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New mineral bario-olgite, Ba-dominant analogue of olgite, was found in hyperagpaitic pegmatite
«Palitra» at Mt. Kedykverpakhk, Lovozero alkaline massif, Kola Peninsula, Russia. It is associated with
manaksite, natrosilite, villiaumite, aegirine, ussingite, sodalite, serandite, chkalovite, vuonnemite, etc.
It occurs as grains up to 1.5 X 1 cm, rarely pyramidal-prismatic crystals (class 3) formed by faces:
{100}, {~100}. {101}, {-101}, {10-1} and {-10-1}. Transparent, light green, streak white, lustre
vitreous. Brittle, cleavage not observed. Mohs’hardness 4—4.5. Measured density 4.00, calcu-
lated 3.986 g/cm’. Optically uniaxial, negative, @ 1.628, ¢ 1.623. Chemical composition (electron
probe, wt%) is: Na,0O 14.78, K,O 0.87, CaO 0.32, SrO 16.57, BaO 31.17, MnO 0.39, La,0,
2.41, Ce,04 1.90, Pr,0; 0.10, Nd,0; 0.16, Si0O, 0.08, P,O5 31.77, total 100.52. The empirical formula cal-
culated on Oy 1is: (Nay14Ko.08Cag03Mng.02S10.7:Bage1Lag07Ce0.05)54.02P2.010s. The simlified formula
(Z = 1): Ba(Na, Sr, REE),Na[PO,],. Trigonal, P3. Unit cell dimensions: a = 5.549(1), ¢ = 7.032(2) A,
V = 187.5(1) A% The strongest reflexes of X-ray powder pattern (d, A-I[hkl]) are: 7.044-22[001],
3.964-60[101, 0117, 2.839-100{012], 2.774-100[110], 1.984-40[202], 1.611-26[21-2, 122]. IR spectrum is
given. The crystal structure was refined on single crystal, R = 0.038. Isostructural with olgite but different
cation distribution has been found. Isomorphism 2Sr?* <> Na* + REE** allows to suppose an existence of the
compound NaBa(Na, sREE 5){PO,], as Sr-free end-member of the olgite — bario-olgite series. Type speci-
men is deposited in Fersman Mineralogical Museum of Russian Academy of Sciences, Moscow.

Bapuii u cTpoHUMH 4YacTO pacCMaTpPUBAKOTCA B T'€OXMMHH BMECTE KaK 3JIEMEHTBI C
6nu3zkuM noseaeHueM. OHAKO HX CXORCTBO HpOABIAETCA JaJIeKO He Bceraa. B vacrtHo-
cTH, POPMBI KOHLUEHTPUPOBAHHS 3THX IEMEHTOB B arflauTOBBIX MacCHBax pa3iuuHel. B
WEeNOYHbIX MArMAaTUYECKUX Mopoaax Gapuii riaBHbIM 06pa3oM paccesH B [IOJNEBBIX LIMIa-
Tax, [I€ OH 3aMellaeT Kaluil, H B TOPa3/lo MCHBINUX KOJHYECTBAX COXEPIKUTCS B MHHEPa-
nax CTpOHLUA (B nepByio ouepens B namrnpodunnure). OCHOBHAS Macca CTPOHLMS B 3THUX
nopojax HPUCYTCTBYET B BHAE H30MOPGHROI NPUMECH B KaJIbLIMEBBIX H HATPHEBLIX MUHE-
panax —— B anaTUTe, IBAUAINTE, jonapure, aMmpubonax. [eoXMMUYECKH 3HAYHMbIE KOH-
HeHTPAlHH ero cOOCTBEHHOro MHUHEpPajla — JIaMIPO(HILUIUTA — BCTPEYAKOTCH CPABHM-
TeXbHO HewyacTo. B mermMatHTax armauToBbIX MaccHBOB Oapuii U CTpOHLMH 00pa3yIoT Ae-

