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YucTtble KOHEYHbIE YreHbl NNnarnoknasos
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HomeHKknaTtypa nnarmoknasos

* BBICOKOTEMIIEPATYPHBIE CEPUU
IUIArMOKJIA30B MPEICTABIISIOT
c000I1 HEMPEPBIBHBIE CEPUH
TBEPJbIX PACTBOPOB

* HU3KOTEMIIEPATYPHBIE CEPUU
IJIarMOKJIa30B UMEIOT CJIOKHBIN
XapakTep

6 MUHEPAJIOB IO COJIEPKAHUS AHOPTUTA

1917, Calkins
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HomeHKknaTtypa nnarumoknasos

Plagioclase Feldspars

Albite (high) Any ;o (Na,Ca)[(Si,Al),Og]  Triclinic, C-1 a=8.16,b=12.88,c=7.11A
a=93.5,=116.5,y=90.2°

Albite (low) An,_, (Na,Ca)[(Si,Al),Oq] Triclinic, C-1a=28.14,b=12.79, c = 7.16A
0a=942,=116.6,y=87.7°

Oligoclase An,y5, (Na,Ca)[(Si,Al),Og] Triclinic, C-1a=18.16,b=12.82, c = 7.14A
@=94.0,3=116.5, y = 88.6°

Andesine Ang, 5, (Na,Ca)[(Si,Al),Oq] Triclinic, P-1 a=8.15,b=12.83,c = 14.21A
a=93.6,3=116.2,y=89.7°

Labradorite Ang, ;o (Ca,Na)[(Si,Al),Og]  Triclinic, C-1 a=8.17,b=12.87, ¢ = 7.10A
@=93.5.p=116.0,y=90.5°

Bytownite An,y4, (Ca,Na)[(Si,Al),Oq] Triclinic, I-1a=8.19,b=12.88, ¢ = 14.20A
a=93.4,=116.0,y=90.9°

Anorthite Ang,_ ;o (Ca,Na)[(Si,Al),Oq] Triclinic, P-1 a=8.18,b=12.88, ¢ = 14.17A
a=932.=115.8,y=91.2°

Reedmergnerite Na[(BSi;Og] Triclinic, C-1a=7.84,b=12.37, c=6.81A

=933, 8=116.4,y=92.0°

H.Strunz, E.H. Nickel. Strunz Mineralogical Tabels. 2001



[Mnarnoknasbl

e [Inarmoxsia3el: UHTPY3UBHBIE
(HU3KOTEMIIepaTypHbIe) U 3(Pdy3UBHbBIC
(BBICOKOTEMIIEPATYPHBIE) MOPOJbI,
MeTaMop(hHU30BaHHbBIE TTOPOJIbI,
0CaJIOYHBIE TTOPO/IBI.

[Ipu BBICOKHX TeMmepaTypax o0pa3yroT
HETPEPBIBHBIN PsiJl TBEPABIX PACTBOPOB,
C YMEHBIIIEHUEM TEMIEPaTyphbl
00pa3yroTCsl CTPYKTYpbI paciaaa

* AHTUTIIEPTUTHI

Anorthite




[Mnarnoknassbl

Albite-Anorthite System at 0.1 Mpa (1 atmosphere)
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CTpyKTypa nnarnoknasos
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CTpyKTypa nnarMoknasos
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a — dJIeMEHTapHas sA4eiika MOHOKJIMHHOTO ajlbOUTa, MUMEIOIasl MIIOCKOCTh CHMMETPHUHU U OCh
BTOPOTO MOPSIIKA;

0 — Z1Ba pa3JIMYHbIX BapHaHTa COOTHOIIICHUH IBYX PABHOBEPOATHBIX UCKAKEHUN B
TPUKIMHHYIO SUYEUKY: 1— ¢ mapaijaeabHbIMU OCSIMU, IPUBOSIMMU K aJIbOUTOBOMY
JIBOMHUKY; 2 — C MapaJJICIbHBIMUA OCSIMU, IPUBOSALIUMU K IEPUKIUHOBOMY JBONHUKY



CTpyKTypa nnarMoknasos
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CTpyKTypa nnarMoknasos

[TepucTepuThl — CyOMUKPOCKOIMYECKUE CPACTAHUS HATPOBBIX U KaJIbIIMEBBIX YJICHOB
e 1B (ha3bl 00JIAAIOT CTPYKTYPOM M COCTAaBOM KOHEUYHBIX WICHOB Psijia

* opueHTaius: mwiockoct (010) aByx (a3 napanieabHbI
* HEKOTOPBIEC U3 MEPUCTEPUTOB OOHAPYKUBAIOT 3PHEKT npU3aIuu



