTh Ln-koMIeKkciB HITpaTHHX IIpe-
KypCOpIB IPOSIBIAETHCA: B 0OMexeHoMy Habopi Ln-koop-
JNUHAIIMHUX TONieapiB; Yy CXHUIBHOCTI 10HY Ln*"-kom-
IUIEKCOYTBOPIOBaYa CTBOPIOBATH HABKOJO ce0€ CUMETPUYHO
OpraHi3oBaHy KOOpAUHALINHY cepy i B TOMy, [0 KOMILIEK-
caM (hopMasbHO PI3HOTO CKIATY 1 CTeXiOMeTpii MOXKYTh Bifl-
TIOBiIaTH OJJTHAKOBI KOOPIMHALIIIMHI MOJTieIpH.

HasBHi cTaTHCTHYHI BiJOMOCTI i CBiT4aTh MpO Te,
10 Haii0inbla BIPOTiMHICTh 3MIHU CKIAXy I CTPYKTypH
IpU BIAMOBIAHUX PIBHUX yMOBAaX CIOCTEpIraeTbes ISt
cnoixyk Nd. YV Hamomy AZOCHIKEHHI JTyXKHI HITpaTH He-
OJIMMY TaKOX NPEJCTAaBIICHI CaMOI0 HaOiNbII YHCeNTb-
HOIO TPYHNOI0 CHONyK (auB. Tabm. 1). PazoMm 3 Tum 3 mig-
BUIIEHHSAM TEMIIEpaTypd Yy HITPaTHUX JOCIIIKEHHX
cucTeMax 3i 30UIBIIEHHSIM PajiyciB OQHOBAJICHTHUX KaTi-
OHIB KOMIUIEKCOYTBOpIOI0Ya 31aTHICTs Nd 3pocTae (y cu-
cremax 3 ydactio Li" i Na* yTBOpIooThes mo ojHOMY BH-
ny cronyk; 3 yuactio K, NH,", Rb", Cs" — 1o 1a Buja).

Koopauuaniitui uncna Ln®" epiesoi miarpymu y mi-
TieBUX — pyOimieBux cmoiykax 12, y me3i€BUX CHOIyKax
ix K4 = 10 i koopyuHaniitna emaicts NO; -IpyT BUKOpHC-
TaHa He TIOBHICTIO; €JIEMEHTH 1TPi€BOI MIATPYIH B YCIiX CIO-
nykax maroTs KU 10. Busieneno Brmas npupoau Me', NH,"
Ha (GopMy KOOPAWHAIINHUX MOMIEpPiB, CIOCIO ymaKyBaHHS
KOMILIEKCIB Y IPOCTOPOBY OYIOBY, BIACTUBOCTI CIIOIYK.

Ha mnepcrnexkTHUBHICTb BUKOPUCTAHHS TaKOTO BHIY
koopanHaniiHux P3E-BMiCHUX HITpaTHHX IpPeKypcopiB
BKa3aHO aBTOpamMu B [25].

Otpumani HafdilHI eMHipUYHI AaHI HPO ATOMHO-
KPHUCTaIiYHy CTPYKTYpY KOOPAMHAIINHHUX HITpaTiB JaH-
TAHOI/IB BIIrparoTh BAXKJIUBY POJIb B ONTUMI3aIil po3po-
060K TEeXHOJIOTi¥ BUTOTOBIECHHS HOBUX OaraTo(yHKIiOHa-
mpHUX  P3E-BMicHHX  MaTepianiB, SKi  CIPHUSIOTH
IHHOBALIMHIN AisUIBHOCTI B pi3HUX ranysax. Oxpepikani
KpHucTanorpadiuHi BiTOMOCTiI CIyTyIOTb ISl MOSCHEHHS
Ta IPOTHO3YBaHHS BIACTUBOCTEH MpPOMDXHHUX (a3 1 Ma-
I0Th SIK CAMOCTIffHY HayKOBY, TaK 1 IPUKJIaJHY I[iHHICTb.
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Tabmmus 1 — Ckian i TeMnepaTypHUii iHTepBa yrBopeHHs KoopauHauiiiuux HitpariB P3E it enemenris IA rpymnu, BusiBIeHHX y BO-

