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NPELUCAOBHE ~

PyGusuii — peKHil WeJI0YHOl MeTajll, OTKpbITHl B 1861 r. npu cnexTpans-
HOM aHanHse ofpasua Jenuponura. Ilo gsym XapakTepHEIM JIHHHAM B TeMHO-Kpac-
HOii 06;1aCTH CIIEKTPa OH H NOJIYUHJI CBOE Ha3BaHHe (OT JIaTHHCKOTO CjioBa rubidus—
KpacHblii, TeMHO-KpacHbliil). Bejiesl'3a OTKphITHEM 3JeMeHTa OBUIN: NOJYYeHbl €ero
. CONMH—XJIOPHK/EI, KapOOHATH!, XJIOPONJIATHHATE! H HEKOTOPhIE APYrHe—u caM MeTaJlr
yTeM BOCCTAHOBJIEHHSI KHCJIOH BHHHOKHCJION CONMH PYOHAHA. . e wh s,
Py6uauii oTHoCHTCS K Gojiee TsiKeJIbIM 3JieMeHTaM | rpynnsl nepuoauueckoi-
CHCTeMb!, ero nopsiAKoBbii HoMep 37, aTomubiii Bec 85,48. Ilpupoansiil sseMent-
CcOCTOHT M3 ABYX usoronos: Rb® (72,156%) n Rb®7 (27,85%); nocneannii o6naaaer-
cnaboil PaJHOAKTHBHOCTBIO: MCNyCKas §7-Jydud C NEPHOAOM MoJypacnaga oKoao
6,1 - .101° ner, on npespawaercs B Sr®, : ik A
Merannuueckuil py6uauii niaputcs yxke npu 39° M KHIHT NMOJX aTMOCHEPHBIM
napjiennem npu 696°; B BakyyMe ero Japjienne napa Bo3pacTaeT HaCTOJBKO, YTO NPH’
5 MM PT. CT. OH IIOJIHOCTBIO BO3TOHSETCS NPH 365°. PyOuauii npHHaIENUT K YHCAY:
HanGo/iee peaKIHOHHOCIICCOGHBIX XMMHUECKHX 5/1EMEHTOB, yCTynasi B 3TOM - OTHO-
LIEHHH pasBe TOJNBKO Lesuio. Ha Bosayxe U B IPHCYTCTBHH TaJOMJOB PYGHAHI BOC-
[JIAMEHsIeTCs, 4 ero B3auMojieficTBHe ¢ cepoii H (POCOpPOM CONpPOBOKAAETCS: B3PHI-:
oM. OH BhITECHSIeT BOJOPOA U3 Bojbl nNpu —108°%; npu o6blunOl Temmeparype 3TOT.
TpolecC HAET HAcTONBLKO GYpHO, UTO BhIAEJISIOLUMNACH BOAOPOA TYT Ke ‘BOCILIA-
mensietcs. Ilpu 300° pyGuzauil paspyiuaer CTEKJO, BHITECHSSI KPEMHHIL. Fsal
Metannnueckuil. pyOHAHI OCOOEHHO UyBCTBHTEJIEH K CBETY H HCMYCKaeT dMeK-:
TPOHbI MOJ JeHiCTBHEM JJIHHHOBOJHOBBIX KPAaCHBIX Jyuefi cnektpa (h,=0,730 mx).
B npupoae pyGuAMil JOBOJLHO PAcnpoCcTpaHeH, ero ofliee cofiepikanue B 3eM-
HOIl KOpe OLeHHBAeTCs THICAUHBIMU A0JISIMH NTPOLEHTA, O/IHAKO OH He 06pasyeT caMo-
CTOSITe/IbHBIX MHHEPAJIOB M BCTpeuaercs IPEHMYLIECTBEHHO B KpaiiHe paccessHHOM
coctostuii. ToJNbKO HEKOTOpble JIMTHEeBble H KaJlHeBble MHHEepasibl — JIENHJI0JNHTEL,
aMa30HHTHI H OTYACTH KAPHAJIHTBl — COJlep:kar Oosiee 3HAUMTE/IbHblE KOHLUEHTpa-
wuu pyOuausi. OHM H CJYXKaT OCHOBHBIMH BHJAMH ChIPbS JIsi €r0 NPOH3BOJCTBA..
KouuenTtpanusi pyGHIis B JHTHEBBIX /IIOMOCHJINKATaX — JIEMHIOAHTAX H ama-
30HUTAX — JIOCTHraeT OOBIUHO HEeCKOJABKHX JecATHIX Hojefi npomenrta. M3 sTHX
MHHEpaJiOB OH H3BJEKaeTcs Hapsfly C LE3HeM IOoCJie MPeABAPHTEIbHOrO - Bhijee-"
HHSf JIUTHA, ; : S e i i ;
KonnenTpanus py6GHaust B KapHAWIHTAX ellle HIXKe M He npesbmuaer. 0,024% ..
OnHaKo cieAyer yuecThb, YTO KapHaIHTE 00PasyloT 3ajlexkn OrpPOMHOI MOIXHOCTH,
NPHTOM XOPOIIO PACTBOPHME! B BOJe, YTO obneryaer ux mepepaGotky. IlosTomy,!
HECMOTPS HAa BeChbMa HH3KYIO KOHIEHTPAIIHIO, H3BJeueHHe PyOHHs U3 KapHAIH-"
TOB BIIOJIHE OCYIECTBUMO B IIPOHU3BOACTBEHHBIX MacmTabax, uto GBlI0 JIOKa3aHO CO-;
OTBETCTBYIOIMMH ONbITaMu Kak B [epmanuu, Tak u 8 CCCP. - - WL Wy
B nacTosuiee BpeMsi MUPOBOe IIPOH3BOACTBO PYOHAH A HEBEJIHKO H,NIO-BHAHMOMY;
He TPeBHIILAeT HECKOJIbKHX JECATKOB KHJIOrpaMmoB B roj. Cyas 10 JIHTepaTypHBIM
JlaHHBIM, OH H3BJeKaeTcs cefiyac IyiaBHbIM 00pa3oM H3 JIeNnuIonuToB. TakK; B, CILA
32 mocJIeiHHe TOfbl PYCHANIl AOGHIBAJICA H3 NPHBO3HBIX 10XKHOAQPHKAHCKHX JIeTIH-:
JIOJIMTOB,. UeM W OOBSICHSIETCS ero BbICOKAash CTOMMOCTh (LeHa 1 2 MeTal/IHYecKoro
pyOunus mo paHueM 3a 1952 1. cocrasnsina 4,5 nomt., Toraa kax |1 2 MeTajjipye-
cKoro 1eanst. — 4’ nojn.). OcHOBHOf 06NAaCTBIO NMPHUMEHEHHS PYGHIMS ABASETCS
H3roTOBJIeHHe (POTOIIEMEHTOB, ' D, e e r et meter g B
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4 NPEJUCJOBHUE

Mexny Tem py6uauii o6sajaer psaAOM LEHHBIX CBONCTB, KOTOpHE MOIYT ofec- .
nmeyuTh eMy GoJiee IIMPOKOe MPHMEHeHHe B PA3JIHYHBLIX OTPACSIX [POMBIIIEHHOCTH
H COBpPEMeHHOHl TeXHHKe. ; we ¥ o .

CCCP B oryinune or.CIIA n GoiblIHHCTBA APYTHX KANHTAAHCTHUECKHX CTPaH
pacriosaraer GoraTsiMH HCTOYHHKAMH pyGHAMeBOro chipbsi. [103TOMy H3BICKaHHE
HOBBIX 00JacTel ero NpPHMEHeHHS HMeeT JJI Hauieif CTpaHbl BaxKHOe HapOJHO-
XO3fICTBEHHOE 3HAYEHHe. ira g .

Ecnn npoanannsupoBaTh pesyibTaThl HAYYHBLIX 'HCCJeOBaHHIl, IPOBEJEHHBIX
3a mocJsejHHe TOABl [0 PyOHAMIO H €r0 COeIHHEHHSM, TO MOMKHO HAMETHTE CleAYI-
IHe BO3MOXKHBIE OGJIACTH IPUMEHEHHsI 3TOrO 3JeMeHTa.

®O0TOKATOJAblI H APYTHE CBETOYYBCTBHTEJIbHBIE COCTABBI

PyGuauii- 1aBHO HamieJ] NpPHMeHEHHe B NPOU3BOACTBe (HOTO3JeMeHTOB. XOTH
1e3HI TPEeBOCXOAUT €ro Mo CBOefl CBETOYYBCTBHTEJBHOCTH, 3aMeHa Le3ust pyOu-
J(HEM BCe e BO3MOXKHA, 0OCOGEHHO B TeX C/Iydasax, Korja hoTos/eMeHT HCo/b3yeTcs
B BHIUMO{1 o0nacTu cnektpa. [Ipu HexBaTKe Le3Hs U B TOM Ciiydyae, ecyid 61aroaaps
HAJAXKEHHOMY TNPOMBILIJIEHHOMY POH3BOJCTBY HA OCHOBE JEINEBOTO ChIPbs CTOH-
MOCTb pyOHIus OY/leT HaMHOI'O HH e CTOHMMOCTH Le3Hsl, pyOHaHeBbie (pOTOIeMEHTH
MOTyT CTATh BHOJIHE YJOBJIETBOPUTEJbHLIM 3aMEHHTeNEeM lle3ueBbiX. B nutepatype
HMEIOTCSI YKAa3aHHs Ha 0cO0YIO MPHUTOJHOCTh A/t paGOTH B YCJIOBHAX Jyueil cBeTa
HH3KOH UaCTOThI CBETOYYBCTBHTEIbHBIX CJI0EB H3 METAIHUECKOTO PYOHIH S HA BUCMY-
TOBOH NOAKNaAKe, AKTHBHPOBAHHBIX HECOJBIIHMH KOJHYeCTBAMH MAarHHs MHJIH
Gapusa [1]. PyGuauit MOKeT npuMeHAThLCST HAPSIY C Le3HeM TaKKe JIJIs1 H3TOTOBIe-
HHS (OTO3/IEMEHTOB, UYBCTBHTEJIBHBIX B YJAbTpahHo/eTOBOH 06/acTH crnexTpa.
XopomumMu noKasatessiMi OTJnyaercs: hOTOKATOJ HA OCHOBe PyGHAHS U TeJTypa
IpH COOTHOUIEHHH OGOHX 3JIeMEHTOB, OTBeualwoueM coeauHenHio Rb,Te. Makcu-
MaJIbHOH UyBCTBHTEJNBHOCTBIO OH o6nagaer mpu k,=300 mmx [2]. .

