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HOBblM BOAHblH Kap6oH8r HaTpHSI, 6apHSI lot: TOpHI 
H3 ~enOI.fIiI:olX nerMaTHTOB XH6HHCHOrO MaCcHBa 

IKonbCKMH nOnYOCTpO." 

MIIHl!pa.'I oOllapY}I{Cif Il rrerMOnl1'OBblX 1I rHJlPOT(!PliJMbH I~X }/{HJl3X, CeI(YWH~ He(r ~;If{KOBl~e 
cm:lHl'rhi. (r. KYKHCBYMllOPP. XHCilltlCKlfM M3CCIlB, I(om,ClmM n-oB). H UXOlllI"J'Cll B SCeDrHl SlLlfll 
c Ill'lPe.t l1!ll m l, KH Il I(PHHH "f'C):Il, !:lrHp}llIO M, \fl1l\p Oj(/I HUO ~L B nOJ1'IJIHC'HlHl .ll 1( IMII~CC'rTl~ nIHI CYT

clByeT l{J3rp o.~ .HT, loIOJHl I':iJle!!ll"r, II TalOKC rr03Jl III!e I'Hilp01'ep "IMh lll:le MIHtCpam>l : ClfPO PC Hk ll"T. 
BlI .'1.1ItO.'WT , BIfHOrpS/l.oBIlT, n1-lpCCOIlIl't H WOpl1!T. UIIIIT ~\tf Hepa'la ClICT.10-CCpblli, 4epTil 
6eJlUIi . n pOC ae'lHBaeT H_1H no.1y npOOpa'lHbll1. ¢>.ltOOpCClieHllH eii H KOTOJlomm.lIl HeeQCHl(Ue A 
H.e 06.13 /HleT. Tllep.l.ocT!. 3-4. C n a ll lloCTh OTCYTcTuyeT, X IlVH~ II H. n ,lnTIlOCTb Mlfllepa.1:: 
3. 15(2). MIIHeJ)11l1 o nHoocllblA, nOnOJl( KTe.JlbHbl n n p -= 1,574(2). n, "'" 1 ,587 (2). XH"I.IHQCCKH (I 
cocraD. MIIC, ~: 17.9- Na20; O, I-CaO; 14,6-BaO ; :'H,3- ThO,; O,-4 -FClOl: 14.0-H l O; 
25,S-C02; cpIMa-96,8. TpwrOlla :TbUb!tl:, IS-C~~I: a-I,4175, c-= O,8605 HM, V"", 
= 1,497 HM~ . Z = 3, KpIICTaJlJ!If'l eCKIH! cTpYlnyp'8. perneHII HII OCHOGe 1054 HeIly.'IeSb!X or
palKeHHf! c R = O,032. l1,l1.ea.~bttlHI cpoJlMYJm- Na~l3aTh (COs)s·6H20, H aJB ilH flO p. TymlOK 
B X IJI':iIlUCKOM MaCCllae. 

HOBblA KapOoHaT HaTpIU1, TOpliS! H 6apHQ YCTaUOBJleH npn 1!:l)'lh~H II H n03ll. tUlX f H.1Pn-

7e p ll.a.nM 1Ll}( aceOlUlalJ,J-1i'1: IoI lI lIepo nOB He!pe.QHnODbiX Cn eHtlTOD r. Kyn:He OY"1I0PP (XllfiRI!CKltii 

M3C(:fHl, KO.1bCKHii: n ,oll). MH Hepa ., [( aSllar! 7pmOKHTOto! (tuliokitc) 110 pCKe T y.mOK II 

XHI':iHHCKO~1 Ma eCHBe, 

Ty,mORn"T ol':iHapYlKeH II Aayx pa3JlJJ'IlihlX ~fllfepa)TJ'HhiX acconnaUlIJlX. O}l,Ha H3 HHX

Ma .'JoMoaUUlJl (2-11} C:d) n erMannonaH lIOI .'la, oOpa SOllaHHaK He\flentll!O;f. KOHKPHlHlTOM, 

srllpHlioM II t.nl)tpOKJ1HHO),{. TIpoueccI,l n03)I)JerO fllJl pOTepM211hllOfO H9Mel-lCHH.l! npUlleJlH I( 

o6pa:IODllJI HIO pll,ll.EI IJTOPH'lIJ blX MlJHepa .'101l. TaK, II nycTOTKa:x epeJl."H RiUolCHellllbl x Kp I-lCTllJl