JHO-coiboBHX cucteMax MeNO; — Ln(NO;); — H,O
M\P3E La | Ce | pr [ Nd Pm Sm Eu [Gd[Tb [Dy [Ho | Er [Tm[Yb[Lu[ Y
Li3[Ln2(NO3)9] 3H20
Li Ky6iu.; P2,3 eBT. CBT.
’ 25-100 °C
100°C__ | 100°C [ 100 °C [65-100 °C 25-100 °C
Na,[Ln(NO;)5]-H,O
Na MOHOKIIH.; P2,/a CBT.
25-100 °C
25-100 °C l 50-100 °C 100 °C
K5[Ln(NO3)s(H,0),]
pombiu.; Fdd2
25-50 °C K[T.b(NO3)4.(H20)2]
K K3[Ln,(NO3), H,0 IpUMIT. poM6id.; P2 cn
KyOiu.; P4;32 50-100°C
100 °C 50-100 °C
Rb,[Ln(NO3)5(H,0),] Rbs[Ln,(NO3);]-H,0
moHuokIiH.; Cc monokmiH.; C2/c
Rb[Ln(NO;)4(H,0),] -H,0
Rb 25-100 °C 25-50 °C | [50-100 °C MOHOKIIH. ; P2,/n
Rb;[Ln,y(NOs)] -H,O 25-50 °C
KyOiu.; P4;32
50-100 °C
Csz[Ln(NQ3)5(H20)2]
MOHOKIJIIH.; C2/c CS[Ln(N03)4.;(H20)2] .H20
25-50 °C | 25-100 °C MOHOKIIH. ; P2,/n
Cs 25-50 °C
Cs[Ln(NO;)4(H0)s]
Tpukiin.; P1
50°C | 50-65 °C

Tab6umns 2a — Pentrenorpadivni JaHi MpeACTaBHUKIB I30CTPYKTYPHHX IPYI pyOiqieBUX 1 [je31€BUX KOOPAMHALIHIX

nitpariB P3E nepieBoi minrpymnu

Rb,[La(NO;)s(H,0),] Rbs[Nd,(NOs),,]-H,O Rb3[Nd,(NOs)s] Csy[Nd(NO3)s(H,0),] Cs[Nd(NO3)4(H,0)s]
l,, 1, l,, 1/1,, 1/l,, /1, l,, 1/l,,