_ HekoTtoprle coenunenusi pyOHHsl, B YaCTHOCTH €ro OPTOCTAHHATHL H MeTalHp-
KOHATHI, IPUTOHBI [/Isl TPHMEHEHHS B JIOMHHECIIEHTHRIX TPYOKax: npH o6ayueHHH
yJAbTPa(HOJIETOBHIMU JIYYaMH HJIH 3JAEKTPOHAMH OHH JAIOT 3eJIeHYIO JIIOMHHEeCLeH-
nuio [3]. - - ;

CMELIAHHBIE KATAJIU3ATOPbl B OPTAHHYECKOM .
H HEOPTAHMYECKOM CHHTE3E

B nutepatype onucaH psif paGoT Mo H3YUEHHIO KaTaJHTHYECKHX CBOKCTB PYyOH-
IMfl B peakiusX CHHTe3a HOBBHIX, IVIABHLIM 00Pa3oM BhICOKOMOJIEKYJISIPHBIX, Opra-
HHYeCKHX coefuuenuit. IIpu sTOM HaiifieHo, 4TO MOYTH BO BCeX ClyyasX, KOrja
B COCTAB CMeMIAHHOTO KaTaJH3aTopa BXOJUT OKHCb KajiHs, ee MOMKHO C yCIIEeXOM
3aMEeHHTb OKHCBIO PYyGHAHS, KOTOpas OKa3biBaeT Gosiee CH/BbHOE INPOMOTHpYOLLee
JeficTBHe, CMOCOOGCTBYSl YCKOPEHHIO PeaKLHH H IOBLILEHHI0 YCTOHYHBOCTH KaTa-
JIH3aTopa. = TR

[Mepsbie paGoTsl B STOM HampaBjeHHH NPOBOAUJIHCH OKoso 30 JieT Hasaj.
OHH OTHOCATCH K ONBITAM CHHTE3a HCKYCCTBEHHOH HedTH (TaK HA3bIBAEMOTO ¢CHH-
Tosa») 'u3 BOAsHOrO rasa. Ha xene3noM Kartanusatope, MPOMHTAHHOM YIJIEKHCJBIM
pyGHHeM, BBIXOJ a/bJETHOB, KETOHOB H BHICIIMX CIIUPTOB OKa3ascst BiBoe GoJbiue,
yeM Ha KaTaJH3aTope, IPONUTAHHOM yIvIeKHCaBM Kannem'). Kpome Toro, pybuaue-
Basg MPONHTKA MpPeNnsTCTBOBajla BHINEJNEHHIO CAXH HA KaTajquaarope, H IO3TOMY
€r0 aKTHBHOCTb COXPAHS/NACh HA JAOJKHOM YpoBHE Gosee AanTesnbHOe Bpems [4].

B nanbueiimeM GbUIO BHISICHEHO, UTO THAPOOKHCh PyGH/HsI, BBEJleHHAs! B KOJIH-
yecTBe 15% B XpOMOBOMAapraHUEBHIl Karaju3aTop, NPHMEHseMBIH VISl CHHTe3a

1) Mz 1 u3 poxsinoro rasa Ha KaraJH3aTope, aKTHBHPOBAHHOM pyGuameMm, Ob10 moJy-
qeno 32 s MacASHHCTHIX MPOAYKTOB M 64 s BhCIIHX cnipToB 3a 6 ¥ac.; Ha Karajausarope,
AKTHBHPOBAHHOM KAJAHEM, B TeX JKe ycaoBuax Guo noayueno 30 s4 MACASIHHCTHX NPORYKTOB
i 60 a2 BHICIIHX cEpTOB 3a 12 uac. : Y
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CIHPTOB U3 BOASIHOrQ rasa, Gollee speKTHBHA, YeM JApyrue mesoud. Baxno otme-
THTb, UTO GJarofapst NPHCYTCTBHIO PyGH/MS MOBHICHIOCH OTHOCHTEJIbHOE COZlepisa-
HHe BHICIUHX CIMPTOB B.NPOAYKTaX peakKuuH; PyCHAHI CNOCOGCTBYET 00pa3oBaHHIO
NPONHMJIOBOrO, OyTHJIOBOTO H aMHJOBOrO CIHPTOB 33 CYET METaHoNa. OcoGenno
XOpOmHil pe3ynbTaT Obll MONYYeH IPH cootnomennun CO : H,, paBsom1: 2; yrie-
POJL H3 HCXOJIHOTO rasa TPH STOM PacipelesuyiCsi Mex Y NPOAYKTAMH CHHTE3A Clie-
AylonM 06pasoM: B MeTaHosie 42% , B STHJIOBOM, IIPONUJIOBOM X GyTHJIOBOM CTIMp-
tax 38%, B anbjernaax u keronax 15%;, B opraHnyecKHX KHCJOTaX MeHbIe 1%
1B MeTane He Gosee 2% [5]. Hakonen, py6uauii 3HaUuTeJILHO yJIyulaeT pes3yJibTar
npolecca H B TOM C/iydae, KOFJa OH PacCUMTaH [JIaBHEIM 00pasoM Ha CHHTE3 MeTa-
HONA M HHSMIHX CHHPTOB. KaTaqusarop u3 OKHCH IMHKA H XPOMOBOTO aHTHAPHAA,
MPONHTAHHBIA PACTBOPOM YKCYCHOKHCJIOTO pyOuausi, o6najan Gojee BbHICOKOM
AKTHBHOCTBIO, TIPHUEM OKasajicsi Gosie¢ YCTOMUMB, UeM TPH 3amene COJH pyGuuus

| COOTBeTCTBYIOIMM coefnnennem Kauus [6]. -

KaTanu3aTope!, HMEIOLiHe B CBOeM cocTaBe PyGH/HI, HCIBLITBIBAIKCH H B APy~
THX PeakLHsiX; H3 HUX 0COOBI HHTepeC NPeJCTaB/IsIeT CHHTES GyTaanena u3 OyTuje-
HOBOIT (pakuuu He(TH (15 NMPOH3BOACTBA CHHTETHUECKOTO KayuyKa).

B psje ONLITOB KaTaJH3aTOPOM C/YIKHJIA OKHChb JKe/esa, NPOMOTHPOBAHHAs
HeGOMBIIHM KONHUeCTBOM (~ 5%) pyOHAMeBbIX KBAaCIOB MM APYTHX cojeii py6u-
Jus (3a mckJiouenneM rajorenujos).  Haiijeno, 4TO cosid pyOuausi YABanBalOT
CKOPOCTb Peakiun M0 CPABHEHHIO C COJNSIMH Kalus ¥ 3HAYHTENHLHO IOBLILIAIOT
CeleKTHBHOCTb KaTanusaTtopa. Hanpumep, npu CKOpOCTH TIOJaui HCXOJHBIX IPO-
aykrtoB, pasuoii 2000 ‘06BeMOB B yac Ha 1 oOmeM KaTaju3aTopa, Ha Karajiusarope
¢ pyGHHEBOH COJIBIO TPOpearnpoBao or 72 no 75% GyTtuJseHa, npuyeM B GyTajiHeH
npespartuaocs 40,6% HcxonHoro KosiuuecTsa. B To ke Bpemsi Ha Karanusarope,
NPOMOTHPOBAHHOM COJISIMH KaJusi, MPH CKOPOCTH MNOAAYH HCXOAHLIX TPOAYKTOR
1000 06beMOB B uac Ha 1 0GBeM KaTanuaaTopa npopearnposano Toxe 73% OyTuiena,
a npeBpaTHJIOCH B GyTaaueH Jnuib 35% . B oGoux onkiTax peakuus npoTeKasa B aTMO-
cepe BoasiHoro mapa mpu 600<700° [7].

AnanornunsiM o6pasoM KapGoHaT pyOHIMsl OKasajcs OueHb XOPOIUMM IIpo-
MOTOpPOM KaTaJlH3aTopa Ha OCHOBE OKHCJIOB ¥Kesie3a H-MarHHsi, KOTOphii 6Bl NIPH-
MeHEH B PCaKIMH CHHTe3a CTHpoja M3 3THiGensona (81.

Kap6onaT pyOuausi, pacTBOpeHHBIl B GeH30Jle, MOXKeT CJYXHTb KaTajlu3aro-

pOM — HHHIHATOPOM peaKkuiu MNOoJHMEepPH3aIlHH aMHHOKHCJIOT HPH IPOH3BOJCTBE

CUHTETHUeCKHX moiunenTuos. lllesoun BooOule YMEHBINAIOT HHEPUMIO NAHHOH
peakIlHH, a OKHCh PYOHJIHsE YCTpausieT ee COBCEM, TaK UTO MPOLECC MOIMMEpH3alLiH,
KOTOpHI OOBIUHO AnuTcs 5—6 Hemesnb, NMPOHCXOAHT B STHX YCJOBHAX MOMEH-
tanbio [9]. OKHCb pyOGHAHA H €ro COMH YJYYIIAT KaTalHn3aTOphl, NPHMEHACMBIE
B peakKUUsX JeTHAPOreHH3alUHH [10]; Merannvueckuii pyOHIMil, HANPOTHB, KaTa-
JM3HpyeT peakiuu TuAporennsanuu. OH CrnocoGCTBYeT NPEeBpAlleHuo GeHaona
M JPYCHX apoMaTHYeCKHX YIJIEBOJOPOLOB B nuKJoanudaTiuecKue, MpHUYEM MO~
Zep:KHBaeT 3TH TPOLECCH TAKKe B NPHCYTCTBHH THO(eHa M APYTHX CEpPHHCTBIX
npouseofueix [11]. :

QueHb MHTEPECHBIE Pe3yJbTaTH ObUIH IOJIYUEeHB C METaJIHYeCKHM pyGunueM,
KOTOpHI{i Gbl1 TIPHUMEHEH JJIsl TPOH3BOACTBA BBICOKOAKTHBHOTO HHKEJIEBOTO KaTa/lu-
satopa. Hukesb, nojiyyeHHbll BOCCTAHOBJICHHEM reKCaMMHHOHHKeJEOpoMHa pyGu-
JHEM B JKHJKOM aMMHaKe, Bbijienuyics ¢ Gojiee pa3BHTOI NOBEPXHCCTHIO, WeM TIDH
€ro BOCCTAHOBJIEHHH METAJUIHYECKHM KaJlHeM B TeX e yCJIOBHAX, H NOSTOMY cbaa-
JaJ1 OUTH BABOe GOMbLIeil KaTalHTHYeCKOl akTHBHOCThIO [12]. :

