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CrexvomeTpuuHble MUHasbI — OCHOBHbIE KOMMOHEHTbI MPUPOAHBIX KIIMHOMMPOKCEHOB. Mpeanonaranock, 4to
obOHapy>XeHHbI B pe3ynbTaTax psiaa uccnenoBaHnii N3ObiTOYHBIM KPEMHE3EM B KIIMHOMMPOKCEHE pacTBOPSAeTCs
B BMOE MUHaNa «KasjbLMEBOW MONeKysbl Ockona» CaolsAISiZO6 (CaEs). B cBs3n c npegnosiokeHnem o
BO3MOXHOCTM wncnonb3oBaHna CaEs B kayecTBe wHAMKATOpPa [AaBfieHusi, NpeanpuHMManncb MoMbITKU
onpenennTb 3aBUCUMOCTb COCTaBa HECTEXMOMETPUYHbBIX KITMHOMMPOKCEHOB OT (p, t°)-napameTpos.

OpaHako B nocneaylowmx akcnepuMeHTanbHbix paboTtax npu gasneHusx 20...30 k6ap nokasaHo OTCYTCTBUE
HECTEXMOMETPUYHOCTU KITMHOMUPOKCEHOB U YCNIOXHEHHOE CTpoeHne $Ha3oBOol AnarpaMmMbl CEHEHUS OANOMCUL,
CaMgSi,0, (Di) — kanbunesas monekyna dckona Ca, AlSi,O, (CaEs). B nccnenoeaqusx npu atMochepHom
LaBfieHN Takxke MpU3HaHO OLMOOYHBLIM CYLLLECTBOBaHME XaaentononobHoro muHana CaEs. YctaHoBneHo,
4TO B MCCNlelyeMOM CevyeHnn Npu AaHHbIX YCIIOBUSIX cyllecTByeT ¢pasa a-anoncug (aDi), 6imnskas no coctaBy kK
avorncuay, oOHako NNLWEHHAs MUHO3EMa, N KOTopas He OTHOCUTCS K TBEPALIM pacTBOpPaM KJIMHOMUPOKCEHOB
auoncuaosoro psaa. BnarogapsaHannymio aDi B cedeHnn HabmoaaeTcs nosiBieHMe AONOTHUTE TbHOW 9BTEKTUKM.,

B cBf3M ¢ 9TMM NpoBeaEeHO SKCNEPUMEHTANIbHOE UcciieaoBaHme Gpa3oBbIX B3aUMOOTHOLLEHNM B CEYEHUN
Anoncup CaMgSi,0, (Di) — kanbumesas Mosekyna dckona Ca, AlSi,Oq (CaEs) npun 10...15 k6ap, 1 NocTpoeHa
dasoBas guarpamma B MHTepBane gaesneHuit 1 krc/cm? — 20 kb6ap.Paza a-anoncun obHapyxeHa. B connayce
cocyuecTBytoT pasbl An, Qtz, Cpx, aDi. B anoncuaoBoii yactu cedernst npm 10 k6ap HabntogaeTcs none TBEpabIX
pacTBOPOB KJIMHOMUPOKCEHa, KOTopoe cMeHsieTes Ga3oBbiM 06béMom Cpx+oaDi. MnaeneHne nponcxoauT no
aBTekTnyeckon peakumm An+Cpx+aDi+Qtz=L npu Temnepartypax 1200...1210 °C. MNMonayyYeHHbIli 3BTEKTUYECKUIA
TPeH, XOPOLLIO CornacyeTcsi C paHee N3BeCTHbIMU AaHHbIMKU. COCTaBbl COCYLLECTBYIOLLMX Ha3 COOTBETCTBYIOT
CTEXNOMETPUN

KnioueBsbie cnoBa: ¢a3OBaFI AanarpamMmMa,; MruHalzl; HeCtTexmoMeTpu4iHble KIINHOMWPOKCEHbI; KaJlbLieBasi MoJieKyia Ockona;

a-avoricna; aHaams ¢Gas3oBbiX B3aUMOOTHOLLIEHWUN; (asoBbii 00bEM; nnaBsieHNe; 3BTEKTUYecKas peakuuns, BbICOKUe
AdaBJieHus; I'eOTepMO6apOMeTpMﬂ
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Stoichiometric minals are the main components of natural clinopyroxenes. It was assumed that the excess sil-
ica found in the results of some studies in clinopyroxene dissolves as the minal “calcium molecule of Escola”
Ca, ;AlISi,O, (CaEs). It was suggested to use the minal CaEs as a pressure indicator. So, attempts have been
made to determine the dependence of non-stoichiometric clinopyroxenes compositions on (p, t °)-parameters.

