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NCCIIIEJOBAHHUE YPAJIIBCKHUX AJIMA30B METOAOM
WH®PAKPACHOUN CIEKTPOMETPUM

HccnemoBaHa KOJJICKIUSA YpalbCKUX aliMa30B ['OpHOTO My3es METOIOM HH(ppaKpacHOM
CIieKTpoMeTpuH. [ peKOHCTPYKITMH TEPMHUYCCKUX YCIOBUH (DOPMHUPOBAHUS KPUCTALIOB aj-
Ma30B MOCTpoeHbl auarpamMmbl B.Teinopa ¢ paccuumtanHbiMU u3zoTrepmamu. IlocTpoeHsl nua-
rpaMMBbI pacnpenencuus B, nedekros. [IpoaHanm3upoBaHa reorpaduueckas NpUBsA3Ka aMa30B.
CrenaHbl BRIBOJBI O TEPMHYECKUX YCIOBHIX (POPMHUPOBAHUS YPAIbCKUX aIMa30B U UX BO3MOXK-
HOU NMPUYPOUYESHHOCTH K MOPCKHUM POCCHITISIM.

Knroueevle cnoea: anmasel Ypana, MeTo MHQpPaKpacHOW CHEKTPOMETPHH, a30THBIC Jie-
(eKThI, CTENECHb arperauy a30Ta, TSPMUICCKUE YCIOBHS 00pa3oBaHUs.

ANALYSIS OF URALS DIAMONDS
BY INFRARED SPECTROMETRY METHOD

Collection of Urals diamonds from Mining museum was studied by infrared spectrometry
method. For thermal conditions reconstruction of diamond formation were constructed Taylor
Wayne diagrams with calculated isothermal curves. Diagram of B, defects distribution was
done. Analyzed geographical location of diamonds. The conclusion about thermal formation

conditions and possible belonging to the sea stream gravels were done.
Key words: Urals diamonds, infrared spectrometry method, nitrogen defects, nitrogen ag-

gregating level, thermal formation conditions.

WHTepec K ypalbCKUM ajaMa3aM He UCCs-
KaeT ¢ JaBHHUX mop. Psnx mccnenosareneit cuu-
TaeT HCTOYHHUKAMH ajJMa30B B Me30-KaifHO-
30MCKHUX POCCHIISAX UCKITIOUUTEIHHO IPOMEXY-
TOYHBIE KOJUIEKTOPBI, B TO BpeMsl Kak JIpyTue,
npu3HaBas (PaKkT MUTaHUS COBPEMEHHBIX POC-
CBIIIEH M3 MPOMEKYTOUHBIX KOJJIEKTOPOB, J10-
MyCKAIOT HAJMYUE B pailoHe KOPEHHBIX MEpBO-
rncTouHukoB [5]. He MeHee BakHON MOJENBIO
00pa3oBaHHsl YpPAIbCKUX aJIMa30B SBISAETCA
MOJIeNb O (IIFOUU3aTHO-IKCINIO3UBHBIX Opek-
qusx (TyQpQpu3uTOBast MOJEINB), COrIacHO KOTO-
pOIi IEpBOMCTOYHUKOM aJIMa30B SIBJIICTCS cama
Opexuusi, 1 MpobiemMa OTCISKUBAHUS IIEPeHOCa
KPHUCTAJJIOB M MOWCKA YIAJIEHHOI'0 MCTOYHHKA
ucueprana. Takum o0pa3om, UCTOUHUKHU 0Opa-
30BaHMS YpaJbCKUX AJIMa3oB O CHX IOp HE
orpesiesieHbl [6] U ypanbCKUe POCCHINU CTOST B
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OZTHOM pSIy C POCCHINSMH, KOPEHHbIE HCTOY-
HUKHU KOTOpBIX Tarke mpobiaemaruunsl (bpasu-
st 1 AHabGapckuil paiioH).