MoKHO OKHIATh, YTO BO BCEX CMEIIAHHBIX KaTasjH3atopax, B KOTOpBIX
cefiyac TIPHMeHsIeTCsl B KauecTBe HeNMpPeMeHHOH COCTaBHOH uacTH OKHCh KaJsus,
e 3aMEHA OKHCHIO PYOHAMS JacT NOJOKHTeNbHENi pesynbrar. B auteparype
HMEIOTCS YKA3aHHsl Ha 11es1eco06PasHOCTb BBeJICHUS Cojieil pyGHIHs TaKkKe H B KaTa-
JIM3aTOpHI, ynoTpebiisieMpie B HEOPraHHYECKOM CHHTe3e. B 4acTHOCTH, NPE/IOKEHO
TIPOMOTHPOBATh T'HAPOOKHCHIO PYyGHIHsSI BaHAJMEBbIH KaTaau3arop, T pHMeHieMBbIH
B IIPOH3BOJICTBE KONTAKTHOMN -cepHOil Kucsorsl [13]. - :
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.- Haxonen, BbICOKasl KaTaJIHTHYECKAsi aKTHBHOCTh PyOH/HsI Oblia HCIIOB30BAHA
AJIs1 TIOHHXKEHHS TeMIepaTyphl CKHIaHHSI CaKH B aTMocdepe OKHCJIOB asora.. [lpu
STOM ca)a Nojyyanach Kak NpPOAYKT KPeKHHTa aleTHJeHa, a OKHCJBI a30Ta —
IyTeM Pas/IOKeHHs HHTPHTA HATPHsS B MPHCYTCTBHH CyJbdhaTa 3aKHCHOIO KeJsesa.
Conu pyOuaus panu Gojee SHAUHTENbHOE MOHHIKEHHE TEMIEPATYPHl BOCIIAMeHe-
HH5 CAXKM, YeM COM Kalufi (A1 KOTOPHIX peakuus macrynmana npu 100°). Dtu
HCCJIe/OBAHIHST MPOBOJMIICE C LEJBIO H3YUeHHUs! BO3MOXKHOCTH NIPHMEHEHHS H01106~
HBIX CMecefl B KadgecTBe aBHANIOHHOTO TOIIHBA (141 i

FH.I[PH,H.]:I EOPOFHIIPHJIM H IlEﬂTEPHIlb] PYEH,II,HH

; Cpemi CHHTe3Hp0BaHHbIX 33 ToC/eiHHe rojipl coezmnermu pyouaus ocoﬁhm
HHTEPEC NPEJCTABISIOT HX THAPHAL H. 6opomnpnm,1 KaK aKKyMyJISITOpbI BOJOPOAA
H KaK TOpIOUle BelleCcTBa C BeChMa BBICOKOH TeNJoTBOPHOM criocoGrocThio. Paspa-
6oTad psiJl MeTOLOB CHHTe3a ruapuaa py6uaus RbH nyrem B3aumoneiicTus Merain-
JIHYECKOro pyﬁmtm U raszoo06pasHoro Bojopoza B IIpHCyTCTBHH KaTa/H3aTopOB:
CTeapHHOBOH KHUCJIOTHl HJIH YIVIEBOZOPOJIOB {151
Yro Kacaercst GOporuapy/ia, TO ero MOXKHO MOJYYaTh H3 FHAPOOKHCH PyOHIUA
H Goporupua HaTPHsI, MPeJBaPUTEIbHO pacTBopsis Kbl H3 HHX B OTJIeJIBHOCTH
‘B MeTaHoJie H cauBasi 06a pactsopa npu 50° u aHeerqHOM nepemenriBaduy. Ilpu
_9TOM HMeEEeT, MECTO Peaklusi B3aHMHOro ofMeHa:

s g NaBH, + RbOH — RbBH, ++ NaOH.

I'Iporexaﬂne peakuuy B HaNpaB/eHHH, YKA3aHHOM CTPEIKOH, oGecrieunBaeTes
'reM 4yTO GOpOrHApH] PYGHAMS B OTJIHYHE OT BCEX OCTAJIbHBIX BEIIECTB, yUacTBYIO-
IHX B PeakiluH, He pacTBOPHM B MeTaHOJIe ¥ [O3TOMY BblnajaeT B ocajok [16, 17].

Hapsany ¢ THAPHIOM pyOHIus TOJNyueH TaKiKe ero JAedTepH[ coc*raaa RbD
ITIyTeM B3aHMOJEHCTBHA MeTa/JIHYeCKoro pyOHIus C. JeiiTepueM.

[TpaxkTuueckuil uuTepec npeAcTasisieT TOT (PAKT, YTO YNPYrocTh JHCCOIHAIHH
THApHAA H Hefitepuia pyOunus HeopuHakosa. Tax, npu 320° ympyrocTb IHCCO-
nuaunds  RbH paema 38,8 mm pr. cr., Torma Kak At RbD —61.8 MM
pr. ct.l) [18].

. MokHO OXKHAaTh, 4TO aHaAJOrMYHOE CoefuHenHHe PYOHAHS C TpHTHE\'I Oyner
o6nanath eme Gomee 3HAUUTEIBHOH YNPYrOCTHIO AHCCOUHMALMH, YTO MOXKET ObTb
HCMOJIb30BAHO ,c(.rm paa,u,e.nenuﬂ H30TOIOB BOJOPOAA [19]

PYBHAHEBBIE IIOJI_YHPOBOIIHHKH, MbE303JIEKTPHYECKHE KPHCTAJIJIBI
H TEPMHCTOPbBI

: HsBectro, 4To coefuHeHHss pyOHAHS C CYpPbMOil, BHCMyTOM, Te/IIypOM, NpPH-
© FOJHbIE JUIsi HM3rOTOBJEHHS! (POTOKATONOB, O0JafatOT MOJYINPOBOAHHKOBLIMH CBOM-
crBamu. KpoMme TOro, monoxuTenbHblil KOIDPUUHEHT 3/1€KTPONPOBONHOCTH OTMe-
ueH y pajxa APyrdax coseit 3Toro snemenra. Tak, HaiiieHO, YTO 3/IEKTPOCONPOTHBIE-
HHe 3BTEKTHYECKHX CMecell XJIOPHCTOro pyOHAHMSI C XJOpHAaMH Meiu, cepeGpa HIH
JIUTHSI C TNOBBILIEHHeM TeMmepaTypsl MajaeT. CTOMb 3HAYMTENBHO, YTO OHH MOTYT
CYXUTh BeCbMa YHAOOHBIMH TEPMHCTOPAMH B pasmitmmx 3.r1empm{ecxﬂx ycra-
HoBKax: [20].

OpnnosamerneHHbe cpoc:cpa'rbl H apceHaTsl pyﬁmma (Ka}c C BOJIOPOIIOM, TaK M ¢ Jefi-
TepueM) 06/1aJa10T Nbe303JIeKTPHUECKHMH CBOHCTBAMH, €CJIM OHH HAXOJIATCS B TeTpa-
roHa/nbHOMi KpHCTaNAnuecKoii cucreme. ITosToMy npu nosiyyeHus COOTBETCTBYIOUHX |
Tbe303/IeKTPHYECKUX KPHCTA/IOB HA HX OCHOBE (MOHOKDHCTA/UIOB HJIH TBEPIBIX
'PacTBOPOB . AHAJIOTHYHBLIX coJieil pyOHIHS H aMMOHHS TPH ONpeje/eHHOM COOTHOLIe-
-HHH KOMIIOHEHTOB) HYXKHO COO/Ii0NaThb HEKOTOphle Ofsi3aTesibHbie yCaoBHs.: Tak,

‘HalnpuMep, HeJNb3fl BECTH KPHUCTAIM3AIHMIO MyTeM GLICTPOro OX/IaKACHH ST HACKHIIIEH-

(L]

1) Takue ke pasmiuis HaGa0NAIOTCH MEXKIY THAPHAOM 1 neﬁ‘répnnom Hesnsd.
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HBLX BOJIHEIX PACTBOPOB 5THX COJIell, TaK KaK B STOM cydae OfHO3aMelleHHbIE poc-
dathl U apceHaTHl PYOHJHA BIZE/ISIOTCS] B MOHOKJIMHHON CHCTeMe. BooGme npu
Harpepanui Bbime 70° TeTparoHa/ibHbie KPHCTa/IbI RbH,PO, -npeBpamaiorcsi
-8 MoHokauuHbe [21,22]. ; W = w

BhICOKAs XMMHUECKast aKTHBHOCTb PYGH/HSL H €ro CrijiaBoB MOXET OLITH HCHIOJIb-
30BaHa B BaKYYMHO TeXHHKe JJIsl IIOJHOrO yJa/eHus CielloB BO3AyXa f23l. - -

ECTb npe/y1oKeHHs] OTHOCHTE/IbHO NPHMEHEHUsT FHAPOOKHCH pyGHauA B LIEJI0Y-
HBIX AKKYMYJATOpax B3aMeH eIKOro Harpa. Takoro poja akKyMyJsiTop 6b11 Gl
‘Gostee 3bdeKTHBEH NPH HUKHX TeMIeparypax nopaaxa —50° [24]). - S

'Hakonen, GPOMHCTEI! i HOJMCTbIH PYGHHI HAWIH MPHMCHEHHE B MEIHIHHE
MpH JIeYeHHH HEKOTOpHIX 3abosieBaHHii, a TAKKe Kak -GoJeyTodsiomee H CHOTBOP-
‘Hoe cpegcreo [25]. . ‘ e oy

Pa3ymeeTcsi, BHICKa3aHHbIe 3/1eCh COOGpaXKeHusi O BOSMOXHBIX obsiacTdX INpH-
MeHeHHs PYOHIUsI OCHOBAHBI IV1ABHBIM 06GPa3oM HA TeX pa6orax, KoTophie OnyGIHKo-
BaHbl B neuard. OFHAKO HE MCKJIOUEHO, uTO GoJsiee JieTasibHOE H3Y4EHHE CBOJICTB
pyOHAHs M €ro COeJHHEHHi OTKPOET Mepejl STHM 3/eMEHTOM HOBHIE nepcrneKTHBHL.

[ToMeleHEbIE B HACTOSIEM cOOpHUKe PaGoOThHl KacaloTCst IeOXHMHUH H MHHEpa-
JIOTHH PYGHIHS, CBOCTB STOrO 3/IeMEHTa H €T0 coefHHeHHIl, 06pasyeMbIX HM CILJIa-
BOB M COJelf, BO3MOKHBLIX 00/1acTell TPHMEHeHHsl, TEXHOJIOTHH €ro H3BJCUCHHS
U3 Pa3NTHYHBIX BUJOB CHIPbS H, HAKOHEI|, HOBBIX METO/OB aHanH3a. I1pu sTOM OKasa-
JI0Ch, UTO B psijie ClyyaeB PyOHAMil H3YUaeTCsl KaK ONMH H3 TpejcTaBuTeIeH [mesod-
HEIX METaJJIOB HAPSAY C APYTHMH 3jeMenTamu I rpynmbt NIePHOHYECKOli CHCTEMBI
3J1eMEHTOB. ' st

Msuorue ny0aukyemble B COOPHHKE CTAThH MOMELIEHbl B COKpaILEHHOM Tepe-
BoJle, HGO MOAPOOHOE H3JIONKEHHEe CTaTeil NPHUBeJIO 6Bl K HeCOpasMepHOMY yBesnye-
HHl0 ofbeMa cOOpHHKA 3a CYeT MHOrOUHC/AEHHBIX CBelIeHHH, JaleKo BHIXOAALIHX
3a paMKH ero OCHOBHOfI TemaTHKH. BmecTe C TeM 3TO I03BOJIMJIO TIOJIHEe OXBATHTh
HMEIOLLYIOCs] JIHTEPaTypy 10 pYyOHAHMIO.