Nevertheless, the absence of clinopyroxene non-stoichiometry and complicated structure of phase diagram
for the section diopside CaMgSi, O, (Di) — Calcium Molecule of Escola Ca, (AlSi,O, (CaEs) has been shown in
the subsequent experiment works at 20-30 kbar. In studies at 1 kgs/sm? the existence of jadeite-similar minal
CaEs as incorrect has been also recognized. It has been determined that there is the phase a-diopside (aDi) in
the investigated section. It is close in composition to diopside, does not contain alumina, and does not belong to
clinopyroxene solid solution of diopside series. Besides, due to the presence of aDi in this section the additional
eutectic is observed.

In this regard, a study was made of phase relations in the section of diopside CaMgSi,O, (Di) — Calcium Mol-
ecule of Escola Ca, ,AlSi,O,(CaEs) at pressures 10...15 kbar, and the phase diagram for 1 kgs/sm? — 20 kbar has
been constructed. The phase a-diopside has been found. The phases An, Qtz, Cpx, aDi coexist in a solidus. In
the diopside part of section at 10 kbar the clinopyroxene solid solutions field is observed. It is replaced by the phase
volume Cpx+aDi. The melting happens at the eutectic reaction An+Cpx+aDi+Qtz=L at temperatures 1200...1210 °C.
This eutectic trend well coincides with data previously known. The compositions of coexisting phases corre-
spond to stoichiometry

Key words: phase diagram; minal; non-stoichiometric clinopyroxenes; Calcium Molecule of Escola; a-diopside; analysis of

phase relationships; phase volume; melting; eutectic reaction; high pressures; geothermobarometry

BBeﬂeHMG. CocTaBbl TBEpPAbLIX pPACTBOPOB
K/TIMHOMWUPOKCEHOB  0ObIYHO  OMUCbIBaOT
CTEXMOMETPUYHBbIMU  MUHanamm. OTKIIOHEeHUs
OT CTexvoMeTpum ObII0 MPUHATO OOBLACHATH
MWNKPOBKJIIOYEHNAMM MOCTOPOHHUX MUHEepanoB
nnu xe ownbkamu aHanmsa.

Mpes cywecTBoBaHUS >xagenTtornonob-
Horo muHana Ca,  AlSi,Of1 Oblna BbiCKkasaHa
Ockonom [17]. PaHHue akcnepumeHTanbHble
paboThbl NO N3Yy4YeHUIO TBEPAbLIX PACTBOPOB KJN-
HOMMPOKCEHOB OCHOBBLIBANIMCh Ha A0MYLIEHUN
YCTOMYMBOCTN HECTEXMOMETPUYHBIX MWHANOB
[18; 19; 21]. B wacTHOCTU, NpU nU3y4eHnUn no-
pon WENOYHO3EeEMENBHOW cepun ans obnacTu
KBapLHOPMaTUBHbLIX COCTaBOB He Obin obHa-
pyxeH cBoboaHbIn kBapy, SiO, [3; 5]. Boamox-
HOCTb pacTBOpPeHUst N3BbITOYHOro KpeMHe3EMa
B KIIMHOMNPOKCEHE B BUAE M1HaNa «KasbLIMeBOW
monekynbl dckona» Ca, AlSi,Of naydanu npwu
BbICOKUX AaeneHusx B cuctemax CaMgsSi,O-
CaAl,SiO,-Si0, n CaMgSi,0,-NaAlSi,O,-
CaAl,SiO,-SiO, [4; 6; 8; 13-15].

B nocnenyowmx skcnepMeHTanbHbIX pa-
fotax [9-11; 24] npu paeneHusx 20...30 kb6ap
nokasaHo, YTO MMMHO3EMUCTbIE KIIMHOMUPOKCE-
Hbl COOTBETCTBYIOT CTEXMOMETPUU, @ B aCCOLIU-
aunuv NosBnAseTCH oononHuTensHas dasa (a-an-
oricma), cocTaB KOTOPOW B/IM30K K Anoncuay, HO
C HyneebiM copepxanviem Al,O,. CyuiectsoBa-
HMe a-ANoncmaa yCNoxXHseT CTpoeHme has3oBon
JuarpaMmbl MCCNENYEMOro CevyeHusl MnosiBne-
HMEM HOBOW 3BTEKTMYECKOW peakumm, xapak-
Tepusywoulenca 6onee Huskumm (Ha 200 °C)

TemMnepaTypamMn MnaBfeHUs, YeM BCe OCTalslb-
Hble cocTasbl B cucteme CaO-MgO-AlLO,-SiO,,.
Takxe OTMe4YeHO MosiBieHMEe HOHBAPWAHTHOMO
paBHoBecwus (aDi, Cpx, An, Qtz, L, Grt) npu gas-
NeHnn 26 kbap.

