Solvni zivcova termometrie

cviceni



Uloha 1: Pomoci programu SolvCalc vykreslete
krivky solvu v ternarnim diagramu Ab-Kfs-An.

- Untitled - SolvCalc

Pouzijte mixing modely

° E|k|nS 3 Grove 1990 D& & [=|E[ v Al Solo|s| 8] 2] wlc| < _
* Fuhrman a Lindsley 1988
Zvolené P-T podminky

* 650°C, 5 kbar

 850°C, 5 kbar
 1050°C, 5 kbar

« 850°C, 1 kbar
 850°C, 5 kbar
 850°C, 10 kbar T T

pozor, v jakém rozsahu je
dany model nakalibrovan!




Uloha 1: Pomoci programu SolvCalc vykreslete
krivky solvu v ternarnim diagramu Ab-Kfs-An.

" Untitled - SolvCalc
File Edit View Models Calculation DrawTe

Pristup k editaci mixing-model(

SECBEELNEE - L
Preferences
Nt | Ize vloZit novy model,

gl napr. Benisek et al. 2010, ktery je

abiy | Fubman and Lindsley (1388] , v . ve. s
T Deise formulovan podobné jako poufrité

Green and Usdansky (1586]

Didb [27320 [103

Oitin [40317 o o (Laedl |

Ao [30574 [0 [0 mode Iy
Save

Andb [0 o o

shin [7324 [ o k.
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Mame:

I Lock Key
Reference

Elkirs, L. T., and Grove, T. L., 1990, Temary feldspar experiments and
thermodynamic models: American Mineral . v. 79, no. 56, p. 544-559,

Vybér mixing modelu pro modelovani a vypocet.

- Untitled - SolvCalc
File Edit View NEEESEM Calculation DrawTools Options Help

D‘E“ Margules Maodels  Ctri+M ‘Dlolﬁl 5 @ & Cu‘ (-‘

¢ Select Margules Model

Ghiorso [1954)
Fubrman and Lindsley (1388)
Green and Usdansky (1986)

oK Cancel




Uloha 1: Pomoci programu SolvCalc vykreslete
krivky solvu v ternarnim diagramu Ab-Kfs-An.

=
Dz 4|=lE| v alv[Slolols) S8 slc *
Zvolené P-T podminky alternativné Calculations — SolvusCalc
650°C, 5 kbar
850°C, 5 kbar
1050°C, 5 kbar
850°C, 1 kbar T
850°C, 5 kbar
850°C, 10 kbar T emperature [C] [e50




Uloha 1: Pomoci programu SolvCalc vykreslete
krivky solvu v ternarnim diagramu Ab-Kfs-An.

pozor, v jakém rozsahu PT je dany
model nakalibrovan!

Zvolené P-T podminky
650°C, 5 kbar

850°C, 5 kbar
1050°C, 5 kbar

650, 850, 1050°C

Fuhrman a Lindsley 1988
Elkins a Grove 1990

Ab Or



Uloha 1: Pomoci programu SolvCalc vykreslete
krivky solvu v ternarnim diagramu Ab-Kfs-An.

pozor, v jakém rozsahu PT je dany
model nakalibrovan!

Zvolené P-T podminky

850°C, 1 kbar
850°C, 5 kbar
850°C, 10 kbar

Elkins a Grove 1990

1,5, 10 kbar

Ab Or

{ 1,5, 10 kbar
Fuhrman a Lindsley 1988\

Ab Or




Uloha 1: Pomoci programu SolvCalc vykreslete
krivky solvu v ternarnim diagramu Ab-Kfs-An.