dA | % | dA % d, A % dA| % |dA| % | dA | % | dA % d, A %
8,76 | 25 | 2,7609 [21,5| 5,21 20 | 9,66 | 68 [2,029] 7 | 6,799 | 11,5 2,2191 | 11 6,667 80,8
6,916 | 100 | 2,7184 | 14,5 | 4,64 100 | 7,90 | 39 | 1,965| 10 |5,9375| 15,5 | 2,1923 | 28,5| 35,4070 | 19,6
6,707 | 8 |2,5390 | 29 455 62 | 4,85 | 18 [1,945] 10 |5,0080| 55 | 2,1841 | 26 | 52727 | 36,5
6,185 | 18,5 | 2,4661 | 26,5 | 3,63 71 | 4,58 | 100 | 1,822 11 |4,8385|51,5] 2,1681 | 16,5| 4,4489 | 61,9
5,776 | 20,5 | 2,3963 | 35 3,07 44 | 434 | 56 | 1,791 22 [4,3708]49,5 | 2,0597 | 16 | 42467 | 292
5433 |23,5] 23926 | 28 3,05 51 | 4,15 | 90 |1,762| 17 |42148| 10 |2,03162| 23 | 4,1409 | 11,9
51273 | 41 | 23767 | 15 | 2,907 22 | 3,96 | 18 | 1,747 16 |3,6775| 100 |1,8412132,5| 3,9241 8,8
50634|435] 23575 [11,5] 2853 S1 | 3,81 | 25 [1,645| 14 |3,4241[185| - — | 13,7231 142
4484 | 16 | 23258 | 13,5| 2,757 29 3,67 9 |1,622] 10 |3,3334| 60 — — | 35700 | 13.1
4370 | 86,5 | 22839 | 16 | 2,693 27 343 | 13| — | — [32995]545] - — | 3,4035 3.8
4271 | 69,5 | 22564 | 86 | 2,548 22 33316 | — | — [3,0639] 27 — — | 33384 | 496
4219 | 12,5 | 22056 | 22 | 2,472 31 | 324 | 41 | — | — [2,9760] 85 - — [ 32781 | 5273
3911 | 21 | 2,1933 [285| 2,395 82 [2,699] 63 | — | — [29024[365] - — | 32314 | 135
35644 8,5 | 2,1691 | 20 | 2,252 44 2,648 12 | — | — [2,8013|11,5| — — | 27152 8,8
35145] 7,5 | 2,1493 | 16 | 2,141 36 2,556 98 | — | — |2,7427] 23 — — | 2,6727 100
34714 17,5 | 2,1007 | 17,5| 2,058 11 |2515| 55 | — | — [2,7041]10,5| - — [ 2,5829 | 11,5
33606 | 32,5 |2,02129 10 | 2,023 20 [2395) 10 | — | — [2,6573] 41 - — [ 23528 | 165
33164385 1,93168| 7.5 | 1,988 20 2326 28 | — | — [2,6048] 26 — — | 12,2739 5.8
3,1662 40,5 [1,91250| 9,5 | 1,861 31 2296 70 | — | — |2,5758] 17 — — | 12,2307 9.6
3,1443 [ 61,5 |1,82943 | 13,5 - — 226318 | — | - [2,5293]185] - — [ 21882 | 142
3,0973| 8,5 |1,70364| 35 - — (223343 | — | — [2,4149] 16 - — | 191250 | 2838
2,9877| 37 [1,69954] 155 — — 2076 8 | — | — [2.4012] 16 - — | 1,62366 | 208
2,9209] 55 |1,43593] 23 — — 24843 | — | - [23671]225] - — | 1,61946 10
2,8841| 24,5 |1,43317] 14 - — |23 21 | - | - [23375]275| - - - -
2,8447| 49 |1,41883] 14,5 - — 2,098 15 | — | — [2,2939] 15 - - - -
2,8394 [ 47,5 (134424 20 - — (205132 = | = [22728]565] - - - -
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Tabumuis 26 — PentrenorpadivHi gaHi npeICTaBHUKIB i130CTPYKTYPHUX TPYI KalTi€BUX, PyOilieBUX i Ie3i€BUX KOOPAMHALIITHIX

