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Tsepinite-Na, a new mineral of the labuntsovite group. has been found in alkaline pegmatites at Khibinpakhc-
hOIT/1..11.,Khibiny massif, and Lepkhe-Nelm Mt., Lovozero massif (both at Kola Peninsula, Russia). It occurs as
colourless. white and light-brown radial aggregates and separate prismatic crystals (up to 1 cm) togc.ther with
mierodine, aegirine, analcime, natrolite, catapleiite. apophyllitc. labuntsovite-Mn, epididyrnite, fluorite, sphalerite,
etc. (KhibinpakheholT) and with microcline, aegirine, magnesio-arfyedsonite, natroJite, eudialyte. lamprophyllitc,
fluorapatite, neptunite. lorenzenite, titanite, vinogradovite, polylithionite, tainiolite, rancieite. tundrite-(Ce) (Lepkhe-
Nelm). Crystal fOlms: rOOI }, {100}, {201 }, [OIO}, {O12}, 1241 }.Transparentto translucent. Lustre vitreous. Brittle,
cleavage is not observed, Mohs' hardness 5. Dmeas =2.74(2), Deale =2.72(1) g/cm3. Optically biaxial, positive,
a 1.658(1). ~ 1.668(1). Y 1.770(5), 2Vmcas = 19-31°. 2Vcak = 36°. The crystal structure is studied, R =0.055. Mo-
noclinic, Cm, G = 14.604(7), b = 14.274(8), C = 7.933(2) A, B = 117.40(3), V = 1468.2 A3. Tsepinite-Na is a structu-
ral analogue of vuoriyarvite-K with Na > K and Ti > Nb. Na+ in tsc.pinite-Na is partly substituted with H30-t. Pre-
sence of HJO+ is confirmed by IR spectral data. The average chemical composition for the structurally studied crystal
is (electron probe, wt %): 1\'a20 5.48, K20 1.58, CaO 0.18, srO 2.32, BaO 2.60, ZnO 0.04. Fe203 0.25. Ti02 14.17.
Nb20S 20.69, Si02 40.38. total 87.69. H20 content (by thermogravimeLrical procedure in vacuum) is 13.18 %. The
empirical fonnula is (Z = I): H34.83(N34.2IKo.8oSro.s-IBaoAICa0,08Zno.oJh:6.0s(Ti4.22NbJ.71 Fc6:(n)2:8.ooSiJ(i07o.n. Toea-

J PaccMoTpeHo II peKOMeHll.OHaHO KOMlICCllel1 no HOHhl~1 ~mHepa:laM II ua3nallJ\J.lM MllHepanOB BMO. YTBcp;.tJle-

flO Ko~mcclleH no IIOllblM WiHepilJlaM U Ha)BaHIHI~1 ~lIjJltp:L'10B MIvlA 5 J1eKa6p512000 r.
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(j)op~fa <p p i C))opMa <p p

c {DOI} 90°00' 26°37' r{OI2} 0000' 64°14'
b {a1O} 0°00' 90'00' e {20I} -90°00' 26'36'
a {JOO} I 9000a' 90°00' I o {241} -14'01" 64°]4'

lized formula is (7. = 4): (Na,H30.K,Sr.Ba)2(Ti,Nb)2(Si40n](OH.O)2 'l.H20. The strongest r~flexes of the X-ray
2,0wder pattern are [d. A (T. %; hkl)l: 7.01(44; 001), 6.46(100; 200. 201), 3.954(30; 201. 202), 3.236(98; 400,
402). 3.179(33; 041). 3.160(38; 022). The mineral is named after Anatoliy I. Tsepin (b. 1946) who firstly obtained
eleclron microprobe data for labunt~ovite group minerals. Type specimen is deposited in Fersman Mineralogical
Museum of the Russian Academy of Sciences, Moscow,

IIpe,UcTaBJrreJ1H rpyn 11hJ na6YHu,OBlna, paHee C41ITaBWHeC5I l3eCbMa pe,UKHMH, B noc-

J1eLIHHe mAbI 06HapY)KeHh! B ue.llOM p5J1l,e w,e.TlOYHbIX MaCCUBon. OHII OKa3a..rIlICb TlIml'-f-
lIblMB pe,UKOMeTa:JbHbIMH MHHepanaMH we.TfO'IIIbIX fI1ApOTepMal1liTOB. B rpynne J1a6YHUO-
BHT£!, COrJ1aCHO npllHSIToif Hel1aBHO HOMeHKnaType (YTBep)K,UeIlJ KHMHM MMA B

2000 r.), BIJIAeJ151eTC5IHeCKOJ1bKO nOArpYlln, RKJ1JD'-JaIDUJ,11XpOM6w-leCKHe (no,Urpynna He-

HaAKeBH'-JlITa, np. ['po Pbom) II MOHOKJ1IIHHbJe (no.urpynllbl Jla6YIlu,013J1Ta, napana6YHuoBH-
Ta, ne!tlMneliHl:!Ta, ByopmIpIHlTa, KY3bMeHKOIITa 11 opraHoBalHa, np. rp. 2Clm, Cm HJ1H

121m) 'IJ1eHbT. KpHcTan.J10XlfMII'IeCKHe liCC.:1eAOBaHH5I Bb!5IBI1J1H CXO,UCTBO CTPYKTypHbIX

!liOTHBOB Bcex :3THX Mll HepanOR: l) JlX OCHORe Jle)KHT UeOJIHTOn0l106HbIH KapKac, o6pa30-

BaHHblii UenO(IKaMH (Ti,Nb)O-OKT<l311pOB H KOJlbuaMIl [Si4012] H COAep)KaWHI'1 KaHaJIbl,
3anOJlHeHHbie KpynHbIMIi KanlOHaMH 11 !\lOJ1eKYJ1aMIi BO,ITbl(f0J10BaCTlfKOB, ] 973; Perrault

e. <I., J973; OpraHoBa iI,Up., 1976, 1981; PacUBeTaeBa HAp., 1994, 1996, 1997a.6, J998,
2000: Rastsvetaeva e. a., 1994: f0J10BllHa Ii .up, 1998; Chukanov e. a., ] 999).