4+ Untitled - SolvCale

File Edt Wiew Models Calulation DrawTooks Options Hel

i
o] 82| @lc|

O|=(E] 4B x4

SloZeni paru plagioklas
— alkalicky zivec

o

or
v
Madels Data ThemoCalcDeta | SohisCale Data
H H

850°C, 5 kbar A
Fuhrman a Lindsley 1988 S01: (Mole Base)
Margules Model: Fuhrman and Lindsley (1988)
Temperature (C) = 850.00 Pressure (Kbar) =
5.0000
No. XP1Ab XP1Or XPlAn XAfAb XAfOr XAfAn
0 0 0.0618 0.9382 0 0.9707 0.0293
1 0.0161 0.0556 0.9282 0.0104 0.9598 0.0298
2 0.0304 0.0514 0.9182 0.0203 0.9494 0.0303
3 0.0435 0.0483 0.9082 0.0296 0.9395 0.0308
4 0.0557 0.0461 0.8982 0.0386 0.9301 0.0314
5 0.0673 0.0444 0.8882 0.047 0.9211 0.0319
6 0.0786 0.0432 0.8782 0.0551 0.9125 0.0324
7 0.0895 0.0423 0.8682 0.0626 0.9044 0.033
8 0.1001 0.0417 0.8582 0.0698 0.8967 0.0335
9 0.1105 0.0413 0.8482 0.0766 0.8894 0.034
10 0.1207 0.041 0.8382 0.0829 0.8826 0.0345

Ab Or



Uloha 2: Pomoci aplikace Therter z baliku
Theriak/Domino vykreslete krivku solvu v ternarnim
diagramu Ab-Kfs-An.

Pouzijte mixing model
Holland a Powell 2003 (pouzivan zejména pro pseudosekce v Thermocalcu, Perple X atd.)
a P-T podminky 850°C a 5 kbar

Tento typ mixing-modelu (asymetricky formalismus) neni kompatibilni s aplikaci
Solvcalc.

Solvcalc kromé toho mlzZe modelovat pouze do tlaku 15 kbar (napf. nékteré
vysokotlaké granulity Ceského masivu maji vrcholové podminky metamorfézy za

vyssSiho tlaku — viz napr. Kotkova 2007, O‘Brien a Rotzler 2003).

pozn. Dolejs (2008) modifikoval model Holland a Powell 2003 na zakladé HP/HT experiment(, viz také Nahodilova et al. (2012) —
mozné uziti pro tlaky kolem 20 kbar a T kolem 1000°C



Uloha 2: Pomoci aplikace Therter z baliku
Theriak/Domino vykreslete krivku solvu v ternarnim
diagramu Ab-Kfs-An.

Postup:

Priprava databaze

Priprava INPUT souboru THERIN

Spusténi programu Therter z prikazového radku
Definice ulohy

Vypocet

Spusténi rutiny explot pro vykresleni diagramu
Otevreni diagramu v GhostScriptu

Extrakce dat o sloZeni paru Pl - Afs



Uloha 2: Pomoci aplikace Therter z baliku
Theriak/Domino vykreslete krivku solvu v ternarnim
diagramu Ab-Kfs-An.

Postup:

Priprava databaze

Pfiprava INPUT souboru THERIN

Spusténi programu Therter z pfikazového radku
Definice ulohy

Vypocet

Spusténi rutiny explot pro vykresleni diagramu
Otevreni diagramu v GhostScriptu

Extrakce dat o sloZeni paru Pl - Afs

TheriakDominoWIN/Programs by mél
obsahovat databazi z Thermocalcu
napr. tcdb55c2d

nas preferovany model musi byt aktivni

!
I feldspar tc 325

I "ternary" feldspar from the supplementary material (file nckfmash) in:

! Baldwin J.A. et al. (2005): Modelling of mineral equilibria in ultrahigh-

I temperature metamorphic rocks from the Anapolisbltaucu Complex, central Brazil

1 J. metamorphic Geol., 2005, 23, 5119531

! Based on: Holland, TJB & Powell, R (2003) Activity-composition relations for

! phases in petrological calculations: an asymmetric multicomponent formulation.