HitpariB P3E itpieBoi minrpynu

K[Tb(NO3),(H,0),] Rb[Tm(NO3)4(H,0),] -H,O Cs[Dy(NO;)4(H,0),] -H,0
d A 111y, % d A /1, % d A /1, % d A /1, % d A /1, % d A /1, %
7,900 19,4 2,6742 22,5 8,934 15 2,1801 38,3 8,934 17,8 2,8823 42,2
6,511 67,5 2,5829 27,5 6,1338 23,3 2,0606 15,8 7,900 30 2,7427 15
6,3076 21,9 2,4441 42,5 5,9217 42,5 2,03162 59,2 7,762 18,3 2,7184 28,3
5,7909 51,3 2,3963 63,1 4,9184 35,8 2,02558 36,3 5,9375 11,7 2,6727 12,8
5,7461 28,8 2,3914 61,3 4,6620 35 1,98192 22,5 5,6586 7,8 2,6345 10
5,6586 10 2,3767 22,5 4,4846 342 1,90646 254 5,3041 25,6 2,5902 41,7
5,5276 26,9 2,3328 16,9 4,2669 38,3 1,90195 19,2 5,1332 100 2,5715 17,2
5,3939 17,5 2,3189 40,6 4,1371 40,4 1,87538 19,2 4,8438 65,6 2,4701 13,3
5,2295 63,8 2,3132 38,8 3,9832 17,5 1,86815 25,4 4,7161 12,2 2,3480 10
4,9347 24,4 2,2254 38,8 3,8015 12,1 1,84330 59,6 4,4667 86,1 2,3189 36,1
4,5299 100 2,1493 30 3,6273 11,3 1,83842 254 4,3666 18,9 2,2950 15,6
4,2467 16,3 2,0951 43,8 3,4476 11,7 1,77232 40,4 4,0259 31,7 2,2861 13,9
3,9656 38,8 2,04294 21,3 3,3212 100 1,76848 22,5 3,9621 64,4 2,2318 16,1
3,7509 14,4 1,93868 13,8 3,0015 31,3 1,68224 342 3,7047 17,2 2,2212 12,8
3,5927 13,8 1,92396 14,4 2,9265 10,4 1,67940 17,1 3,6186 222 2,1701 28,3
3,5448 15,6 1,87176 23,1 2,6883 14,6 1,60446 15 3,5728 9,4 2,1319 14,4
3,4528 16,9 1,85103 17,8 2,6136 31,7 1,47124 72,5 3,3606 27,8 2,1101 17,2
3,3606 43,8 1,73233 36,3 2,5873 254 1,46666 34,6 3,2852 13,9 2,00098 9,4
3,3482 74,4 1,72808 17,5 2,5307 13,8 1,40782 23,8 3,2086 10 1,98695 7,8
3,2291 75 1,60446 16,3 2,5088 20,4 - - 3,1728 11,1 1,96084 6,1
2,9378 28,1 - - 2,3865 8,8 - - 3,1015 14,4 1,94811 11,7
2,8394 17,5 — — 2,2839 13,8 — — 2,9760 33,9 1,90948 9,4
2,8185 80 - - 2,2521 27,1 - - 2,9061 37,8 1,78590 10,6
[pumitka: d, A — mixmomusHi Bincrani; /1), % - BiJHOCHI iHTEHCHBHOCTI pediiekciB
Ta6umns 3 — XBuiboBi uncna (cM™') cMyr norsmHarss B 14 cnekTpax moABifiHuX HiTpaTiB
Binnecenns
slalalals]|sa ~ 5
2l A A A A 4 L~ T
HogoyTsopeHi conyku o C ! © c© c© © lo Ko o T
= & & & & & i LA = &
S S S e T - 2
clé|le| 2|22 e u
N N s = = = 3
. 1045 1760
Li3[Nd,(NO3),]-3H,0 570-645 | 720 | 750 | 820 1055 1320 | 1520 | 1645 1800 3200-3600 200
Nay[Nd(NO3)sIH.O | 570,650 | 722 | 750 | 817 | 1050 | 1325 | 1525 | 1640 };gg 32003600 | 200
1045 1760
K,[Nd(NO3)5(H,0),] 570-680 | 720 | 750 | 820 1055 1315 | 1520 | 1665 1795 3200-3600 205
1315 1765
K;[Nd,(NOs)e]-H,0 - 730 | 750 | 820 | 1050 1335 1520 | 1665 1800 3200-3600 205
1045 1760
Rbs[Nd,(NO3),,]-H,0 580-660 | 730 | 750 | 820 1055 1315 | 1520 | 1640 1800 3200-3600 205
1315 1760
Rb3[Nd,(NO3),]-H,O - 730 | 750 | 820 | 1050 1335 1525 | 1665 1800 3200-3600 210
Co[NAINO)s(H00] | 570.645 | 720 | 745 | 820 | 19% | 1310 | 1520 | 1640 | 1790 |3200-3600 | 210
1055 1800
Cs[Nd(NO3)4(H,0)3] - 718 | 745 | 820 | 1045 | 1310 | 1520 | 1640 };gg 3200-3600 210
1630 1760
Nd(NO;);-6H,0 600-680 | 720 | 750 | 820 | 1045 | 1320 | 1460 1665 1790 3200-3600 140
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Puc. 1 — [U-cnektpu normunanus cnonyk: a) Cs,[Nd(NO;)s(H,0),]; 6) Cs[Nd(NO3)4(H,0);]

Vv, M

Tabmuns 4 — KpucranorpadivHi XapakTepUCTUKH TOCIIJUKEHUX NTPEJICTaBHUKIB 130CTPYKTYPHHUX IPYIl KOOPANHALIHHUX HITpaTiB

P3E

Croyku

Cunrouis

ToukoBa
rpyma

[p. rp.

IMapamerpu
xomipku(A, rpaz. )

v, A®

Li;[Nd,(NO3)e] -3H,0

KyOiu.

23

P2,3

13,220(1)

2308,4

Na,[Nd(NO,)s] -H,0

MOHOKIJIIH.