DO)1rpynna ByopmJpBlfTrt ,UOlraCT05IlUero BpeMeHIl 61111anpe,UCTaBJ1eHae)J,llHCTBeHHbJM
'-LleH01\.f- flYOPHllpBlITOM-K (K.Nah(Nb,TiL[Si40d(O,OH)2' 4H20 (Cy66OTIIH Ii )Jp.,
1998';, B HaCT05Iw:ei:j pa60Te oxapaKTepH30Ball HOBbIn !\IIfHepan ::nof'1 I1011rpynnhi -- H3-
TpnI!- !! THTatJ-)JoMIIHaIITllblf:'i aml'10r BYOpH5IpBllTa-K, YCTaHOBJleHHbrii B XIfOHHCKO?\I II
JIoHOJepCKOM l.u,e.1l0'rHhiX \13CCI!I3aX IW KOJ!bCKOM !lO.'1yocTpoBe. MIII-Iepa.n rrOJIY'1HJ1 Ha-

3iWi!li~ uenuHIIT-Na R 'ieCTh AlIaTOJII1}! J-1BaIlOIHl'![! Demma (r. 1946), CneIl.HanUCTa B
C6.1l<iCTI!peHTreHocnefapanbHoro all arlliJ a, !3bITIOT!llIlBWerO nepBble 3Jle'\:TpoHHO-30H}lOBbIe
,UranE3b! ;\HmepaJJoB rpYllnu .1W6YJIUCBlIT<I. Cm.1Eo.l-Na E cyqxJJIIKce"YTo'HiIiTe.,;e YKa3bl-

ratT E<'. r;peo6,rw.'lQlilW HO.'TpH5!rpe[(H B!-ieKapK~'C!-H:,JXK3THOHOR, COr.:13CHO npaiHJJJa!\i 06-

p<130B3!JH'! BHj10BbIX Jia3U<illlif! B rJo,:J.rpj'nne nyopll5!pSI1TJ. B ueJ10M !lJJ5I Tlrral1-LlOJ\!lUJ3HT-
nux 'i.ltBOF 31'OE jlOJJ:rpynnr,1 npe)l.lHHeTC>1 o6UJ.te; I<opHeTIOe Ha3B3mJe "UeW1!IlH».

.B Xn6rnlcJ\f)h1 M2CCJinc iJOBI,!n wmepZUl HarweJI B rH,UpoTeplo.'1allhJlO ilcpepaGoT81l1l0M
::;mprJHO- nO.neHOlll! !aTOBOM nenraTliTe, 33.J1eraJorll,e~,i B rpy603cpHHCTbiX x !!6HH11T3X fOPb!

XuGliHrraxK'JOpp. BblXO)JiJi nerMaT!lTOBoro Tena. JfHelOwem Io.WLUIIOCTbOT 0.5 ;:r,o 1.2 M,
J!pOCJle)KfHbl C 3,ma,.'H.\ 113 BOCTOK Ha npOT5IlKeHlH! 8 M. 3ana.1H351 ero 4ac.:Tb c..101Ke1l3

J\H!KpOKJlIIHOM , apcpBeIlCOIJUTOM, 3rHpHHOM, HecpemmoM If 3HHn,13T1HOM, COLlepKt1T pe,U-

Klie oooco6.neHH5J .-ionapHTa. B cpeD.Heii U BOCTO'IHOii tJacT5Ix Iler!\Ja'fHTOBOf'O TeJIa I1pe-

IIMyweCTBeHHO pa3BHTb! MlfHepanbl rHlI.pOTepMaJlbHoi-i CTaJ1liH: JmpHH B Im,Ue wapoo6-
pa3ublx o6oc06neHHii, all <tTJbUliM, HaTpOJ1lIT, KaTaI1JleHT, aJlocpHJI.lIHT, cp,rrIDopIlT, ccpa.rre-
pliT-iUleHocpaH, ra.1IeHHT, :~:mn.:UIAHMHT It 'up., xapaKTeplla BKpan.TIeIIHOCTb 6HTYMOB.

De!IHHI!T-Na II .rra6YHuoBIIT-Mn B TeCllblX CTpaCTaHHHX Apyr c lJ.pyroM o6pa3)'loT pal1H-
a..T1bHO-JIyY.HcTble arperaTbl ,UO 3 M?\! B D.HaMeTpe, KOTopble paCnOJIaraIDTC}I cpeAIi KpHCTan-
JJOB allaJIbu,HMa II R eeK)'lLlHX I1OJleBOH wnaT aHanbIl.UMOBhIX r;p0)KHJ1Kax. B nYCTOTKax

Bblwe.naLJHBamUI B nO.'1enOM wnaTe BCTpe4aIOTC5I KaK CpOCTKH u.eIIHIIHTa-N a C J1a6YHUO-
BHTOM-Mn, TaK H OTAeJ1bHble KpHCTaJ1J1bI HOBOro MHHepaJJa. PaHee :;)TOT MHlIepan 6blJ1
onHeaH K3K ~~Ti-HeHal1KeBII<JHT» (OpraHOBa HAp., J 976).

Ta6.TJHQCI 1

TIpocTble $OpMLI KpHCTaJJJIOB uenuHHTa-Na

Crystal forms of tsepinite-Na crystals

n p 1\ Me 'f a H 11e. ,UByrpallHble yrJlLI: r025'n', rr53'17', 0057'17'.
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Puc. 1. KpUCTa.llml l~enHHllTa-Na, r. Xu6HHnaXKlJOpp.
XU6HHLI (a, 6).