JlOB IoIHltpOKJflIHa BCTpeol tllOTCSI nplI) loIaTHqeCKlle !<PIICTllI JlJlbl CHZ(opemmTa , OKp a m eJiHOr O II 

PO:IOIJ8.TD-eepbtfi ltBCr, H .l!Y'llICl'Oro CTPOl!HIUI CpOCTKH n po3j.la Qt\bI;I: 6 &Ullerllblx u:pHCTllnJlOII 

BHHorpll,!l.OanTII. Ha KpHCr 81lJlbl eltJl.OpeHlnlrll lHlpnCraw:l'r MemCHe KyCinKlt DlunKmnrTII. 0,11,
naM >13 a8J.1l'i0lIce rr03,l1.aJ.lX NIllI~pal'!OJ3 , ol5pa JOeaDWItXC~1 II 3aKnlO'Hl'l'e.nbKble .9rarrH r Fl.u:po, 

repMaJlbHOrO "pot,ccca, HBJIRerC$l 1'yllHOI~HT, Era np1!311aTnQCCl{He KPHCT<lJIJlbI pa3MepoM 

)\0 1-4 MM (pilC. 1) Hap acTliJOT If!! Bee nepe'HfCJl eHli&le MHHepaJlhl. t.f aC'l'O 't'}' JlllOI<HT CO.l1ep 

)KilT DKJlIO' lelUl$l -rOHKOl(t1CnepCIIoro OptaHKlJeclwfO ~eu.t ecTDa. p eJf(e - J.!eJJII)'!O BRpanllI!H

HOCTb cy.nbljm)1.ll (cyJlb$aTa?) }HeJle3I'1 (pilC. 2 ) , TOQIl O He lll!llfHoc Ttlpy eMYIO H I1p HJl.alO

mylO :\{ml epanY' TeMIIO-cepbli1 UseT, Ha HeR01'OPblX KpHCT-'l JUlaX OTlJ~T11lt60 tla6mOAlHOTCli 

rmeHO'ltlble BbUlellCHII.Il yr,lepO,l!,Hcroro ae!Qecra3. 

B JlPyro1i aCCOUH3IVHI Ty.nJ~or(ilt' ol':iH appHeH a ",aJIOMOlJJ;HHX (5-7 CM) Ra'l'pOJIH1'-9rH 

Pllf\-loUJ({P0I<JlMROBbiX npoxmnKax. rJ(c QH II IHl,ll.C POM!l03JlpnQeC!(HX KpHCra.'lnOB eBeTJlO-Ce

para lI;lleTa !lapIIC"nleT 1If! npltlilotaTH'Jeelme KPHCTl!ll.n:ol' mrpeCOllllT8 H (iJlellfIO-3CJJeH l:ol'e ab!

AeneHilll WOpTHTI!. B IllJ.I1 e nnO'rHoro arperaTa npocrp3 11 cTBO Me}KAY KpIICTll nn3MH 38non_ 

nella TPOriOil:. TepYlOHllTPUTOM H H8TPOHOM, HIICI>I ll.l.eHIILiMH MeJlKHIotH KpHCTaJlJ(aMH BIIl!-

_1HOMIITa . 

B ee nepe·mc.~e IlHl:ie Mltllepan:bl ;:I;1I3rHoCl'lIpOBIIiN peHTI' eHOYeTpn'lecl<lt'-'H Me-rO,ll;UMH, 

1I3Y'lerfl{ e~t X1I).lH'rec.!\oro r:OC1aaa, onTWleCKUMH II CCnB.!loaalll[ lIMII II I1K,·cnelnpoclmnneil 

TYJlflOI()lT CBeT.'10- II 'T(!MHO'CCPWM, EJleCK creJ\mnnlblfl. <!)nlOopec ueauHefl H K aTO)l.O

.11O\UmeC!J;enUilcii: He o6nu.a:ue'r, TaCp,010CTb 3 - 4, Cn aaHOCTh oTcyTCTnyel', XllynKIlH, nJlor

JIOCTr" n:nlepeHHan B paclDopex ilO}l.HCTOro MeTH.'leUJ,- 3,!5(J), Bbll{nc,~eHHMI Irf! 3MllH PI{

o;CCKY10 ljIo PM)'.~y -3.25( J) , pacc'IIlT3lm all 110 npaauJly r .'13.n.c·royua- .lblilla -2,96 r j CllJ • 