B 11eI0M’ BKJIOUEHHEIE B COOPHHK CTAaThH OTPaKaloT HanGoJiee CYIIECTBCHHBIE
pesyJIbTaThl, MOJY4YeHHbIEe IPH ‘HCC/IGIOBAHHH COelMHEHHH PyOHIHS B OCHOBHOM
a3a mocenuue 15—20 jer. O3HaKOMIeHHe C STHMH MarepHajlaMH IHPOKHX Kpyros
HAYYHEIX PaGOTHHKOB OGMEryHT JajbHefilee H3yYeHHEe HHTCPECHBIX CBOIICTB 3TOrO
PE/IKOTO XHMHYECKOTO 3/IeMenTa i GyJeT CrocO6CTBOBATH MPEBPALEHHIO ero B 06bId-
BN MeTanJl, NMOCTAaBMeHHwii Ha cIyXKGy HapOAHOMY Xo3sficTBY!Hamieli CTPaHbI.

e

@. M. Iepearman.
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I FEOXVMMMSI V. MUHEPAJIOTYUS PYBUIMS .

HCTOJIb30BAHUE METOJIA PA3BABJIEHHSI M30TOMOB
MPU OMPEJEJIEHHH TEOJIOTHYECKOrO BO3PACTA MHMHEPAJIOB )

Tomauncon, Jac-I'ynma .

BBEJAEHHE

B03MOIKHOCTb Onpe/ie/IeHHs Bo3pacTa MHHEPaJIoB N0 pacnajy NpUPOJAHOro pyou-
anst uayuanack ¢ 1937 r. TIpuponuslit pyGHauii cOCTOMT u3 H30TONOB 85 1 87, U3 KOTO-
peix Rb® siBisieTcss PaiMOAKTHBHBIM H MPH P-H3jayuennu obpasyer Sr®. Tak xak
nepnojt noaypacnaza Rb8? cocrapnsier BeJIHUHHY NOPsJKa 101° jer, uTO BeECchMa
3HAYMTEJBHO TNpeBbIIAeT BO3PACT HCCJIEyeMBIX MHHEPAJOB, MOCJeAHHH MOXKHO
NOJNYUYHTh M3 CJIe/YIOIEro ypaBHeHHs :

( BO3pacT w 2 % Sr87 (npo,nyx:r pacnaja) 1 (1)
MHHEpAJA % Rb% - Koncrauta pacmaga Rbs?’

TouHOCTB OnpejieIeHHs TeOJOrHUeCKOro Bo3pacTa Gy/leT 3aBHCeThb OT TOUHOCTH
onpenenennus Tpex (aktopos: 1) coxepxkanus Sr®? (npoAykTa pacnaza), 2) cogep-
Kaius pyGujusi B MuHepase u 3) KOHCTauTel pacnaga Rb*. ,

PyOuumii B BHJe - CJIEAOB NPHCYTCTBYeT BO MHOTHX MHHepajiax, HO €oG-
CTBeHHBIX MHHepaJoB He oOpasyeT. HauGosee BhicOKOe CcOfepxanne pyOu-
JMS HalileHO B JeNHJOoJHTax, B KOoTophix copepxurcs 0,3—3,0% Rb,O. Tounoe
onpejie/iende COAepiKaHHs pyGuaus, ocofeHnHo B 00pasuax, ‘B KOTOpBIX ero
KOHIEHTPAIHsA MOXeT COCTAB/ATh BEJHUHHY JIHIIb NOPSJIKAE 1072%, ¢ nomompio
YHCTO XMMHUECKHX MeTO/(0B He NpeJCTaBJseTcsi BO3MOXKHLIM. Boslee noaxoaamumu
JUIst 5TOil LeJH OKa3alHCh crekTporpapuueckue Meroust [1]. -

Onpejesiente Sr87 conpsikeHO ¢ GOJbIHMH TpyAHoCTsiMH. [laxe B BecbMa
CTapHIX JIO BO3PACTY MHHepaJ1ax copepikanue Sr*? (IpofyKTa paciiaja) cocTaBuJIO Obl
~0,01 cozepxkanus Rb%, Ha gonio Kotroporo npuxoiutcs 27,2% obuwero Kosuye-
crBa py6uuusi. B munepanax, cofepxaumux e Goxee 0,01% pyGuaus, Kak 3T0
HMEeT MecTO BO MHOFMX GHOTHTaX, cozepxanme Sr®? (mpojykTa pacmaja) cocra-
BWJIO 6Bl B Jiyumem ciayuae okoso 0,0001%, npuuem oH MOKeT GbITh CMeLIaH C HOp-
Ma/bHBIM CTpOHIMeM. O TOouHbIX onpefenenusx Sr®? (mpoaykTta pacnaja) B STHX-

- YCJIOBHSIX paHee He €0001a/10Ch. _ =

B faHHO{i CTaThe OMHCHIBAETCS METOJ| onpejesernst cofepxkanus Rb*? u Sr*
(nponykTa pacnaja), Aaxe B TOM CJyuae, KOrjia OHH NPHCYTCTBYIOT B OYCHb MAJIBIX
KOJIHYECTBAX B CMECH C HOPMAJbHLIM CTPOHIUIEM, METOAOM pasbaBiieHHsl H30TONOB
¢ npuMeHenueM Macc-criekTpomerpa [6]. Macc-cnekTpomeTp IO3BOJISIET Onpe-
JIeJINTH COOTHOLIEHHe H30TONOB 3JIEMEHTa, HO OH He JideT MPAMOro yKasaHus O Jeh-
CTBUTEJILHOM KOJIHUECTBE OTAeNbHOro m3orona. ITyrem n06aBleHHsl K aHaJH3HpYye-
‘MOMy 00pasily M3BECTHOrO KOJHYECTBA OJHOTO H3 U3OTONOB 3/IeMEHTA COOTHOLIEHHE
M30TOMOB B NOJYYEHHOH CMecH, HaiileHHOe C IOMOLIbI0 MacC-CeKTPOMETPa, MOKHO
'HCTIO/IB30BaTh VISt ONpeAeNeHHsi KOJHUeCTBA KAXA0ro M3 HuX. Tak Kak NpH BCex
XHMHYECKHX peaklUHAX COOTHOIIEHHS H30TONOB MO CYIIECTBY OCTAIOTCH MOCTOSH-
HBIMM, TIOTEpH NP MAHUNYJIHPOBAHKHH C.06pA31OM HE BJAMSIOT Ha pe3yJ/ibTaT onpe-
menenusi. TIpouie Bcero nosb3oBaThCsl OTJEJbHO BbICTEHHBIM H30TONOM, HO MOXKHO
HCIIOIb30BaTh M JIIO6YI0 CMeCh H30TONOB, B KOTOPOH COAepiKamie H30TONOB OTJIH-
yaercsi OT TOro, KOTOpPOe BCTPeyaercsl B IPHPOJE.

) TomlinsonR. H,Das GuptaA. K, Can J. Chem., 31, Ne 10, 909—
914 (1953). - _ i
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Onppuu u corp. [2,4] onucann MeTon onpejesIeHHs Te0JIOTHYECKOTO BO3pacTa
nyTem pasbaBiieHHsl M30TONOB C NpPHMEHEHHeM CTPoHuHsA. PaGora mposopusach
TOJIBKO C JIENHJOJHTAMH, KOTOPhle XapaKTepPH3YIOTCH BLICOKHM COZIepIKanHeM pyOH-
Aus, TIPUYEM aHAJH3HPOBAJIHCH OGpasusl BecoM 3 2. B pauHoii paGore okasanuch
AocraToynHbiME HaBecku 100 me naxe npu copep:kanuu pyGumus nopsinka 1072%.
.Takum 006pasoM MOXKHO ONpejeNsiTh TeOJOTHYECKHI BO3PACT MHHEPa/OB, UTO
He GBUIO IOCTYITHO C NOMOIIBIO APYTHX MPHMEHSBUINXCS O CHX IIOP METOJOB.

SKCHEPHMEHTAJI_I:HASI YACTb

Macc-cnekTpomerpus

B paGote ucnonb3osascs oGbIdubl MarHuTHLIN 90-rpanycHelil ceKTOpHBII Macc-
CIIEKTPOMETP C HCTOYHHKOM HOHOB B BHJe HHTH Hakana [b]. Oxkasanock, uto s
aHanusa, CTPOHNUHUA Haubosee shdpeKTHBHA BONB(PAMOBAs IPOBOJMOKA C MJIATHHO-
BBIM MOKpHITHeM, COOTBETCTBYIOUIHE MAacC-CeKTPOrpaMmel Gbiin! mosyyens juis

10,5 mxe crponmus u 0,01 mxe pyGuaus, XOTS MOXKHO NOJL30OBATHCS 3HAUYHTENBHO
MEHBILHMH KOJHYeCTBaMH, K :

IIpuroToBaenne H cTaHnapTﬁé.aLlun. pac*rﬁbpors Sro
1 Rbr (npopyxra pacnapa)

Papnoaktnsuslii Sr®° Geu1 pasGasien Tak, uro 100 M4 pacTBOpa HMeJH AKTHB-
_HOCTB OKOJIO 2 mxropu. CooTHowerne Sro%/Sr8® Guiio onpefeneHo Kak IJsl 5TOro
pacTeopa, TaK u jis cmecu 10 a4 Toro ke pacteopa ¢ 0,673 sKke NIPHPOIHOrO CTPOH-
uusi. PesysbTaTe! STHX onpejesennii npuBeaenst B Tabu. 1. Ha ocnoBanuu panubix
.3TOH TaG/aHIbl MOXKHO PAacCUHTaTh, UTO 5 M4 PACTBOpA CTPOHIHS, SIBJSAIOMIEroCcs
MPOAYKTOM pacnaja pyGuausi, comepxkanan 0,650 mxe Sro°.