! Paccmorpeno KHMHM BMO 1 nekadps 2002 r. Yreepxaeno KHMHM MMA 4 anpens 2003 1.
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CATKU COOCTBEHHBIX MUHEPATIOB, B OONBLIMHCTBE U3 KOTOPBIX H30MOP(dHAsS CMECHMOCTb THX
3N€MCHTOB OrpaHH4eHa. XapaKTepHbie KOHLEHTPATOph! CTPOHLMSA, OeqHble GapueM — HOp-
JMT, aHKHJIMT, YiEHbl IPYIIbL 3BIUAIUTA, TOMCOHMT M Ap.; MUHEpAJbl, HaKarulBawlu1e Oa-
puii ApaxTHyecky 6e3 cTpoHuUus — iepOaKoBHUT, Ta0YHLOBHT, NTEHKOCHEHHUT, IAMHITOHUT U
Ap. OgHako B 3THX 00bEKTaX M3BECTEH M DA MUHEPAIOB, 11 KOTOPHIX THIIHYEH HIMPOKUI
n3oMophH3M MeXTy 6apueM U CTPOHIMEM. JTOo WIEHB! CepyU NaMIpPOPUIUIUT—OapUTOIaM-
npodHLINT, MPEACTABUTENY IPYIN MHPOXIIopa, OepOaHKuTa U MAKKEIbLBUMTA.

JI18 OTHOCUTENBHO BBICOKOTEMIIEPATYPHBIX aCCOLMALIMI yabTPaarnauTOBBIX NerMaTu-
TOB XapaxTepHbl 6e3Boauble PocdaTel HATPUA H CTpoHLMA — Oenosut St;NaREE(PO,),F
n onerut Na(Sr,Ba)PO, (Xomsaxos u ap., 1980; Xomskos, 1990; Ilexos, 2001). HenasHo
y Hux oGHapyxeHs! GapueBbie aHajuoru. Tak, B LIeNOYHOM Komiuiekce Himmaycak
B IOHoil I'peHyaHAMM OTKPHIT HM30CTPYKTYpHbli ¢ OenosuToM KyaHHepcyut-(Ce),
Ba;NaCe(PO,),(F,Cl), a B HacTosiLeH cTaThe OXapakTepU3oBaH Gapuii-qOMUHAHTHEIH aHa-
J0r OJIbIMTa. JTOT MHHepal M3y4eH Hamu H3 JIOBO3epCKOro IIEJIOYHOI0 MacCHBa Ha
Koneckom nonyoctpose u noiy4un Ha3Baude Gapuooasrur (bario-olgite).