Fig. 1. Crystals of tsepinite-Na, KhibinpakhkcholT Mt.,
Khibiny.

a D

B .TIoB03epCKOM MaCCtlBe UemfHHT-Na
YCTaHoBneH Ha ceBepHOM CKnOHC ropw
J1enxe-HenbM B nenlan!TOBOM Te.T1e,3anera-
row.eM B H03eaHOBblX CHelllHax. 3TOT nerMa-
TIlT annCaH E. l1. CeMellOBblM (1972) rIO.a
N2 45. HOBblH MHHepaJl BCTpe'laeTC5I npe-
HMy1l1.eCTBeHHo B nOnOCT51X rH.apOTepMa:lbHO

nepepa60TaHlioil ueIlTpa.T1bHOii 30Hbl, r.ae ac-

cOUHHpyeT C MHKpOKJUfHOM, lIecpe.JHlHoM, 3rUpl1HO!Il, MarHe3B8apclme.acOJ-I!1TOM, HaTponu-
TO\I, 3B,LtnanHTOM, J1aMnpoqJHJ1JHiTOM, q:nopananIToM, llelnYHHTOM, J10peHIJ:eHHTOM, Nb-
H!TaHHTOI,,!, BHHOrpa,IJ,OBHTOM, nOnHJUlTHOHHTOM, Taihmo,rnnOM, TYH.aPHToM-(Ce) It nceB-

LlOMopcpo3aMH paHCbelITJ no CepaHlJ.1HY. UemmHT-Na .llan 3D:CCb ynnou~eHI-Io-npH3-
MaTlFleCKHe KpnCTan.T1bl .J])lHHOii JlO 1 CM. KaK npaBlLTIO, OIlB rpy6006pa30BaI-IHble,
)J.OCKOBH,IlHbie, pacmenneHHble, rpalIH nOKpbITbl npO,IlOJlbllOll WTPHXOBKOiL LIaCTo 3TH

KpHCTa.I1J1bI co6paHbi B CHOnOBH!1Hble arperaTbJ. B OCHOBHOM uem--IHHT-Na 3)]eCb npllypo-
4tH K CKonneHlUlM naJ\.wpoqmJl.flIlTa H 3R!1Hamna ImH )J(e BXOIJ,HTB COCTaB KaBepH0311blX
ITCeB)]OMopcjJ03 no .I10pelllleIHiT)' HMeCTe C JIpynn.m n03L1.tlHMJJ Ti-cKTII1K<ITaMH - BI1HO-
rpa)J.OBHTOM 11 Nb-THTilHHTOM.

fOJIOnmHbIM 06pa3liOM UCnJE-iHTa-Na CJIe~yeT C'l!HT1Hb KfmCTann C fOpbl XJ-16HHnaX-
K40pp, ua KOTOpOM npObe)~eH ReCb KOhm_leKC l-iCC.lCJIORamiii, BK.:JKJ'1<I5!o!!penenem!e

CTp)'KTypbl M!lhepa.rta. rom:GMCrp!1'!CCKOe H3i\1epeHI1e :;Horo )Ke KpHCT3J!.J1a 6LLT1OBbIHO.ll-
HellO paHee T. A. 5iKOBJ1eBCKOfi (Ta6;1. 1; MHHepa.T! onIlCLIBa.flC5J KaK «Ti-HemUIKeBH-

'IHT» , - cr.!. OpraHona H .TIp., 1976; fCocTbIJlena-JIa6YHuOE2. 11 .up., 1978: MHHepa.'1bI,
] 982). KpHCTa.l.rrhI Qemmlna-Na_ H3 XH6Hil I1Mt'iOT C!)OPI\iY YKOPO'h~!!]!h!X fipm!.! , He-

C-KO.T1bKORb!T.\IHVTbiX B)10.T1b/; H yn.T10rneH!lb!X H)lOJlh (/ (PI.Je. 1). f.rraBHbIMH ra6HTvcHbIMH
- ~ ..

rpaH9.MH HX .5J'B.J151!OTC5ItOOl L {IOO}, (201} 1[ {OW}, Ha roJIOBKaX Ii!IOf.n.<lpa3BHTbl rpmm
{O 12} II {2"41}. fpaulI mUIaKOH)]a {OO I} IIC!llTpHXOBaHLI ITap<LflJlCmHO OCIi b. Hepe)J.Ko

Ha6mo)],aeTC51 3nI-lT<lKCIj':!eCKoe napac-r3iJI-IC L~CmIHliTa H3 Jla6YlluoI3111: OCI! b KpHCTan.i10B

o6om: MHHcpanOB napaJlJ1e.flbllbl, il OpaHi-KeBbJi1 D,nHHHOnpll3tvI3T1I<JCCKHI,j KpHCTa.TLl na6YJl-

UOlHn<l Yllell41lBaeTC5J 6eJlblM KopoTKOnpH3!\iaTH4ecKHM KpHCTaJ1.'10M QenHHHTa, KOJlTaK-

THPY5! rpaHblO {O 1O} c aHa.TIOrHYHOH era rpaHblO. KpI1CTanJ!bI J10B03epcKoro uenHHliTa
He YD,a.T10CbH3Y'!liTb rOHHOMeTpWleCKH.

Uem!l!HT-Na np03pay.HbIH H.i1H I10.nynp03pa<lHbIH, 6ecUBeTlIbi1i .11.06enoro, KpnCTanml
C ropbl JIenxe-HeJlbM lIepe.aKO OKpaweHbI B CBeTJIO-KOpH'lHeBbIH UBeT, 6neCK CTeKJUIH-
Hblfi, YepTa 6emm. MlIHepa.fl O'-lellb xpynKHH, TBep)J.OCTb no Moocy OKO.no 5, CITaHHOCTb

He Ha6moJIaeTC5I, H3nOM HCpOBHbIH. f1noTHocTb, H3MepeHHa5I ypaBlloBernHBaHHeM 3epH3
B T5DKe.T1bIX)KII)l,KOCT51X,2.74(2), Bbly.HC.TIeHHa51n.T10THOCTL 2.72(1) r/cM3. OnTHK3 H3yYa-

naCb 'llaCTlI'lHO Ha OpHeHTHpOBaHHblx W.T1Hcpax (OpraHoB3 II )lp., 1976). lI.emn-mT-Na

OfiTH'-IeCKH .aBYOCHhlii, nOJIO)KHTenbHblii; )1,n51 MHHepa.T1a H3 Xn6HH nl' = 1.658(1),

17",= 1.668(1), 11~= 1.770(5), 2VIIJMBapbHpyeT OT 19.a0 31°, 2VUbI9=36(6t. L(JUI MHHepaJ1a
H3 JIoB03epa 111,= 1.655(2), 11"= 1.661 (2), I1g= 1.770(5). MHllepa.n xapaKTepH3yeTC5J. CHnb-
HbIM aHOMaJ1bHbIM IJOraCaHlleM, nneoxpOH3M He Ha6nlO)1aeTC5I.