s Ta&.am{a. I
CTAHOAPTH3ALIMSI PACTBOPOB S5r90 H Rb (TIPOJAVKTA PACIAA)
Pacteop Sr90 Pacteop Rb (npomykTa pacnaga) .
obpasen ' . o Sr90/Sr88 e - o6paael Rb85/Rb87
- Crpouunii (npogsrxr pac- | : Pyﬁﬁuliﬁ'_'(npc-mym. pac-
naga) - - « « + o« . . . | 1,2554-0,008 BANA) = « = o ¥ . - .| 0,42340,003
] [lpupoanwiii pyGumui 2,68 40,01
10 ma cTponuns (mMpoxyx- . 1 ma py6uans (npoaykra
Ta pacmnaja) H HopMaJb- pacnaga) u 0,0142 wmxe
_Hulil cTpoHuuil, cogepixa- : - MpHpOAHOro pyGuaus. .| 0,963-1-0,003
mufi 0,556 mxe Sr8¢ . .| 0,81740,007 _

ITponyxr pacnaga, GoraTeii Rb%, Gbu1 oTjenen OT ABYX- H TpeXBaJeHTHBIX
HOHOB, COJiepIKaluXcs B IPOAYKTe pacnaja, H3abnparesibHO# AecopOuHeil Ha KOJIOHKe
¢ HOHOOOMeHHOI cMouoit Aayske-50 0,3 H. constnoit Kucyioroit. Konuenrpaius nony-
YEHHOro TaKHM IyTeM OCHOBHOTO pacTBopa pyOujusi Gbljia OonpejiesieHa MeToJIoM,
CXOAHBLIM C TeM, KOTOpBlii NpHMEHSIH A5 ONpeleleHHS KOHUeHTpauun Sr%.
‘M3 pannbix tabs. 1 Haiigeno, uto Konuenrpaund Rb® u Rb® B ocHoBHOM pacTBOpe
cocrapasian 0,0123 u 0,0052 mke/sa cOOTBETCTBEHHO. ' '

v ; .. . Orpgenenu€ u onpejeieHHe CTPOHLMUS

BenuunHa HaBeCKH JJIsl ONpefelieHHs TIeOJOrHYeCKOro' BO3pAcTa 3aBHCHT
OT cofiep:KaHusl pyOuausl u Bo3pacTta MHHepana.. Jlisa ananu3a Gbutu B3sitel* 10 me
nenugonuta H 100 me 6uotuta. Ilocse nopropHoit 06paGoTK IaBHKOBOH KHCIOTOI
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VHHEpAIB! ¢ TIOMOLLBIO COJISIHOM KHCJIOTE! GBI NEPEBEEHbl B PACTEOD u pas6as-
neasl 10 50 sma. Otaenenne CTPOHIHS :IIPOBOAHJIH HA KOJIOHKE aunamerpoM 8 cm
© HOHOOGMEHHOI - CMOJIOit - aysKe-50 - B. aMMOHHITHOI (opMme. Xopouio H3BECTHBIE
oflie TIPHHIMIEL NPOLECCca pasjieleHisl HEOPTaHWYeCKHX KaTHOHOB Ha HOHOOOC-
MeHHBIX cmosax omucambl IllyGeprom [9]. PacTBopbl MHHEpaJOB OTHOCHTEIBHO
SoraThl TAKHMH KaTHoHaMH, Kak Fe?*, AI%*, K* u Na*. Llenbio pasje/ienust ABas10Ch
nosyyenue CTPOHIMS, JOCTATOYHO CBOGOJAHOTO OT STHX 3/IEMEHTOB, yToGH JIaTh
CMEKTPOrpaMMy CTPOHIHUS C [IOMOLIbIO MACC-CIIEKTPOMETPA. K kpaTHBIM KOJTHUECTBAM
gayjoro obpasua AoGaBisiii 1o 5 sa pacTBopa Sr'°, TlockoabKy B CMECH
JKeJATebHO HMeTh NPHMEPHO OJHMHAKOBble Koiuuectsa Sr® u Sr# (mponykTa
pacnana), KpaTHoe KOJIHYeCTBO pacTBopa ofpasua MOKeT ObiTh ONpefieJIeHo C I10-
Moubio Npo6HOro sKcmepuMenta. [locie ynmapuHBaHus CMeCh pACTBODSIH B 5 ma
5% -1oil JHMOHHOM 'KHCJIOTH! H TOJlaBajli HA KOJOHKY. Jljisi BHIMBIBAHHSA BCEX Tpex-
‘BaJIeHTHBIX HOHOB BMecTe ¢ Y %9, pajiHOaKTHBHEIM JA0UEPHHM H30TONOM Srf, ucnoiib-
aoBain 200 ma 5%-Hoil JTUMOHHOII KHCJOTHI, joBeleHHoH 0 pH 3,6 ¢ moMoubIo
BOJHOrO pacTBopa ammuaxa. Ilpu no6aBjieHHH pajuOAKTHBHOrO LE3HS ObLI0 3aMe-
yeno, uTo KonuenTpanus NHF B ucnonbsyemoit 1Jst 1ecopOLun JIHIMOHHOH KHCJIOTe
6bl1a JOCTATOYHOH ISl yHAJNeHHs] OJHOBAJIEHTHBIX HOHOB. Onnako H3 MpejiocTo-
POIKHOCTH 4Yepe3 KOJIOHKY nponyckanu 100 sz 0,6 H. cONsIHOI KHCJIOTBI ISl yaame-
HHS TIOCJICJHHX CJEJI0B OHOBAJEHTHEIX -HOHOB M JIMMOHHOH KHCJIOTHL. Ornenenue
Ka/IbLHS, XOTS M BOSMOKHOE HA JAHHON CTajuH, He GbUIO HEOOXONMMBIM, TaK KaK
crponnuil, noayuennblii qecopbuuei 6 H. COJISTHOI KHCJIOTO#M, OKasaJics BrojHe MOoJ-
XOAAMWHNM AJIsT Macc-CleKTPOMETPHH. ;

Ilasi Toro uToGhl YCTAHOBHTb KOJMHYecTBO Sr®7 (mponykta pacnajna), HeoO-
XO/IMMO JIMILIb ONpEJeNHTh COOTHOIEHHE MeXAy HHM H Sr9, Ha cnekTporpamme,
noMumo Junua Sr87 (MpojiyKTa pacmnaja), MOIKET HMeThCs JIMHHSA MacChl 87, xoto-
pYIO J@aeT HOPMAJbHbIl CTPOHIMH C HEKOTOPOil MPHMEChIo py6uaus. Okasanoce
BO3MOKHBIM BbIKHTATh PYGHAHMI NPH HECKOJBKO GOjiee HH3KOH Temmeparype, HeM
Ta, KOTOpasi HeOGXOAMMA JUIsl HCIYCKaHHs HOHOB CTPOHIHS. st 3¢peKTHBHOCTH
3TOfl mpoueaypL BCIO anHaqHsupyeMyio mpoly cjenyeT romeimarb BOMM3H leHTpa
HUTH HaKaja. Jaxe ecau pyGuauil yAanasics HENMOJHOCTbIO, MOMHO 6bLJI0 BHOCHTD
fONpaBKy HAa TPHMECh PYOHHsi, MOCKOJIbKY COOTHOLIEHHE Rb8/Rb8&7 u3secTHO
M JHHEST MAcChl 85 HA CNeKTporpamue oTHocutcst K Rb 2. IMpucytereie Macco 86
yKasbiBaeT Ha HalHuHe B 06pasie HOPMaNbHOTo CTPOHIsI. COOTHOLIEHHE Sre8/Sr#?.
B HOPMAJIBHOM CTPOHIIHH H3BECTHO, H BJIMSIHHE HOPMAJLHOrO CTPOHIMSA Ha JIHHLIO
Macchl 87 MOMKHO JIETKO CKOPPEKTHPOBATh.

Onpepenenne pyoHAHS

| Ykassisaemoe Onjipuuem u cotp. [3] asnenue «HACHILIEHHST HCTOUHHKA HOHOBY

pe muaGmopanock. Jlaxke ofpasel, CcOfep:Kauui 15% kanus, 4,6% uaTpus

w 1,84 . 102% pyGumusi, nan coorHomenuwe Rb®/Rb®?, pasuoe 2,68--0,01.

Haiip* [7] coo6mus cooTHomenHe JJisi H30TONOB pyOupusi, paBHOe 2,68 4+-0,02.

[TosTOMy OTAeNeHHe PYGHAHs AJSI MAcc-CreKTPOMEeTPHH OBUIO NPHBHAHO H3JIHII-

unuM. KpaTHOe KOJNHYeCTBO pacTBopa MHHepana pasGaBissoch O KOHLEHTPalHH

py6umusi okono 0,01 mxz/ma. CoorHomenue Rb®/Rb®7, nonyueHHoe JJisi CMECH

-1 ma 3TOrO0 pacTpopa ¢ 1 M2 THTPOBAHHOTO PacTBOpa pyOunusi (npoayxTa pacnana),

HCOMB30BAIOCH 151 BEUHC/ICHHS COflepikanus pyGuust B obpasue.

. OBCY)K/IEHME PE3YJIbTATOB

Copepixanne Rb® u Sr®? B anaqn3upOBaHHBIX MHHEpalaX Hapsuy ¢ Jiau-
HBIMIL 06 HX T'e0JIOrHYeCKOM BO3pacre, BbIBEJEHHbBIMH H3 YDPaBHEHHSA (1), mpuBeneHsl
‘B Ta6m.'2. BemuMHA KOHCTAaHTH pacnajga Obvia TMPHHSTA PaBHOH 1,195:107%,
-KaK npearan Apenc [1], xorsi nosjnee GbLIH Ony6aHKOBaHbl HECKOJBKO JPYrHe
BesMyKHbl; « Ha- OCHOBaHHM CIEKTPOMETPHUYECKH YCTaHOBJIEHHBIX | COOTHOIIEHHUIH
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Sr/Rb "Apenc onpeleaus, 4YTO BO3PACT JIENHIOJHTOB, MOJYYEHHBIX H3 TOTO Ke

pafiona, uto u o6pasen 1 B Tabxa. 2, cocrasaser 0,9—I1,5 mapa. Jyer. C nomompo

H30TONa CBHHLA OBIJIO YCTAHOBJEHO (OTAencHHe reohH3nKH yHHBepcnTera. B TOpoH-

TO), YTO BO3pacT ypaHuHHTA cocTasnaser 1,9 mapa. jer. Bospact 6uorura, Bhije-

JIEHHOTO W3 YPaHHHHTA, OKasajcsl 3HauHTeJabHO Gosbure (oGpasen 2, Tabn. 2);