YcaoBus HaxoxaeHns. bapuoonsrur HaiiieH B ynpTpaarnautopom nermaturte «[la-
aurpa», BekpslToM setoM 2002 r. noaseMHolt BelpaboTkoif Ha rope KexplkBepnaxk B ce-
Bepo-3ananHoi yacty JIoBo3epckoro MaccuBa. JDTO KpynHeinuil «cyXoi» ynbTpaarnau-
TOBBIi nermatut Jlopodepa: mo3aHAs THApOTEpMalbHas AESTENbHOCTh B HEM MIPaKTHYe-
CKH HE MOJNy4iwla pa3BUTHSA, H IIO3TOMY COXPAHWINCH B CBEXEM BHIE BCe paHHUE
6e3BosHblE rUNEpLIeOuHble MUHepaisl. [lerMaTuT uMeeT GopMy TOJICTOMH JIMH3BI IIPOTA-
KEHHOCTBIO 7 M IpH MOIUHOCTH Gosnee 1.5 M u 3ajeraer B MOpOJax PaccIOSHHOrO yp-
TUT-GQOHIUT-IyABPUTOBOTO KoMmiekca. «Ilanutpa» obnamaer 3oHanbHOCTHIO. Brons
BEpXHEro KOHTakTa HabmrojaeTcs OTOpouka HedenHHa MOUIHOCTBIO H0 12 cM, Koropas
KHH3Y CMEHdAeTcs apdBelCOHHUTO-IBIHAIUTO-3THPHHO-MUKPOKIHHOBON 30HOH. Mexay
KPYNHBIMH 0060c00IeHHAMH TIIABHBIX MUHEPAJIOB PAcHONAraloTCci arperats! HedenuHa,
CORAINTA, JOPEHLEHUTA, IAMIPOMOIUINTA ¥ BIWINHOMHUTA. OTa 30HA MOIHOCTHIO 10 1.5 M
coctaBnser 6onee 70 % oT Bcero BCKphIToro o6beMa nmermMaTuTa. BHYTpH ee nokanu3oBa-
HBI THe3qa, gocturapipe 1 X 0.7 M B CIOXKeHHBIE KOMIIJIEKCOM CaMBIX BBICOKOLIENIOY-
HBIX MHHepanoB. [TaBHEIMU COCTaBIAIOIIMMHU ITOM 30HBI ABIAIOTCSA COJATHT, aHATBLIUM,
YCCHHIMT, BHJUIMOMUT M HATPOCHIINT, KOTOpHIi o6pasyer unausuasl 1o 30 cM. B cymect-
BEHHBIX KOJIHYECTBAX 3/1€Ch HAXOAATCA MaHAKCUT, MUKPOKIMH, IOMOHOCOBHUT H HATPOJINT,
a B Ka4eCTBE BTOPOCTENEHHbIX KOMIOHEHTOB NMPUCYICTBYIOT 3TMPHH, BYOHHEMHT, CepaH-
JWUT, KamyCTHUHUT, caneput uU cTeHCTpynuH-(Ce). AKLeCCOpHbie MHHEpalbl — HOp-
aut-(Ce), depponopant-(Ce), surycut-(Ce), docuunant-(Ce), Genosur-(Ce), Gaproons-
rur, 6apuTonaMnpoduainT, 60OPHEMAHUT, Ka3aKOBUT, MAHTAHHENITYHUT, YKaJIOBUT, TOPO-
CTCHCTPYIIHH, HAJIMIIONT, TaJIeHHT, BIOPTUMT, NEUIMHIAT, OapTOHHT, XJIOPOAPTOHMT,
Tponant U gp. HauGonee nospuas MuHepand3auus NpeAcTaBieHa HE3HAYUTENbHBIMU KO-
JIMYECTBAMM 3aXapOBHTA M PEBANTA. BapHOONBIUT NPHYPOYEH K MaHAKCHTO-BHIIMOMHU-
TO-HAaTPOCUJIMTOBBIM THe3/aM, [ipuyeM Haubonee yacTo ero 060coOIeHUs HAXORATCS He-
NOCPEACTBEHHO BHYTPH MAHAKCHTa, KPUCTajUIBl KOTOPOro [OCTHUTalOT 374€Ch pasMepa
20 X 8 cM (1), nnu Ha €ro IpaHMLe C HATPOCHINTOM, BWIIMOMMTOM, 3THPUHOM, BYOHHE-
MHTOM M 4YKalOBUTOM. Beck mapareHesuc, coaepkalliuil HOBBIM MHUHepa, MPeACTaBIeH
6e3BOAHBIMH MHUHEpallaMH, BKIIOYas KpaiiHe HeycToiuussie B npucyrcTsu H,O Hatpo-
CHIINT U MaHaKCUT, U, BEPOATHO, 06pa3oBaicsd MyTeM KPHUCTAIM3ALMU IOCAEIHHUX MOp-
umii nepechiiieHHoro Na v F «cyXoro» nerMaruToBoro paciuiasa IpH TeMIIepaTypax [pH-
6musurensHo 300—350 °C.

Mopdoaorusa u cBoiicTBa. bapuoonbrut gaet 3epHa HenpaBUIBHOM HOpPMBL, 0OBIUHO
H30METPHYHbIE M YIUIOieHHbIe. MHOr1a OHM MMEIOT [IECTHYTONBHOE CEUeHHUE, a B pas-
Mepax gocturaoT 1.5 X 1 cM. OueHb penko BCTPeUarOTCs BPOCHIME B BWIMOMHT Orpa-
HEHHbIe KPUCTALIH! (KJIaCC CHMMETPMH 3) AAMHOM 40 3 MM, BHITAHYTHIE BAONb [NIABHOM
OCH ¥ 00pa30BaHHble TPAHAMH TPUTOHANLHEIX pu3M {100} u {T00} u TpUroHANBLHBIX OH-
pamug {1013, {TO1}, {10T} u {TOT} (puc. 1). BusyansHo OHH HANOMHHAIOT KPUCTAILIBI
KBaplia, a HEPAaBHOE pa3BHTHE IpaHeil pa3HbIX MMPaMUI Ha roJoBKax MOA4EepKHBaeT Mpu-
MHTHUBHYI CHMMETPHIO MHHepaa.
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Puc. 1. Kpucramn 6aproonsrura. Puc. 2. UK-cnekTp 6apuoonsrura.
Fig. 1. Bario-olgite crystal. Fig. 2. IR spectrum of bario-olgite.