KpHCTan,rIH'-IeCKa5l CTpYKTypa uenHIIHTa-Na perneHa c yyeTOM CMewaHHOH 3aceneIl-
HOCTH n03HuHH (PaCUBeTaeBa H .ap., 2000). R = 0.055. CTpYKTYPHO H3)"leHHbli-i KpIIcTann

llenHIHiTa-Na cpaKTHLfecKH npe)1,CTaBJUleT C060H CJlO)KHbIH nonHCHHTeTHLfeCKHH )]BOHHHK
ITO TI.T10CKOCT5IM(001) II (401), 1ITO6bI.T10Y'--ITeIIOnpH paculHcppoBKe ero CTPYKT)'Pbl.
DapaMeTpbI HCTHHHOH MOHOKJIHHHOH 5lyellKu: a = 14.604(7), b = 14.274(8),
c = 7.933(2) A, f3 = 117.40(3)°, V = 1468.2 A3; np. rp. Cm. no cHMMeTpHH,napaMeT-
paM 3neMeHTapHOH 5J.yeHKH,xapaKTepy 3anO.flHeHH51BHeKapKaCHLIXn03HUHH, a TaK)Ke no
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l'lJM dH3M, A 1BWI dBbl4, A 11k! IU3M d1\3M.A IB/.[4 dBbl4, A IIkl

10 7.09 47 7.13 020 6 2.63 203
100 7.04 001 10 2.55 441

5 6.48111 66 6.48 200 7 2.54 8 2.53 401
44 6.48 201 10 2.53 403

6 4.98 62 5.01 021 1 2.372 1 2.40 440
4 4.77 4 4.79 221 1 2.38 350
4 3.93 6 3.95 201 2 2.27 1 2.30 152

2 3.95 202 2 2.25 061
32 3.25 421 1 2.20 1 2.22 023

9 3.24 23 3.25 400 3 2.15 20 2.16 600
21 3.24 402 2.16 603

8 3.15 30 3.18 041 1 2.09 2 2.10 351
26 3.16 022 6 2.06 4 2.06 441

8 3.11 14 3.12 240 4 2.06 443
23 3.12 241 5 1.962 4 1.971 062

1 2.98 3 2.99 112 5 1.961 043
3 2.94 7 2.95 402 1 1.905 2 1.902 422

7 2.95 422 2 1.902

I

424
6 2.63 5 2.64 242

I

Ta6JTHIl.a 2

Pe3YJJbTaTbi pacqcTa pCHTfeHOrpaMMbI u.enHHHTa-Na

X-ray powder pattern of tsepinite-Na

ITP 11M e '1 a H 11e. YCIIOBlHl C'be!>um: KaMcpa PKY-] 14.6, FC-II3JIY4eHHe, BHYTPCHHIU1 3Ta,10H - Si. BbJ'1Hcm:H-
BbJe 3HaQeHlU1 HHTellclIBHOCTCrl nOIIyqe.HbJ 113 CTPYKTypHblX ):!aHHbIX.

nmy MUKPOL\BOHHI1KOB3HWI lJ,emIHHT-Na 5.lBJl5.leTC5.I3HaJIOfDM BYOpU5.lpfHITa-K. B '-IaCTHOC-

TI1, B CTpYKType uermmIT3-Na npHCy'TCTBYIOT BOCet..!b BHeKapKaCHbIX n03IIIJ,HH, co,aep)l(a-

llI,lfX KpynHbIe Kanl01IbI (Na, K, Ba, Sr, Ca, H)O+), OL\HaKO B llIeCTH II3 :3TIIX n03HIJ,HH
npe06na,rraIDT BaK3HClfH H TOJlbKO L\lIe n03HlOfH HMeIDT 3aCeJIeHHOCTb, 6.TIH3KYIOK 60 %.
Tpn n03HIJ,IHf co,aep)KaT HOHb! H)O+; IfX 3aceneHHOCTH paBHbI 0.35, 0.26 II 0.39, KOOp-

,aUHaIJ,HOHHbIe '-!Hcna 8, 11 H 8. Cpe,aHHe paCCT05.lmUI {H30}-{O}: 3.12, 3.19 II 2.93 A,

::JKBHBaJleHTIIble TennOBbIe napaMeTpbI 7.8, 9.8 If 8.7 A2 COOTBeTCTBeHHO. KOHlJ,eHTpHpy-
IOl.lJ.a5.1Sr n03HIJ,IUI HaXOJUITC5.I B MeCTe CbmDKemUI (Ti, Nb)O-IJ,enO'leK H Ha 78 % Ba-
KaHTHa. .

PeHTreHorpaMMa nopOllIKa LlemUIlna-Na npHBeL\eHa B Ta6n. 2. OHa n03BOn5.leT O,aHO-
3Ha'lHO n,aeHTucpULlHpOBaTb HOBblH MHHepan KaK 'lneH rpynllbI JIa6YHIJ,OBHTa. BH)'TPH
rpynnbI uenUHHT lIaH60nee 6mnoK no nopollIKorpaMMe K BYOpU5.lpBHTY(Cy66oTl-m H LJ:p.,
1998) 11 KY3bMeHKoHTY(I-l)'KaHOB n ,ap., 1999).

I1pncYTcTBHe B MHHepaJIe HOlIOBH30+ nO,!lTBep)l(n.aeTC5In.aHHbIMHHK-cneKTpocKonuH
(PaCIJ,BeTaeBa II ,ap., 2000; CM. pHC. 2). BonHoBbIe 'lHCna nOJIOC B HK-cneKTpe IJ,emmH-
Ta-Na (CM:-1, TIo,aqepKHYTbI CIIJlbHbie nonOCbI, IlJl - JUIe'lo): 3370, 3250 nn, 2940 nn,
1700 nn, 1630, 1140 TIJ1,] 106, 933, 754, 669, 630 nJ1, 445.