CnepyeT 06paTnTb BHUMaHME, HTO HEYCTOM-
YNBOCTb HECTEXMOMETPUYHBIX KITMHOMUPOKCEHOB
MPU BbICOKUX OABNEHUSIX JIOFMYHO OObSICHSET-
CS1 UX KPUCTaINIOXMMNYECKUMN OCOBEHHOCTAMM
[1]. KOMMOHeHT «kanbuueBasi Mosnekyna 3CcKo-
na» npepacTtaBnsieT cobon MuHan, aHanormyHbIN
Xanewuty. [ockonbky Kanbuuii siBNsieTcst ABYX-
Ba/IEHTHbIM KaTWOHOM, TO B CBSI3W C Heobxo-
ONMOCTBIO  9NIEKTPOHENTPANIbHOCTU CTPYKTYPbI
MUHepana, NoNoBMHA CTPYKTYPHbIX Mo3numin M1
DomkHa ObiTb ceobogHa. TpyaHo nonaraTb, YTO
dasa c BakaHCMEN B KPYMHOWM CTPYKTYPHOW NO3n-
umn ByaeT yCTONYMBOWM NPU BLICOKNX AABNEHUSX.

WccnepoBaHusi, npoBeaEHHLIE NPY AaBne-
HUM 1 Krc/cM?, Takxe nokasann aHanornyHble
pe3ynbTaThl [12]: OTCyTCTBME HECTEXMOMETPUY-
HOCTU TNUHO3EMUCTBLIX KJIMHOMUPOKCEHOB W
Hannune ¢asbl aDi.

B cBeTe ckasaHHOro BO3HMK/A 3agaya
uccnenoBatb  $asoBble  B3aMMOOTHOLLEHUS
B ceyeHun puoncup — Ca-monekyna 3Sckona
B UHTepBasie gasneHuin 1 krc/cm? — 20 kbap c
Lenbio YTOYHUTb COCTaBbl COCYLLECTBYIOLLNX
KIIMHOMUPOKCEHOB, MNPOBEPUTH YCTOMUYMBOCTb
dasbl a-guoncma n NpocneanTb HanpaeneHue
3BTEKTUYECKMX peakLuii.

B cTatbe wuCMoOnb30BaHbl crefylolme
ob6o3HaveHus: Di — guoncua, CaEs — kanbumii-
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3CKO1anTOoBbIN KOMIMOHEHT (Ca, ;AlSi,Oy),
oDi - oa-gnoncump, Cpx — MMHO3EMUCTLIE
KJIMHOMUPOKCEHbLI Anorncuaosoro psga, Qtz -
KBapy, An — aHopTuT, L — pacnnas.

MeTtoguka askcrnepuMeHTaslbHbIX Knccre-
JoBaHuii. VIcXoOHble BellecTBa NpUroToBEHbI
M3 MPOKaNEHHbIX B MAATUHOBLIX TUMISAX OKWUC-
JIOB BECOBbLIM METOAOM C MCMOSb30BaHUEM
peakTtnBoB Mapku Oc. Y. HaBecky 6panun cpasy
nocsie oCTbIBaHWUS TUMNSt O KOMHaTHOW TeMne-
paTypbl. 3aTeM CMecCb OKWUCNOB pacTupanu B
TBEPAOCMIABHOW CTyrnke OO pa3MepoB 3EpeH
5...10 MK 1 BHOBb NpoKanueaav B N1aTMHOBOM
Turne B nHTepsane temnepatyp 1100...1550 °C,

Ha 20...30 °'C Huxe TemnepaTtypbl MnaaBneHus
cmecun. Kaxapble 10...12 4 npokanmBaHune yepe-
[0Bann Cc pacTUpaHMEM BeLLecTBa B TBEPLOC-
naaBHOM CTyMNKe 1 NPOoAOoIXanM 4O MOJIHOMO UC-
Ye3HOBEHMWSI UCXOAHBLIX OKMCNOB. KOMMNOHEHTHI,
cootBeTcTBylowme ctexmomeTpun CaMgSi,O
(amocnna) n Ca, AlSi,O, (kanbuuii-monekyna
Dckona), CMeLUvBann B COOTBETCTBYIOLLMX NPO-
nopLmsx 1 Noasepranu niaBfaeHnio Npu Temne-
paTtypax 1500...1620 °C. O6pazey, 3akanneanum
OnyckaHWeM MAaTMHOBOrO TUMMS B AUCTUINU-
poBaHHyto Boay. B KkoHeYHOM uTore, nosiyyeHsbl
npo3payHble cTekna (Tabn. 1).