I Contributions to Mineralogy and Petrology, 145, 492-501.

|

*¥*XXMINERA

anorthiteCl

ST 0.0  7030.000

COM anorthite[1] 0 anorthite

|

*x4ex SOLUTION DATA€LEEES

FSP  (MARGULES,IDEAL) M(1):Na,K,Ca
sanidine K 10 0 O
high-albite Na 0.643 0 0
anorthiteCl Ca 1.0 O

|

*¥**x* MARGULESRARAMETER ***** asin tc 3.25

high-albite - anorthiteC1

12 3100. 0.00 0.00

sanidine - high-albite

12 25100. 10.80 0.338

sanidine - anorthiteC1

12 40000. 0.00 0.00

|

|

TA*¥****  Feldspar new definition in: baldwin et al. 2005
L(2)SI(2)O(8) ancl nh
600 0.0000

pro ,deaktivaci” se vepisuje MuNERAL
DATA , SULUTION, MuRGULES atd.




Uloha 2: Pomoci aplikace Therter z baliku
Theriak/Domino vykreslete krivku solvu v ternarnim
diagramu Ab-Kfs-An.

Postup:
Pfiprava databdze

PFiprava INPUT souboru THERIN v poznamkovém bloku prepiste vstupni soubor

Spusténi programu Therter z pfikazového radku THERIN
Definice dlohy TheriakDominoWIN/Programs/THERIN
Vypocet

Spusténi rutiny explot pro vykresleni diagramu , .
PHETETI TTIMY @XpIo” PO TV & kdd v souboru Therin:
Otevreni diagramu v GhostScriptu

Extrakce dat o sloZeni paru Pl - Afs | --—--Version: 05.09.06

I Comments in this file start with ! at position 1.

%600 4000
0 NA(10)AL(10)SI(30)0(80)K(10)AL(10)SI(30)O(80)CA(10)AL(20)SI(20)0(80) *

za vykficniky vepsany poznamk ’ imr’souboru mnoho radkl poznamek, nemaji na béh programu
vliv)

Teplota a tlak;
mezery !!
Nadefinujte sloZeni napf. v ndsledujici podobé.-PTo prvky se pouZivaji vSechna pismena velka. U ¢iselné
hodnoty Ize zadavat i v jednotkach NA(1)AL(1)... nebo stovkach NA(100)AL(100)..., velikost systému pro
nas ucel nehraje roli. Nezapomernite na konec pridat hvézdicku (*) !!!

era vsak slouZi pro rutinu Theriak. Nechat byt. K oddélovani se pouZivaji minimalné dvé




Uloha 2: Pomoci aplikace Therter z baliku
Theriak/Domino vykreslete krivku solvu v ternarnim

Postup:

Pfiprava databdze

Pfiprava INPUT souboru THERIN

Spusténi programu Therter z pfikazového radku
Definice ulohy

Vypocet

Spusténi rutiny explot pro vykresleni diagramu
Otevreni diagramu v GhostScriptu

Extrakce dat o sloZeni paru Pl - Afs

TheriakDominoWIN/Programs/
therter.exe

Enter ["?" | CR | "files" | database filename ] <JUN92.bs>?
tcdb55c2d

AL CA E K NA O 02 SI  abL abh an anL
ancl and cats coe cor crst geh gr jd kals kspL ky
Ic lime Irn mic ne pswo q gL  gL8 rnk san silL
silLl8 sill stv  trd  wo

Enter ["?" | "list" | CR | endmember 1 (formula 1) ] <Ab>?
abh

Enter ["?" | "list" | CR | endmember 2 (formula 2) ] <Kfs>?
san

Enter ["?" | "list" | CR | endmember 3 (formula 3) ] <An>?
an

conditions

Enter ["?" | CR | number of seeds ] <0>?

stisknout enter

Enter ["?" | CR | scan-density tolerance ] <11 0.02>?
stisknout enter

larn-bredigite =~ ------- > phase excluded (outside ternary system)
grossular  ------- > phase excluded (outside ternary system)
andalusite =~ ------- > phase excluded (outside ternary system)

considered phases:
high-albite
microcline
sanidine
anorthite
anorthite.lig
K-feldspar.liq
albite.lig
anorthiteC1
TIELINE 1/ 72
exit THERTER

nazev databaze

vybér koncovych
¢lent diagramu

definice P-T
podminek



Uloha 2: Pomoci aplikace Therter z baliku
Theriak/Domino vykreslete krivku solvu v ternarnim
diagramu Ab-Kfs-An.