KaTHoHlIblH COCTaB IJ,enHHHTa-Na (Ta6n. 3) H3yYeH MeTo,aOM nOKa.11blIoro peHTreHocneK-
TpaJIbHOro aHaJlH3a. Con.ep:;KamI5I MHornx KOMnOHeHTOB no,a'-!ac CHnbHO BapbupYIOT )1,a)l(e

B npeL\eJIax O,aHOfD 06pa3IJ,a. l.JeTKo BbIpa)l(eHHOH 3aKoHoMepHocTH B npOCTpalICTBeHHOM pac-
npe,ae.,1emfH 60nbUluHcTBa 3neMeHTOB He Ha6.11lOLJ:aeTC5.I,XOT5.I.an5.1XH6HHCKUX KpHCTaJlJlOB

HMeeT MeCTO TeH)1,eHI.l.H5.IK o60rarn:eHHlO nepmpepWIeCKHX 'laCTeJ.i THTaHOM H CTpOHIl.HeM.

ComaCHO TepMorpaBHMeTpllYeCKHM L\aHHbIM (TepMOBeCbI ATB-15, BaKYYM, CKOpOCTb
HarpeBa 20 rpa)1,/MHH, ,ao 1000 ° C, HaBeCKa 13:05 Mr), COL\ep)KaHIfe H20 B MImepaJIe H3

XU6UH COCTaBn5.leT 13.18 (15) %. ):(ern,apaTaIJ,H5I HaqHHaeTC5.I npH TeMIIepaType 210°C, a

MaKCII!II3.J1bHa5I CKOpOCTb !lOTepn />'.IaCCbIHa6moLJ:aeTC5I npH 380°C, T. e. y,aaJIeHHe H20 If

H30 npOHcxo,aIfT o,aHOBpeMeHlIO (puc. 3).
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Pnc.2. I1K-cneKTpbI o6pa3uoB nemlHHTa-Na C BbICOKIlM (1) \I HI13KHM (2) co.aep)KaHlleM H30 (nOJIOCbI H30 OTMe'le-

HbI3Be3nO'lKOii).

Fig. 2. TRspectra of H30-Iich (1) and H30-poor (2) samples of tsepinite-Na (bands of H30 are marked with*).

HOBblH MIlHepa.TI XapaKTepl13YCTC}J xopornei! CXOJ.UiMOCTblOOnTWJeCKHX napaMeTpOB,

XHMH'IeCKOro COCTaB<1H nnOTHOCTH: HHD,eKC r.fJaD,CTOHa-,UeHl1a COCfaB115IeT 0.003.

PaC'IeT :::nmupU<lecKoi-i. CPOPMYl1bI uemnnlT3. npc,aCTaBJJ5IeT onpe)J.CJICHHYIO C110::.KHOCTb
no npl1'-UiUC OLl.IIOBpCMCHHOro npncYTCTBJUJ B t-.HfHcpane Tpex TIInon TpY,ilHOpa3acJlI1MbIX

OP!! aHamfJC BO)J.0P0)J.coJ1.Cp)l(arnHX rpY11I1: H20, OH- II H30+. PCKOMCH)J.YCJ\llliILl.Jl5!MlHIC-
pa.nOH rpyuflbJ .na6YHUOB!Ha B uel10M CXCMa pac4CTa (]JopMyn Ita Si]f,OdO,OH)g npe}.l-
oo.rwraeT ).J,OCTlDKCHIlC6a.naHca 3ap51).J,CBTOJIbKO 3a CtIeT Bapuaum1 O/OH OTHCrneIIH5I It

HC Y41IThlBaeT ,'lO.nH nOnO::.KII1'C.fJbHOrO3ap5I)J.3, K01'OpbIil HeceT H30+. PaCC'-H1TaJiHaa T3.KHM
cnoco6CM H3 JJ,aHHblX MIIKp030HlJ;OBOrO :lHa.:m33 n TcpMorpaBHlvlcTplH-J cpOPMY113 ro.nOTuoa

uemmIlTa-Na (Ta6Jl.3, an. 1) liMen HHJJ: (Na.UIKo_80SrosJ3a0.4IC'4J.lig2nO_Olh6.0s(Ti4.nNb3.71

Fe~+(7)800Sij6048r(OH)5.2702.i3hR . ] 4. 81H:O (Z = 1). B 60nce o6rueM BHD,e(6e3 pa3,nel1eHlI51
BO.n.Opo,acOD,ep;KauUlx rpynn) OHa MO)KeT 6b!1'b '3am!C3J-1a T:lK: H34.83(Na.;.2JKo_xoSrn.sJ3a0.41

Cao.OsZnO.0l)J:l,.05(Ti4.:2Nb3.71Fe6;)7b.ooS i It;07ll.78. B 33BHCHMOCTH 01' COOTHorneH HH CO.IT.ep)Ka-
lUIH BOLl.Opo.n.co.QepJKaruIJXrpynn HX Q)()Ph!Yl1bHbIe K03cpqmuneHTbI MOI}'T .ne;K3Tb B npe.n.eJlax,

onpeJJ:eJI5Ie!\lbIX cpOpM)'JIOfi N 34.2!Ko.oo..l)fo,SJ3'4JAICaO.OSZno.OJ)Lf,.os(Ti4.22NbJ.71F~+07hs.oo[ Si4012]4

[(OH)s.27--f).0002.73--8.0ohAH.,O)o.0I\-s.n' (14.81-9.54)H20. TpeXBa.T1eHTHoe COCT05lHHC )l(ene-
3Y npHllacaHO I1CXO,il5I Ii3 TOro, '-11'0 HMeHHO HaXO::.K)],CHHe Fe3+ KpnCTaJIJIOXHMIFleCKH
Han60nee BCp05ITHO B (Ti,Nb)-oKTa3apax.