BapnoonsrutT — npo3payHblii MHHEPAN CBETJIO-3€JIeHOro LBeTa, ¢ Oenoifl uepToit H
CTEKJIAHHBIM OJIeCKOM. B KOPOTKOBOJHOBBIX YAbTPadHONETOBLIX JIy4ax OH HPOABIAET Ap-
KYH0 PO30BO-OpaHXEBYIO JIIOMHHECLIEHLHIO, 3 B [UIMHHOBOIHOBBIX — O4Y€Hb CIabyio po-
30BO-KpacHy10. MuHepan Xxpynkuii, TBepaocTs o Moocy 4—4.5. CnaifHOoCTh MakpocKo-
MMYECKH HEe HAGMoAaeTcs, HO 110 MHKPOCKOIOM BUAHBI JIBA HAalPaBI€HUS HECOBEPLUCH-
Hoil cnaitHocTu: no (00/) u (hk0). M3nom HepoBHbIA. [INOTHOCTH, H3MEPEHHAs METOLOM
YPaBHOBEIUMBAHUA B TOKEIBIX JKHUAKOCTAX, cocTaBnser 4.00(5), BrlumcieHHas —
3.986 r/cm3, OnTH4ecKH OJHOOCHBIH, oTpuLaTenbHbld, n, = 1.623(2), n, = 1.628(2). Ilox
MUKPOCKOIIOM OeCLIBETHBIH, He ITIEOXPOUPYET.

HK-cnekrp 6apuoonsruta (puc. 2) 61au3ok K cmekTpy oibrura. Oba cnekrpa oyeHb
[POCTBIE U COAEPKAT JHLIb 10 TPH MAaKCUMyMa rorjiomeHus B obnactu 400—1200 cM-':
1035, 946, 563 cm™' (noguepkHyTHl Haubosee MHTEHCHBHBIE nonockl). CaBUr Bcex Mo-
J0c B crekTpe GapuoONbrurTa B HH3KOYACTOTHYIO 00JAacTh MO CPaBHEHHIO C OJILIHTOM
(tabs. 1) — pesynbTaT 3aMelneHus Sr 6onee KpynHbeIM KatHoHoM Ba. OtcyTcTBHe nosoc
nornowmenus B obaactax 1200—1700 u 3000—3800 cM-' ykaspiBaeT Ha TO, YTO MHHepal
HE COAEPXUT KapOOHaTHBIX, 60PAaTHBIX H F’HAPOKCHIBHBIX IPYIII, & TAKXKE MOJIEKYI BOABL.

Xumudecknii cocTaB 6apHOOJNBIUTa ONpeneNeH 3IeKTPOHHO-30HAOBBIM METOLOM
(Camebax micro beam, 15 kB, 30 HA, aHa/nU3 B pexXHME PAcTpa, Iy40K pacHoKyCHpo-
BaH po rurowanku 10 X 10 mxm). CpenHue 1o 12 ToukaM 3HaYeHUs COAEPKaHUI KOMIIO-
HeHToB (Mac.%; B ckoOkax naHbl cTaHmapTHele oTkiaoHeHHd): Na,0O 14.78(0.4), K,0
0.87(0.1), CaO 0.32(0.05), SrO 16.57(0.2), BaO 31.17(0.5), MnO 0.39(0.05), La,0,
2.41(0.5), Ce, 0, 1.90(0.5), Pr,0, 0.10(0.1), Nd,O; 0.16(0.1), SiO, 0.08(0.05), P,O;
31.77(0.4), cymma 100.52. Comepxauns Mg, Fe, Zn, Pb, AL, Y, Th, U, F, Cl, 1autanou-
nos Tskenee Nd — Hmke npenenos obHapyxeHus, Cocta MHHEpaia BhlAEpXKaHHBIA,
0e3 cylecTBEHHBIX BapHalMil. IMuHpuyeckas Gopmyia, paccuutandas Ha O =8 (Z=1):
(Nay, 1Ko 0Ca sMny 0,814 7,B2g 5, Lag 4,Ce005)54 0P 201 O5:

PenrTrenosckue qaHHble. PEHTT€HOBCKOE HCCIEN0BaHHE MOHOKPUCTA/LUIA GapUOOIb-
THTa BBIABHJIO €T0 TPUIOHANBHYIO CHMMETPHIO, 4 YTOYHEHHE KPUCTAJUIMYECKOH CTPYKTY-
pbl OATBEPAMIO NPHHANIEKHOCTH MMHEpana K np. rp. P3, xapakTepHoi s OJbIUT2
(Coxonoga u ap., 1984). Kpucrannorpaduueckue xapakTEpPUCTHKH, a TAKKE OCHOBHBIE
NapaMeTpsl 3KCIEPUMEHTA H YTOUHEHHS CTPYKTYPbl 6apHOOJBNTA IPUBEAEHS B Tabun. 2,
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Tabnuna 1
CpaBauTeIbHAA XaPAKTEPUCTHKA 0JbIUTA M 0APHOOJIBIHTA
Comparative characteristics of olgite and bario-olgite

XapakTepucTuka Onwrut bapuoonbrur

PassepryTas ctpyktypas | (Srg s52Bag 43)(Srg.ssNag42)(Nag gy | (Bag.94Ko.06) (Nap 50519 28REE 15
¢dopmyna (Z=1) Sr.19)Na[POy4l; Cag 4)(Nag 62510.38)Na| POyl
Wneanusuposantas dopmyna | (Sr,Ba)(Sr,Na)(Na,Sr)Na|POy|; |Ba(Na,Sr,REE)(Na,Sr)Na[POy4],
(Z=1)
[Tpeobmagasoniye KaTHOHB! (1O

MO3ULUMAM)

M1 Sr Ba

M2 Sr Na

M3 Na Na

M4 Na Na :
YnpoueHnHas 6pyrro-dopmyna | Sr(Sr,Na)Na[POy|, (xoneunsrit | Ba(Na; sREE; 5)Na{POy|,
U1 KOHEYHOTO YieHa yneH 6e3 Ba, REE) (xoHeuHbli yneH 6e3 Sr)
CummeTpus, Tpurosanshas, P3 Tpuronanenas, P3

MPOCTPAHCTBEHHAS TPYIIIa
TTapaMeTps! 371eMEHTApHOM

STYEHKU:
a, A 5.565 5.549
¢, A 7.050 7.032
v, A3 189.1 187.5
[roTHOCTS, T/CM? 3.94 4.00
Ontnyeckue AaHHbIE OnHoocHBIi (—) OnHoocHBI# (—)
n, 1.623 1.628
np 1.619 1.623
I'naBHble TMHHH 3.97—41 3.964—60
nopowKkorpamMmsl, d, A—17 2.842—100 2.839—100
2.763—100 2.774—100
1.982—63 1.984—40
1.607—37 1.611—26
YacToTsl nonoc NorjaoeHus 8 | 575 563
HK-cniekrpe, cm™! 955 946
1065 1035
Hcrounukn XoMsikoB ¥ ap., 1980; Hacrosilas pabora

Coxkososa M ap., 1984

KOOpAMHATH H TEMIIEPaTyPHbIE apaMeTphl aTOMOB AaHbl B Tabi. 3, a cocTaB mosHumii u
MEKATOMHBIE PACCTOAHUA B KOOPAUHALMOHHBIX MOAUdApax — B Tabll. 4.

ITo nopouikoBoii perrrenorpamMme (Tabn. 5) 6aproonsruT 6J1M30K K ONBIUTY. Brruuc-
JICHHBIE U3 IIOPOLIKOBLIX JAAHHBIX Pa3Mephl JIEMEHTapHOIl A4efikd HOBOrO MHHEpala clie-
ayomue: a = 5.549(1), ¢ = 7.032(2) A, ¥ = 187.5(1) A’. HesnauuTensHas pa3HULA B Be-
JIMYMHAX [apaMerpoB sAueek GapHOONbrUTa M ONbruTa (Tabn. 1) cBA3aHa ¢ KOMIIAKTHO-
CTBIO «CBEPXIIOTHEHINUX» CIPYKTYP IJIa3€PUTOBOro THIA, KOTOpas OOyCIOBIMBaeT
HE3HA4MTeJILHBIE BAPHALHH B MEKATOMHBIX PACCTOSHHIX, a 3HAYMT H B pa3Mepax Monuda-
POB NPH KaTHOHHBIX H30MopdHBIX 3aMeweHuax (Moore, 1976; Cokonosa u ap., 1990). B
TO )K€ BpeMs 3aMeHa CTPOHLUA 6apueM — KaTHOHOM CO 3HAYHTENbHO 6OJIBLINM aTOMHBIM
HOMEpPOM — 3aMETHO CKa3blBAaeTCi Ha uacTtoTax nosoc nornouweHus B HMK-cnekrpax,
IUIOTHOCTH M IIOKaszareisx npenomneHus (tabn. 1). Hebonbioe yMeHbIIEHUE BEIHYHH
MEXIUIOCKOCTHBIX PACCTOSHUH M MapaMeTpoB IEMEHTapHOH Auelku GapuooabTUTa MO
CpaBHEHHIO ¢ 0JbruTOM (XoMsakoB U ap., 1980; Coxonosa u ap., 1984, 1990), ckopee Bce-
ro, ABASETCA CIAEACTBUEM TOIO, YTO CYHICCTBEHHas 4acTh (>15 %) KkpynHbIX KaTHOHORB Ba
W Sr B HOBOM MuHepaje 3amelueHa 6osee Menkumu — Na, REE, Ca u Mn.