AKTyanbHOCTh MCCIEIOBAaHUS OIpEeIs-
eTcst He0OOXOJUMOCTBIO BBISIBIIEHUS! HOBBIX TH-
noMop(HBIX 0cOOEHHOCTEH KPHCTAIUIOB aIMa-
30B ypPaJIbCKUX POCCHINEH, MOCKOIbKY U3BECT-
Hbl€ MX XapaKTePUCTUKH HE MO3BOJSAIOT pe-
HIUTH BOIPOC O MPHUPOAE MX KOPEHHOIro HC-
TouHHKa. Llenpio uccnenoBanus sSBISETCS BbI-
SBJICHUE CHEIU(PUUIECKUX OCOOCHHOCTEH Kpu-
CTAJUIOB ajMa3a YpaJbCKUX aJIMa30HOCHBIX
IIPOSIBJICHU.

HccnenoBanue npoBOAKIIOCH B /]Ba 3TAla:

1. Makpockonu4eckdil aHajau3, B pe3ylib-
TaTe KOTOPOTO OINpenelisiiaach MPeaCTaBUTENb-
HOCTh BXOJALIEH B KOJUIEKLHUIO BHIOOPKU KpH-
CTaJIJIOB.
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2. OnpeneneHue coaepKaHusi a3ora, THUIIA
Y KOHIIEHTPALMU a30THBIX U JAPYTUX CTPYKTYP-
HBIX JIeeKTOB B KpHCTAIax ajiMa3za METO/I0M
MH(PAKPaCHON CIEKTPOCKOINHUU.

B xoxe mMakpockonuyeckoro aHasiausza Obl-
JI0 YCTAHOBJIEHO, YTO AJIMa3bl KOJUIEKIIUH OBLIH
IPEJCTaBICHbl IPEUMYIIECTBEHHO KPHBOIPaH-
HBIMH MOHOKPHCTaJZIAaMU H30METPUYHOM HIIH
yruomeHHoi Gopmel. Pacnipenenenue nzydeH-
HBIX KpUCTAJUIOB IO (hopMme ciemyromiee, IT.:
nonekasipouibl 48, TeTparekca’apbl 36, rek-
COKTadJpuyeckoro obmmka |, IBOWHUKOBBIC
KpUCTAJLIBI 3.

CorocTaBieHre MOJIYYCHHBIX pe3yibTa-
TOB M JAHHBIX psJa aTJacoB MOP(OJIOTUH al-
Ma3oB [1, 4, 8] mo3BosieT TOBOPUTH 00 WICH-
TUYHOCTH KPUCTAJUIOB, IPEACTaBICHHBIX B BBI-
OOpKe, TUITMYHBIM KpHCcTauiaM Ypana [3], 9To
B CBOIO OYepeab I03BOJSET PACIpPOCTPAHUTH
pe3ynbTaThl JAJbHEHIIero HCCIe0BaHus Ha
BCE YpaJIbCKHE aJIMa3bl.

Meron undpaxpacuoit (MK) cnexrpo-
METPHUH OCHOBAaH Ha CEJIEKTUBHOM IOTJIOIEHUH
3JIEKTPOMArHUTHOI'O W3JTy4EeHUs! KpHCTaJIHye-
CKOM CTPYKTYpOH H3y4aeMoro Beuiecrtsa [7].
HK-cniekTpsl conepkar nH(POPMALIUIO O CTPYK-
Type, COCTaBe U I03TOMY SBISIOTCS CIELH-
(UYHBIMU TSl Pa3JIMYHBIX COSAMHEHUNA U KPH-
cTajuIM4eckux BemecTs. [lo yncny u momoxe-
HUIO0 TUKOB norsomenust B UK-cnexktpe MoxkHO
CYIUTh O TPHUPOJE BeleCTBA (KaueCTBEHHBIN
aHaJIM3), a MO0 MHTEHCHBHOCTH II0JIOC MOIJIO-
IIEHUS — O KOJIMYECTBE BeIlecTBa (KOJINYECT-
BCHHBIN aHamu3) [2].

a, cM
a, cM

['maBHOM IIPUMECHIO B KpHUCTALIAX aJIMa-
3a siBisiercss a30T. KOHIEHTpaiust a3orta MOXeT
cocrapiaTh 0,2 at.ppm. B mporiecce oOpazoBanus
alMasa MPOHMCXOAUT 3aXBaT OTNEIBHBIX aTOMOB
a3oTa. B 3aBHCHMOCTH OT TeMIIEpaTypHBIX H
BPEMCHHBIX YCIIOBUH aTOMBI a30Ta MOT'YT OBITh
arperupoBaHnsl B Buae A (puc.l, 6) u B, (puc.1, g)
nedeKTOoB.