ComaCHO .n.aHHbIM peHTreHOCTpYKTypIIOro 3Ha.T1H3a (PaCu,BeTaCBa H }.Ip., 2000), KOJIH-
1lCCTBO rpyrm H30 IIa 3JICMCHTapHYK) 5ItIdiKY COCTaBmIeT MCHee 4. B COOTBeTCTBI-H! C

npI1wIToii !-lOMCII,K.T1aTypoH B MliHepanax nO)1rpyoobI BYOpIi5IpBI1Ta BH}.I006pa3YIOw,HM BHe-
KapKacHblM K3T1-fOHOMCYHTaeTC51 TOT, KOTOpbIli npco6JIa}.laeT Ha.n. Ka::.KJ],bIMH3 .n.pyrHX. B
HarneM CJI)T1Jae 31'0 H3Tpml, 11, TaKHM 06pa30M, HJ],emi3HpOBaHIIa51 rpopMYJla uemu-nn3-Na

I1MeeT BH).! (2 = 4): (Na,H30,K,Sr,Ba):(Ti,Nb):[S40n](OH,Oh' 3H20.
U,COHHHT-Na MO)KeT paccMaTpHBaTbC51 KaK MOHOKJlHHHbIH .n.IIMOpcp pOM6wIecKoro 'l.neHa

l1a6YHIJOBHTOBOH rpynObI - Kop06uUblIUITa Na3-x(Ti,NbMSi40l21(OH,O)2 .3-4H20 (ile-
KOB II Il.p., 1999). OIl.HaKO 3TO cnpaBeaJUIBO TomKO npn ).!OCTaTO'IHO cpOpMaTIbHOM pac-

CMOTpCHBH H,ilCa.nH3HponaHHbIX CPOPMYJI, C yqeT01\1 JUlrnb BlIAoo6pa3YlOIlUiX KaTHOHOI3: Si,

Ti II Na. Pea.fJbHbIe COCTaBbI lJ,emIHIITa-Na II Kop06111J,bIHHTa CH.TJbHOpa3.T1,H'IaIOTC5I 'ITO

5JM51eTC5I 5lpKHM np51MbIM Cl1e)ICTBIIeM CTPYKTypIIbIX pa3Jm~HlH. TaK, B CTpYKType KOpO-

6HLl.bIHHTa (np. fp. Pbam) uen01.IKH (Ti,Nb)O-OKTa3L1.pOB np5IMbIe, H BCC nO.T10CTH
(Ti,Nb)SiO-KapKaca lIMelOT OTHqcHTemHO He60JlbWOH 061>eM, 'ITO He n03BOJI5IeT Hau60-
.lICe KpynHbIM KanlOHaM (K, Sf, Ba, H30) BXO,ilHTb B nOT MHBCpaJI B CK0l1b-l1H6o

3aMeTHbIX KOl1H'leCTBaX (PaCUBeTaeBa II Ll.p., 19976). UemIHHT-Na (np. rp. On), KaK Ii

47



Kmmo- AmulI'13
HCHT 1 2 3 4 5 6 7 8

Na20 5.48 (3.7-6.8) 6.76 8.49 4.61 3.33 6.72 5.78 3.68
K20 1.58 (0.5-2.4) 1.93 2.23 0.59 0.22 0.44 0.06 0.89
CaO 0.18 (0.0-0.6) 0.53 0.10 0.23 0.60 1.01 0.47 0.53
SrO 2.32 (0.0-4.7) 0.62 0.00 4.63 6.26 6.07 6.56 3.73
BaO 2.60 (0.3-5.8) 0.35 0.66 5.12 5.34 0.65 4.84 1.29

MnO 0.00 0.00 0.00 0.00
.

0.23 0.40 0.08 0.00
ZnO 0.04 (0.0-0.3) 0.00 0.00 0.00 0.09 0.00 0.00 0.00

Al203 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.05
Fe20/ 0.25 (0.0-0.5) 0.10 0.18 0.19 0.19 0.13 0.00 0.22
Si02 40.38 (39.0-41.8) 41.80 41.13 39.54 37.82 42.45 4] .53 41.71
Ti02 14.17 (11.8-17.4) 17.04 14.98 16.73 18.84 20.97 19.77 18.29

Nb20S 20.69 (15.3-23.0) 17.62 20.82 15.35 10.66 12.84 14.05 16.69
H2O 13.18 H.o. H. o. H.o. H.o. H.a. H.o. H.o.

CYMMa 100.87 84.82 186.25 85.22 83.58 91.68 93.22 187.08

CDOPMYJlbHbleK03<pqJHiU1eHTbI,paclJer Ha 16 3rOMOB Si (Z = 1)

Na 4.21 5.01 I 6.40 3.62 2.73 I 4.91
I

4.32 2.74
K 0.80 0.94 1.10 0.30 0.12

I

0.21 0.03 0.44
Ca 0.08 0.22 0.04 0.10 0.27 0.41 0.19 0.22
Sr 0.54 0.14 1.09 1.54

i

1.45 1.47 0.S3
Ba 0.41 0.05 0.10 0.81 0.89 , 0.10 0.73 0.19
Mn 0.08 I 0.13 0.03
2n 0.01 0.03

I

AI 0.04 0.02
Fe 0.07 0.03 0.05 0.06 0.06 0.04 0.06
Si 16 16 16 16 1,.-

16 16 16,\)

1i 4.22 4.9i 4.38 5.09 5.99 5.94 5.73 5.18
Nb 3.77 3.05 3.66 2.81 2.03 2.19 2.45 2.89

Ti + Nb + Fe 8.00 7.99 8.09 7.96 8.08 8.17 8.]8 8.23
LB H. K. 6.05 6.36 7.64 5.92 5.66 7.21 6.77 4.42

Ta6J1l1ua 3

XuMH1JCCKldiCOCTaB (Mac. %) u;enuHuTa-Na

Chemical composition (wt %) of tsepinUe-Na

n p 11 M C 'i a H H C. AHaJIl13bl BblITO!1lleHbl peHTreHocnCKTpMbHLIM MeTOJJ.o~t: 11H. 6 - mla.m1TI1KH. H. KOHOHKO-
BS, OCTa.1bHbJe

- 3HMIITl1K A. H. HCKpncoD; 130 IJcex aH3JUI311X Mg, REE, Zr, Ta < 0.01-0.05 %; coJiep)K3HHC EO,:!h] B

aH. 1 onpCneJlCHO TepMorpaBIH1eTplfllecKIt: II. o. - COnep)KflHlIe BO)lLl He onpene;HlJlOCb. AH. ] -4 - fopa Xu6I1HnaXK-
'�Opp, XH6HHCKI1l1 MaCCI1B (aH. j

- cpcnHee no 8 TO'iK3M )l.'UI roJlOTHnHoro o6pa3lla, B cKo6K3X - npe,1leJlbl cO,1lep)K11-
HUH); aH. 5-8 - rop::! J1enxe-HCJlhM, J1oBo3cpcKuH MflCCHB. L B H. K. - cYMMa BHCKapKJCHblX KaTIiOHOB (N11 + K +
+ Ca + Sf + Ba + Mil + Zn), 6C3 Y'Jera H30T; * - Bce )KeJle30 ,1laHO KaK Fe3+.