Tabnuua 1 / Table 1

Ycrnosusi npurotoBieHnst ncxoaHblx BeLlecTB / Preparation conditions of the starting materials

o .
Composttion number | Composfion, mol.% | Time, hours | Temperature, c. | Peoyrar / Resul
S$-123 Di 3 1606+10 crekno/glass
S-151 Di,CaEs, 3 150710 cTekno/glass
S-152 Diy,CaEs, 3 1514+10 crekno/glass
§-153 Dig.CaEs, 4 1526+10 crekno/glass
S-138 Dig,CaEs, 34 155010 crekno/glass
S-115 Di, CaEs,, 3,4 1529+10 crekno/glass
S-114 Di. CaEs, 3 1514+10 crekno/glass
S-203 Di, CaEs,, 46 1483+10 crekno/glass
S-120 Di, CaEs, 3,5 1546+10 crekno/glass
S-30 CaEs 35 1610+10 crekno/glass
S-118 Diy,CaEs, 3 1520+10 crekno/glass
S-71 Diy,CaEs,, 3,5 1550+10 cTekno/glass
S-114-1 Di_ CaEs,, 3 15635+10 crekno/glass
S-115-1 Di, CaEs,, 3,5 1540+10 cTekno/glass
S-120-1 Di, CaEs,, 3,5 1540+10 crekno/glass

OKCNeEPUMEHTLI MPOBOAMAN Ha annapaTte
BbICOKOrO AaBfIEHUS TUMA «MOPLUEHb-LUNANHAP»
MeTo[oM 3akasiku [2; 16; 24]. B pabounii 06b-
€M MoMeLlanu HarpeBaTeslbHOe YCTPOWCTRBO,
B KayecTBe cpenbl, MNepefaiollein OaBieHue,
MCMNOJIb30BasIN CNPECCOBaHHbIV 1 NPOKaNEHHbIA
NaCl. B cepeauHy Tpy6yatoro rpaduTo-
BOFO  HarpepaTens noMewiann  ninaTuHo-
Byl0 amnyny c obpasuom [22]. TemnepaTypy
KOHTPONMPOBaN C MOMOLLIO BbICOKOTOYHOIO
perynatopa TemnepaTtypbel BPT-3, koTopbi
MMeeT YCTPOWCTBO KOMMEHCaLUn KOMHaTHOM

TemnepaTtypbl. Ans namepeHus TemnepaTypbl
MCNob30Ban njaTtnHa-nnaTMHoOpPoanNeBYIo
Tepmonapy (Pt-PtRh10). XonogHble KOHUbI
Tepmornapbl BbIBOAWIN Ha MefHble KOHTaKTbl.
TeMnepaTypy XONOOHbIX KOHLUOB W3Mepsin
pTYyTHEIM TepMmomMeTpoM TA-4 TOCT 216-73 ¢
To4yHocThio Ao 0,1 °C. Uamepenne 34C Tepmo-
napbl NPOBOAMIIN C MOMOLLLbIO LMGPOBOro BOSILT-
MeTpa nocTosiHHOro Toka ®-283. MIHTepBan ko-
nebaHusa TemnepaTypbl OT 3a4aHHOMO 3HAYEHUS
C y4€TOM KonebaHusi KOMHaTHOW TeMMnepaTypbl
He npesblwan £1 °C.
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Cnenyetr OTMETUTb, 4YTO  MOCKOJIbKY
MMeeT MEeCTO 3Ha4yuMTeNbHOE TEepPMUYECKOE
pacluvpeHne HarpeBaTeflbHOro YCTPOWCTBA,
npuM BbLIBOLE OMbiTa B pPeXuMm co3fasanu
paBneHve Ha 5...6 kbap Huxe 3agaHHoro. [o-
CJle 4yero nogHMManm TeMmnepaTypy 40 HYXXHORN 1
MPOBOAWN KOPPEKTUPOBKY AaBneHus [2].

3akanky pgenann  NyTEM  BbIK/IOYEHNS
HanpsbkeHust  Ha  HarpeBaTene. [lpy  3ToM,
Temnepartypa nagana 3a 1 ¢ po 400...500 °C, a
3aTemM — [0 KOMHaTHOM 3a 5...7 ¢ [2].

M3 nonyyeHHbIx 06pa3LLoB N3roTaBanBeamm
OBYCTOPOHHEMNOIMPOBAHHbLIN LWANG C OPUEHTU-
POBKOW MPENMYLLLECTBEHHO BAOJIb BEPTUKASIb-
Holh ocun obpasua. AHanna has3oBbIX B3aMMOOT-
HOLLUEHWIA MPOBOAMAN MYTEM U3yyeHus wnuda
Ha Nonsipn3aLMoHHOM neTporpadnyeckoMm Mu-
kpockone MOJIAM J1-211 n Olympus BX51 ¢
doTonpucTaskon. AHanms coctaBa da3 npo-
BOOWAN Ha 3NEKTPOHHOM MUKpOaHanna3aTope
“Comebax-Micro” n Ha ckaHupyloLlem anek-
TpoHHOM MuKpockone MIRA 3 LMU ¢ nomolbio
CNeKTPOMETPa C AHEPreTUYECKOoN ANCNepCcuen
(cuctema mukpoaHanusa Inca Energy 450 XMax

80 (Oxford Instruments) [7]. AononHUTeNnbHO An-
arHoctuky ¢as npomssoamnu no KP-cnektpam,
nosy4eHHbIM C rnomolbio KP-cnektpomeTpa
dupmbl JobinYVON. 3tanoHbl cnektpoB ¢das
13 6a3bl gaHHbIX Database of Raman spectros-
copy, X-ray diffraction and chemistry of minerals
(http://www.rruff.info).