• M lmepo.'T PtlCCHOTpea 1I yTllCP*AetI I(oMllccHel1 no !tOBhl '" MIIHCpana b! II Hfl3BaHH,H1oI Nit
llepaJlOll 8C:CC0103Horo MIIHep3110fl-l'l"eCKoro o6w.er;:T8U 10 MU!I 1988 r. fi KOMltccwefl no 1l0BliM 
lIHmepaJlli.M l{ HSaealHfllM MlIHCpaJl on Mell['!I.YH apo~lIofi MHllcpa.t!OrH'!eCKU~ aCCOUlla~II!! 29 Ae
l<a6pn J 988 r, 
@ B. H , ;lir:onelT~YK, 51, A nD~C-" QBC"lIn, A. B. BOJlOllllIlI, A. H . Iinrll.auQu. H. A. 5h'I\OBl, 

.0:. 10. nYII\~pOD<:"l!fj, L9!lO 
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HOBbIE MI'IHEPAJJbI 

B HMMepCHOfIHElX npel!apll'l'llX MUlIepSJI 6ecJ~BeTfIbtii, 6es nJleOXpOll3~fll, OJUIOOCHblit, 

rrOJlO)KHTellbHblJi:, l1oK3s3TeJll:! npeJIOMJIel:lllfl, H3MepeHHPIe B cnere c .lIJlIIIlOfi Doma" 589 HM: 

np=I,574(2), nll -= 1,587 (2). 
XHMHlIeCKHH COCTaB MHllepana npHlleJ(eH B TaliJl, 1. ,llpyrlie 3J1eUeHTbI C UTOMllblM 

HOMepoM 60ilbUIe 11, KpoMe YK!l3aHIlblX B Tul'5l11lIl:e, npn JlOKaJlbROM pC[iTrelrOCneI~TpaJlbHOM 

aHaJIl!3e He ot:lHap)f}KeH, nOll 3J1eKTpOl-IHblM SOIlllOM MHHepaJr Kpail:He HeycrOH.'IHB, '11'0 eKa· 

ShlSaeTCf! rrpe}Klle Bcero lIa lIHTeHcHBliO:!l: IlOTepe HaTplHl, C [(eJlbrO CHlllKetifUI !>TOI'03!pQJeK

T3 3H3J11!3 npOllO,!{HJ1CJl npH lICIJoWIIJ;H paGl:jJOl{YCllpomlHHoro .lI0 30 }IK~{ 9lleli:TpOJlHoro SOlllla 

Puc. 1. MopiPo.llOnm BbI,l\e.n:eHllfr -rYJIHOKHTa, paM <\lOTO: a - yB. 72, 6-
YB.I20, 

[J CO'IeTllHHH cera nepeMemelmeM no O'l',ile.%llhlM O,ll;HOPOllHbiM Y'IaCTKfll.l MHHepaJ]a, O,1l;Ha

HO 1I0JlllOC']:blO yc'rpaHHTb $1'0']: siPcpeKT, O'lCD!l)UIO, He y,!(aJIOCh, 'lTD H Orpa3HJIOCb Ha 06· 

well CY;'{Me aHal.lHsa, B CERa!! C 01'CY1'CTI>H€M Heo6xoAHMoro KO,1H'leCTBa DeweC'l'IHI CO2 

lie OllPC,Il;C.IllJIC5I. J1asepHblM Mltl .. pocnelnpa.%HhlM: aHa.rJll30M IlO,ll;TS€pm,!I.€HO O'l'CyTC7Bue B 

MHH€paJlc 6epHlrJlWl, 6opa, Jlm'I1l!, 11s 01',Il;€JlhllOil: lJaB€CKH M€TO)lOM: mraMeHHoil:, ¢oToMer-

Ta6Au/.{a 1, XHMHlIecKHH cocrall 1'YJHIOKI11'a, MllC. % 

Ko"'1l0Hell'l' 
AKK KK 

I TeopeTINecKHit 
Mac' % crx:raD 

Na20 16,2 16,9 17,9 0,5776 5,99 19,06 
K,O 0,1 0,0 0,0 
C,O 0,1 0,0 0,1 0,0018 0,02 
SrO 0,2 0,0 0,0 
BaD 14,6 15,1 14,6 0,0952 0,99 15,72 
Fe20~ 0,1 0,0 0,4 0,0050 0,05 
Th02 29,5 26,5 24,3 0,0920 0,95 27,07 
CO, He onp, He onp 25,5~ 0,5794 6,01 27,07 
H,O To :IKe To }KC 14,0 .... 1,5542 16,11 11,08 