2/m

le/a

15,157(4)
21,289(8)
7,911(5) 90,67(2)

25523

K,[Nd(NO;)5(H,0);]

poMOiu.

mm2

Fdd2

11,137(1)
21,272(3)
12,151(2)

2878,5

K;[Nd,(NO;),]

KyOiu.

432

P4,32

13,474(3)

2446,6

Rb,[La(NO3)s(H,0),]

MOHOKIJIIH.

Cc

11,092(2)
8,984(2)
17,873(6) 100,85(1)

17482

Rbs[Nd>(NO3),1]-H,0

MOHOKIIIH.

2/m

C2/c

15,767(4)
14,593(4)
14,336(4) 108,28(2)

31319

Rb;[Nd,(NO5),]

KyOiu.

432

P4,32

13,759(2)

2604,7

Csy[La(NO;)s(H,0).]

MOHOKIIIH.

2/m

12/a

10,868(3)
9,063(4)
17,557(4) 103,20(3)

1683,7

Cs,[Nd(NO3)5(H,0),]

MOHOKIIIH.

2/m

C2/c

11,136(7)
8,750(4)
16,399(9) 103,43(5)

1554,0

Cs[Nd(NO3)4(H,0);]

TPHKIIH.

6,968(5) 80,58(4)
7,089(3) 104,68(4)
13,908(6) 105,33(5)

697,1

K[Tb(NO;)4(H,0);]

poMOiu.

mm2

P2,cn

7,966(2)
11,571(9)
12,694(6)

1170,1

Rb[Tm(NO;)4(H,0),]-H,0

MOHOKIJIIH.

2/m

P2,/n

11,466(2)
11,641(3)
10,578(4) 111,30(3)

13154

Cs[Dy(NO3)4(H,0),]-H,0

MOHOKIIIH.

2/m

P2,/n

10,859(3)
11,217(4)
11,887(3) 108,55(2)

1372,6
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Kpim Toro, pocmigxeHHs (a30BOro ckiagy NpoayK-
TiB mHepepoOiIeHHd AUPaKUifHUMU pPEHTTeHiBCBKUMU
METOJaMHU JIO3BOJISIE TAKOXK IPOTHO3YBAaTH OCOOIMBOCTI H
XapakTep IEepeTBOPEHb, IX CTailiHICTh, pO3pOOIATH per-
JIAMEHTH 1 pexXuMU (OPMYBaHHS, IPOBOJUTH KEPOBAHUMH
CUHTE3 BUPOOHMIITBA KOHKPETHUX BUMAIB NPOAYKLii, BU-
O6upaTu Kpauuii BapiaHT cioco0y nepepoOIeHHs .

Ipuxnanu ¢popMyBaHHS KaTaliTHUYHO-aKTHBHHX IIe-
poBckiTononioHux a3z, onucani y pobotax [11, 14, 20],
HA0YHO UTIOCTPYIOTh I[IHHICTH OJI€P>KaHOT CUCTEMU 3HAHb
PO Tpolecu nepeTBopeHs y cuctemax P3E-BmicHuX HIT-
paTHUX TONEPEeNHUKIB 1 KPUCTAJOXIMIYHI BJIACTHBOCTI
3pa3kiB KOOpAWHALIMHUX HITpaTiB Ln g 3’scyBaHHA
B3a€MO3B’SI3Ky MIX CIIOCOOOM NPHUTOTYBaHHS, BapiaTHB-
HICTIO METOy aKTUBAIlil CUCTEM, METOMOJIOTIEI0 BUTOTO-
BIICHHA 1 ()a30BUM CKJIaJOM, IapaMeTpaMH peIliToK, Be-
JUYUHOI0 HHTOMOI TMOBEPXHi, MOPGOJIOTi€l0 CKIAJOBHX
YaCTHUHOK, KaTaTiTUYHOK aKTUBHICTIO 3pa3KiB B PEaKIlifX
HEIIOBHOT'O OKHCHEHHS BYTJIEBOJIB Ta IHMIUX chepax BU-
kopucTtaHHsa. HakonudeHi BiJOMOCTI JO3BOJIIOTH TIHOIIE
posibpaTucs B MexaHi3Max NpOLECiB i epeKTUBHIIIE BU-
KOPHUCTOBYBaTH HAHOCTPYKTYpPOBaHi IEPOBCKITONMOMIOHI
CIOIYKH 1 TBEpAl PO3UMHH Ha IX OCHOBI SK NpeKypcopu
JUIsL OTPUMAHHS 1HIIHMX NEePOBCKITONONIOHHUX (a3 MIIIXOM
peaxiiiif ioHHOro 0OMiHy, III0 MOXe€ CYTTEBO CIIPOIIYBaTH
IpOIeIypU CUHTE3Y IIIbOBUX NPOIYKTIB.