PesynbTatsl uccnenoBanus. Hanbonee nH-
dopmaTUBHBLIM s onpeaeneHns coctasa das
oKasasloCb MCCcnefoBaHNe Ha CKaHUPYIOLEM
3NeKTPOHHOM Mukpockone Tuna MIRA 3 LMU B
CBS13M C BbICOKOW NOKalbHOCTbIO aHanu3aa [12].

B npopmarHoctMpoBaHHbIX oBpasuax o0-
HapyXeHbl KIMHOMMPOKCEH, aHOPTWUT, KBapu,
a-guoncua, CTeKNo (pacnnas).

OKcnepMMeHTbl NpoBefeHbl B UHTepBane
TemnepaTtyp 1200...1363 °C. Ycnosua nposefe-
HUWSI W Pe3ysbTaTbl 3KCNEPUMEHTOB NPUBEAEHbLI B
Tabn. 2 n Ha puc. 1. daHHble no 20 k6ap YyacTmy-
HO B3SThbl U3 CTaTbM «YCTONYNBOCTb M Ha30BbIE
B3aMMOOTHOLUEHUSI HECTEXMOMETPUYHbLIX KIn-
HOMMPOKCEHOB B cevyeHnn amoricug — «Ca-mo-
Nekyna 9ckona» nNpu BbICOKMX gaBneHmsax» [11].

Tabnuvua 2 / Table 2

YcrnoBusi n pesynbtartbl aKcrnepumMeHToB B cedeHumn Di-CaEs npu 10...20 kbap /
Conditions and results of experiments in the section Di-CaEs at 10...20 kbar

Homep onbiTa | Homep cocTaBa UcxopHbiin P, k6ap / T,°C/ t,u/
/ Experiment | /Composition | coctas /Initial | Pressure, Temperature, Time, | ®a3bl / Phases
number number composition kbar 0 hours

P-509 S-152 Di,,CaEs,, 10 1208 17,5 Cpx, a-Di, L
P-510 S-138 Di,,CaEs,, 10 1208 17,5 Cpx, a-Di, L
P-511 S-115 Di,CaEs,, 10 1208 17,5 Cpx, a-Di, L
P-478 S-115 Di. CaEs,, 10 1227 25 Cpx, a-Di, L
P-554 S-115-1 Di. CaEs,, 10 1261 75 Cpx, a-Di, L
P-558 S-115-1 Di, CaEs,, 10 1275 12 Cpx, a-Di, L
P-567 S-114-1 Di, CaEs,, 10 1281 An, o-Di, L
P-568 S-203 Di,CaEs,, 10 1281 An, o-Di, L
P-569 S-120-1 Di, CaEs,, 10 1281 An, o-Di, L
P-562 S-115-1 Di, CaEs,, 10 1293 75 Cpx, a-Di, L
P-561 S-114-1 Di_ CaEs,, 10 1293 75 An, o-Di, L
P-555 S-115-1 Di, CaEs,, 10 1301 8,5 Cpx, a-Di, L
P-565 S-115-1 Di, CaEs,, 10 1335 7 Cpx, a-Di, L
P-564 S-114-1 Di_ CaEs,_, 10 1335 7 a-Di, L

P-487 S-115 Di, CaEs,, 10 1363 4 a-Di, L

P-489 S-114 Di, CaEs,, 10 1363 4 a-Di, L

P-488 S-120 Di, CaEs,, 10 1363 4 An, o-Di, L
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OkoHyaHue Tabn. 2

Homep onbita | Homep coctaBa WUcxopHbiin P, kb6ap / T,°C/ t,u/
/ Experiment | /Composition | cocras/Initial | Pressure, Temperature, | Time, | ®a3bl / Phases
number number composition kbar °c hours