60,9 58,5 96,8 100,00 

II P 1I M C I] a H Il c: 1, 2 - KpHCT3.~ln. rrpIl3Ma'fll'l('!cRoro rlll'5wryc3, cOJ\cjllJ,aWlIC oi511nllHPI€ 
BI,JIlOlIellllfl opraH}l'leC1Wro Eem.e~TBa; 3 - KpHCTaJlJlbI C pe,QKHMH BKJIIO'I€HllHMH opraHlI
'leCKoro Be:w;eCTsa, YCJIOllHH 3HaJlH8a: pWTreHOBCKlIK MIlKpO<lHaJlllaa'fOp b1.C-46 "Camcca», 
YCRoplHOInee Hanp,J)!{eHHe 20 KE (,Il;JI}[ Th H Sr- 30 RBj, TOl{ sORAa 15-.20 HA; .9T3JIO
HbI: JlOpIOHD;elIHT- ,Il;JI>I HaTpHlI; J(llonCHA - ,Il;JIli KaJlhUIHl; aa,!l.eH'I'- llJIlI K<lJJHlI; D;eJl€CTIIH-
1(,I[f[ CTpOIlUHll; reMaTHT - ,Il;JIiJ )KeJIeSa; CllH1'eTHlfeC10lC BaS04 - )JJm 6aplfll H ThO~
,n;nll 1'OpHH_ AK" - aTOMHLle lW-'Urqec']:ua lIaTIIOflOIl, K" - K09QJqllll.l.!-lCH1'b! aTOMOIJ, pacclfH
TaHHble Ila CyMMy lW'I'IfOHOS, paBHyw 8, .. DpllseAeHo HO paclleTY KOJIIlIJ(!CTBa (CO)j2-, He-
0l'ixo,IlJ1Moro JI,.1H 6a.1alIca aaJleHT)]OCTeft, U Ollpe)l€.'lelm lqJIOHO~jeTPll'[eCKllM MCTO,ll,OM H 
MCTO!\OM f1eLHpIlJlbtJ,!l. 
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H OBIXE: M11HE?Anbl 

Puc. 2. I<PIlC1"3 Mlbl 7YJllloI,UTa C 30H311lH, tlllChllllellllbl NH oprall l1 QecKflM S euJ.ecTDOM n TOR
)(l1MII flKJliO'ICKItIlMI1 COeJl.ll l leHHlI )Ke.l!eJa H cepl:l. PaCTPQIlbU! H3oeip ll>KeHllJ'l Y'IUCTI{a nonll
POB!lHHOro lWII1<jJn IJ OTpa)l{CIIHblX 3JleKTp Oll3X e- Il xapnKTepIlCTH'lecKm{ HlJIy'l"CIlHII yfla-
3l1.HllhlX 9,/leIolCHT08: fI- Im pccOHJlT, M - MI1KPOKJlHH. 

pal{ ollpelIc" eI!O c0tlepiKIIHHe F. COc-raDJUlIo U!.ee 0, 1 Mac. Ok . .9MIIIlPll'I I!CKlin ljIopMyml MIllIe· 

paJl2, PlI.ecQHTIIHH<'i.Sl 1111 oeI/oee epUlbi }( n-HOIlOS, pa fl !!ol\ H, H ~eeT IlU.il 

Na6,S9 (Ba(l.SSCaO,02)I.OI (Tho.!I:feo.~ I .oo (COa)6,OI ·8,06H.O. 

HK,-cneKTp hI IdtUlepa JlII H npoAY}(TOB ero npOK31111S311RR 6 II HTepBa.~e Tc"mepaTYP 

100-700"C npH~e.n:~H bI II! pliC. S. HK-cnel("rphl MUHcpaJla Xap(Hnepll~ylO" CJl XOpOWH.1! P1l3-
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HOBblE J,U'lHEPAJIbl 

peWCHHeM nO.'JDC norJlOmemlR !IpH 1500 C)o1- I, 1415, a80, 715 II 695 CM-I, oOyc.l0llJleKHl>IX 

KOJletlaHHfI).HI rpynn COs. TIOJ!OC]'! nOrJlOmeH IIR B Otl JIIICt'H 3200--350() CM-
l 

ClllJ3afJIoI C M
JleliTHblMH KOJle6alUlllMH MOJ1eKYJHlpHol1 GOJlbl. 