Postup:

Ptiprava databaze

Ptiprava INPUT souboru THERIN

Spusténi programu Therter z pfikazového radku
Definice ulohy

Vypocet

Spusténi rutiny explot pro vykresleni diagramu
Otevreni diagramu plot.PS v GhostScriptu
Extrakce dat o sloZeni paru Pl - Afs

Program EXPLOT, Version (dd.mm.yy) 03.01.2012 (Windows, gfortran)

"Create a PostScritp(TM) file from graphics input"

Written by:
Christian de Capitani (Basel, Switzerland)
E-mail: christian.decapitani@unibas.ch

Input dialogue and help by:
Konstantin Petrakakis (Vienna, Austria)
E-mail: konstantin.petrakakis@univie.ac.at

Run: 05.08.2016 - 15:02:31
log-file used: D:\Programs\explot.last
Enter ["?" | CR | graphics file name ] <clean>?
plot
working directory: D:\Programs\
72 TIELINES READ.
exit EXPLOT

tato rutina vytvorila soubor s diagramem plot.PS
(PostScript file format),

ktery lze otevrit napf. v GhostScriptu, ale také v
nékterych grafickych programech



Uloha 2: Pomoci aplikace Therter z baliku
Theriak/Domino vykreslete krivku solvu v ternarnim
diagramu Ab-Kfs-An.

Postup:

Pfiprava databdze

Pfiprava INPUT souboru THERIN

Spusténi programu Therter z pfikazového radku B pot - Gsvew _

File Edit Options View Orientation Media Help

EERRIE DRI

o
x

Definice ulohy

Vypocet

Spusténi rutiny explot pro vykresleni diagramu
Otevieni diagramu plot.PS v GhostScriptu
Extrakce dat o sloZeni paru Pl - Afs

File: plat



Uloha 2: Pomoci aplikace Therter z baliku
Theriak/Domino vykreslete krivku solvu v ternarnim
diagramu Ab-Kfs-An.

Postup:

Ptiprava databaze

Ptiprava INPUT souboru THERIN

Spusténi programu Therter z pfikazového radku
Definice ulohy

Vypocet

Spusténi rutiny explot pro vykresleni diagramu
Otevreni diagramu plot.PS v GhostScriptu
Extrakce dat o sloZeni part PI - Afs

sloZzeni parQ plagioklas — alkalicky
Zivec se nachazi v souboru plot (bez
pripony *.PS), ktery lze otevfit v
poznamkovém bloku

PSYM T=850.00[C] 16 90050000
PSYM P=5000.0[Bar] 16 900500 -2 0
ECKEN abh san an 0.5 0.5
TIELIN 1

0.000000 0.984489 0.015511

0.000000 0.015511 0.984489

0.005627 0.978749 0.015625

0.014332 0.015881 0.969787

0.011137 0.973125 0.015737

0.028259 0.016255 0.955486

0.016689 0.967459 0.015852

0.042180 0.016641 0.941179

0.022283 0.961749 0.015969

0.056093 0.017042 0.926865

0.027919 0.955994 0.016087

0.069998 0.017458 0.912545

0.033600 0.950192 0.016208

0.083894 0.017889 0.898217

0.039326 0.944344 0.016331

0.097781 0.018336 0.883883

9999990

PUNKTE -1 0.1 0.000000 0.000000 1.000000 999 999 0

TEXT ancl 0.000000 0.000000 1.0000000.20 0.5 0 -0.5 0
PUNKTE -1 0.1 0.000000 1.000000 0.000000 999 999 0