P-523 S5-152 Di,,Caks, 12 1208 19 Cpx, An
P-522 S-138 Di,,CaEs,, 12 1208 19 Cpx, An
P-521 S-115 Di. CaEs,, 12 1208 19 Qtz, An, Cpx, a-Di
P-526 S5-152 Di, Caks, 13 1208 16 Cpx, An
P-525 S-138 Di,,CaEs,, 13 1208 16 Cpx, An
P-524 S-115 Di. CaEs,, 13 1208 16 Qtz, An, Cpx, a-Di
P-536 S5-152 Di, CaEs, , 14 1208 12 Cpx, An
P-535 S-138 Di,,CaEs,, 14 1208 12 An, Cpx
P-534 S-115 Di. CaEs,, 14 1208 12 Qtz, An, Cpx, a-Di
P-505 S-115 Di. CaEs,, 15 17 20 Qtz, An, Cpx, a-Di
P-504 S-138 Di,,CaEs,, 15 171 20 Qtz, An, Cpx
P-503 S-152 Di, Caks,, 15 17 20 Qtz, An, Cpx
P-499 S-115 Di.CaEs,, 15 1222 12 An, Cpx
P-498 S-138 Di, CaEs,, 15 1222 12 Cpx, An
P-497 S-152 Di, CaEs,, 15 1222 12 Cpx
P-468 S-115 Di, CaEs,, 20 1218 38 An, Qtz, Cpx
P-469 S-71 Di, CaEs,, 20 1218 38 a-Di, An
P-470 S-114 Di_ CaEs,, 20 1218 38 Cpx, An, Qtz, a-Di
P-465 S-71 Di,,CaEs,, 20 1300 16,5 Cpx, o-Di, An, L
P-466 S-114 Di. CaEs,, 20 1300 16,5 Cpx, a-Di, L
P-467 S-115 Di CaEs,, 20 1300 16,5 Cpx, o-Di, An, L
P-471 S-71 Di,,CaEs,, 20 1367 9,5 Cpx, o-Di, An, L
P-472 S-115 Di, CaEs,, 20 1367 9,5 Cpx, o-Di, An, L
P-473 5114 Di, CaFs,) 20 1367 95 (gﬁfoﬁ;'iil
p-462 571 Di, Caks,, 20 1417 65 (?\ﬁi’oog)),il
P-463 S-115 Di. CaEs,, 20 1417 6,5 Cpx, o-Di, An, L
P-464 S-114 Di. CaEs,, 20 1417 6,5 Cpx, o-Di, An, L
P-474 S-71 Di;,CaEs,, 20 1470 5,5 a-Di, (An+Qfz),L
P-475 S-114 Di_ CaEs,, 20 1470 55 Cpx, L
P-476 S-115 Di, CaEs,, 20 1470 55 Cpx, L

MnaenexHmne npu 10 kbap npoucxoouT B
3KCMepUMeHTax CO CMECSIMU C COAEepPXaHWeM
CaEs 6onee 5 mon. % npu Temnepatypax Bbille
1200 °C. C yBenmyeHnem OaBneHns noBblllaeT-
Ccs1 U TemnepaTtypa SBTEKTUKM COCTaBOB. B co-
nnayce obHapyxeHbl Cpx, An, aDi, Qtz. Keapy,
npencTaBnieH Kak KPyrnHbIMU OAVHOYHBIMU KPU-

CTannamm, Tak " TeCHbIMA cpaCTaHNAMN C aHOP-
TATOM U KJIMHOMNPOKCEHOM. dasza o-anoncumng
Takxe ob6pasyeT TeCHble cpacTaHusi C OpYyrMu
dasamun.

M3bpaHHble aHanua3bl cocTaa  das,
noJjiydeHHble Ha CKaHupylowemM 3SNeKTPOHHOM
MUKpockone, NpueeneHsl B Tabn. 3.
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Puc. 1. PaszoBas anarpamma ceveHuss Di-CaEs npu 10 kbap/
Fig. 1. Phase diagram of the section Di-CaEs at 10 kbar

Tabnuua 3 / Table 3
N3bpaHHble cocTaBbl pas u3 akcrnepumeHToB / Selected phase compositions from the experiments
AHanus ¢asbl, macc. % / Mepecuér, mon. % /
Homeponba/| 4, / Phase analyses, mass. % Recalculation, mol. %
Ex,?fnr:&int Phase . Cymma / .

Ca0 MgO ALO, Si0, Total Ca0 MgO ALO, Sio,
P-488 a-Di 25,42 19,02 - 56,16 100,6 24,37 25,37 0 50,25
P-488 L 20,09 3,32 16,97 59,41 99,79 22,45 5,162 10,43 | 61,96
P-509 Cpx 22,64 17,3 7,33 51,94 99,21 22,82 24,26 4,063 | 48,86
P-558 L 18,34 3,02 17,19 60,63 99,18 20,7 4,743 10,67 | 63,88
P-558 Cpx 24,91 16,4 6,05 52,95 100,3 24,79 22,71 3,312 | 49,19
P-558 a-Di 25,51 18,87 0 56,16 100,5 24,49 25,2 0 50,31
P-569 a-Di 25,17 18,61 - 55,54 99,32 24,46 25,16 0 50,38
P-569 Cpx 23,172 17,26 2,08 57,04 100,1 23,23 23,52 1,12 | 52,13
P-562 L 18,16 4,53 16,72 60,48 99,89 20,15 6,995 10,21 | 62,65
P-562 Cpx 24,15 17,69 3,61 54,66 100,1 23,73 24,19 1,951 | 50,13
P-562 a-Di 25,49 18,81 - 56,09 100,4 24,51 25,16 0 50,33
P-521 Cpx 24,89 174 2,53 56,8 101,6 24,05 23,39 1,344 | 51,22
P-521 An 19,2 - 38,81 43,02 101 23,79 0 26,45 | 49,76
P-521 a-Di 25,8 18,79 0 57,04 101,6 24,53 24,86 0 50,61
P-499 Cpx 22,77 19,77 2,57 54,9 100 22,12 26,72 1,373 | 49,78
P-468 a-Di 25,03 18,9 0 95 98,93 24,38 25,62 0 50