TepMH'lCCKHe IICCJiep;OB8JlHK TyJlHQlnfT8 Dl{J)iO'faJ)H KYJIOHOMeTpll1JeCKlffi II ,lJ;IJ(P4lep cnll:n-

8JlhHO-repMH'IeCKrrii: MCrO.l\bl C napan,'!eJlhllh!M H3y' leHIH=M HK-cneKrpOH rrpOllYKTDB npOKe
JIHB!lHHR, TIPH HBrpcnBJ[!1H MHHcpalla .D,O JOO°C H.9MCllCHH!'I a aC}f, CYlUl no H}(.cnelnpy, 

He lla6J110~BIO"CII. TIo .l\BHHblM KYJlOlLOMeTpll'leC)(oro 1l1{1\,!JH~ a. Il IIHTepBB.1e TelrmepBTYP 150-
250"C Obl,QeJUlIOTClI H.O, 21To XOp01ll0 cor,i Bc),eTcH C ,ll,;:l.HH bl loIlI , (lO,ll ),'lCHHblMH IIO llUanH3Y 
.ll;Klf!tjlepeHu,IIBJlbHblX KpllBLIX Ha!'lleoall lul, Ii n03110n~eT C,ll,C,Ilan. Db/BOA 0 npHcyrcrDHlt B 

MKHepaJ1e lIO]l:hI B MOlIeKy.~lIpII Qi\ «lopM e, Harp~BUIUle )(0 1000°C np!loo,!{wr K 06pa301l.:nll!lO 

CMetH <!lB3, cpeAn Korop"' x .:Lllar UOCTH· 

p reT'CR TOJ1bIW OItKa, cnorBeTCToyKl. 

lU.asr flO pCHrreKorpaM~IC 1I0 POWKY Th0 2• 

T y .ql lOKKT RerKO paCTROpAeTC)I 0 

10 % 11 01\ COJl}J)lo ii J{ IICJlO'f(' C BloI.lf>JlC· 
IllfC·I' lIy3UphKOlJ yr.'1CKHc.10ro r a3n. 

K pllt!Tan.1H'ICCXilR CTpyKT}'P3 Ty;II\O

'nlTa pcm CHa n TPfl f OIl,l;J""Oil CJ.lllr(l· 

II ll i! . IIp OCrp1II 1CTH',UHIA rpynna P3-
C 2 31 - " PH )10'dOUm f1 HTOM1l1'H "€tnor o 

MOHOKVHcra.%HOrO A!l I~p :ll(TOMCTPB PI 
«CIlHTCKC~ C BbCllO.'HCHIIC),I p OClieTOO n o 

CneL\Hll ,11l3I1PO (Wlmon Obi ljHCmlT(!J1111l011 

CHCTHle E - XT 1 <ClfwreKC) HII OC· 

Halle 1054 !leHYJJeElWX OTpaJI(eHIli'! C 

R-D,03-2. 

Puc. 3. HK.-cneKTp!:il T}'JIHOKRTa (I ) 11 

n p0,QYKrOB eN n pOKal!1tB BlI lIH ltO 
100°C (2),200 (8),500 (1) I!. 700°C 
(5). 

B crpYKType T)'JIKOKHTa BhlJ(eJiR/OTCR KOJlOHKK H.l "'Iepe.nyroW;lixCS! BJlOJlb OCR C Ba- H 

Th-IlKOCa3JJ,poB, CBJlSa llH.Hl Me}KAY co(!oft no rpalUlli. n o nepHqJepHlI KonOHOK PIICItOJlO>KeHhf 

aTOMbi H3TPHJI, yqacTsYlOlUHe D fiX o<Tbe,aJllleHIIH D e.D,n)lbn1 KapK8c, YKpenneHHblii' Cll CTel.foii 

H-cBJl3ert.. C Th'BKOC 8;)APBMH no pe6paM CBH3aHbI ween. rpynfi CO~, paCDOJIOlKellllbix C 

nexOTophiM R3KJlOHOM no O'fHOWeJ!1I1O K OCR Id TPe1'bero n Op51ll.KII lin JlD)'.%. pamu>I.J. y p OBHlIX 

B,IJ;Ollb OCll C. CryYKTypa TYJ1HOKHT8 MO}f{eT p aCCMUp "03TbCJt KaK cTpyxrypa. COfl,ep)ll.8Iq2.1l 

H30JlllpOBBmINe KJI!lCTepllble rpYllnHpOSK.1 113 Th· HKOCa9,1l.POB II. C~-rpeyroIJbKHKOB. Ba~ 
HKocaaJlJlhl no npO'l liOCTH cuael'! Ile lIIorY'r KOl l KYP HPOSBTb C Th·llKOC23,D;PBMH (91JeKTponpo . 