[TomuMoO mepedncIeHHBIX a30THBIX Jie-
(GeKTOoB B anMasze BCTpedYaeTcs YIiepORHBIN
nedext B,, oOpa3zyemblii TOCPENCTBOM CMeTe-
HUS aTOMOB yriiepoaa (puc.2).

HccnenoBanue npou3BoaMiIoch B jgabopa-
topuu CIIITY na cnexkrpomerpe Vertex 70 c
NK-muxpockonom Hyperion 1000.

M3BecTHO, 4TO CTENEeHb arperalnuu azoT-
HBIX Ae(EeKTOB 3aBUCHUT OT COICpKaHHS a30Ta B
arMase, TeMIepaTyphbl U JUIMTEIBHOCTH €ro Ha-
XOXKJICHUS TPU JaHHOH TemrepaTrype. JTH Ta-
paMeTpbl 00BIYHO aHATU3UPYIOT C UCIOJIb30Ba-
HUEM Auarpammsbl Telsopa, KoTopasi oTpaxkaeT
3aBHCHUMOCTb MEXJ/1y KOHLIEHTpalMel a3oTra U
CTETICHbIO arperanuu a3oTHeIX naedexton [11].
[TomryuenHbie HaHHBIE OBUIM HaHECEHBI HA JTHUa-
rpammy (puc.3).

Jns naneHeimeit quddepeHumanun 1aH-
HBIX OBLTM MOCTPOEHBI THCTOTPAMMBI pacIpe-
JIeTIeHUs 10 BOJAOPOAY M a3zory. ['mcrorpamma
pacripeniesieHus 1Mo BenwdnHe a3zora (puc.4)
nokasana JAByx¢aszHoe paclpeieleHue, Cco-
[JIACHO KOTOPOMY IPOM3BOJMIOCH NalbHEH-
niee pasaerneHue JaHHbIX. Vccrnemyemble 00-
pasubl ObUIM pa3[eNeHbl Ha JBE T'PYIIBL: IO
BEJIMYMHE KOHLEHTpauuu azora menee 1000 u

-1 -1
v, CM

Puc.1. Ctpykrypa, He comeprkamiast a30THBIX eekToB (@), cTpykTypsl A (6) u B, (6) nedekroB, a Taxxe CIEKTpHI,
XapakTepu3yolye TaHHbIe a30THBIE e eKThI [9]
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Puc.2. Mogens nedekra B,.
Cepble KpyKKH — CMELIEHHBIE aTOMBI yriiepoza [9]
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O Kpucramwsr komtexurm BCET'EN (KpacHo-Bumepckue)
< Kpucramsi 'opHoro myses. LleHTpb! KprcTaiuioB
O Kpucramwis I'oproro mysest. [lepugeprn kpucraaion

Puc.3. TuddepeHuuarys NoaydeHHbIX Pe3yIbTaToB
HCCIIEZIOBAHUS 10 BEIMUMHE KOHLEHTPALMHU a30Ta
Harpymnsl 1,2u3

6onee 1000 at.ppm. Ilocne storo Owuia mpo-
aHAJIM3UPOBAaHA UX reorpaduueckas MpUBs3Ka.
B mepByto rpynmy (> 1000 at.ppm) Bouum
KpPHUCTAJJIbl, HAaWJEHHbIE HCKIIOUUTEIBHO Ha
tepputopun  CeepHoro Komuuma. Bropas
rpylmna BKIOYAeT BCE OCTaJbHbIE MPE/ICTaB-
JICHHbIE B KOJUIEKIIMM MECTOPOXKICHUS M MecTa
HAXOJOK KpUCTALUIOB: MeaBEIKUHCKYIO pPOC-
CHIIb, 30510ThIe pocchinu p.Koukapku, [lerpos-
cko-Tpounkuii pynHuk, poccsinu p.Kamenka,
p.llonynenka, KpecToBO3IBHXKEHCKHE IPO-
MBICJIBI, POCCHINU pycia peku ThIbu1, MecTo-
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Yacrora BcTpeuaeMoCcTu