11
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OkoHyaHue Tabn. 3

AHanus ¢asbl, macc. % / MepecuyéT, mon. % /
Homeponbia/ | o / Phase analyses, mass. % Recalculation, mol. %
Exr?tﬁ::l')‘:aernt Phase . Cymma / )

Ca0 MgO ALO, Sio, Total Ca0 MgO ALQ, Sio,
P-468 Cpx 25,79 16,88 6,93 51,72 101,3 25,44 23,17 3,76 | 47,62
P-467 Cpx 24,54 17,37 5,91 52,16 99,98 24,38 24,01 3,23 | 48,37
P-467 a-Di 26,08 18,55 0,018 55,36 100 25,18 24,92 0,01 49,89
P-466 a-Di 24,98 19,44 0 55,64 100,06 | 24,03 26,02 0 49,95
P-466 Cpx 21,07 | 21,06 4,92 53,1 100,2 20,53 28,55 2,636 | 48,29
P-466 L 18,99 6,88 15,12 58,15 99,14 20,83 10,5 9,123 | 59,54
P-471 a-Di 24,92 19,42 0 55,02 99,36 24,13 26,16 0 49,71
P-471 Cpx 25,05 16,33 5,96 52,67 100 25 22,67 | 3,271 | 49,06
P-462 a-Di 24,36 19,97 0 55,84 100,17 | 23,36 26,65 0 49,99
P-462 Cpx 25,09 16,22 5,85 52,98 100,1 25,01 22,5 3,207 | 49,29
P-462 L 21,09 3,66 14,93 59,52 99,2 23,45 5662 | 9,129 | 61,76
P-474 a-Di 24,67 18,97 0 55,09 98,73 24,07 25,76 0 50,17

CocTaB MUHO3EMUCTOrO KIMHOMMPOKCE-
Ha COOTBETCTBYET CTEXMOMETPUYHLIM COOT-
HoweHusaM. B coctaBe ¢dasbl aDi oTmeyeHo ao
5 Mon. % 3HCTaTUTOBOIro KOMMOHEHTA.

Ha ocHoBaHMW MoOny4YeHHbIX Pe3ynLTaToB
rnoctpoeHa @¢asoBas [AuarpamMma CceyeHus
Di — CaEs npu 10 kbap (puc. 1). B connayce
cocyulecTByloT dasbl An, Cpx, aDi, Qtz. MNnae-
NeHne NponcxoauT No 9BTEKTUYECKOW peakumm
An+Cpx+aDi+Qtz=L npun Temnepatypax Bblille
1200 °C B 06bEME COCTaBOB HETLIPEXKOMMOHEHT-
Hom cuctembl CaO-MgO-Al,O,-SiO,. B anoncu-
[OBOM YacTn cevyeHUs BbISIBNIEHO Mose TBEPAbIX
pPacTBOPOB MMMHO3EMUCTLIX KIMHOMWPOKCEHOB,
koTopoe ¢ yBenudyeHnem CaEs-koMnoHeHTa
cmMmeHsieTcs pa3oBbiM 06bEMOM Cpx+aDi.

ObcyxaeHne pesynstaroB. [lonyyeHHble
B Hawen paboTe pesynbTaTbl MO UCCNenoBa-
HUIO $a30BbIX B3aMMOOTHOLUEHUA Auoncup, —
Ca-monekyna 9ckona cornacyloTcsi ¢ AaHHbIMU
npeablaywnx ncceneposanui npu 20...30 kbap
[11], aTakxe npu 1 krc/cm? [12]. MNoaTBepxaeHa
YCTOM4YMBOCTb dasbl a-ANOMNCULA,.

Mo paHHbIM KP-cnekTpomeTpa CTpyKTypa
a-auoncmpa  NpefnoslioXUTeNbHO  OTBevYaeT
CTPYKType uuctoro gumoncuga [23] (puc. 2).
OpHako HabnopaeTcs HebosbLLIOe OTKIIOHEHME
Mo cocTaBy a-AMorncuaa oT TBEPAbIX PacTBO-
POB KIIMHOMUPOKCEHOB [AMOMNCUAOBOrO psaa,
4YTO CBUAETENBCTBYET O paspbiBE CMECUMO-
CcTu. Ha puc. 3 ka4yeCTBEHHO Mokal3aHa Touka

12

a-auoncmpa, nexailass HernocpefcTBEHHO Ha
nvHum  En-Woll, ¢ copepxaHuem aHcTatu-
TOBOro KOMMOHeHTa Ao 5 mon. %. Teépable
pacTBOPbI KIIMHOMNPOKCEHOB XapakTepnayTcs
Hepoctatkom SiO, 1 cMelleHnem no cocTasy B
CTOPOHY OPCTEPUTOBOIO KOMMOHEHTA. Taknm
obpa3oM, MosnyyeHHble AaHHble COoBManalT C
pesynbtatamu W. Kywmpo [21].