Kpucraainyeckas CTpYKTYpa H CpaBHUTe/lbHas KpHcTaLioxuMmusa. B kagecr-
BE HCXOAHOH MOJENd JUIs YTOUHEHMS KPUCTAJIMYECKOH CTPYKTyphl Oapuooibrura
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Tabnnua 2
Kpucrannorpaguiyeckue XapakTepuCTHKH 0APHOOABIUTA H AaHHble DKCHEPHMEHTa
N0 YTOYHEHHI0 €r0 KPHCTANJIHYECKOH CTPYKTYpBI

Crystallographic characteristics of bario-olgite and experimental data to improve its crystal structure

INapametpbl 3neMeHTapHOit siueliku,* A ¢=5.541(2)

¢=7.020(3)
O61BeM 371eMeHTapHO# siueliku,* A3 V=186.6
IIpocTpaHcTBeHHas rpymmna P3
Hanyuennue; A, A Moy, 0.71069
w, M7l 9.995
NudpakroMerp Enraf-Nonius CAD-4F
ObnacTb CbEMKH —10<A<10
—10<k<10
0</<13
Omax » TPAI. 45
O011Eee YUCIIO OTPAXEHMH 1536
Yucno He3aBUCHMEBIX OTPaXKEHUIH, 601
VF|hit > 40| F |t
Yuca0 yTOYHSEMBIX TapaMeTPoOB 73
®axrops! pacxogumoctH R(F|)/R(F|)  0.038/0.022
[IporpaMMa yToyHeHHs . JANA 98**

Mpumeyanue. * JaHHble, TONyUeHHBIE 1JIs1 MOHOKpHCTANa; ** Petricek, Dusek, 1998.

Tab6nuuma 3
Koopaunarsl aToMoB, KpaTHOCTs nozunuii (@) M napamerpsl aToMHbIX cMemieHUi (U yka)
B CTPYKTYype 6apHOOAbLIMTA

Coordinates of atoms, multiplicity of sites ((J) and parameters of atomic displacements (U 3xs)
in the bario-olgite structure

To3uuus x/a y/b Z/c Q Usxa,* A2
M1 0 0 0 1 0.0439(4)
M?2 2/3 1/3 0.335(1) 1 0.0348(6)
M3 1/3 2/3 0.664(1) 1 0.0067(4)
M4 0 0 0.505(1) 1 0.0142(5)
P() 1/3 2/3 0.225(1) 1 0.0105(7)
P(2) 2/3 1/3 0.792(1) 1 0.026(1)
O (1) 0.795(1) 0.182(2) 0.702(1) 3 0.046(3)
0(2) 0.170(1) 0.821(1) 0.294(1) 3 0.051(2)
03 1/3 2/3 ~0.000(2) 1 0.035(3)
(6N} 2/3 1/3 —0.008(2) 1 0.039(3)

MMpuMevanue. * — BenuuuHsl U 5 PACCUNTAHBI HA OCHOBE AHU3OTPOMTHELIX TEMIOBBIX ATOMHEIX CMEIeHHUA.