TEXT san 0.000000 1.000000 0.0000000.20 0.5 0 -0.5 0

PUNKTE -1 0.1 1.000000 0.000000 0.000000 999 999 0

TEXT abh 1.000000 0.000000 0.0000000.20 -0.5 -1 -0.5 0
ACHSEN 0 10 10 0 10 0 10

NPLOIG

0.00 10.00 0.0 10.0 10.0000 10.0000 0 O
500000
16.00 4.0000.2000000 0.0000 005.08.2016-15:01:08 CPU time: Oh 00m 17.88s
16.00 15.000.2000000 0.0000 O
16.00 14.650.2000000 0.0000 Otherter version: 03.01.2012
16.00 14.300.2000000 0.0000 Odatabase: tcdb55c2p_modif
16.00 13.950.2000000 0.0000 OFSP:ideal+margules

FERTIG



Uloha 3: Pomoci programu SolvCalc spoéitejte
rovnovaznou teplotu pro slozeni Pl — Afs ziskana

v Uloze 1.
Pouiijte na p‘f_ jif vytvoFenou PLAGIOKLAS ALKALICKY ZIVEC
.. Ab Or An Ab Or An
krivku solvu: 0.4076  0.0650 0.5274 | 0.1838 0.7750 0.0412
mixing model: Fuhrman a P = 5 kbar

Lindsley 1988; 850°C, 5 kbar



Uloha 3: Pomoci programu SolvCalc spocitejte
rovnovaznou teplotu pro slozeni Pl — Afs ziskana

Nezapomerite na prvnim misté
vybrat mixing-model.

v Uloze 1.

Flagioclase |0.4076 — |0.085 — |0.5274 — |0.02
Alkali Feldspar 01838 — |0.775 — |0.0412 — 002

Caloulate Cancel |

ab

PLAGIOKLAS ALKALICKY ZIVEC
Ab Or An Ab Or An
0.4076 0.0650 0.5274 | 0.1838 0.7750 0.0412
P =5 kbar
: {
File Edit View Mddels Calculation DrawTools Options Help
Di|@| & [ s [olo]of EDrE <
ThermeCalc Input X
Pressure [Kbar) ’57
xahb ®Or xhn Uncertainty

Models Data ] ThemoCale Data W SolvusCalc Data ]
ThesmaCalc Raselt:
Taa:
= insaley (1582)
(xmas) tlarl) - 0.0omo
0200
z

For Help, press F1

-0.048, 0.087, 0.961

TOO: (Mole Base)

Margules Model: Fuhrman and Lindsley (1988)
Average Temperature(C) = 850.22
Pressure(Kbar) = 5.0000

SUM(|dT|) = 0.0000

Ab Or An dX Concordant
Temperatures(C): 850.22 850.22  850.22
Original Plagioclase Composition:

0.4076  0.0650 0.5274 0.0200
Adjusted Plagioclase Composition:

0.4076  0.0650 0.5274 0.0000

Original Alkali Feldspar Composition:

0.1838 0.7750 0.0412 0.0200
Adjusted Alkali Feldspar Composition:

0.1839 0.7749 0.0412 -0.0001




Uloha 3: Pomoci programu SolvCalc spoéitejte
rovnovaznou teplotu pro slozeni Pl — Afs ziskana
v Uloze 1.

PLAGIOKLAS ALKALICKY ZIVEC
Ab Or An Ab Or An
0.4076  0.0650 0.5274 | 0.1838 0.7750  0.0412

P =5 kbar

Zkuste pred vypoctem vychozi
slozeni ponékud zménit v rozsahu *
2 mol. %

a vypocet opakuijte.

Co se pfi vypoctu zméni?