MpucyTcTBne o-auoncumaa no3BonseT
0BOBACHNTL aHOMaslbHO HW3KMEe TemnepaTypbl
niaaBfeHns cCocTaBoB B AaHHOW obnacTtu cedve-
HUST N MOsIBNEHME OOMNOJNIHUTENbHOW 3BTEKTU-
Kn. OBTekTndecknii TpeHn An+Cpx+aDi+Qtz=L
coBMNagaeT C MOJy4EHHbIM TPEHOOM Mpu
20 kbap [11] (puc. 4).

Mpn noBbileHUN OaBneHus Habniopaet-
Csl CMeHa accoumaumm MUHOIEMUCTLIX KIN-
HOMMPOKCEHOB C aHOPTMUTOM Ha accoumaumn ¢
rpaHaToM, 4YTO XOPOLLO corfacyeTcsl C U3BecT-
HblIMW paHee paHHbiMK [8; 20]. YcTon4mBoCTb
a-guoncmaa ro3BofseT MNpoAosiXUTb Cepuio
3BTEKTUK 00 aTMocdepHoro naeneHus. Ycta-
HOBJIEHHbI TpPEeHO, 9BTEKTUYECKUX peakuuin c
ydyacTuem o-guoncuga npencrasnset cobom
OOVH N3 BO3MOXHbIX NYTEN SBONIOLUMN KBapLL-
HOPMAaTMBHbIX COCTAaBOB U3 MYOUH MaHTUK K
rnoBepxHocTu. [MoHMXeHNe TemnepaTtyp Mnnae-
nerHmns (noutn Ha 200 °C) paéTt XumMuyeckui
MexaHVU3M HakorjeHus Oonblinx O0O6bLEMOB
a/ltOMOCUNINKATHBIX pPacniaBoB, HEeoOXOAMMbI
Onst GopMUPOBaHNS KPYMHbIX UHTPY3VBOB.
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Fig. 2. KR-spectra of phases a-Di(experiment P-534) and Di (standard from [24] )
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Puc. 3. Cxema cOOTHOLLEHUS TBEPAbLIX PACTBOPOB [MIMHO3EMUCTHIX KIIMHOMUPOKCEHOB U a-Anorcuaa
B MJI0CKOCTU COCTaBOB 3HCTaTUT-BoJLIacToHnT-Si0, / Fig. 3. Correlation scheme of aluminous clinopyroxene
solid solutions and a-diopside at the plane of enstatite-wollastonite-silica compositions
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Puic. 4. 9BTekTnyeckne peakumu ¢ yyactmem a-guoncvaa/ Fig. 4. Eutectic reactions involving a-diopside

BoiBoabi. Ha ocHoBaHuwm nonyyeHHblx B npu 20 kb6ap n aTMochepHOM aBneHumn. B nH-

Halel paboTe OaHHbIX U pe3ynbTaTtoB npegbl-  Tepeane gasneHuii 10...20 kbap Temnepatypa
OyLLIMX 3KCNepUMEHTaNbHbBIX UCCNeoBaHU NO-  9BTEKTUKM Bo3pacTtaeT oT 1200 oo 1250 °C.
CcTpoeHa cxema $Ha30BON AnarpamMmbl CeHeHUs Takum 0Opa3z3oM, NpPoBeLEHHbLIE UCCNeno-

nuoncupa — Ca-monekyna 9ckona B MHTepBase  BaHWUS B COYETaHUM C paHee NoyYeHHbIMU AaH-
naeneHunii 1 krc/cm? — 20 kbap. B conmayce co- HbiMU Npu paenenusx 20...30 kbap n 1 krc/cm?,

CYLLIECTBYIOT 0-ANOMNCUM, aHOPTUT, KBapLL U M-  MO3BONAIOT cAenatb OAHO3HAYHbLIN BbIBOA, 06
HO3EMUCTLIN KNMHONMpPokceH. CocTaBbl a3 co-  OTCYTCTBUM TBEPAbIX PACTBOPOB KJIMHOMUPOK-
OTBETCTBYIOT CTEXMOMETPUN. CEHOB, CoAlepXalunX N3BbLITOYHbIA KPEMHE3EM,

B ceyeHun nnaBneHne NponcxoauT NO 9B-  a Takke CBUAETENbCTBYIOT 06 YCTOWYMBOCTU
TekTuyeckon peakumm An+Cpx+aDi+Qtz=L, yto  ¢dasbl a-guoncua.
KOppenmpyeTcs ¢ peaynstaTaMn UcCcrneaoBaHui
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