Obuta B3ATa CTPYKTYpa BbICOKOOapHEBOH pPAa3HOBMAHOCTH ONBIUTa C COCTABOM
Na, o(Ba, 4, Sty 1) (Nay ¢St 40)(Nag 5,51, 5, )(PO,), (Coxonosa u ap., 1990). PeakozemenbHoie
UIEMEHTH] YCIOBHO 3ajaHbl f-KpuUBOH uepus. [lonmyyeHHbld BapuaHT pacipenencHus
KaTHOHOB IO YeThIPEM HEIKBUBAICHTHBIM nosuuuam M1, M2, M3 u M4 (1abn. 3 u 4)
YCTaHOBJIEH Ha OCHOBE YTOYHEHHS UX 3JIEKTPOHHOTO COAEPIKAHMS, COOTBETCTBHA CTPYK-
TypHO# GOPMYJIbl AaHHBIM 3JIEKTPOHHO-30HAOBOTO aHAJIN3a, COXPAHEHUS 3NEKTPOHEH-
TpanbHOCTH GOpMyibi, a TaioKke NMPUONIU3UTEILHOTO PaBEHCTBA CPEJHUX MEXATOMHbBIX
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Tabnuua 4

XapakTepHCTHKA KOOPAHHAIMOKHBIX NMOJHIAPOB B CTPYKTYpe GAPHOOABIHTA

Characteristics of coordination polyhedra in the bario-olgite structure

PaccTosHMsS KaTHOH—KUCopod, A

No3uuus CocrtaB K4
MUH. Makc. CpenHee
M1 0.94Ba+0.06K 12 2.660(9) 3.199(2) 2.965
M2 0.50Na+0.18Ce+0.285r+0.04Ca 1o 2.40(1) 2.91(1) 2.78
M3 0.62Na+0.38Sr 10 2.36(1) 3.01(9) 2.82
M4 INa 6 2.24(1) 2.32(1) 2.28
P (1) 1P 4 1.58(1) 1.60(1) 1.59
P () 1P 4 1.40(1) 1.48(1)1 1.46
Tabauua 5
Pe3syabTaTthl pacueTa MOPOUIKOBOI pPeHTreHorpaMmbl 6apHooJIbraTa
X-ray powder diffraction pattern of bario-olgite
IHZM, % d":iMy A IBbl‘h % dBH‘{y A hkl
2 7.044 2 7.032 001
10 4799 27 4.806 100
60 3.964 14 3.968 101, 011
100 2.839 62 2.838 012
100 2.774 100 2775 110
13 2.580 2 2.581 111, 111
20 2.344 9 2.344 003
19 2272 9 2.274 021
9 2.177 2 2.178 112, 112
7 2.106 4 2.107 013
40 1.984 28 1.984 202
3 1.815 2 1.816 120, 210
11 1.792 14 1.791 113, 113
9 1.758 4 1.759 121, 211
9 1.652 9 1.651 014, 104
26 1611 20 1.614 212,122
10 1.601 16 1.602 300
2 1.566 1 1.562 301, 031
3 1.486 2 1.485 114, 114
3 1.455 1 1.458 302, 032
4 1.435 2 1.436 213,123
10 1419 8 1.419 204, 024
19 1.387 13 1.387 220
5 1.349 3 1.350 015, 105
10 1.247 10 1.246 132, 312

Npumeuanue. Ycenous cvemku: audpakromerp APOH YM-1, Co, -usnyyerue, Fe-QuisTp; * — BHIYUCTEHO
U3 CTPYKTYPHBIX AaHHBIX (TIpH BeIBOpe MHIEKCOB Ak MCMONb30BATHCH pediieKCh TEOPETUYECKOI NOPOLIKOTPAMMEI

¢ 121%).

PACCTOSIHUMI CYMMe MOHHBIX PaJIHyCOB KATHOHA U aHHOHA B COOTBETCTBYIOIMX NOJIHIJ-
pax. HaiimenHoe pacnpenesiieHHe KaTHOHOB MOJTBEPKIAEHO MMHHUMAJIBHBIM 3HAYEHHEM
R-gakropa. [lonyuedHas cTpyktypHas dopmyia . (Bag,Kge)(NagsREE,,Sro,,Cag,)
(Nay ¢,S1,,0)(Na, )[PO,],, TAe B kpyrablx ckobOKax IOCIEAOBATENBHO AAHO COHEPKUMOE
nosuumit M1, M2, M3 u M4 (tabn. 4), BIIOJIHE COFNACYETCH € JIEKTPOHHO-30HLOBBIMH
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Puc. 3. Kpucrannuueckas ctpykrypa Gaproonsrura: 12-sepmnaHiKY M1 HOKasaHb! ebim IBETOM,
10-sepumHauKy M2 u M3 — memno- 1 c8emno-cepbim COOTBETCTBEHHO, OKTa3Apbl M4 — 4epHBIM.