H1[UareJlhHOCTb Th - 1;3, B Ba - 0,3) u nOS'rOMY He Mory'!' al,motr3rbCIt B CMellI3HHblII: pa,n:K

Kan, PaHee cpe,D;1I Kap6oHaTOB 1130JIlIpOBa Hllbie CMerJlaKHble KJlaCTep!:il YCT3HOBlleHbI JlIlWb B 

crpyKType t'ie!l:,IlHCCHTa K.Mg('CO~)1·4H,O . 
C Y'Iel'OM ,QallHlH 110 pernelllilO I{PllCTDJlJllltieCKoll: cTPywrypbl ll,QeaJlbHa51 ~opMYlla 

!lMeeT CJle;:\YlOmHJ.i: BIl.l\: Na~BaTh (COslo ·ul·TIO. 
ITo ,ll,aIlHhl:M MOHO!{PHCTIIJlbHoro Hcc.ne,QOSBJll!lI TYJIHOKIfTB, IHlpaMerphl 3J1eUeWrapHoft 

HQe.!l:KH: a=,l,427(1), c= O,87(l) 1'1 1.1, V= I, 497(1) HM~, Z=3. napSI.H~TPbl l[I[eiiKH, YTOq

HeHHbI!! MHI\ 110 peHrretlOrpaMMe nOp0tL1K! ('I'IliSJI. 2); a.." 1,4175 (7), ,,=-0,8605 (4) HM, 

V = l,497 (1) IIMs , 2-3-, 
06pa!lOS8HHe TY,IlHOKR'!'a B Ila)''l<lHHbIX MlIHepBJibHLrX aCCOIJ;Han; lIlIX CBR3!UiO c aBTOMe

T8COM8rlf'le(:KHIo4:H rrpeoCipa.~08BHH "MH nepBII'IH(l~8illla1"HqecKlIx MIIHepalloB. ilPH 310M pa3-
pymeHKe nepDHlIH (~X 4183, C0!1ep>K8111HX lle.ll.KOS<lMe.JlhHbl e 3neM!!Kibi If TOPHI1, np'll90J(IIT I{ 

H3 Kon.QeKKIO B paCTBopax 6a pHn, TOp HI! )I Apynlx a neloleu Toll, tITO lla aaBepnralOInHX 8Ta 

nax f H.llpOrepM8J1bUOr o npou.ecca 1\ 06YCJlOBIMO KP UCUJlJllf3811,1II0 uap(5ouBTOB 3THX 3JleMeH· 

TaB, OAIIHM 113 KOTOpblX SlBJlHC!TCH TYJlHOK Hi. 
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HOl3blJ:: MHHEPAJlbl 

T a6J1Ulj4 2. Melok nJlOCKOCTHWe pacCfOlulII1I TYJl IIOIOtTa II' 

flK,,,,,' IIW alibi'" 11M ,.1 d~, lllI am.l '! ' HI.! "I 

85 0,703 0,704 101 30 0,1410 0, 1410 164 
SO 0.407 0,408 211 lQ 0, 1396 O, l404 Jl6 
30 0,404 0,106 012 32 0,1 357 0,1357 354 
40 0,353 0,354 220 28 0,1 336 0,1336 280 
60 0,351 0,352 202 " 0,J333 0,1333 624 
BO 0 ,31 5 0,31 5 122 10 0,1327 0, 1328 226 
SO 0,2674 0,2673 140 B 0,1 3\3 0,13 12 372 

0 ,2671 32 1 23 0,1271 0, 1270 1<0 
100 0,2354 0,2356 051 25 0,1267 0 , 1267 5-1 ' 

