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HCCJIEITOBAHHUE Y®PEKTA MECCBAYDPA HA SJIPAX “'Fe u Sn B XAJICUTE

3unHaTyaauH A.JLL Bupokos SL.I1.2, Barnsos ®.I'.!
!Kazancxuit (Ipueoaxccxuil) pedeparvuuiii yuusepcumem, Kazano,
almaz.zinnatullin(@gmail.com
*Hucmumym xumuu curuxamoe um. H.B. Ipeberuyuroea PAH, Canxm-ITemep6ype

MarHuTHEIE 0KCOOOPATH IIPHBIEKAT OONIBIIOe BHHMAHHE YUSHEIX B IIOC/IeTHee BpeMs.
CRsi3aHO 3TO ¢ TeM, UTO B HUX peaTH3ylTcsd TOBOITHHO HeOORIUHBIE MATHHTHEIE CROICTBA.
[IpHanHOil 3TOr0 SBIAOTCI OCOOEHHOCTH CIPYKTYPH 3THX COeJHHEHHH, KOTOpPEIe AHKTVIOT
MAarHATHOE VIIOpsJoueHHe NMOHHKeHHOH pa3MepHOocTH. Tak, HampuMep, I8 CTPYKTYPBI THIIA
TIOIBHIHTA, K KOTOPOMY OTHOCHTCS BOHCEHHT, HAa0II0gaeTcsa KBa3H-0JHOMEPHOe YIIOpALoUeH e,
a UId CcTPYKTYPHOIO THIIA ITHHAKHOIHTA, K KOTOPOMY OTHOCHTCA HCCIIeIyeMBIl B HacToAmel
paboTe xXancHT — mnaHapHoe. MexIy TeM HcclenoBaTelIMH OTMedaeTcs, 4TO OKCOOOpaTEL co
CTPYKTYPOil IHHAaKHOIHTA H3YUYeHBl 3aMeTHO Xyike, 4YeM Jpyrue. B mpupoge Xalacur
oOHapyKHBaeTcd, KaK IIPaBHIO, B BHIOe MHHepala Ha OCHOBE ’kKele3a ¢ IIPHMECBI OJI0Ba
(Medrano et al., 2018).

MeTtoa MEccOay»pOBCKOil CIeKTPOCKOIHH I03BOIAeT IOIY4aTh BaKHY0 HHQOpPMAIHIO O
JTOKAaTbHOM OKPV’KeHHH, BAIEHTHOM COCTOSHHH Pe30HAHCHEIX f1ep, HaXOIAIHXCS B TBEPIOM
Tele, a TaKke O MAarHHTHOM VIIOPAIOYeHHH B HeM. JTO JaéT BO3MOJKHOCTB HCCIeT0BATh
MHKPOCKOIIHYecKHe CBOHCTBA TBEpPABIX Tel B OKPYKeHHH PE30HAHCHEIX aTOMOB [ake B TeX
cIyJasx, KOIrJa OHH COCPEeJOTOYeHEl B HECKOIBKHX KpHCTAIOrpagHIecKHX ITO3HITHAX
(Beptxeiim, 1966).

