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[ukn pabor «KpucTammoXumMusi NPUPOIAHBIX TUTAHOCHIMKATOBY» IMPEACTABISET U3 CeOs
JETAbHOE KPUCTANIOXUMHUYECKOE OIMUCAHUE PEAKUX, HOBBIX U MAaJOU3YYCHHBIX MPHPOIHBIX
TUTAaHO-HUOOO-IIUPKOHOCUITMKATOB.

Turanocunukatel  (TUTAHO-HUOOO-IIMPKOHOCHJIMKATBI) — 3TO  OOBIYHO  pEeIKue
aKIIeCCOPHbIE MHUHEpaibl LIEIOYHBIX MOpOoJ (He(EeIMHOBBIX CHEHHUTOB) U CBS3aHHBIX C HUMU
MErMaTUTOB M METACOMATUTOB, KOTOPBIE BCTPEUAIOTCS IIaBHBIM 00pa30M B KPYITHBIX HIETOYHBIX
MaccuBax, B ToM uncie Konbckoro momyoctpoBa (Xubunsl, Jloozepo u ap). MHorue ¢gaktopsl
CIOCOOCTBYIOT CTPYKTYPHOMY M XHUMHYECKOMY pPa3HOOOpa3Wio MPUPOIHBIX THTAHO-HHOOO-
[MUPKOHOCWJIMKATOB, BKJIIOYass E€CTECTBCHHBIH KATHOHHBIM OOMEH, JCKATHOHM3AIHMIO U
MPOTOHUPOBAHME. | €TEpPONMONUIAPUYECKUE CTPYKTYpHBIE TIOCTPOWKH JTHX MHHEPAIOB
XapaKTePU3YIOTCS HAIMYUEM KAaHAJIOB W TOP, KOTOPBIE YAacTO 3aIlOJIHEHBI MIEIOYHBIMU W/WIIH
[IEIOYHO3EMENbHBIMU KaTHOHAMH M MOJIEKYJIaMH BOJIbI, YTO TMO3BOJIIET OTHOCUTH MUHEPAIbI
JAHHOTO KJIacca K MUKPOIIOPUCTHIM COETUHEHHUSM.

TuranocunUKaThl NMPEACTABIAIOT BaXXHYIO I'PYIIy MUHEPAJIOB, KOTOpPHIE HAIUIA MHOTO
NPUMEHEHUN B KauecTBE MaTepHalioB. Tak McciaeoBaHNEe MPUPOJHBIX TUTAHOCUIMKATOB BaXKHO
C TOYKM 3pEHUs JaJbHEHIIEro IMOJy4eHHUs M pa3pabOTKU HAHOMOPHUCTHIX pPagUaIlIOHHO-
YCTOMYMBBIX MOH-OOMEHHBIX MaTEepPHAJIOB JJIs IepepadOTKH KUIKUX PaIMOAKTUBHBIX OTXO/IOB B
[IMPOKOM HHTEpBaIC (PU3UKO-XUMUYIECKUX YCIOBU. KpoMe Toro, psifi CHHTETHYECKHX aHAIOTOB
reTepOKapKaCHBIX MUKPOIIOPUCTHIX THTAHOCHJIMKATOB CETOJIHS YCIEIIHO MPUMEHSIOTCS B TAKUX
TEXHOJOTMYHBIX c(epax KaK KaTaiu3, cemapamusi ra3oB, aJcopOIusi, HOHHBIM OOMEH, B
CO3IaHMH HAHOKOMITO3UTHBIX MaTepUaOB.

Jlig co3maHus TEpCleKTUBHBIX MaTepuaioB, MPEeXae BCEro, HEOOXOIWMO H3YYHTh
COCTaB, CBOMCTBA U CTPYKTYPY NMPUPOIHBIX aHAJIOTOB, TO €CTh MUHEpasoB. CTpyKTypa sBiseTCs
OCHOBHBIM (DYHKITMOHAJIBHBIM IapaMETPOM HOH-OOMEHHBIX MHHEPAJIOB (MaTepuajoB), T.K.
orpezeNnsieT pa3Mep Mop U XapaKTePUCTHKY CUCTEMbl BHYTPHUKApKacHbIX KaHaIoB. [loapoOHbIi
KPUCTAJIOXUMUYECKHI aHAJIM3 MHUHEPAOB, B TOM YHCJE JCTAbHOE HW3YYCHHE CTPYKTYpP
MUHEPAJIOB PEHTTCHOCTPYKTYPHBIM (TIPEXk/I€ BCET0) METOJOM C UCIIOJIb30BAHUEM COBPEMEHHOTO
000py/oBaHUsl SIBISETCS OCHOBOW MPEICTaBICHHBIX PaboT. Tak B TpEICTaBICHHOM IIHKIIC
paboTe OmHMCaHBl KPUCTATIOXUMUYECKHE OCOOCHHOCTH 3-X HOBBIX MHUHEPATOB (YUPBHHCKUUT
(Na,Ca)lg(Fe,Mn,D)z(Ti,Nb)z(Zr,Ti)g(Si207)4(OH,O,F)12, I‘II/I.]'IBMaHI/IT-(CE)
CEzTIOZ(SIO4)(HCO3)2(H20), 6aTI/IeBaI/IT-(Y) (Y2C32T|(8|207)2(OH)2(H20)4) Bnepseie
ompezeNeHa W ONHCaHAa  KpHUCTaUIMYeCKass  CTPYKTypa  MHHepana  IIKaTyJIKaJlIuTa
NaioMnTigNb3(Si,07)s(OH),F-12H,O, mnpemrokeHa ero HoOBas  CKOPPEKTHPOBaHHAs
KpUcTautoxumuueckas Qopmyna. [loka3aHa B3aUMOCBS3b KAaTHOHHOTO yropsaoucHus /
pasymnopsAA0YCHUsST U HEICHTPOCUMMETPHUUHOCTH /| HEHTPOCUMMETPUYHOCTH CTPYKTYpP IS
wentynura KNa,Li(Fe,Mg,Mn),Ti,SigOy  u Oarucurta Na,BaTi(Siz012)0,. Bnepsbie
JNETAlbHO  OMpEAeNieH  XapakTep  BBICOKOTEMIIEPATYPHOTO  TMOBEACHHS  acTpouuIInTa