HeoOXOAMMO OBUIO BHLISICHHTH BJHSIHHE BbIBeTPHBaHus. Bpu1o mpousBezieHo asa
onpejesieHus TeoJIoTHYecKoro BO3pacTra: OfHO HA o0paslie ypaHHHHUTA, IIPOMBITOTO

KHMsiel apcKoil BOAKOIl, a Apyroe Ha BbIJeJEHHOM H3 ypaHHHHTa OHOTHTE, MPO-
MBITOM XOJIOAHOH .12 H. constHOH KucyoToli. Buiio uaiijieno, uyro BospacT (oGpasubl

3'u 4, Tabn. 2) He MeHsJICH CKOJNbKO-HHOYJAb 3aMETHO Jaie B YCJOBHAX TaKOH

06pa6oTKu, KoTopast Gblia 3HAYHTEBHO KecTye NpHpoaHsX yesosuii. Copepxanne

CTPOHIMS W pyOuaua B ob6pasuax 2, 3 H 4 HeJb3si CONOCTAB/SATh HENOCPeJCTBEHHO,

Tak Kak obpasern 3 copep:xas Gosibuioe KOJHYECTBO ABYOKHCH KpeMHHSI, a o0pasel
4 6bl1 oOefHeH JKeJe30M M JPYTHMH pPacTBOPHMBIMH KommoHenTamu. Bospacr

6uoTHTa, NOJydYeHHOro ¢ ropel Monaanok (oOpasen 5, Taba. 2), Takke OKa-
_3ajicst Belme reodiornueckoro Bospacra 0,25—0,40 mapa. Jer, onpejeaeHHOro AJist
'PYZ TOTO 3Ke paiioHa IO COfePIKAHHIO H30TONOB cBHHLA [8]. '

Tabauya 2
JAHHBIE O PEJEJIEHHSI TEOJIOTHUECKOTO BO3PACTA MHUHEPAJIOB
P 2z
= L 8 . é‘é 'gg % E‘EE % -8
<3 & E 558 g2 EES £ 5"
o'n @ = H 2 28 oTs Ton ax
%2 = g% g28 vE& g5 & =% &g
E43 = =8 FE8 SE2 Sé g2 Sz 232
i Jlennpoaur| Pyanuxk TlpomsiT 0,00971(7,354-0,59-10-3|4,49.10~ 1,39
o . | Bo6 Hnrep- |ropsueit uap- :
com, . WT. |cKoil BogKoii
IOxnan Ia-
KoTa
2 Buortur, * 3uka-Jlefix, | He npomwuit [0,0709 |6,954-0,12-10-%1,804-0,01.10-2(3,23
Buiienensnlii | Hos. Aurang, | ¢ .
13 YPaHHHH- | NPOBHHIHA
Ta marHut- | Cackauesan
HOl cemapa-
nuei ‘
3| ¥Ypauuuur, To xe Ipomur  0,9595 |2,134-0,10-10-4(5,00--0,04.10-%3,56
copepxa- ’ ropsiueil nap- ,
nuit GHOTHT - ’ CKOil BOAKOIl ’
4 Buorur, »o» IMpomur  |0,0196 |8,904-0,42.10-%2,224-0,03-10-3|3,36
BEIENeH B ) xosoanoii co- | . &,
U3 ypaHHHH- asHoll  Kuc-
Ta MAarHuT- | . JoTo#
HOfl cemapa- |-
nHei ! - 4 .
5 BuoTut Topa Mo- | He npommr [0,1068 1,81-40,20.10-4|2,644-0,03.10-2/0,57
HATHOK, WT. [ - " .
Hpio-Temn- '
WHp

OTMelIEHO, 4yTO, XOTHA reoJIOrHuecKuit BO3pacrt. Jlél'IPI,I[OJIHTa B 0511[&1\& coBnajgaer
¢ TeM, KOTOpHIi ObuI onpejeneH no cnekTporpapuyeckoMy cootHomeHnHo Sr/Rb,
BeJIHYHHBI re0JIOTHYeCKOro Bo3pacTa IpyruX MHHEDaJ/10B 3HaYHTEJAbHO MPeBbIIaoT TE,
KOTOpbIe ObIIH MOJYYeHb! 110 COZIePrKaHHIO H30TONOB cBHHIA. [TocKo/IBKY GBIIO NOKa-
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3aHO, YTO MPOLECC BHLIBETPHBAHHS HE BJIHMSJ 3aMCTHO HA OnpejieieHHe BO3pacTa
110 CTPOHIIHIO, MOJKHO CA€JIaTh BBIBOJ, UTO, €C/IM He YUHTEHIBATh BOSMOMKHOI OIUHOKH
NpH ONpeiesieHHH MepHOA Mosypacnana Rb®?, naliiennbie BeJHUHHBI Fe0JIOTHYE-
CKOro BO3pacTta SBJSIIOTCS 110 CYLIeCTBY NPaBHJbHBIMH.

Jlns Kaxuoro ompejenenust ospacta Mmunepana Osmpuu [2] nemosbsoBan
50 mke crponmusi, cojepkamero 65% Sr® u 180 mxe pyGumusi, cojlepiKaiiero
89% RDbS?. IIpu ompefefleHdH reoJOrHYECKOTO BO3pacTa MeTOOM, OMHCAHHBIM
B HACTOsmIell CTaTbe, YKA3aHHBIX BEINIE KOJIHUECTB H30TONOB XBaTHIO Obl A1
100 ananusoB crponuus u 10* ananuzos pyGuaus.lcnosib3oBanne ManbiX —KOJH-
ueCTB BeCbMa YIIPOIIdeT MPOIecc XMMHYECKOTO BbiAeJeHHsI CTPOHLHUS, a OT/eJeHne
PYOWMST CTAHOBHTCST HeHYMHBIM. J{pYyrHM NpeMMyIlecTBOM HCIOJIL30OBAaHHS H30-
TONOB B KOJHYeCTBaX MeHee 1 Mmke siBJisieTCsi BO3MOXKHOCTH TPHMEHEHHS S
KOTOPBI BC/IeACTBHE CBOeil PajHOAKTHBHOCTH NOTpeGoBas Obl CHENHAJBHBIX Mep
TIPeIOCTOPOIKHOCTH, ec/IH OBl HCIIOJIb30BAJICH B 3HAYHTEILHO COMBIIHX KOJIHYECTBAX.
Srf — Jierko0CTYIHBIA H HeJOpOrofl MPOAYKT paciiaja, CoBepUuIeHHO OTCYTCTBYIO-
muil B MpUPOJE, KOTOPHIl YNpOLIAeT HHTePHpeTalnio Macc-CIeKTPOrpaMm no cpas-
HEHHIO C TPHMEeHeHHeM 00orameHHbIX cMecelt H3oTonos. Kpome Toro, B KojH4ecTsax
Meree | amke Sr?° BMecTe € ero fouepHuM H30TONOM Y *° siBjisieTCsl yAOOHBIM pajHo-
AKTHBHBIM HHAMKATOPOM, KOTOPHIi 3HauMTeJbHO OGjeruaer o6paboTky o6pasua.
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_ OMPEJEJIEHHE PAJIMOAKTHBHBIX Sr*' M Rb* B_JIENHIOJUTAX
| M3 PA3HBIX MECTHOCTEM ?)

Oﬂapuq, Bémepum, Hssuc

Cootnowenns npoxyxros pacnaga Sr87/Rb®7 onpefiensaucs Ais naty o6pasnos nenuao-
JIMTOB reosIorHyeckoro sospacra ot 100 go 2700 mau. ner. JlaHHbE COBNAAAIOT C PE3YNLTATAMH,
NOJIyYeHHBIMH B 3TOl .1aGOpPaTOpHH HECKO/ILKO JIET HA3aj, H NOKA3HBAIOT BOCIPOHU3BOJHMOCTh
Meroja pasbaBieHHs H3OTONOB H NMPHMEHHMOCTh pacnaja Rb87 naa onpesenenus Bospacra Mu-
HEpanoB Ha JIENTHJOJHTAX.

C uenbio cpaBHeHHsi Pe3yJIbTATOB AHAJH30B MHHEPAJOB- HA PajAHOAKTHBHbBIE
Sr® u Rb®?, npoBofuMBIX Pas3NHYHBIMH METOJAMH, JIETHAOMHTL BO3pacToM ot 100
2o 2700 MJIH. JIeT aHaJMsHPOBAJHCH HECKOJBbKMMH JiaGoparopusivu. B Mucturyre
Kapuery ananus sTHX 0GpasuoB JIeNHJOIUTOB IPOU3BOJHJICS METONOM pasbanie-
HHA u3oronos. Ilogpo6uas Mmeropuka amanusa Gyner ony6aukoBana [1]. Mure-
panbl MOABEPrajiM aHaju3y B TOM COCTOSIHHH, B KaKOM OHM GbIH NOJIyYEHBI.

B TaGa. 1 paubl pesysibTathl ananu3os sTHX caiof. Coornowenne Rb37/Rb s
Aast 06pasuoB, K KOTOPBIM OBl J06GaBjieH H30TONHBIA HHAHKATOD, NPHBEACHO ISt
TOro, yToObl NI0KA3aTh PA3HHIY MeXAY STHM COOTHOLIEHHEM H COOTHOLIeHHeM s
obblunoro py6unus, pasubim 0,386. B Tex ciyuasix, KOrja STH [Ba COOTHOLICHHSA
oueHb OJIM3KH, OmHGKA B OnpefeseHHH PyOHIHMsI SHAUYMTEJLHO YBeNHUHBAETCS
N0 CpaBHeHHIO ¢ OmHOKOH B cooTHomeHnd Rb®/Rb® B oGpasiie ¢ H3OTONHBIM
HHIHKaTopoM. B rpade Sr®” / oGiee conepikanue Sr npuBejienbl aHHBIE, XapaKTe-
pH3YlolUie BeIMIKHHY 3arpssHeHHs, KOTOPast HH B OXHOM H3 ONLITOB HE NpeBbilIafia
0,5 mxe. ITonpaBka Ha Sr®” B 3THX Coryuasx He npeBbimaeT 2% . 3HaueHHsT COOTHOMIE-
uust Sr®/Rb® (mocnenusisi rpada) HE 3aBHCAT OT OwMGOK B3BemMBaHMs 00pasna,
TaK KaK J06aBKH PaAuOAKTHBHEIX HHANKATOPOR Rb#? u Sr® Bo Beex cayuasx BBo-
AHIUCH B OJHH M TOT e pactsop. CooTHOmeHHe, NPUBEJEHHOe B 5Tol rpade; 1eol-