B nanHOI{1 paboTe IpHBOAATCA Pe3yIbTaTE MéccOay3POBCKHX HCCIeTOBAHHII IPHPOIHOIO
XalcHTa Ha sapax - Fe u ''Sn. lccrnenoBaHus MpoBeeHE Ha CTAHAAPTHOM MéccOay3pOBCKOM
cmextpomerpe  WissEl, paGoTaomemM B peXHMe MOCTOSHHOTO —yckopeHHa. Sn
MéccOay?poBCKHe HccleJOoBaHHA OBLTH IIPOBeIeHEl IPH KOMHATHOH TeMIeparype, Torja Kak
AllepHO-TAMMA PEe30HAHCHEIE CIEKTPHl Ha sapax °'Fe OBUIH MOJYYEHE B TEMIIEPATYPHOM
HHTepBalle OT KOMHATHOH TemmepaTypel xo 673 K. [lna HccremoBaHHs XajJcHTa IIpH
MOBEIMIEHHEIX ~TeMIlepaTypax HCIIOOB30Balmack MéccOayspoBckas meus MBF-1100 ¢
KOHTpolITepoM TeMmiepaTypbl TR-55. BricokoTeMmepaTypHEIe HCCIeIOBAaHHA IIPOBOTHIHCE B
BO3IyIHOIT atMoc(epe. CKOpocTHas MIKala clleKTpoMeTpa OBlIa OTKaIHOPOBaHA C IOMOIIBIO
CIIeKTpa TOHKOH (OTBIH MeTaTHIecKoro Jkerle3a. lI3oMepHEIe CIBHTH KOMIIOHEHT
TIpeAcTaBIeHbl OTHOCHTEIBHO IIEHTPOB TAKEeCTH CIIeKTPOB MeTalIHdecKoro xeileza H SnO; npu
KOMHATHOIl TeMIlepaType mld Me&ccOay3poBCKHX CIIEKTpOB Ha sapax °'Fe u '1Sn,
cooTBeTcTBeHHO. llomyueHHEIe CHeKTPEI OBLIH MaTeMaTHUeCKH 0OpabOTaHEI IIPH IIOMOIIH
nporpaMMel SpectrRelax mo Metony HanmMeHbmmx KeaapatoB (Matsnev and Rusakov, 2012).
[TorpemrHOCTH oOmpeneneHHS NapaMeTPOB HPH 3TOM cocTaBHIH mmopsaaka +0.01 mm/c mma
H30MEpPHOT0 CIBHTA, KBaAPYIIOIBHOIO pacIlell/IeHHA H ITHPHHEI THHUH; 1 KD 1711 CBepXTOHKOIO
MAarHATHOTO IIONA Ha A7pe.

’Fe Mé&ccOay3poBCKIIe CIEKTPEL IOTyUeHHEIe IIPH PAa3HEIX TeMIepaTypax., IpeacTaBIeHk!
Ha pHc. la. CriexTpEl OBITH 00pa00TaHEl B MOIETH, COCTOAMIEeH I3 TPeX KOMIIOHEHT. 3aBHCHMOCTH
OT TeMIIepaTypPEl HX CBepPXTOHKHX IIapaMeTpOB H300pakeHEI Ha pHcyHKe 16-2. Ileppas
KOMIIOHeHTa, [I0Ka3aHHAag Ha CIIeKTpax 3elleHOH KPHBOMH, HMeeT ITapaMeTphl, XapaKTepHble 14
TpexXBaleHTHEIX aTOMOB ’kKelle3a. JTH aTOMEL JKejle3a MarHHTHO YIOPAZOYeHEl 0 TeMIepaTyp
nopsaaka 383 K (Pucynok 1r). [TapaMeTpsl ABYX APYTHX KOMIIOHEHT MO3BOIMIOT OTHECTH HX K
JBYXBAIEHTHEIM aTOMaM :Kejle3a. JTH aTOMEl He HaxoAdATcd B MAarHHTO-YIIOPALOYeHHOM
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COCTOSTHHH BO BCeM HcclIeIOBAaHHOM AHama3oHe Temmepartyp. Jlo Temmepatyp mopsaaka 600 K
OOHAPYKHBAETCS MOHOTOHHOE VMEHBIIEHHE CBEPXTOHKHX IIapaMETPOB ¢ YBeIHUEHHEM
TEMOEPATYPE. B clIydae H30MEPHOTO CIBHTA 3TO CBA3aHO ¢ MposBieHHeM >(dekra [omrtepa
BTOPOTO MOPSAKA, a B clIydae KBAJPYIOILHOTO pacIiellyIeHHs — ¢ YMeHBIIeHHeM TIpaJHeHTa
3IeKTPHYECKOT0 IO BCIEACTBHe Oo0lee OJHOPOTHOIO 3alOTHEHHA AaTOMHEBIX oOpOHTalrei
(Beptxeiim, 19606).