Bce .1J.pyme MOHOKJlHHlibIe lJJleHbI rpynnbI Jla6YHl.J:OBHTa, XapaKTepH3yeTC1l BOJlH006pa3HO

H30rH)'TbIMH u,enO'-lKaMH (Ti,Nb )O-OKTa3.npOB, '-ITO C03.naeT B KapKaCe nOJIOCTI1 pa3Horo
pa3Mepa, B TOM 'mcJle BeCbMa KpynHble, 6J1aronpmlTCTBYIOume BXO)/(,Il,eHI1IOB MHHepan

3l1alJI:lTeJIbHbiX KOJll1lJeCTB npHl\'teCHbiX KaTIIOHOB C 60JlbWI1MH pa.1J.HycaMH, «3anpeweH-
HbIX» .1J.JlHKOp06Hu,bIHHTa, ,lJ,ei1cTBlneJIbHO, BCe ::JJleKTpOHHO-30H.1J.OBbIe aHanH3bl u,enHHH-

Ta-Na (Ta6J1. 3) nOKa3bIBaIOT 3aMenlble CO.1J.ep.IKaHH5IK, Sr, Ba - ITOp03Hb HJlH BMeCTe,
a pe3YJlbTaTbI peHTreHocTpYKTypHoro H J1K-cneKTpOCKOnH'-IeCKoro HCCJle.1J.OBaHH5!O.1J.HO-
3Ha1JHO cBH.QeTeJlbCTB)'IOT 0 BXO:IK.aeHHH B MI1Hepan cyweCTBeHHbIX KOJlH'leCTB H30+. 3TH

.n:aHHble .1J.e.naIOT CnpaBe.1J.JlHBOH 3anHCb q)OpM)'JIbI uemIHHTa-Na B qaCTH BHeKapKacHblx
KaTHOHOB HMeHHO (Na,H30,K,Sr,Bah.., a He Na2°o" a TaK)Ke n03BOJl5IIOT npe.LlnoJloJKliTb
cyw,eCTBOBaHlte B npHpo.ae MHHepanbHblX BH.1J.OBcepHH uenHllHTa C .1J.PYfHMH npeo6mu{a-
IOli{HMH BHeKapKaCHbIMH KaTHOHaMH. IllHpoKHe BapHau,HH Ti/Nb OTHOllleHH5I B u,enHHH-

Te-Na roBOp5IT B nOJIb3Y B03MO)KHOCTH peaml3au.HH HenpepbIBHoro H30Mopej:H13Ma Me)K.1J.Y
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p~!C. 3. Tcp~lOrpaBHMeTpH'leCKaH KPHBaR u:enHlIlfTa-Na.

Fig. 3. Thermogravimetrical curve of tscpinite-Na.

u.ellHHIIToM II H30CTp)'KTYPHbIM C HHM BYOPII~PBIITOM nO.D:06HO 110J1HOH 1I30MOpq:H-IOH
cepIIII Kop06H1J,bIHIIT-HeHa.D:KeBHt-lIIT (rIeKoB II .D:p., 1999).

B 3aKJIlot.JeHlIe He06xo.D:UMO OTMeTIITb, '�TO HOBblii MIIHepaJ1, OI1HCaHHblH B naCT051w:eH
pa60Te, He pa3 1l0na.D:aJ1 B nOJ1e 3peHJ.UI HCCJ1e.D:OBaTeJ1eH B neplIO.D: 50-x-70-x fr., HO

1l0J1HOro ero H3yqeHlul, n03BomIlow:ero t.JeTKO roBOpl1Tb 06 OCHOBHbIX xapaKTepnCTH-

Kax - XHMII'IeCKOM COCTaBe Ii CTpYKType, - paHee He npOBO.D:II:l0Cb.OCHOBHoe BHHMa-
Hue 06pallJ.aJ10Cb Ha Ti/Nb oTHorneHne, npOMe:>Kyrot.JHoe Me)!(.ay J1a6YHIJ,OBHTOM U HeHa.D:-
KeBHYIITOM - .D:BYM51 H3BeCTHbIMH B TO BpeM5I 'meHaMlI rpynnbl, H n03TOMY .D:aHl-IbIH

MliHepaJ1 ynoMHHaJ1C51 B JlUTepaType no)], YCJ10BHblt...m Ha3BaHH5IMH «Ti-lIeHa.D:KeBULJI1T» H

«Nb-J1a6YHLrOBUT». BnepBble OH 06Hapy)!(eH Ha py6e)Ke 40-x-50-x rr. E. H. CeMeHoBblM
Ha rope JIenxe-He.TIbM (CeMeHoB, 1959), a xn6UHCKa5J HaXO)],Ka6blJIa C)1e.TJaHa(lliJl!OKoBa
H .D:p., 1965) 1I oxapaKTepu30BaHa n03)!,C (OpraHoBa Ii .D.p., 1976; KOCThLTIeBa-TIa6yulJ,osa
II LIp., 1978). B pa50Tax E. 11. Ce!\leHOBa (1959, 1972) H H. H. OpraHoBOll c coaBTopaMIi
(1976) npHBC.D.CHhInepBhIe XliMH'-leCKHeaHaJU131! Il peHTreHoBcKHe ,n,aHHbIe )13151«Ti-He-
Ha)1KeBHYI1Ta»- 6Y.IIYlliero u.emnn!Ta-Na. B YaCTHOCTH,E. 11. Ceiv'.eHoB (1972) OTMe4aJI
qeTKHe OTJIIPnUI nOBo3epcKoro !\nmepana no peHTreHorparvH,mM H napaMeTpa!\1 3J!eMeH-
Tapnoi! 5I'ieifKH KaK 0'1' na6YHlJ.OBHTa, yaK 11 0'1' HelIa.IIKer>H1.H!Ta. ,IT,era.T1bHOe rUY'iemle,

npOBe.IIeHHOe aBTopaMH HaCT05!w,di pa60TbI, O,'UI03Hay.HO nOKa3ano HH;J,HBHAyanbI!OCTb
lJ,emmwra-Na H n03BOJllUlO BbIJle.TIETb em B KaqeCTBe caMOCT05ITeJ1bHoro Mlmep:'U1hHOro