0,2352 232 28 0,1 262 0 ,1 203 146 
]0 0,2235 0,2235 241 3 0,1 247 0. 1247 08. 
32 0,2129 0,2123 502 27 0, 1231 0.1231 381 
35 0,2 115 0,2 1 !G 101 25 0, 1228 0,1228 274 
60 0,2039 0,2038 m 10 0,122'1 0,1 22-1- 336 
]5 0,2028 0,2028 024 3 0, 1212 0,1213 10,0.1. 
65 0, 1959 0,1958 152 0 ,12 1 [ 283 
'0 0, 1919 0, 1949 21' 7 1), 1195 a . ll 9S 921 
35 0,1823 0, 1823 342 10 0, 1/93 0, 1193 81 . 
83 0,1816 0,1816 134 8 0,1179 0,1179 6SO 
38 0, [763 U, 1768 440 10 0, 1176 0, 1176 464 
::l0 0, 1759 0,1759 10,1 8 0,1173 0,1 173 506 
38 0,1714 0,17 J5 35 1 9 0,1163 0, 1163 10. 1.0 . 

0,17 13 6 12 0, 1162 571 
32 0, 1701 0,1707 51 1 9 0,11 60 0,1160 73. 
38 0, 1623 0, 1622 71 0 . 2 0.1 157 0,1 157 256 
30 0,1581 0,1580 262 9 0,1133 0,1132 930 
25 0,1 576 0,1575 24. 1 O,I Il S 0,1118 482 
30 \), 15H 0,1543 630 2 0,1 1l3 0,11 13 446 

0, 1543 5H 7 0,1103 0, 1102 '54 
20 O,l539 0,1537 5 1. 5 0,1078 0,1078 761 
3 0,1 499 0, 1499 045 6 0, 1074 0, 1074 176 

10 0, 1473- 0,1473 462 8 0, 1057 0,1058 208 
25 0, 1469 0, 1469 .34 5 0, 1054 0, 1054 .91 
5 0, 1443 0,1442 802 7 0,1 050 0,1050 368 

25 0,1414 0, 1414 811 7 0,1046 0,1047 128 
0,1413 722 

" YCJlOBHH C'bCNKH: .4HtPl'aKTONeTp. CU-HS1lY'leHHe, MOIJOXpONaTOp. 

a"RJlOli Hhle oCipa:uJ;hI C MHHcpa;>JOM nepellilUh! 118 :tpaHeHHe n MHlIepallorHtlecKu!1 My-

se~ HM. A . E. ¢l cpCMnlln AH CCCP (MocKen) H rOpKblfi MyseJ! lie<HlHrpnp;cKMo ropllor o 
HHCTH'I')'Ta . 

ASTOIJbI Bbipa lK lI lOT G.Illlr O,AapHOC'Tb O. r . W epCTI!H HHKOBOIl , H. A. EmlfloH, n. M. ~e-
.nOPOUoil :II C. IT. ATaltiliHOBO i!: {rl1 KHU eGGP) 3a ona3annylO rr OI>!O~b B Il:;>' Y'Iemlll TY-
JHlOKIIU H A. C. nOJIJleCHoMy sa C!SP Il3UbT MHHep am., npe,n;CTaBJIeUHb!e AJJ5i ,nonCJlUl!TeJlblIO-

r o lI:lY'lelUIJI. 

r eOJl. IIH-T Kon. lta)"l. UeH'I'p3 AH CCCP, AnaTI1TbI rrOClym~.Il a 26.05.89 
MacrI. YH-T 

SUMMARY. A new ilydwus carbonate of iNa , Ea ilnd III is round In nepheHnlc !yenites, 
KhIbiny ll lkaline massif, the Kola Pen insula, USSR . Assodlltetl minerals are microcj ine, 
cancrl n! te, aegerine. na t rolite. s idorenkite, vinogradovi te. villiaumite. pirssonlte, shorlite, 
therm ona tr ite. Irona and molybdenite. Colour is Iigth-grey. Streak colourless. Vitreous 
luslre. TranslUcent. No cleavage. Hardness 3·4. Dens ity (g/cm~) 3. 15 (2). Uniaxial, po
sitive, Cil 1.574(2), e 1.587(2). No p leochroism. The chemical I:omposition , weight %: 
N a20 '17.9, CaO 0.1, BaO 14.6, ThO! 24.S, Fe20S 0.4, CO2 25.5, H~O 14.0, sum 96.S. The 
crysb l structure has been solved lind refined to residual of 0.032 ror aU 1054 reflections . 
It Is trigona l R3- Cla" with a_L4175(7), c-O.8605(4 ) nm, V_IA_97 (1) nm', Z==3. 
The Idea l rormula is NaG BaTh (CO,k6H:J). The minera] is n amed lullokite after the 
R.iver Tuliok, where the mineral is found. 
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