BucHoBku.

1. KoMIIekCHUM CHCTEMHHM JOCHTiJPKEHHSIM B3ae-
MOJii CTPYKTYpHUX KOMIIOHEHTIB y CHCTeMax HITparTiB
piaxicHO3eMeNnbHUX 1 [A eneMeHTIB nepioguYHOI CHCTeMHI
— TIpeKypcopiB cydyacHHX OaraTOKOMIIOHEHTHUX OKCHJ-
HUX (QYHKI[IOHANBHUX MaTepialiB Ha IX OCHOBi — BCTaHO-
BJICHO YTBOPEHHS IIJIOT0 KJIACY JIY>)KHUX KOOPIUHALIHHIX
HITpaTiB JJAHTAHOIJiB. YCi BOHU CUHTE30BaHi B MOHOKpU-
CTaliyHOMY BHII 1 BceOiYHO BHBUYEHI. 3’scOBaHi
00’€KTHBHI KPUCTAJOXIMIUHI 3aKOHOMIpHOCTI OyI0BH
LIBOTO THITY CTHIOJYK MOTJIHOMIOITH PO3YMIHHSI IPO:

— xiMiyHi 1 (i3ugHi B1acTuBocTi Ln, X koMmiaecoyT-
BOPIOBAJIbHY 3/1aTHICTb,

— MOXJIUBICTb YTBOPEHHS I iCHYBaHHS B aHAJOTi4-
HUX CHCTeMaXx acolilloBaHUX HOBHX (a3 i IX CTIHKICTb,

— BIUIUB IPUPOAM JAHTAHOIAIB 1 Ty’>KHUX METaliB Ha
CTPYKTYPY KOMIUIEKCHHX aHIOHIB 1 CHOJYyK Yy LiJIOMY,
— IHAUBiAyaNnbHICTh LN KOMILIEKCIB,

— ICHYBaHHS 130THIIHHX 3a CKJAaJOM 1 CTPYKTYPOIO
TPYI CIOJYK 32 IPUPOAHUMH PsIaMH JJAHTAHOIMAIB 1 JTyXk-
HUX METaNiB,

— ponbs NOj - rpyn B cTepeoximii I{b0ro KJ1acy HiTpaTiB,

— ponb BoaU y (hopMyBaHHI HallOIMKYOTO OTOUEHHS
ionis Ln’"- koMmiexcoyTBOpIoBauiB,

2. OneprkaHi AaHi € OCHOBOIO JJisl BUSIBICHHS, i7€H-
Tudikamii, KOHTPOJIIO YTBOPIOBAaHHX (a3, BU3HAUCHHS
€JIEMEHTHOTO CKJIaIy i BMiCTy Ipo0, IPOBEACHHS aHATI3y
1 MOpiBHAHHS ()a30BOr0 CTaHy 00’ €KTIB Yy MiATOTOBUMX
CTaJifX INepepoOJIeHHS B IHHOBAIIITHMX TEXHOJOTIAX 3
BUKOPUCTAHHSAM HITPAaTHHUX MONEPEIHHUKIB €JIeMEHTIB pi3-
HOi €JIEeKTPOHHOI CTPYKTYPH 1 PI3HUMH KOMOIHOBaHHMHU
crnocobamMu iX akTHBallii, BCTAHOBJICHHS TEXHOJIOT1YHO-
(yHKIIOHATBHUX 3aJIC)KHOCTEH, KepOBAHOTO MOIUMIKY-
BaHHS BJIACTUBOCTEN IMPOIYKTIB CHHTE3Y.
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