CTpyKTypa nnarmoknasos

OonbIIas CTENEHb YIOPsIOYeHHS B pacupeneaeHun Si-Al ¢ 60IbITIM TIEpHOI0M
MIOBTOPSIEMOCTH

* [0 CPAaBHECHHIO CO CTPYKTYPOM HU3KOTO aJlbOMTa OTCYTCTBYET ITOJIOBHHA IICHTPOB CHMMETPHH
« napametp c ynsoeH (a=8.2,b=12.9,c=14.2 A)

« pepiiexcnl ¢ uaaekcamu [(h+K) getnoe, | yeTHoE] — cooTBeTCTBYIOT 7-A stueliku - THI a
(xapakrepssl 11 Beex [1.111.), 6oaee cnadbie peduiekcerl ¢ uaaekcamu [(h+K) meuernoe, |
HEYETHOE| — COOTBETCTBYIOT YIBOCHHOMY IIapaMeTpy ¢ - TUII b

» Na u Ca 6ecnops104HO pacrpeacaeHbl



CTpyKTypa nnarmoknasos

€ — IUIaruOKJIa3bl, JOMEHHBIE CTPYKTYPbI

[IpomexxyTOUHas CTPYKTypa: MOSIBICHUE HOBBIX TU(PPAKIMOHHBIX 3(DPEKTOB:

* pediiekchl TUTa b 3aMeHstoTCs TapamMu pediekcoB THMA € (PaBHOOTCTOSIIHNX OT PedIICKCOB
tuna D), monokeHne KOTOPBIX MEHSETCS B 3aBUCUMOCTH OT COCTaBa o0pasiia

* TOTIOTHUTEIIbHAS 1mapa peduiekcoB tuma f — caTtemmuTel pedaekcoB Tuma a — y TIarnokaa3oB ¢
OonpIMM copepkanuem Ca

— IpaBWIbHOE uepenoBanue oorateix Na u 6orareix Ca obnacteit, CyiiecTBOBaHUE
AHOPTUTOBBIX U AJILOUTOBBIX JJOMEHOB

— BOBHUKHOBEHHUE JIOMEHOB CBSI3aHO C HECOBMECTUMOCTBIO B €JMHOM KapKace CTPYKTYPbI
IPOMEXKYTOUYHBIX MJIATMOKIIA30B ABYX CXEM yIOPSI0UCHHUS



CTpyKTypa nnarmoknasos

* 10 CPABHEHUIO CO CTPYKTYpoH | aHOpTUTA OTCYTCTBYET MOJIOBUHA LIEHTPOB

CUMMETPUH
* coxpaHsieTcs yBoeHHbI mapamerp ¢ (2 = 8.18, b =12.88, ¢ = 14.17 A)

* IPUMUTHBHAS CTPYKTypa aHOPTHTA JIaeT P HOBBIX pediIeKcoB: pediaekchl
c unaekcamu [(h+k) getHoe, | HeueTHOE] — THII €, pedIIeKCHI ¢ HHACKCAMHU
[(h+K) HeueTHOE, | weTHOC] — THII

* B IIEPEXOTHON CTPYKType oTpaxkeHus ¢ u d — muddy3HbIe

* 16 HEOKBHBAJICHTHBIX TETPAdIPUUCCKHUX ITOJOKCHUH, 4 He3aBHCUMBIX
aroma Ca B 6-7 KOOpAUHAIIMN

[IpuMuTHBHAS 3JIeMEHTapHasl sSiYeiika aHOPTUTA MOCTPOEHA U3 4-X aTbOUTONOI00HBIX
noabsueek. [loHOCTRIO yHopsmoueHHOE pactpeneiacHue aromoB Si, Al (kaxapiid Si-teTpasap
okpyxeH 4-ms Al-TeTpasapamMu) = yniBoeHHUE mapaMeTpa ¢ B CpaBHECHUH C alIbOUTOBON STUCHKH;
pasinnuue KoopauHat aroMoB (ocooeHHo a1 Ca) B 4-X moabsyciikax (JJOMEHAX) aHOPTUTA =
noHw:xeHne cummetpui ¢ | 1o P



CTpyKTypa nnarmoknasos

® M T. 42. DB3auMocBA3L MEKIY pA3IAIHBEIME THNAMH  pPEOICTOK ILJIa-
| ruokiazos (Cole et al., 1951).

CleBa HANpPaBO: aJdb0OuT, 00PeMHONEHTPUDPOBAHHBINW AHOPTUT, UPUMUTHBHBIE AHOPTHT.