OpHaxo mpu Temmepatypax Brime 600 K oOHapyxHBarOTcs HEKOTOPEIe 0COOEHHOCTH.
3oMepHEie caeuru KoMmnoHeHT | i [I] HaunHAKT cHIEHee YMeHBIIAThCA, a TaK/ke Y KOMIIOHEHTEI
III yeemnumBaeTcd KBaApYIIONbHOEe pacimelliieHHe. MBI IpedlionaraeM, UTo 3TH H3MeHeHH:
BEI3BAHEI IIpOllecCaMH OKHcIeHHA. J[oKa3zaTeIhCTBOM ATOTO CIYKHT IpPOsSBIeHHe HOBOH
KOMIIOHEHTEI, ceKcTeTa, OTHeCeHHOI K TeMaTHTY, B clieKTpe, moxyueHHoM Iipu 673 K. ITpu stom
yMeHBIIaeTcsl yIOelbHad ILTOIANE KoMIOHeHTEI Il a mmomaan xommnoHeHT 1 u IIT octarotca
HeH3MeHHEBEIMH.
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KBaJPYHIOIEHOTO PaclIeIUIeHHsT H CBEPXTOHKOIO MATHHTHOTO IO KOMIIOHEHT (6-2)

Velocity, mm/sec

Ha pucynke 2 npecTasied '°Sn M&ccbayspoBeknit crekTp Xancurta. OH ImpecTaBiIgeT
coGoft ayOmeT co CIeaVIOMNUMH TMapaMeTpaMH: H30MepHBI casur 0.23 mMm/c, KBaApyMOIBHOE
pacmemterne 0.95 mm/c, mmpura TuHEH 1.07 MM/c. Takne 3HaUeHHSA CBEPXTOHKHX MapaMeTpOB
03HAYAIOT, UTO aTOMEI OJIOBA HAXOIATCSA B UETHIPEXBATEHTHOM COCTOSHHH. 10T ¢akT, 4TO B
CrIieKTpe He MPHCYTCTBYIOT MAarHATHO paciielyieHHbIe THHAH (CeKCTeTHl), YKa3kIBaeT HA TO, UTO
TIpHU KOMHATHOM TeMIlepaType aTOMEI OJIOBA He YUACTBYIOT B OOMEeHHOM B3aHMOeiCTBHI.
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CHHTE3, CTPYKTYPA H MOP®OTPOIIHBIE IIPEOBPA30BAHHUS B I'PVIIIIE
COEJUHEHHI M[(UO:)(CH:COO)3](H:0)n (M =Na, K, Rb, Cs; n = 0-1.0)

KRanamuukoa C.A., Kopasakos I.B., I'ypxuii B.B.
Canxm-Ilemepoypeckuii I'ocvoapcmeennuiit vrueepcumen, Canxkm-Ilemepoype
kalashnikova.soffi@ gmail.com

Monoxkpuctamnsl coequnennii Na[UO2(CH3COO)s] (1), K[UO2(CH3COO)3](H20)05 (2),
Rb[UO2(CH3CO0);] (3) m Cs[UO2(CH3COO)3](H20)o5s (4) TOTyueHE  MeTOIOM
H30TepMHUeCKOr0 HCIIapeHHs IIPH KOMHATHOH TeMmueparype. B cHHTe3e HCIIONB30BaIHCH
PacTBOPEL AHTHIpATa alleTaTa ypaHHTIA, KapOOHAaTa aMMOHHS H XJIOpPHIa HATPHA, KaTHs, PyOHIHA
unne2na 114 1. 2, 3 u 4 cootBeTcTBeHHO. OTOOpaHHEIEe MOHOKPHCTAMTEL OBUTH H3YUeHEl MeTOI0M
MOHOKPHCTATBHOTO PEHTTeHOCTPYKTYPHOT 0 aHamH3a npu TeMmnepatype 100 K o 2. 3, 4 u 296
K a4 1 ¢ ucrmonezoBanneM qudpaxromerpa Bruker Kappa Apex II Duo.

[TapaMeTpEI 31eMeHTapHEIX d9eeK OBLTH OIpeIelIeHbl MeTOIO0M HAaHMEHBIITHX KBaJpaToB
(Kornyakov et al., 2020). CTpyKTYpPH COeIHHEHHIT PEIIEHE] IPIMEIMH METOJaMH H YTOUHEHEI C
HCITONTb30BaHHEM TporpaMM ShelX, WHTerpHpPOBaHHHEIX B KoMmiutekce Olex2. 1: P213, a =
10.721(6) A, =1232.4 (19) A%, Z=4, R1=0.041. 2: I41/a, a = 14.222(5). c = 25.715(8) A, V=
5201(4) A3, Z=16.R1=0.037. 3: I41/a.a = 13.787(3). c = 27.511(7) A. V'=5230(3) A3, Z= 16.
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