N tot, at.ppm

Puc.4. I'ncrorpamma pacrnpe/ieJIeHus 110 BEINYMHE a30Ta

N tot, at.ppm

-1
B,, cm

Puc.5. luarpamma pacnpenenenus By-nedexron

poxnenue banannun Jlor, lllyBanoBckuii mia-
TUHOBBIA NIPUHCK, MecTopoxzaeHue Jlor Ne 3.
Taxxe BO BTOpPOil Ipynme NpUCyTrCTBYET IpyIl-
Ma KPUCTAJIOB, HAWJCHHBIX Ha TEPPUTOPUHU
Cesepnoro Konunma.

Ha moctpoennyro nuarpamMmmy ObLTH HaHe-
CeHBl AaHHEBIe HcciaemoBanus E.A.BacuibeBa
romeknuu anMaszoB BCEI'EU. Kak BuaHo us
MPUBEJIEHHON  JuarpaMMbl, HMCIOJIb30BaHUE
CTOPOHHUX MaTepuajoB HCCJIENOBaHUM He
MPOTUBOPEUYUT PA3JICICHUIO HA JIBE€ BBILICYKAa-
3aHHBIe IpynIbl. Mano Toro, SBHO MPOSBISET-
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cst Gomee BeICOKOTeMIeparypHas rpymma Ne 3
Kpacno-Bumepckux kpucramion (cM. puc.3).

JUis TOATBEp)KICHUS TONYyYEHHBIX pe-
3yIbTaTOB ObLIAa IOCTPOEHA AMarpamMma pac-
npenenenus B,-nedexros (puc.5). bsuto mpen-
JIOKEHO Pa3/IeUTh HcCileqyeMble 00pasibpl Ha
JIB€ TPYNIbI 10 KO3((UIMEHTY NOIIONICHHS
B;-nedexra. Pesynprar npakTHyeckd IONHO-
CTbI0 IyOnmupoBan anddepeHrannuo KpH-
CTaJJIOB IO KOHIIGHTPALIUH a30Ta.

Taxoke ObUIO NMPUBICYEHO HCCIETOBaHUE
@.B.Kamunckoro [10] (puc.6), koTopslii HaHEC
Ha JuarpamMmy Teilnopa pacmpeneneHue ap-
XaHTeNIbCKUX, SKYTCKUX, OpasuiIbCKuxX U ad-
pUKaHCKUX aiMa3oB. Kak BuIHO M3 mpuBe-
JICHHOM JuarpaMMbl, JaHHbBIE alMa3bl UMEIOT
y3KH€ TeMIepaTypHble MHTEpBalbl pacHpo-
cTpaHeHus. B To BpeMs kak ypanbckue aama-
3bl, HAIIPOTHB, — ULIMPOKUN TEMIEpaTypHBIN
MHTEpBaJ paclpoCTpaHEHUs.. ITO T'OBOPUT O
TOM, YTO ajIMa3bl MOTYT OBITh NMPHUYPOUYEHBI K
MOPCKHM POCCBHIISIM, KOTOPBIE IUTAIOTCA U3
Pa3sHBIX UCTOUHUKOB.