CTpyKTypa nnarmoknasos
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CTpyKTypa nnarmoknasos

YIOPSA0YCHUE

t,0=t,m=t,0=t,m=0.25

v
CTPYKTypa HEYIOPsI0YECHHOTO aIbOUTA

OJIHOCTYTICHYATOE

A 4

CTPYKTypa yIOpsiI0YEHHOTO aJibONTa
t,0=t,m=t;m=0 t,0=1

AHOPTUTOBASA YIOPSATOYEHHOCTH

t,0z0=t,0zi=t,m00=t,mOi=t,000=
=1,00i=t,mz0=t,mzi=1




Ouerb npubu3UMEALHAR WKAAT TEMAEPATYD

CTpyKTypa nnarMoknasos
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CTpyKTypa nnarmoknasos

AHOPTHUT — MOJTHOCTHEO
YIOPAAOYECHHBIN MOJICBOW IITIAT.

YHopsaa104EHHbBIN TIAarMOKJIa3,
coaepxkamuii 50% An.

HN3meHeHne yrnopsiio4eHHOCTH B
IJIArMOKJIa3ax MPOMEKYTOYHOTO
cocTaBa Oy/IeT IPOMCXOJIUTH 3a CUET
W3MEHEHUSI YIIOPSIIOYEHHOCTH B
aJILOMTOBEIX JOMCHAX.
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Hanuuure pa3pbIBOB B U3MEHEHUU
[1.2.4. Ina Hu3KoTEMIEPATyPHBIX
IJIarMOKJIa30B, TOYKH MEPETHOO0B:
ANys, ANgz 5, ANsg, ANg; 5

* Pa3JIMYHBIA XapaKTep
pacnupenenenus Al mo rerpasmpom
IIpU NIEPEXO/IC OT albOUTa K AaHOPTUTY
* IOMEHHOE CTPOECHUE
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CTpyKTypa nnarmoknasos

CrpykTypsl pacnaga
HHA3KOTEMIIEPATYPHBIX MJIarMOKIa30B

SBJICHUE [MppU3ALUA

A
[TepucTepuTh “ npopacranus borruina npopacranus ['yTrennomepa
An berrnanna XyTTEHII0Xepa
2-15
ANyg g ANy g
JIOMEHEHI IBYX (a3: nBe (asbl: ANys 1 ANgs g,
YIOPSAAOYEHHOTO aJp0HTa U €-TLIarnoKJIashl
OJIUTOKJIa3a IEPEMEHHOTO
v
cocraBa An,s-Angg nBe (pas3bl: aHOPTUT U

e-IIaruoxyIa3~Angs




[MoneBble wnaThbl

Crpykrypsbiii Tunnomopdusm ILIIL: crpykrypHbie ocooennoctu I1.II1. cBsizanbl ¢
YCJIOBUSIMU 00Pa30BaHMS U MOCIEAYIOMIUX U3MECHEHHUM.
daxropsr Al-Si yrmopsmoueHHOCTH:

e TeMIepaTypa KpUcCTaJLJIu3aluu

* IaBJICHUE

* CKOPOCTh KpucTam3anum (00JIbIINE CKOPOCTH — HEYIIOPSIA0UCHHBIE CTPYKTYPhI)

* CKOPOCTH OXJIaxJieHus (OBICTpasi CKOPOCTh OXJIAXKIASHUS TTOPOJI — HEYTOPSIJOUCHHBIC
CTPYKTYPHI)

* 00yUeHNE — pa3ynopsI0UCHHC

* MTOBTOPHBIN MPOTPEB MOPOJI — CAHUIUH B ITIETMATUTaX

e cocras [1.I1I. — 3amemenne K/Na u Na/K — criocoOCTBYeT pa3ynops104eHHOCTH

* COJIepKaHue MpUMecei — MPUBOJAT K 00pa3oBaHuto HeynopsgoueHHoro I1.111.

* COCTaB CpeJibl — BOJIHBIC (DIIFOUIBI, JIETYUHE KOMIIOHEHTHI — ynopsaoueHHbie 11111,



[Tonesble wnaThbl

* TI0JIEBBIE IIMATHI: T€OJIOTUYECKUE TEPMOMETPHI,
MTO3BOJISIFOT CYUTH O TEIJIOBOW U XUMHUYECKOU UCTOPUH
COAEPKAIUX UX TOPO/I

* CTPYKTYPHBIM TUIIOMOP(PH3M — CBSI3b 0COOCHHOCTEH
CTPYKTYPhI U YCIOBUI 00pa30BaHUsI MUHEPAJIOB

* [IIUPOKKE N30MOP(PHBIE CXEMbI, 00pa30BaHUE JOMEHOB,
SIBIICHUE TTOPSI0K/OeCIOpSIAOK, HI3KOCHMMETPUIHBIC
CTPYKTYPBbI

* pacnpenenenue Al/Si 3aBucut oT TeMIeparypel
KPUCTAJUIM3AIAN U TTOCJIENYIOIIEN «TEPMUYECKOU
UCTOPU