PE3VJILTATBI AHAJIM3A OGPA3LOB

CSC;O'[‘HOBI;IL‘HH% &
e ST— e R | e oty | R BoGpes
. HHAMKATOPA

N45 Kapvep Buxura, IOxnas Poneaus 40,2+0,2 | '0,6504-0,004 |{1,3294-0,02
A106 Konu «Bo6 Wurepcoans, . 60,14-0,2 | 0,628+4-0,003 |[0,7254-0,007
Keficton, wr. IOxuan Hakora 57,24-0,2 | 0,74140,0003 |0,7014-0,007

' 50,14-0,2 | 0,814-1-0,003 |[0,579-0,006

Al107 IMana, mr. Kaaudopaus 136,84-0,2 | 0,679+0,002 |2,41 40,02
Al09 Konu «Cuasepand», roro-Boctox 56,14-0,2 | 0,6694-0,002 (1,23740,01

npoBurHH Manuto6a

AllO Bapytpack, llsenus 103,04-0,2 | 0,5544-0,003 |2,11 4-0,04
: 30,6+0,2 | 0,8584-0,004 10,6284-0,006

DAldrichL. T., WetherillG. W.,,DavisG. L., Geochim. et Cosinochim.
Acta, 10, 238—240 (1956).
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* XOJUMO TIPH ONpeJie/ileHHH BO3pacTa Muuepana. IIpH aHajinse CJIONL U3 Bapytps-
cka (LlIeuns:) ObLIM HCIOJB30BAHMI JIBe HABECKH OT OJHONO MAJeHBKOTO KYCO4Ka
o6pasua. [Ipn BLINOJIHEHMH STHX JBYX aHA/IH30OB NPHMEHSJINCH PA3JHUHBIE KOMH-
YecTBa pasHbiX npenaparoB Rb® u pasnuunbie KosmuecTsa Sr®7; amanusml npous-
BOJIMJINCh PA3HBIMH AHAJIHTHKAMM, NPHYEM CPOKH .BHIIONHEHUS AHAJHM30B OTJIH-
YaJHCh APYr OT Apyra NMPHMEPHO Ha 5 Mec.

Tabauya 2
MecTonaxompe- np%::;e- HoMep Konuenrpa- E:: L};;g']?g_ g‘;zﬂ'ﬁ.‘iﬁ:.’,’f Boapacr
Hue - s HHA obpasna’ unsa Rbs7, 4KTHBHOTO Hhx Sr87 u MuHepadaa,
¥ ananmaa Me/z obpasna | Sr87, mxz/z RbS&7 MIH. JeT
: . . S . oGpasua’ ; -
"Kapbep «Buxuta» | 1955 | (N45) 9,35 35 . | 0,038l
R ' 1952 . ‘8,75 330 . ..0,0377 2640 .
"Komn * «Cuasep- 1955 | (A109) | 6,24 236 - 0,0378
aud» 1952 |. 7,15 272 0,0380 .| 2640
Konu «Hurep- 1956 (A1086) 3,28 75,8 0,0232 .
coJL» 1956 (A106) 3,48 ‘81,6  0,0236 1690
1955 (Alo6) | - 3,41 © 84,7 . 0,0248
i 1952 . 3,38 73,3 * 0,0217 1550
[lana, wr. Kaau- 1955 (A107) 4,98 7,38 0,00148 - 106
doprus 1952 4,12 6,50 0,00158 114

PesyJabTarte! anannsa JIeNHAOMHTOB H3 YeThIPeX YKAa3aHHBIX NMEerMaTHTOB OBUIH
ony6aukoBanst panee [2]. [Nosxe Gbuia ycranos/iena omu6Ka B NPHBEIEHHbIX B 9TOM
'HCCJIEIOBAHHH JAHHBIX 110 COJMEPIKAHMIO B MHHepajax pajuoakTHBHoOro Sr®7 [3].
B 1a6a. 2 pesysibTatsl ananusa nactosieil paGoThl CONOCTABJEHH C PesyJibTaTaMHu
aHanu3a  MHHEPAIOB M3 TOTO JKe NerMaTiTa, NPHBEJEHHLIMH B DaHee BhiNOJHEH-
HOIf paGore. Pacxoxjenust Mexay cooTHomenusimu Sré7/Rb® B cpeanem me mpe-
BeiwaoT 5% . Haubonbiee pacxoxienne MeXKAY 3HAYeHHSIMM JAHHOFO COOTHOLLE-

Tabauya I
JIENMHUJIOJIMTOB U3 PA3HBIX MECTHOCTEMN
OTHOUIeHHe
Copepkanue | paguoakTye- | KOBUeHTpauus
Copepxanne Rbs7| Konuentpa- PajgHOaKTHE- | Horo Sr&7 x PARNGAKTHE- | Coprnomenne pajgno-
B obGpasue, M2 uis Rb, mesz Horo Sré7 n ofieMy co- Horo Sré7, AKTHBHEIX Sr87 u Rb87
: obpasua o6pasue, skz | gepxatiiio Sr MK2fe
: B o6pasle _06pazua
0,376i0,004 33,14-0,3 14,3 i0,2 0,965 3566 +5 0,0380 40,001
0,2054-0,002 12,14-0,2 5,0940,1 0,938 84,7 42 0,0248 40,0007
0,1984-0,002 12,34-0,2 4,674-0,1 0,903 81,6 42 0,0236 40,0007
0,1644-0,002 | 11,64-0,2 3,8 40,07 0,968 75,8 42 0,0232 40,0007 .
0,6824-0,007 17,64-0,2 1,014-0,02 0,759 7,384-0,1 | 0,00148-40,00005 .
0,3504-0,200 |- 22,04-0,2 13,3 +0,2 0,962 236 45 0,0380 4-0,001
0,598+-0,01 20,5:&0,'4_ 14,8 40,2 0,972 144> -2 0,0251 4-0,0007
0,17840,002 | 20,5+0,2 | 2,4 4-0,08 | 0,944 14442 | 0,0251 40,0007

HHSl B 5THX JABYX CepHsIX OnpeeseHHil He 6obme pacxox/ieHuii, Habao/aBIiHXCs
B NpeABItyIuX paborax [1, 4] nnsi pyGuAHEBbIX MUHEPAJIOB H3 TOTO K€ CAMOTO Her-
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maruTa. ['eosioruueckue BO3pacra, anBe,quHme B Tau. 2, BBLIUHCASAIH, HCXOHS
u3 nepuoaa noaypacnajga Rb®, pasroro 5 - 10'° ner. 1o sHauenne GbIO Onpeje-
JICHO HA OCHOBAHHH H3MepeHHil COOTHOIIEHHII paHOAKTHBHBIX 3/1eMeHTOB St 87/Rb *7
AJ151 CJIOJL H TIOJIEBBIX LINIATOB, TIONYYEHHBIX U3 NEIMATHTOB, BO3PACT KOTOprX ycra-
HOBJIEH JIOCTATOYHO TouHo [5].°
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HOOY3US ©K*, SRb*, 10Ag* B KPHCTAJIJIAX NaCl’)

Hlemra

" Buu namepensl kosdoumuents auddysun 2K+, 88Rb*, 10Ag+ g monokpncranaax NaCl
npH Temneparypax 600—750°.

[Ipsambie, npexctasasiomue 1gD kax ¢pywkumio 1/T, nourH napannenbHs (B mperenax

OWHOKH ONHTA) AN BCeX OJIHOBAJEHTHHX KATHOHOB NDH OJAMHAKOBON SHEPTHH AKTHBALHH,
pasHoil 1,9 28,

B xozie cucremarnueckoro nayuenust gubdysuu B kpucrannax NaCl B npespi-
Ayweit pabore [1] Geiu nponsBeJeHbl H3MEPEHHSI CKOPOCTH NPOHHKHOBEHHS HOHA
Cs* B KpHCTalJHYecKylo pemeTKY 5TOH COJM TpH pasaHYHBLIX TeMImeparypax.
HMsyuenne nsoronnoro obmena [2], mposesennoe ¢ ucnoabsoBanuem Na?? u Na%t,
I0Ka3a/0 BJIHSHHE H3MEHEHHSI MacChl Ha Koshbuuuent nuddysnu. B nacrosimei
paGorte npeno/aaranoch H3y4aTh CKOPOCTh AA((PY3HH B PEIeTKY XJOPHCTOrO HATPHS
ONHOBAJIEHTHBIX KaTHOHOB pAa3/HYHBEIX pPa3MeposB, :

Hsyuanucs karnomst K, Rbt, Ag+t MeTosioM pajHOAKTHBHHIX H30TONOB
K*%, Rb*®* u Ag!?c nepuosamu mnosypacnaja, paBubiMu 12,4 waca, 19,5
H 270 cyTok coorercTBeHHO. OHH GBIH IIOJIYUYeHB! MyTeM O6/yueHHs TPHPOAHBIX
H30TONOB MeJJIEHHBIMH HeHTpoHaMH, Gnarofapsi yemy obsajanu cjaaboil yaenbHOl
AKTHBHOCTBIO M MOIVIH OBITb H3yYeHbl TOJBKO B OFPAHMUEHHOM HHTepBajie TeMIier
paryp, GJH3KHX K Touke muasjienust NaCl. :

OneiTel MPOBOXM/IN 1O OMHCAHHON paiee METONHKe: PaJHOAKTHBHEIE 3Jie-
MEHTEI, NIPeBpalIeHHbie B XJOPHCTEIE COeIHHEHHS, OTJarajiuch IPH BO3TOHKe TOH-
KHM croeM Ha MoHOKpHCTamiax NaCl; satem npoucxomuna auddysusi B TeueHue
MEHSIIOLIErocsl Iepuoaa BPeMeHH NPH PasJH4YHBIX TeMrepaTypax; pacupocTpaHe-
HHE paJUOAKTHBHBEIX 3JICMEHTOB ONpeJeNsiioch IyTeM JIeeHHs1 KPHCTANJIOB
Ha <MHKDOTOMBI» M H3MEpPEHHS DaAHOAKTHBHOCTH @ Paspes3oB; KOI(PdhHIHEHTH!
Anddysud ObTH BHIYHCJEHE! HA OCHOBAHHH NPSMBIX, NPEACTaBIAIOWHX 1g a Kak
(GYHKLIHMIO KBajpaTa pACCTOSIHHS X OT TOBEPXHOCTH KpHCTajid, IlosyueHHble
TakuM 00pasoM pe3yJ ibTaThl CBEeJEHb! B TaGJHILy.