K,NaFe?* 7 Tio(Sis012)202(0H)4F, mnoGanosura K,Na(Fe?*;Mg,Na)Tix(Sis012),02(0H)s u
Oadeprucuta Ba, Fe2+4Ti 2(S1,07)20,(0H),F,: oOpa3oBaHue BBICOKOTEMIIEPATYPHBIX
Moau(UKaIH 32 CYET MPOIECCOB TEPMHUUECKOTO OKUCIICHUS Kele3a. PaHee B paMKax JaHHOTO
WCCIICIOBAHMsI aBTOpPaMH COBMECTHO C KoJuieramMu u3 MI'Y Obuta co3maHa HOMEHKIJIATypa
MUHEPAJIOB TPYIIBI T0BO3epuTa. Takke ObLI MPeyI0KEeH HOBBIM MOAX0/T K OMIMCAHUIO XapaKTepa
u crenedn C-D xatmoHHOTO YHOpsimOYeHUs IJIsi MHUHEPAJIOB TPYIIbBI JIAOYHIIOBHUTA, KOTOPOE
MIPUBOAUT K 00Pa30BAHHUIO CBEPXCTPYKTYD.

HccnenoBanubie B pab0Te MUKPOIIOPUCTBICE MUHEPAIBI MIEIOYHBIX MACCHBOB SIBIISTFOTCS
BOKHBIMH OOBEKTaMH B KOHTEKCTE OOIIEro TOHUMAaHUS KPUCTALIOXMMHH MHUKPO- H
ME30TOPUCTHIX MHHEPAIBHBIX (Pa3 CO CMEIaHHBIMH OKTO-TETPAdIPHUSCKUMHU PaIUKAIaMHU.

ANNOTATION
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Andrey Anatolevich Zolotarev

The series of scientific works "The crystal chemistry of natural titanosilicates” is a
detailed crystal-chemical description of rare, new and poor-studied natural titanium-niobo-
zirconosilicates. Titanosilicates (titanium-niobio-zirconosilicates) are usually rare accessory
minerals of alkaline rocks (nepheline syenites) and associated pegmatites and metasomatites,
which are found mainly in large alkaline massifs, including the Kola Peninsula (Khibiny,
Lovozero, etc.). Many factors contribute to the structural and chemical diversity of natural
titanium-niobio-zirconosilicates, including natural cationic exchange, decationization and
protonation. The heteropolyhedral structures of these minerals are characterized by the presence
of channels and pores, which are occupied by alkaline and/or alkaline-earth cations and water
molecules, which makes it possible to classify minerals of this class as microporous compounds.

Titanosilicates represent an important group of minerals that have found many
applications as materials. The study of natural titanosilicates is important from the point of view
of the further production and development of nanoporous radiation-stable ion-exchange
materials for processing liquid radioactive waste in a wide range of physicochemical conditions.
Due to their unique microporosity and catalytic activity, a number of synthetic analogues of
microporous titanosilicates continue to attract considerable attention in the fields of material
science and nanochemistry: including such technological areas as catalysis, gas separation,
adsorption, ion exchange.

For synthesis of advanced materials, first of all, it is necessary to study the composition,
properties and structure of natural analogues, that is, minerals. The structure is the main
functional parameter of ion-exchange minerals (materials), because determines the pore size and
the characteristic of the system of extra-framework channels. A detailed crystal chemical
analysis of minerals, including a detailed study of the structure of minerals by the X-ray
diffraction (primarily) method using modern equipment is the basis of presented works. The
crystal chemical features of 3 new minerals (chirvinskyite



Na,Ca)lg(Fe,Mn,D)Z(Ti,Nb)z(Zr,Ti)3(Si207)4(OH,O,F)12, kihlmanite-(Ce
Ce,TiO2(Si04)(HCO3)2(H20)), batievaite- (Y) (Y2Ca,Ti(Si207)2(0OH)2(H20)4)) are described
in the series of this scientific works. The crystal structure of mineral shkatulkalite
NaioMnTi3zNb3(Si,07)s(OH),F-12H,0 has been identified and described for the first time:
corrected crystal chemical formula is proposed for it. The relationship of cation
ordering/disordering and non-centrosymmetric/centrosymmetric of structures for neptunite
KNa,Li(Fe,Mg,Mn),Ti,SigO2 and batisite Na,BaTi,(Si;012)0, is shown. For the first time,
the high-temperature behavior of astrophyllite K,NaFe®*;Ti»(Siz012),02(0OH).F, lobanovite
K,Na(Fe®*sMg,Na)Ti(Si4012),0,(0OH)4 and bafertisite Ba,Fe* 4 Ti,(Si»07),02(0OH),F, in
detail has been determined: the formation of high-temperature modifications due to the processes
of thermal oxidation of iron. Earlier in this study, together with colleagues from Moscow State
University, a nomenclature of minerals of the lovozerite group was development. A new
approach to describe the nature and degree of C-D cation ordering for the of the labuntsovite
group minerals which result to the formation of superstructures is proposed.

Microporous minerals of alkaline massifs investigated in the series of scientific works are
important objects in the context of a common understanding of the crystal chemistry of micro-
and mesoporous mineral phases with mixed octohedra-tetrahedral framework.