s ompeneneHus ycIoBUM 0Opa3oBaHUs
KPHUCTAJIJIOB OBLJI TOCTPOEH KOMOMHUPOBAHHBIH
rpaduk Teiinopa ¢ BBIHECEHHBIMU Ha HET'O TOY-
KaMH 3aMepOB B LIEHTPaJIbHOM M mnepudepuii-
HOIf yacTsx (puc.7). Ha rpadguk Oputa HaHeceHa
BbIOOpKa u3 12 kpucramnoB. Kak BuaHO u3
rpaduka, UCXOHbIE TEOPETUUECKUE TPE/ICTaB-
JICHHUS O POCTE KPHCTAIIOB U MpeoOpa3oBaHUU
ne(eKTOB KpUCTAUINYECKOH CTPYKTYpBl IOJ-
TBEP)KAAIOTCS  MOJMYYCHHBIMH pPEe3yJIbTaTaMHu.
Temmepatypa o0pa3oBaHMs LEHTpa KpHCTalIa
IIPEBBIIIACT TEMIIEPATypy KPUCTAJUIM3ALUU T1e-
pudepHuitHOil yacTH, a BEKTOpPHI, MOKa3bIBAIO-
[IM€ HaNpaBJICHUE M3MEHEHHs XapaKTEePUCTHK
oOpa3oBaHus, MO0 HampaBJI€Hbl B CTOPOHY
MOHM)KEHUS TEMIIEPaTypbl, TMO0 caMu JIOXKaTCs
Ha n3oTepMy. Takum obpazom, IpHu pocTe KpH-
CTJUIOB MOIJIO TPOUCXOAUTH KAaK CHIDKEHHE
TEeMIEpaTypbl, TaK U H3MEHEHUE COCTaBa CPEIbL.

Wtak, siBHOE pa3zieieHue I0 BEJIWYHHE
KOHILIEHTPAIIMK a30Ta, a TaKXKe KOHIIEHTPAaLUuu
IPYTUX CTPYKTYPHBIX Ie(EKTOB MO3BOJSET B
COBOKYIMHOCTH C APYTMMHM METOJAaMH HCClie-
noBaHusa ucnonbi3oBath Meton MK-cmekrpo-
CKONUM Uil Teorpa(uyeckoro OmpeaeaeHus
MecTa IPOUCXOKICHHSI KOJJIEKIIUH KPUCTAJUIOB
ajMasa.

1050 °C
1100 °C

N tot, at.ppm

1150 °C
1200 °C

1250 °C

%B = IOONB/(NA + NB)

Puc.6. TemneparypHble HHTEpBaIIBI pacIpeIeIeHUs
apXaHTeJIbCKHX, SIKYTCKHX, OpasmIbCKHX, ayPUKAHCKHIX
U ypanbckux anMasos [10]

°C

N tot, at.ppm

%B

& Kpaii O llenrp

Puc.7. KombunupoBanusiii rpaduk Teiinopa

BriBoabI

1. UccnenoBanHbie KpUCTAILIBI ajaMas3a Xa-
PaKTEpPU3YyIOTCS IMIMPOKUM JHANa30HOM CoJep-
KAHUS TPUMECH a30Ta M CTENEHHU ero arpera-
uuu. Juarpamma Teisiopa cBUIETENBCTBYET O
OO0JBIIIOM MHTEpBAJIE TEMIEPATYPHBIX YCIOBHUN
ux (hopMHpOBaHUS.
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2. YCTaHOBJICHHBI 3HAYUTEIBHBIM pa3-
Opoc Temmeparyp (OpPMHUPOBAaHHUS alMa30B
MOXHO paccMaTpuUBaTh, KaK CBHJECTEIHCTBO
MHOK€CTBEHHOCTH MCTOYHHMKOB UX ITOHAJaHUs
B MECTO UX HACTOSIIETr0 HaXOXACHUs, KOTOpOoe
B T'€HETHYECKOM acIleKTe MOXKHO paccMaTpH-
BaTh B Ka4yeCTBE MPUOPEKHO-MOPCKONW POCCHI-
U, JUI KOTOPBIX 3Ta OCOOEHHOCTh TUITNYHA.

3. B mporuecce pocra kpucrajjia orMeda-
eTcs BBIPAKEHHOE IOHIKEHHE TeMIIepaTyphl
OT LIEHTpA K Kparo.

Pabora mpoBeneHa B paMKax peaau3anuu
OIIII «HayuHble U HaydyHO-IEJaroruyecKue
Kaapbl MHHOBaLMOHHOW Poccum» Ha 2009-
2013 rr.
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