Kosddnuu- Kosdduuu- Kosddmnmn-
Temnepa- eHT audy- Temnepa- eHT auddy- Tesnepa- enT auddy-
TYpa, °C sun D (K*), TYpa, °C sun D (Rb*), Typa, °C sun D (Ag*),
cM [cex cm2fcex - cM2fcer
640 4,8.10-10 632 3,6.10-10 575 5,53.10-10
670 8,6-1071 || © 677 1,3.-10—° 612 1,4-10-°
715 2,3-10-° 715 3,1.10-° 656 5,4.10-%
748 5,6-10-* 762 9,2-10-9 691 1,3-10-8
' 726 3,2-10-®
I

Ha rpapuxe nanecens 3nauenus Ig D gnst wonos Nat [3], K+, Rb*, Cst [11 u
Ag' B 3apucumocty or 1/T. TlosnyyeHHble MPsIMBLE TOYTH NAPAJIIEIbHEL, YTO JAET IS

BHChemla M, C. R., 238, 82—84 (1954).
2 3akas N: 927 e '
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SHEPTHH aKTHBAUMH OYeHb GJH3KHe BEJHYMHBI, KOTOPble JJISl YKA3aHHBIX BHILE
nonoB coctasasior 1,80, 1,92, 1,98, 1,85 u 2,0 38 coorBercTBenHO0. OHAKO, MO-BHAH-
MOMY, TMOTeHUHa! OTTANKHBAHHS MaJO BIHUSET HA SHEPTHIO NEPeHoca HOHOB B NPo-
MEXYTKax peleTkH. :

1,2}

1,0

L 24 | 1 1 )
17 18 19 .20 21 22 23
lgb

Kosd punuenra auddysnn OJHOBAJEHTHBHIX KaTIOHOB.

Kpowme Toro, rpaduk NOoKasbiBaeT, YTO MPH JaHHOi TeMnepaType KoIhdUUHEnT
auddy3HH HOHOB wiesounbiX MetamioB Na, K, Rb, Cs Bospacraer no Mepe yBeqau-
yeHHsl Pa3MEpOB HOHA. DTO, BEpOSITHO, CBA3AHO C H3MEHEHHEM 4YaCTOTHI KoneGa-
HHIT PH M3MeHeHHH IOTEHLHANa OTTAJKHBAHHs, KOTOPLIH PACTeT C yBeIHYEHHEM
nonnoro papuyca [4]. Takoe ToaKOBaHHE HEBEPHO B OTHOIICHHH Ag*, noHHbBI
paanyc xotoporo (1,26 A) maxomures Mexny HOHHbIMH pajuycamu Na* (0,95 A)
n K*(1,33 A). Takass anomaausi oGBsCHSIETCst OGOJBIUHM 3HAUEHHEM 3SHEpPTHH
Ban-zep-Baansca [5] u3-3a 0co6oii 3/1eKTPOHHOI CTPYKTY Pl STOTO HOHA.

B jonmosHHTeNbHBIX ONbITAX Oblla H3yueHa MO paHee YKasaHHOH MeTOAHKe
nupdysua K, Rb n Ag nog Bausinuem sjieKTpuueckoro noasi. Kpusbie pacnpejeie-
HUSI AHANOTHUHbI TeM, KOTOphie Gbiii noayuenst fias Cs. TTonydennbie Takum o0pa-
30M JaHHbBlE O WM3MEHEHHIO TMOJBIKHOCTH V COOTBETCTBYIOT YpaBHEeHHIO OiiH-
wreiina V/D =e/RT.
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BJIMSIHME HOHOB LIEJIOYHBIX METAJIJIOB
' HA KPHUCTAJUIM3ALIHMIO Si0,!)

Paépke

Tlpu TepMopHHaMHUECKOM HCC/eAOBAHHH YCJIOBHI 06Pa30BaHHs OTAE]BHOTO
MHHEpa/la MJIH acCOUMAlHH MMHEPAJOB CjleflyeT MMeTb B BHJY, YTO HeGOJbIIHE
3arpsI3HEHHs paccMaTpPHBAEMOIH CHCTEMBI MOTYT B 3aBHCHMOCTH OT CGCTOSITENLCTB
CHILHO MEIATh npoueccy. Ec/iM npu HACTYIVIEHHH KPHCTAJM3aUMK B paciiase
HIH B DACTBOpE PSNOM HAXOASITCSI 3aPOABIIN PAa3HBIX NOJHMOPGHBIX MOAH(HKa-
unii [1], To BoaMOKHO, uTO HEKOTOPLIE NOCTOPOHHHE HOHLI OYYT OKAa3bIBATh HCKJIO-
YHTE/IbHOE WJIH MPEeHMYINEeCTBeHHOEe BIUAHKE. B To ke BpeMst npu Apyrux npumecsix
B HCXOIHBIX IIPONYKTaX HaGJIOJaeTcsi COBepPLIEHHO HHOH XapakTep Ipouecca
kpucramnusanun [1, 2. Ha sty BO3MOxkHOCTH oGpartin summanue Bioprep [3]
npu uceaenosanni SiO,. B nacrosimeii paGoTe npoBefeHO SKCIepHMeHTaJbHOE
HCCJEIOBAHHE JJAHHOTO NPEAMNOJOKeHHS NPH HCIOJb30BAHKHH HOHOB IIEJOYHBIX
METaJlJIOB B KaueCTBe IIOCTOPOHHHX HOHOB,
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Keapy, (u3 zotsyuma)
3laJajalJaJaTJa i1 laclacfoJalaa
glalelalalala L 8 |calcralacr|a [a [ia
wlolog|l_Rlalala :

Kpucrannnieckne mognbuxauun SiOy B rabanue oGoanayen s caeay O HM
o6pazom: Q—xpapu; T—TpuaumnT; C—KpHCTOGANHT. PasHHe BeJIHYHHEI
WPH(TA COOTBETCTBYIOT DPA3JAHYHOMY KOJHUECTBY KpHCTaNAHYecKHX (hopm
B NpoAyKTe peakuun..IlepeuepkHyTOe Tpemsi JHHusAMH C 0603HAauaer ae-
GeKTHHE KpPHCTANIL KpHcTobanura (cM. 4]). .

TonkousMe/bueHHbE CHIHKAre/b, KPEMHHCTOR CTEKJIO, KPHCTOGAJINT M KBap
Oblii cMeranbl ¢ 1 M01.% OKHCH 1es104HOro MeTansia (B BHAe KapGoHaTa) u NpH
850 nai 950° nojBepranuch OTKUTY C PATHIHON I PONOJIKUTENBbHOCTHIO. MeXxopnble
H KOHEUHbIE NPOXYKTH HCCIEAOBANH C MOMOIILI0 MHKPOCKONA H penTrexorpadguue-
cku. PesynbraTel HccllenoBanust npejicTasienst B Tabu. 1 u 2. Tpupumut ne G6uu
HCIIOML30BAH B KAYECTBE HCXOAHOH (askl, TaK Kak Gbli0 OGHAPYIKEHO, UTO OH He
MO}eT GbiTh Tnosyyen M3 uncroro SiO,. '

) Flérke O. W., Geologie, 3, No 1, 71—73 (1954).
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20 I. TEOXMMHA H MHHEPAJIOTHA PYBHIHSA

[TOHATHO, UTO NPHBEJEHHLIE Pe3yJabTaThl eile He OTHOCATCSI K PAaBHOBECHOMY.
COCTOSIHHIO, JJIsi YCTAHOBJIEHHS1 KOTOPOro (MpH BAJIOM IPOTEKaHHH Ipouecca mnpe-
ppamenusi SiO,) TpeGyercs 3HAUHTEILHO GoJsiee IPOJLOJKHTENbHbI OTXKHT.

Onwsi T [ npn 850° pan crenyomue pesysabTaThl:

JIuTuii NpHBOJUT K KBapIy, NPHUEM JJIst TeJisl H CTeKJa GbiCTPO, a VIS KPHCTO-
GandTa MejJeHHee. :

Harpuii 61aronpusTCTByeT 00pa3OBAKUIO HAPSIAY C KBapLeM TaKiKe TPHAHMHUTA;
©o6pasylomuiicsa BHayase KPHCTOOAIHT 3aTeM HCUe3aeT.

Kanuil okasbiBaeT BjHsiHHe HA 06pa3oBaHue TPUAHMHUTA; o0pasylowMiicst BHa-
yaJjle KPHCTOGAJUT 3aTeM HCUe3aer.

PyGuauii ¥ 1esuii B coyuae resist H CTeKJa NMPHBOAAT K KPUCTOGANHTY.

KBapu B KauecTBe HCXOJHOrO MPOJAYKTA ABJsATCA CTACH/IbHBIM H He IpeTepre-
BaeT I[peBpalleHHs.

Onwt 2 npu 950° naer caenyiomue pesyibTaThi:

KBapil cTanoBHTC HeCTaGHJABHBIM H NpeTepneBaeT NpeBpaiieHHe B HMPHCYT-
CTBUM JIHTHSI, HATPHSA, a TAKKe KajlHsl, TOrJa Kak pyOuAuil M uesHii B TeueHHe
BOCHMH CYTOK HE OKAa3hiBAaIOT BJIHMSIHHSL.

Tabauya 3
KoopAHHAaUHOH-
Paguyc HOE YHCIO 1o
nycTOTH, OTHOMIEHHIO K
‘kX Hony Kicaopoja
Beicmas ¢opMa KBapua 1,0 4(6)
Bulcwas gopma TpHUAHMHTA . . 1,3 6(9)
«KanbCHAUT—TPHAHMHT» ; ” 1,4 9
Bucmasi gopma KpucroGanuta . . Yd 12

Mpumeuaunue., B ckofrax yxazanbl KOOpAHHAUHOHHLIE 4HCAA NPH
gerkofl gedopMauii pelueTKH.

Jlutuii B o6LieM NPUBOJKT K KPHCTOOATUTY; HATPHI 1aeT KPHCTOOAIUT H TPH/H-
MHUT, 2 KaJuii — npexjie Bcero TpHAUMUT. PyOujuil ¥ 1esHil OKassIBAIOT TaKoe Xe
BJMSHAE, KaK H B YCJOBHAX NEPBOrO ONbITA. ' '

Tabauya 4
KoopauHalHOHHOE YHCAO
Mo OTHOLNEHH!O K HOHY
KHCaopota
-Honbt p;;i?; e
TeopeTH4e- IKCNepHMeH-
CKOe Tanbnoe
Jlutnit 0,78 6 4/6
Harpuit 0,98 8 6/8
Kaanii 1,33 12 8/12
PyG6uanit 1,49 12 12
Leswii 1,65 12 12

Jlnsi OObSCHEHHs] Pe3yJbTATOB HANPAIIHBAIOTCS TeOMETPHYeCKHe CooOpaske-
gust. BbulK NPUGIHIKEHHO BBIYHCJEHbI TYCTOTHL B BHICHIAX OpMax CTPYKTYP SiO,;
pes3yJIbTaThl 3THX BBIUUCJEHHl NpeCTaB/eHbl B tabn. 3. B tabn. 4 npuBeleHn





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