Fig. 3. Crystal structure of bario-olgite: the 12-apiced polyhedra M1 are shown white, 10-apiced polyhedra
M2 and M3 — dark-gray and light-gray, respectively, the M4 octahedra — black.

JaHHpIMH. C BO3MOIKHOCTHIO HeOOIBILMX BapHALUH COAEpKAHUM KAaTHOHOB B NO3HIMAX,
[O-BUAMMOMY, CBA33HO HECKOJILKO 3aBbIIICHHOE 3HayeHue U, , KATHOHOB, IOKA/IN30BaH-
HBIX B nionudapax M1 u M2, no cpaBHeHu1o ¢ BenuuuHamu U, ,, BBISBJICHHBIMY JUIA 11034-
umnit M3 u M4,

Crpyxrypa onsruta (Cokonosa u ap., 1984, 1990) u 6apuoonsruta (puc. 3) spasercs
NpOU3BOLHOM CTPYKTypHOro THma riasepura (adgruranura) (Moore, 1976, 1981). Ee oc-
HOBY COCTaBIIOT [Ba THNA YepeAylouMxcs cnoes, napawieasHeix (001): 1) ciou u3
M1-ukocasapoB, cBsi3aHHbIX MexAy co6oit 00umu pedpamu, u PO,~teTpasapos; 2) ciou
u3 M4-0KTa’pos, CBsi3aHHBIX 00LMMU pedpaMu, U AecATUBEPIIMHHNUKOB M2 n M3. Okra-
a1pel M4 (cpennee paccroanue M4—O = 2.28 A) naueno 3anonnensl Na, HaubosbLine
nonusapbl M1 (M1—O = 2.97 A) 3auaTh! TONLKO CAMBIMM KPYIHBIMU KaTHOHaMU Ba u K,
a AecATUBepIUMHHUKA M2 (M2—O = 2.78 A) u M3 (M3—O = 2.82 A) umetot cMenanHoe
3acenerne (Na, Sr, REE). HeaxBupaneHTHoe 3anonsenue nosunuii M1, M2 u M3 B onbru-
Te U GapuooisruTe 00yCIOBIMBAET MOHIKEHUE CHMMETPHH 3THX MHHepanoB 10 P3 mo
cpaBHeHHIO ¢ P—3m1 y rnasepura, rie BCe 3TH N034L[MU 3aHATH aTomMaMu K.

Hogplii Munepan xapakrepu3yercs NOIHbIM pazJeiieHreM Ba u St 1o pa3HbIM HO3HIH-
sM. B Tabn. 1 BUAHO, 4TO B ONbruTe ST ABASETCH NpeobliafaoNiuM KaTHOHOM B MOJIUI]I-
pax M1 n M2, a Na nomuHupyert B mo3unuax M3 v M4. B Oapuoonbrure [seHajuaTHBep-
muHHUKKR M1 nonHocTeio 3aHATs Ba ¢ Hebonpwoit npumeckio K, a B nozunusax M2, M3 u
M4 raBHEIM KOMIIOHEHTOM fABJAeTcs Na. DTO SpKO WUIIOCTPHPYET Pa3inyus B KPUCTal-
JIOXMMHUYECKUX CBOKCTBaX Ba ¥ St, cBs3aHHbIE C pa3HULICH B MX MOHHBIX PaAHyCaXx.

YupouieHHyo ¢opMyny ©apHOONBrHTa MO aHAOFMH C TPAAMIMOHHOH 3anUChIO
dopmynp onbruta Na(Sr,Ba)PO, (Xomaxos u ap., 1980) MoxHO npeiacTaBUTh Tak:
Na(Ba,Sr,Na,REE)PO,. Onnaxo nanHas ¢popMyna jgulllb NOKA3bIBAET «BAJIOBBII» XHMH-
YeCKHMH COCTaB MMHEpala U HO3BOJSET HPOBECTU QOPMAIbHYIO I'PAaHULY MEXAY OJIBIU-
TOM U GapHOONBIUTOM M0 TOYKE C PABHBIMH cojepaHusMu Ba u Sr, Ho He oTpaxaeT
pacnpeaeneHus KaTMOHOB M WX v3omopdusma. B cBsa3u ¢ 3TuM /18 uaeanu3upoBaHHOM
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