BH.n:a B rpyrme .T1a6YIIu,OB!!Ta.
ABTOpbI 6J1arO.D.apHhI O. A. AreenOJ.f 33. !10MOW,b B no.n:roToBKe CTaThH.

3Ta.TIOHHbril 06pa3eu lI.ermmna-Na nepe.nRI! 13 1'l'hmepanOrHy.eCKIIii MY3efi: H!I!.

A. E. <DepcMaHa PAH B MOCKBe (per. N£ 261411).

Pa60Ta BbHIOJlHeHanpB nOLl.L(ep)J\KeP<DcDH (npoeKTbI N~ 99-05-65524 II 99-05-6458 j).
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(i) [Jo4eTHLlii 'I."lCII/\. n. XOMflKOlJ, '" ;1. In KJ. li. MEl1hilJl1KOB. *,.

:1. '1.'1.r. H. llEfll..710ClOH. "'** ;KY}(S'IOW*'**

EYCCEHlfT N31llalFe2.;-TiSil07(C03)(OH)JF - HOnhlH CJUo):{OnO;J:OBHL1H
THTABOClUIHKAT If3 XI-mUHCKOrO lJ1EJ10~IHOrO MACCHBA

(KOJlhCKUH nOJIYOCTPOBjJ

.\. l' Kfl()/fIY/1KOV, ru. 1'. Mf:N'SlfJKOv' C. 1\'. ,V/XHELYUSIOF, 7HOU HUYL/N BUSSENITE
~ .,-...

j\;<i2Ba2Fe.]iS!20:(CO~)(OH)3F,:\ NEW MICA-LIKE TlTAJ\'OSILlCATE PROl\l THE KH!BI\iY
ALKALJNE I'v1ASSIF(KOLA PENINSULA)

"11/iC/JIum)'/Ji .HlII1C1JtUIUZI/l!. 2COXiUWU II i\pUC/III/..7<WXlI.IfU/I pednlX !J)ICJdC/I/1JO({,

121357, lv/vCl:lJlI. y.? Bepccac6a, 15

** Teo,,70cU'I{'C/(Ull wlclI/lllilym KO.TlbC;':'O?OIW)"IIIO?O Ift'/lIIlpa P/1H, 184200, A 11l/1/1Ulil hi, y.? !/Jepowlia, 14

*** BcepoccuuCI\Ul, UHC/IIUI/lYI/I .HUl1ClJil..7b/W?O Cblp6J/, 109U17, :\100:'6'(/. CmaptM/O/lemHI'IU I/Cp.. 29

**** j7ua2Hocl/1It'le('~'ul~ IfclllllP KUIIUUIClWZo )'H/I(fCpCumefl1i1 IW}/i 0 ]C\1..,?C, 430074, Yrwl/" KHI'

Husscnite, a new mica-likc titanosiljcate. has been found on Mt. Kukisvumchon-. Khibiny alkaline massif. Kola
Peninsula. Russia. 1t occurs in a sodalitc-nalroJitc-caIcjt(' veinlct crossclIttin!! unite. The mineral consists of an
aggregatc of curved plates 2-5 cm wide and 0.5 mm thick. Visua1Jy alldllnd~r microscope, it resembles lamprop-
hyllite._CoJour yellow-brown, transparent or translucent. Strcak white. Lustre vitreous. C1eavagc (00 I) pcrfect, (110)
and (110) medium. Brittle. Fracture step-wise. Mohs' hardness 4. Dmcas= 3.63(2), Deale= 3.G5glcm3. OpticalIy
biaxial, positive: flp= 1.671(2). fl", = 1.694(2). IIX=. 1.734(3), 2\/ = 71(1)°. Chemical composition (electron probc;
H20 was detemlined hy the Penfield method. C02 hy calculation), wt ~{,:Na20 8.98, K20 0.65, CaO 1.56, SrO 6.78.
BaO 28.79, FeO 6.77, MnO 4.68, Si02 18.01. Ti02 11.57, :'\'b205 1.04. F 2.79, C02 5.76, 1120 3.90, -0 =F2 LJ 7.
Total 100.11. Empirical fom1ula: (NaI.94KOw):2.m(Bau5SroA4Cao 19b.88(Fe3j,3Mno.44)1.:J()7(Tio.Y7Nbo.osb .o2Si2.00

J Pacc~!OTpello II peKOMelIJ.lOBaIlO K ony6;lHKotJaHlIK1 KO~JHccl1eij no HOBblM MlmepanaM Jj lia3naJ/Wj~1 MllHepa:JOB

BcepoccuiicKoro ~fIlHcpaJlOm1.feCKOro o6mccma. YTHep)K.1eHO KOMIICcl1cij no IIOBhJ~1 MHJlepILlaM H HalBaHlHJM

MHHCpaJIOB MC)!{ljYHapODIlOJJ MI1HcpanOlwlccKoij aCCOf{llamm 2 OKT~6p>l2000 r. B otuce paHHllx ny5mlKaw1SJx
(FcITaris a.o., 1997; Khomyakov, 1995; Zhou Huyun. 19Y7) 6ycceHHT yc.10RHO o603HalIiLlc>l KaK flOTeliUlIaJlbHO

JJOBbIH MIfHepaJI !\174.
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